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CHAPTER 1 
INTRODUCTION

The United Nations Industrial Development Organization (UNIDO) 
has proceeded with supply of assistance and cooperation on 
behalf of the industrialization of developing countries, and as 
one aspect of that activity recently has taken a number of 
measures intended to facilitate the transfer of capital and 
technology by the private sector to the developing countries.

There are many constraints to the transfer of capital and 
technology from industrialized countries to industrializing 
countries; these constraints involve, in addition to factors 
arising from differences in political, economic and social 
systems, shortages of capital, low levels of technology, and 
problems based on work-related practices. It has been 
indicated that among those constraints often the developing 
countries lack the following:

1. Adequate capability to undertake investment planning

2. Knowledge and experience sufficient to enable them to 
identify the high-priority areas for promotion of 
investment

This lack results in major discrepancies in views when 
discussions are held between representatives of the 
industrialized and the industrializing countries.

As one measure to contribute to solving this problem, UNIDO has 
advocated, on the basis of the identification of specific 
industrial categories in the developed countries, the provision 
to personnel from the developing countries of hands-on training 
which is suited to local conditions in their countries. The 
Japanese Government in 1981 offered to bear the entire expense 
of this effort and in April of the same year the UNIDO Tokyo 
Investment Promotion Services (Tokyo IPS) office was opened.



Thereafter, as result of study by UNIDO Headquarters, TOKYO IPS 
and the concerned developing countries regarding the industrial 
category to be selected, the decision was made to select the 
electronics industry, as the industry of highest common 
interest. TOKYO IPS, in order to implement the intended 
programme, arranged for cooperation to be provided by the 
Electronics Industries Association of Japan.

Further, UNIDO Headquarters (Vienna) and UNICO International 
Corporation (Tokyo) signed a contract on March 11, 1983, 
"Subject: U/INT/79/065 - Identification and Promotion of 
Industrial Investment Projects related to one Special Industry 
Sector (Electronics Industry) in Four Participating Developing 
Countries and in Japan" whereby UNICO could cooperate in 
implementing this project.

This report is the final report by UNICO on this project, 
submitted in accordance with the request of UNIDO Headquarters, 
Investment <"* operative Programme Branch (ICPB) and TOKYO IPS.
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CHAPTER 2
IMPLEMENTATION PLANS FOR THIS PROJECT, THE CONSULTANT'S 

ASSIGNMENT AND PERFORMANCE OF WORK

2-1 Implementation Plans for this Project

The following explanation of the implementation plans for 
this project, based on the general description as given in 
Chapter 1, was made by UNIDO IPS, Tokyo, to the competent 
government agencies, the Electronics Industries 
Association of Japan, and the Consultant.

1) Identification of a specific advanced country and
specific industrial sector: Japan; electronic
equipment industry.

•

2) Identification of the relevant organization and
companies which could cooperate: Electronic
Industries Association of Japan (EIAJ); representative 
companies belonging to the EIAJ.

The above organization was designated as an Advisory 
Committee and the committee members were as follows.

- Electronic Industries Association of Japan
Mr. M. Moriyama, Manager, Research & statistics 
Department

- Matsushita Electric Industrial Co., Ltd.
Mr. K. Ishii, Director of Planning Deptartment

- Hitachi Ltd.
Mr. T. Mine, Manager, Marketing Research Consumer 
Products Group



- SONY Corporation
Mr. A. Takenaka, Manager, Research & Planning External 
Corporate Affairs Division

- Alps Electric Co., Ltd.
Mr. H. Asakawa, Manager, Overseas Operations Planning

- Sanyo Electric Co., Ltd.
Mr. K. Fukasawa, Director, Marketing Research 
Department

The Secretariat for the project was ISP Tokyo.

3) Identification of developing countries desiring to 
participate

In accordance with a suggestion by Tokyo IPS, UNIDO 
Headquarters decided to invite four countries to 
participate. Regarding selection of the countries, 
the proposed criteria as of October 1982 were as 
follows.

A. Quasi-industrialized nations which already had 
established business channels on a commercial 
basis are to be excluded. Examples: Hongkong, 
Singapore, Repuolic of Korea, Brazil.

B. Countries for which conditions made it ultimately 
difficult to establish an electronics industry are 
to be excluded.

C. Countries positioned between the foregoing two 
categories and which are thought to be capable of 
establishing electronics industries within several 
years are to be included. From this viewpoint, 
inquiries were sent to 8 countries (China,

4
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Algeria, Senegal, the Philippines, Sri Lanka, 
Jamaica and two others) and at this time China, 
the Philippines, and Senegal have expressed 
interest.

4) Selection of participating countries

After the identification of possible participating 
countries, the UNIDO Headquarters would make the final 
selection on the basis of contacts v/ith those 
countries. Each country is to be invited to send two 
persons to Tokyo, i.e., one government official and 
one person from industry.

5) Materials to be prepared for the participants

A. An outline survey of the electronics industry and 
related data

B. Investment possibilities list for the electronics 
industry (including joint venture possibilities)

C. Supplementary information related to the 
investment possibilities list

6) Cooperation by related persons for preparation of the 
above materials

A. Advance submission of a resume (guideline) from 
Japan

B. Local advice by a Japanese consultant

C. Advice from UNIDO Headquarters

7) Determination of materials to be brought to Tokyo

5



It was decided that after an advance check of 5) by 
UNIDO and the Japanese side that participants would 
bring to Tokyo items A) and B) in 5) above.

8) The Tokyo programme

A. Duration and timing: 30 days, tentatively in
February and March, 1983

B. Participants: A total of 8 persons from 4
countries

C. Contents:

1. Lectures on subjects of common, basic interest

Z . Factory visits

3. Selection of promising investment opportu­
nities through direct discussions with 
Japanese experts. For opportunities for which 
information is incomplete or for which 
modification is needed, improvements would be 
sought through use of suggestions from the 
Japanese side.

4. In the event that identified projects are of 
direct interest to Japanese companies, 
discussions could be held with the objective 
of attaining the stated goals.

9) Appointment of the Advisory Committee

Discussions between UNIDO Headquarters and IPS Tokyo
were as follows
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Tasks for the Advisory Committee

A. Preparation of the list of the electronics 
products to be covered by the programme

B. Advice regarding selection of participating 
countries

c. Advice regarding qualifications of persons to 
attend the Tokyo programme

D.
•

Cooperation and guidance on resumes and guidelines 
regarding materials preparation by the participants

E. Advance check of the materials prepared, and 
offering of advice where necessary or advisable

F. Obtaining cooperation by related persons for 
preparation of plans for the Tokyo programme

G. Particularly for investment possibilities to be 
discussed with Japanese companies, study of them 
in advance and preparation of a suitable programme

H.
•

Evaluation of the Tokyo programme and offering of 
advice for future activities

2-2 The Consultant's assignment and implementation of work

On the basis of the items given in 2-1 above, the 
Consultant began the following as concrete planning for 
the project.

7



1) Members of the Consultant's project team

Name Function

Mr. Y. Mikarai 
(Team Leader)

Mechanical Engineer

Mr. K. Sato Industrial Process Engineer
Mr. K. Kawai Economist/Electronics

Marketing
Mr. K. Kosugi Electronics Engineer

2) Preparation of documents to be distributed to the four 
participating countries

The types of documents to be distributed to the 
participating countries were specified as follows.

A. List of selected products and its brief 
explanatory note

B. An outline of the country paper (CP)

C. Industrial Investment Project Questionnaire (IIPQ)

D. The consumer electronic industry (monograph)

In addition to the above, the Consultant assembled 
information from published sources available in Japan 
and concerning the electronics industry in the 
participating countries and in Japan, for use by each 
country's participants. This information was compiled 
under the title, "The Electronics Industry in 
Developing Countries (Programme Reference Document).”

Further, in conformance to instructions by Mr. 
Abdelmoneim of ICPB, the Consultant prepared "List of



industrial products and its brief explanatory note”. 
This list, however, was not distributed to the four 
participating countries but, rather, was sent to UNIDO 
Headquarters for use there.

The documents A-D enumerated above were personally 
delivered to Mr. Abdelmoneim when he visited Japan in 
March 1983. Because Mr. Abdelmoneim's plans called for 
him to visit the four countries after holding 
discussions in Japan, arrangements were made for him to 
deliver the four sets of these documents on that 
occasion.

3) The four participating countries

The four countries selected for participations in this 
project were:

A. The People's Republic of China
B. The Republic of the Philippines
C. The Democratic Socialist Republic of Sri Lanka
D. Republic of Senegal

4) Dispatch of the Consultant's experts to the four 
countries

On the basis of the contract the Consultant dispatched 
two experts to the four countries. The purpose of this 
was primarily to offer suitable suggestions regarding 
the preparation of documents the participants would 
submit at the time of the UNIDO Tokyo Programme.

The two experts were:

9



Hr. K. Kawai Team Leader of Mission, 
Electronics Marketing

Mr. K. Kosugi Electronics Engineer

The schedule for visiting the four countries was as 
follows.

The subjects discussed by the two consultants when they
visited these countries was as follows.

A. The Consultant would cooperate in accordance with 
the thinking of UNIDO headquarters regarding "how 
can development of electronics industries in 
developing countries be promoted, and what are the 
possibilities regarding cooperation by Japan".

B. Cooperation and advice for preparation and review 
of the CP and IIPG prepared by the Tokyo programme 
representatives.

C. Present conditions and future development planning 
of electronics industries in each participating 
country.

D. Confirmation of desires of the participating 
countries in connection with the Tokyo programme.

E. Where possible, inspection visits to consumer 
electronics production facilities in the four 
countries.

A. China
B. Philippines
C. Sri Lanka
D. Senegal

May 8 - 15, 1983 
May 16 - 21, 1983 
May 28 - June 4, 1983 
June 5 - June 13, 1983



F. Making requests and holding discussions regarding 
the presentation by each country's participants 
about their country's electronics industry as part 
of the Tokyo programme.

5) Preparation for and implementation of the Tokyo 
Programme.

Concerning details on the preparation and implementa­
tion of the Tokyo Programme, please refer to Chapter
3. The role assigned to the Consultant was as follows

A. Preparation of the agenda and plans for the Tokyo 
Programme, to be hold for four weeks from July 11 
to August 5, 1983.

B. Determination of the contents of the lectures to 
be given during the Tokyo Programme.

C. Selection of lecturers.

D. Selection of companies and factories to be visited

11





CHAPTER 3
IMPLEMENTATION OF THE FOUR-WEEK TOKYO PROGRAMME

On June 13, 1983 the two experts despatched by the Consultant 
to the four participating countries returned to Japan. A 
meeting of the Advisory Committee was immediately called, and 
the experts reported on the progress made by the four countries 
in completing the required documents, the names and fields of 
specialization of the persons to be sent to the Tokyo programme 
and plans of the four countries regarding production of 
electronic goods.

After this report was made, notification was issued by IPS 
TOKYO that the four-week Tokyo programme would be held from 
July 11 to August 8, 1983. One month remained for preparation 
for the programme.

3-1 Preparatory Work for the Tokyo Programme

In connection with the detailed contents of the Tokyo 
programme which had been discussed by the Advisory 
Committee in the past, a more detailed review was made of 
the schedule for the programme. The schedule was made to 
include the following.

A. Preparation of the curriculum
B. Selection of lecturers
C. Preparation of lecture materials
D. Selection of the venue for the programme lectures
E. Identification of companies and factories to be 

visited.

1) Preparation of the curriculum

Great effort was made to formulate a curriculum which 
would serve to deepen the knowledge and understanding

12



of the programme participants regarding the
electronics industry.

The thinking which comprised the basis for curriculum
formulation was as follows.

A. Historical background of the development of the 
electronics industry to the present day

B. Present conditions and future of the electronics 
industry

^  C. Trends in the world electronics industry, and
Japan's electronics industry

D. Production of electronic parts, and materials for 
the electronics industry

E. Government policy related to development of 
Japan's electronics industry

F. Nature of the electronics industry, and conditions 
necessary to establish an electronics industry 
(environment, policy, technology)

» G. Management in the electronics industry, and 
training of technical staff and workers

H. Quality control, in support of the electronics 
industry

I. Provision of chances for obtaining an understand­
ing of the electronics industry by direct 
observation

13



J. Creating opportunities for participants to enter 
into discussions with suitable companies, 
regarding the electronics products their countries 
desire to produce.

K. R&D which is fundamental to the electronics 
industry

L. Marketing by the electronics industry

M. The factory environment where electronics products 
are made; location of factories and site 
conditions; attitudes of management and workers 
regarding production

The above items were to be incorporated in the curriculum.

(2) Selection of lecturers

At first it was expected that lecturers could be 
selected from among suitable persons on the Advisory 
Committee and companies belonging to the EIAJ, but in 
order to cover the field of 1) above, it became 
necessary to go beyond that range of possible 
lecturers. Although qualified persons in the private 
sector or government are fully occupied with their 
ordinary responsibilities, IPS Tokyo was successful 
in obtaining lecturers' commitments by making 
requests in the name of UNIDO.

(3) Preparation of lecture materials

The gist of the Tokyo programme was explained to each 
lecturer, and a number of meetings were held with 
each lecturer to insure that the contents of each 
lecture would conform to the objective and 
organization of the programme as a whole.

14



As is generally recognized, it is extremely difficult 
to find anyone who will prepare and deliver a lecture 
in English. To impose the requirement that the 
lecture be made in English often will lead to a 
decline to accept the offer to speak. Fortunately, 
through the efforts of IPS Tokyo, interpreters were 
secured, to interpret lectures delivered in Japanese.

Each lecturer was requested to draft the manuscript 
for his lecture. In almost all cases, busy daytime 
schedules meant that they had to prepare these drafts 
after returning home in the evening. The drafts 
received by the Consultant were written in Japanese.
A staff member of the Consultant translated most of 
these into English, through a prodigious effort, and 
according to an extremely tight schedule. One paper 
was commissioned to an outside translator in order to 
insure that all materials would be available when 
needed. The direct expenses for the translation, 
editing and typing work required are not recoverable 
from UNIDO as the Consultant's contract does not 
provide for reimbursement for this cost. The work 
was undertaken by the Consultant, nevertheless, in 
accordance with the request of IPS Tokyo, but at the 
expense of the Consultant. A major effort was 
necessary to insure that all materials would be ready 
in time.

The conditions described above should be heeded by 
UNIDO in the event that similar activities are held 
in Japan, as they are common conditions typical of 
Japan. Further, that all costs of preparation of 
translations, editing, typing and reproduction were 
borne oy the Consultant deserves special attention.

15



(4) Selection of the venae for the Tokyo programme 
meetings

For lectures, use was made of the meeting room of the 
Japan-China Association which is near the IPS Tokyo 
office.

(5) Determination of companies and factories to be 
visited, and leaders

A. Company visits

A schedule for company visits was made on the 
basis of the lists of electronic products 
previously prepared by the participants and their 
stated desires regarding companies to be visited, 
*in order to achieve their objectives for their 
visits to Japan. In preparing the schedule it 
was necessary to arrange for four groups of 
participants to go to different companies on the 
same day, and it was necessary for the Consultant 
to provide assistance because of the need to 
escort the participants everywhere due to their 
unfamiliarity with Tokyo, and the importance of 
attaining the best possible results at every 
company visited, all of which was extremely 
difficult for IPS Tokyo because of the limited 
number of staff there.

B. Factory visits

Almost all factories for electronic products are 
outside of Tokyo, in the suburbs or at 
considerable distance. Because of that the 
Advisory Committee was requested to select 
factories which were near Tokyo, and still

16
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conformed to the purpose of the Tokyo programme. 
It was extremely difficult to obtain permission 
to visit these factories because of desire on the 
part of the companies to maintain company secrets 
in this industry where technological change and 
competition are at such high levels.

That the factory visit plans could be realized is 
due to the special efforts made by the Advisory 
Committee. Because of the high importance 
assigned to maintaining corporate secrets, the 
Consultant's personnel were not permitted to 
visit the factories.

C. Leaders

Since the Consultant's personnel were not 
permitted to visit the factories in the capacity 
of leaders of the participants' group, the 
consultant cannot report on that aspect of the 
Tokyo programme.

(6) Cooperation by the Consultant during the Four-Week 
Tokyo Programme

As noted in 3-1 above, the Consultant cooperated with 
IPS Tokyo from the stage of preparation of the 
curriculum through preparation of lecture materials 
and other aspects of the Tokyo programme. During the 
four weeks of the programme, the services of Mr.
Kawai were utilized for all four weeks and those of 
Mr. Kosugi were utilized for the first and fourth 
week. In addition to mobilizing these experts, one 
of the Consultant's secretaries, who had been 
assigned to this project, devoted her full time to 
the programme for three of the four weeks.

17
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3-2 Four 

(1)

(2)

I

(3)

»

week Tokyo Programme 

Duration

The duration of the programme, as determined in the 
preparatory work described in 3-1, was from July 11 
to August 5, 1983.

Participants from the four countries

The names of the participants are provided in 
Appendix 2. Their number is as follows.

China 3
Philippines 2
Sri Lanka 2
Senegal  2
Total 9

(Because of procedural matters, the Philippines' 
participants attended the programme from July 14.)

Contents of the Tokyo programme

A. The entire schedule for the Tokyo programme is 
given below as Table 1.

In Table 1, the lectures, factory visits and 
company visits are listed in chronological 
sequence. Regarding company visits, however, in 
some cases participants made individual 
arrangements to visit specific companies and 
because the Consultant was not informed about 
these visits, they are not listed here.

- 18 -



B. Content of lectures

The lecture materials are provided as Appendix 5 
(5-1 to 5-9). In some instances the lectures 
made use of a blackboard to supplement his 
speech. The Consultant had personnel present at 
all lectures and therefore has been able to 
prepare the summaries. Use of these summaries in 
conjunction with the lecture materials will 
enable an understanding of the nature of the 
lectures to be obtained.

(4) Content of the lectures and nature of the factory and
company visits

A. Opening ceremony, Monday, July 11, welcome 
address by Mr. M. Saito, Head of IPS, Tokyo

Summary

a) Background of implementation of this project, 
with emphasis or why the electronics industry was 
selected from among all others in Japan.

b) This programme is being carried out by means of 
the support of the Government of Japan, the EIAJ, 
and the Advisory Committee.

c) Rather than expect immediate results from this 
project, it is desired that it achieve its 
objective over the long term.
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Month, Date 
1983

July 11 
(Mon)

July 12 
(Tue)

July 13 
(Wed)

July 14 
(Thurs)

Table-1 SCHEDULE OF FOUR-*EK TOKYO PROGRAMS 
(LECTURES, COMPAMY AMO FACTORY VISITS) 
July 11, 1983 - August 5, 1983

LECTURES, COMPANY AND FACTORY VISITS

10:00 -  11:00

Introduction of staff of IPS, TOKYO 

11:00 -  12:00 

Opening Ceresony

welcome address by Mr. M. Saito - Head of IPS, TOKYO Speech by Mr. Abdelmoneim, 
UNIDO, ICPB. Vienna Orientation on Programme by Mr. H. Takanashi. IPS, TOKYO

13:00 - 15:00

Lecture on ‘Japanese Consuaec Electronics Industry and its profile by Mr. K. 
Ishii

Director of Planning, Matsushita 
Electric Industrial Co.

10:00 -  12:00

Lecture on "Electronics Industry in Japan by Mr. T. Takai, Managing Director, 
Electronics Industries Association of Japan (EIAJ)

14:00 - 16:00

Presentation of Country Papers— "Electronics Industry and its Prospects" by 
representatives of Senegal, Sri Lanka and China (30 min. each)

17:00 - 18:30

Reception by UNIDO, IPS, TOKYO at Japan-China Association 

Factory Visits 

10:00 -  12:00

TV Factory at Fukaya, Toshiba Corporation 

13:30 - 16:00

IC Factory at Eanyuu, Tokyo Sanyo Electric С стерany 

9:00 - 10:00

Speech by Mr. Abdeleonein of UNIDO, ICPB 

A Group 

10:00 -  12:00

Lecture on "Electronics Parts Industry, and its Research and Development (R6D)” 
by Mr. A. Ogasawara, Managing Director, Alps Electronic Company

В Group

10:00 -  12:00

Lecture on "Japan's Technical and Economic Cooperation Scheme" by Mr. H. Suzuki 
Director of Technical Cooperation Division, Ministry of International Trade and 
Industry (MITI)
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13:00 15:00

July 15 
(Fri)

July 16 
(Sat)

July 18 
(Non)

July 19 
(Tue)

July 20 
(Wed)

Lectuc an ’Vocational Training Cor Electronics Industry* by Nr. N. Fuse, Dept. 
Director of Overseas Technical Cooperation Division, Hinistry of Labour.

Visit to Think-Tank - Ncsnira Research Institute

(NRI)

10:00  -  12:00

Introduction of NRI
Lectures on ’Japanese Electronics Industry and its Pronotional Policies* and 
’World Electronics Industry and its Structure" by Mr. 0. Hayama, Director of 
Industrial and Economic Dept. , NRI

13:00 - 15:00

Lectures on ’Overseas Investnent of Japanese Electronics Industry* and 
’Japanese Investaent and Asian Electronics Industry* by Mr. N. Kobayakawa, 
Chief Research of Electronics Industries, NRI.

Narket Survey at Akihabara

13:00 - 18:00

Narket survey

Visit to National Broadcasting Station

10:00 -  12:00,
Visit the Broadcasting Centre, Japan Broadcasting Corporation (NHK)

13:00 - 15:30

Visit to Technical Research Laboratory, NHK New Technological Development on 
Broadcasting Devices and Equipment

Speech on ’The Arrangements for Coopany/Factory Visits by 
Nr. N. SaitO, UNIDO, IPS, TOKYO

9:00 - 10:00 
10:00 -  11:00 
11:00 -  12:00 
12:00 - 13:00

18:00 - 20:00

China
Philippines 
Senegal 
Sri Lanka

Reception by UNIDO, IPS, TOKYO at The International House of Japan

Billateral Discussion with Japanese Manufacturers
China Philippines Senegal Sri Lanka

10:00 - 12:00 10:00 - 12:00 10:00 - 12:00 10:00 - 12:00

Iwatsu ELectric 
Company

Sony Corporation 
Head Office, 
Tokyo, attended 
by Mr. K. Kosugi, 
Consultant

Toshiba Corpora­
tion Head 
Office, Tokyo, 
Attended by 
Mr. E. Yoshitake 
UNIDO, IPS

Meisei Electric 
Co., Ltd. Head 
Office, Tokyo 
attended by Mr. H 
Takanashi

19:00 14:30 - 17:30

Trip to Himeji 
by JNR ’Bullet 
Train” attended 
by Toshiba Corpora­
tion

Sony Corporation 
Head Office, Tokyo, 
attended by Mr. K. 
Kosugi, Consultant
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July 21 
(Thurs)

9:30 - 14:00

Toshiba Corporation 
at Hiaeji Factory

10:00 - 12:00

Japan Software 
Industry Association, 
attended by Mr. H. 
Takanashi UNIDO 
IPS, Tokyo

10:00 - 15:00

Hitachi Sales Corp. 
Hitachi Ltd. 
Yokohama Factory, 
Attended by Mr. T. 
Mine, Hitachi Ltd.

10:00 - 12:00

Japan Software 
Industry Association 
Head Office attended 
by Mr. H. Takanashi, 
UNIDO IPS. Tokyo

16:00 13:30 - 16:10 14:00 - 16:00

Osaka Terminal 
Hotel

Akai Electric Co., 
Ltd. Head Office, 
Tokyo, attended by 
Hr. H. Takanashi

Engineering Consulting 
Firms Association 
(ECFA), Attended by 
Hr. Ohta, ECFA

19:24 19:24 19:24

JNR "Bullet Train* 
to Osaka

JNR ’Bullet Train* 
to Osaka

JNR ’Bullet Train’ 
to Osaka

July 22 9:00 - 12:00
(Fri)

Visit to the Sanyo Electric Company 
Observation of *Solar Hause* at Sanyo, Osaka

July 25 Factory Visits
(Hon)

9:30 - 12:00

Technology Hall at Hatsushita Electric Industrial Co. (’National*)
Head Office, Hatsushita Electric Industrial Co.

13:30 - 14:4Î

Electric Lighting Factory, Hatsushita Electronics Corporation (’National*) 

15:30 - 16:45

Capacitor Factory, Hatsushita Electronic Components Co. (’National*)

July 26 Factory Visits
(Tue)

9:30 - 12:00

Tape Recorder Factory, Sanyo ELectric Co., Ltd.

14:00 - 16:00

Video, Audio t HiFi Factory, Sanyo Electric Co., Ltd.

July 27 Factory Visit
(Wed)

9:30 - 12:00

Calculator, Office-Computer Factory, Sharp Corporation.

14:10 JNR ’Bullet Train” to Tokyo

July 28 9:30 - 11:30
(Thur)

Lecture on ’Integrated Circuits, its technological trend and future* by Hr. 0. 
Fujii, Director Electronics Devices Oivision, EIAJ

13:00 - 16:00

Lecture on ’Hethodology on Feasibility Study for Industrial Project* by Hr. S. 
Hiraki, Manager The Industrial Bank of Japan Ltd.
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Bilateral Discussion with Japanese Manufacturers

China Philippines Senegal Sri Lanka

July 29 10:00 - 12:00 9:30 - 10:00
(Fri)

Sony Corporation Oki ELectric Co. at 
Head Office, Tokyo, Hachioji Factory 
attended by Mr. K.
Kosugi, Consultant

10:00  -  12:00

Hitachi Ltd. at Atago 
Office attended by 
Mr. T. Mine, Hitachi 
Ltd.

15:00 - 17:00 14:00 - 16:00 14:00 - 16:00

Hitachi Ltd., Head Ricoh Watch Co., Ltd. 
Office attended by at Ricoh Building 
Mr. T. Mine, Hitachi (Ginza) attended by 
Ltd. Mr. K. Kawai,

Consultant

Ricoh Watch Co., Ltd. 
at Ricoh Building 
(Ginza) attended by 
Mr. K. Kawai,
Consultant

Aug. 1 10:30 - 16:30
(Mon)

Visit to Electrotechnical Laboratory, Agency of Industrial Science and 
Technology, MITI located at Ibaragi Prefecture.

Materials Division, Electronic Device Division, Information Science, Electronic 
Computer, Automatic Control, Radio-and Opto-F-lectronics, Energy, Standards and 
Measurements, etc.

Aug. 2 
(Tue)

Aug. 3 
(Wed)

Bilateral Discussion with Japanese Manufacturers

China Philippines Senegal Sri Lanka

9:00 - 12:00 10:30 - 12:00
Toshiba Corporation 
Head Office, Tokyo

Nippon Electric Co., 
Ltd. attended by 
Mr. H. Takanashi

13:00 - 15:00 14:00 - 15:30 14:00 - 16:00

y.S Data Co., Ltd. Mitsui MFG. Co., Ltd. 
at Tokyo Office 
attended by Mr. K. 
Kawai, Consultant

Japan Industrial 
Technology Association 
attended cv Mr. H. 
Takanasni

15:00 - 16:30 9:30 - 12:00 10:30 - 12:00 9:30 - 12:00

Japan ECO Co., Ltd. 
(Mr. Dong) attended 
Mr. H. Takanashi

Nintendo Co., Ltd. 
attended oy Mr. H. 
Takanashi

Sharp Corporation 
Tokyo Office

Nintendo Co., Ltd. 
attended by Mr. H. 
Takanasni

15:00 - 16:30

Japan SCD Co., Ltd. 
attended by Mr. H. 
Takanshi

17:00 - 18:00

CKD Corporation 
attended by Mr. H. 
Takanashi

15:00 - 17:00

Lecture on ’Quality Control, QC Circle and Productivity* by Mr. H. Karatsu, 
Managing Director, Matsushita Communication Industrial Co., Ltd.
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Bilateral Discussion with Japanese Manufacturers

Aug. 4 
(Thur)

Aug. 5
(Fri)

China

10:00  -  12:00

Anritsu Electric 
Co., Ltd. at Minami 
-Azabu-Head Office, 
Tokyo attended by 
Mr. H. Takanashi, 
UNIDO, IPS, Tokyo

14:00 - 16:00

Toshiba Corporation 
Bead Office, Tokyo

Philippines

10:30 - 15:30

Mitsumi Electric 
Co., Ltd. at Atsugi, 
Ranagawa Pre. at­
tended by Mr. R. 
Rawai, Consultant

Senegal

10:00  -  12:00

tec show Room at 
Hibiya, Tokyo, at­
tended by Mr. R. 
Rosugi, Consultant

Sri Lanka

10:30 - 12:30

tCO (Nippon Elect­
ronics Development 
Co., Ltd) at Shinjuku 
Tokyo, attended by 
Mr. R. Sato,
Consultant

13:30 - 15:30

Software AG of Far 
East INC. Head Office 
Chuo-ku, Tokyo at­
tended by Mr. R.
Sato, Consultant

16:00 - 17:00

Santoku Metal 
Industrial Co., Tokyo 
attended by Miss. 
Iwasaki

17:00 - 18:00

NRI

Sri Lanka

15:00 - 16:00

CSE Co., Ltd. attended 
by Miss. Iwasaki

16:30 - 17:30

Japan Software 
Industry Association 
attended by Miss. 
Iwasaki

Bilateral discussion with UNIDO, IPS TOKYO and 
Participants

Ingression and results in Four week Tokyo Progra

9:00
10:00
11:00
12:00

-  10:00 
-  11:00 
-  12:00 
- 13:00

China
Philippines 
Senegal 
Sri Lanka

. 8:00  -  20:00

Reception by UNIDO, IPS, TOKYO at President Hotel, 
Tokyo
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B. Speech by Mr. M.O. Abdelmoneim, Senior Industrial 
Development Officer, UNIDO Headquarters/ICPB

Summary

UNIDO is not a commercial organization but, rather, 
provides support for industrial production and 
financing for the purpose of accelerating the 
industrialization proress.

This project is the first of its kind to be under­
taken by UNIDO, and therefore it is all the more 
important that it result in success. It is hoped 
that during the Tokyo programme the participants will 
have the experience of establishing direct contacts 
with Japanese electronics makers.

Prior to opening of the Tokyo programme, each 
participating country has prepared a Country Paper 
(CP) and completed an Industrial Investment Project 
Questionnaire (IIPQ). I do not know how well these 
have been done but expect that they should be 
improved on the basis of further review of them.

a) Country Paper

These documents are highly valuable as aids to 
companies which require detailed knowledge about 
your countries in order to decide on investing 
there.

b) Industrial Investment Project Questionnaires

These documents are intended to stimulate 
investors in foreign countries to invest in your 
own countries.
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The Tokyo programme only begins here; its completion 
and success ultimately depend on the efforts of each 
one of you.

Finally, I ask that all of you write and submit an 
evaluation of the programme after conclusion of these 
four weeks here. It is not necessary for you to sign 
these reports as we are interested only in your frank 
opinion.

C. Orientation on Programme by Mr. H. Takanashi,
IPS, TOKYO

a) Participants from the three countries present
(China, Sri Lanka, Senegal) were introduced. An 
explanation was made that the participants from 
the Philippines were being delayed by procedural 
formalities.

b) The entire schedule of the four-week programme 
was explained.

D. Lecture on "Japanese Consumer Electronics 
Industry and Its Profile", by Mr. K. Ishii, 
Director of Planning, Matsushita Electric 
Industrial Co.

a) Present conditions in Japan's consumer 
electronics industry

Production by Japan's consumer electronics 
industry in 1982 was valued at about ¥3.5 
trillion; this was 4.4% less than the value for 
1981. The reasons for the halt in the growth 
exports were the lowered demand for audio
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products, and also the decrease in shipments of 
VTRS due to the needs to adjust overstocked 
inventories abroad.

b) History of Japan's Consumer Electronics Industry

By 1940, there were 38 broadcast stations 
throughout the country, with 5,668,000 
subscribers. At the time Japan Broadcasting 
Corp. (NHK) commenced TV broadcasting ir. 1952 
radio broadcasters had increased to 137 NHK and 
21 commercial stations, with 10,539,000 
subscribers to the former. Commercial TV 
broadcasts began in 1953, and within two years 
there were two commercial stations and six 
operated by NHK. However, the total number of TV 
subscribers numbered only 165,000.

c) Discussion

i) Sri Lanka

Q: At present, at how many places does
Matsushita have overseas operations?

A: Factories 62
Sales offices 65

ii) China

Q: What is the extent that Japanese parts
and components for Japanese electronics 
products were purchased during 1950 - 
1960?

A: Imports were made from the USA.
Gradually there was a shift to domestic 
production.
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Q: In the Textbook, on page 5, "electronics

products for consumer use made up about 
one-third of all electronics" is 
written; what do you expect in the 
future?

A: Expansion of production
Electronics products for consumer use: 

10%/year
Electronics products for industrial use: 

15 - 20%/year

Thus, higher growth is expected for 
industrial than for consumer electronics 
products

E. Lecture on "The Japanese Electronics Industry how 
it has attained its present position", Tuesday, 
July 12, 1983, by Mr. T. Takai, Executive Vice 
President, EIAJ

Summary

The total production of Japan's electronics 
industries amounted to $44 billion in 1982. This 
figure demonstrates that in the last ten years, 
the Japanese electronics industry has increased 
2.9 times in scale, and that it has achieved an 
average growth rate of 11.2 percent per year.

In 1957, the Japanese government passed the 
"Provisional Law to Promote the Electronic 
Industries". The aim of this law was to help 
develop our electronic industries as the core 
industry of our national economy. When the 
"Provisional Law" was established, the annual
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production of Japanese electronic industries was 
less than $400 million. Their technological 
level and production scale were at least 20 years 
behind those of America. The most important 
objective of this "Provisional Law" was to form a 
solid national consensus which acknowledged the 
electronic industries as the industry best suited 
to be the core industry of Japan. I would like 
to emphasize here that the formation of such a 
national consensus is absolutely necessary for 
the development of electronics industries in any 
country.

The main points covered in the lecture were as 
follows.

a) Strategy of Japanese Electronic Industries: 
Intensification of consumer electronics 
(consumer-oriented product)

b) Quality control system and increase of 
productivity

c) The Japanese workers' sense of participation 
in management

d) Characteristic of the management of Japanese 
electronics industries

e) Some conclusions

i) Electronic components are the foundation



ii) Domestic market should be a base market 
for electronic products,

iii) Which process is more desirable to adopt 
in the initial stage of development of 
electronic industries? Comparatively 
labour intensive manufacturing and 
assembling processes, or comparatively 
capital intensive and automated ones?

iv) Quality control comes first. Then, 
enhancement of productivity,

v) Competitive electronics can not be 
produced in an environment where one 
thinks it is up to engineers to take care 
of quality control.

vi) To motivate all workers on the shop floor 
and make them quality-conscious is most 
important.

f) Discussion

i) Senegal

Q: How is the national consensus obtained? 
A: A committee is formed, with members 

from the electronics industry associa­
tion, business, labor, university 
faculty and government officials. Each 
company obtains low-cost finance from 
the Japan Development Bank. This 
approach was used when the Japanese 
economy was at a very low level, after 
the war. As background, starting even 
before modern times education was 
widespread, and historically it has 
been easy to obtain understanding on 
many subjects.
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ii) China

Q: Will Japan continue to give emphasis
to consumer electronics in the future?

A: Japan will probably shift from
consumer use to industrial use products

iii) Sri Lanka

Q : What work does EIAJ do?
A: Research, and promulgation of

standards.

g) Remarks

In order to develop the electronics industry, 
efforts were made to enact a "provisional 
law" on the basis of a national consensus. 
This point was of very high interest to the 
participants and there was a statement of 
desire to study this method of approach in 
greater detail.

F. Presentation of Country Papers - "Electronics
Industry and its prospects" by representatives of 
Senegal, Sri Lanka and China

The persons who were present at the lectures were 
as follows.

i) Electronic Industries Association of Japan 
Mr. M. Moriyama and Mr. 0. Fujii

ii) Japan - China Association
Mr. I. Nakamura, Mr. S. Kajita and Mr. A. 
Hirayama
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iii) Japan Consulting Institute 
Mr. N. Miyajima

iv) Japan International Cooperation Agency 
Mr. T. Iraazu

v) Nomura Research Institute 
Mr. M. Kobayakawa

vi) The Industrial Bank of Japan, Ltd.
Mr. S. Hiraki

vii) Matsushita Electric Industrial Co., Ltd. 
Mr. K. Ishii

viii) Sanyo Electric Co., Ltd.
Mr. K. Fukazawa

ix) Hitachi, Ltd.
Mr. T. Mine and Mr. K. Nishikawa

x) Kanematsu-Gosho Ltd.
Mr. A. Hika

xi) SGV-Tsuda Ltd.
Mr. Umemura

xii) Engineering Consulting Firms Association, 
Japan
Mr. K. Hagiwara

G. Lecture on "Electronics Parts Industry, and its 
Research and Development (R&D)," Thursday, July 
14, 1983, by Mr. A. Ogasawara, Managing Director, 
Alps Electronic Co., Ltd.

32



Summary

i) Electronic parts are classified as active 
components and passive components. In 
Japan the ratio of these is about 50:50.
In the case of the Alps Electric Company 
10 years ago there were about 10,000 
employees of whom 70% were production line 
workers, and women. Today the number of 
employees is still about 10,000 but this 
includes about half the number of line 
workers that were employed 10 years ago, 
and they produce four times as much as 
their counterparts did 10 years ago. This 
is a consequence of automation.

ii) Regarding the future trends for parts, the 
following should be noted.

A) Trend toward high performance, 
miniaturization and reduction of weight

B) Shortening of product life cycles
C) Automation of production and testing
D) Use of computers for design and 

manufacturing work (CAD, CAM)

iii) To give a personal opinion on the 
difference between research and 
development, development is work with a 
clearly defined objective and time 
horizon, and research depends largely on 
individual abilities, and has no deadline 
for completion, while a mistaken judgment 
here can be fatal to the company.
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iv) Regarding quality control, AQL and PPM are 
often confused. Acceptable quality level 
refers to the reject or defect rate 
specified as the maximum acceptable level 
in the sales contract. Parts per million 
is the reject rate of parts at the 
customer's. In general, in Japan the 
limit of 20 ppm is used as a standard. 
Because it is difficult to attain this by 
means of random sampling which is the 
method used in the past, there is an 
ongoing shift toward total inspection by 
automated means.

c) Discussion

* i) Sri Lanka

Q: Is total inspection performed by the
parts maker or the set maker who buys 
from him?

A: In Japan, by the parts maker.
Q: What rate is used for license fees?
A: License fees at Alps are 60% when we

pay and 40% when we receive. At 
present, our payments still exceed our 
receipts.

ii) Senegal

Q: It is unbelievable from the viewpoint
of Europe that the reject rate in 
Japan in 20 PPM. In my experience, 
the reject rate for switches in West 
Germany is 10% and in Italy and France 
it is about 20%.
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A: We are endeavoring on a daily basis to
keep the rate at 20 PPM by use of a 
feedback system supplying data from 
the users. I think that the figure of 
10% for West Germany is something of 
an exaggeration but my impression when 
I visited German factories is that 
there is a great account of work being 
done by hand, which would result in a 
high level of rejects. There also may 
be a difference in the precision of 
dies.

Q: What is the level of reliability of
automatic manufacturing equipment, and 
what is the frequency of breakdowns?

A: Man and machine are integrated; they
help each other. Because almost all 
of our production equipment is made 
in-house, we are very confident in 
it. Anytime there is a breakdown we 
work all night if necessary to 
immediately repair it on the spot.

iii) China

Q: What is Alps' market share and
position in the industry?

A: Our share is about 10-15%. Our major
competitors include Matsushita 
Electronic Components Co., Ltd., which 
is about the same size as we are, and 
TDK, which is somewhat larger than we 
are. There are about 10 companies 
which are half the scale of Alps, and 
about 30 companies which are one-tenth 
our scale.
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iv) Philippines

Q: What about the life cycle of parts at
present, and the outlook for it in the 
future?

A: Now, about 3-5 years. It will be
shorter in the future. The time 
needed for R&D, however, will be 
longer than at present.

iv) Sri Lanka

Q: In the future, won't there be an end
to growth of demand for electronic 
parts, and a reaching of the limit 
regarding mass production by the 
automation route? Also, please 
explain Alps' policy regarding 
overseas production.

A: Because there will continue to be
development of new electronics 
products in the future, and there will 
not be saturation of the markets, 
parts demand should continue to grow. 
Second, because the life cycle of 
electronic parts is short, there are 
many types of such parts, and the 
capital investment requirement is 
high, at present we are not very 
interested in overseas production.

H. Lecture on "Japan's Technical and Economic
Cooperation Scheme" by Mr. H. Suzuki, Director of 
Technical Cooperative Division, Ministry of 
International Trade and Industry of Japan (MITI)
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Summary

In 1955, Japan began to supply economic coopera­
tion through reparations, and technical coopera­
tion through participating in the Colombo Plan. 
During this period, the amount of Japan's 
Official Development Aid (ODA) increased rapidly, 
parallel to the rapid growth of the Japanese 
economy, and as shown in the table below, whereas 
it was $244 million in 1965, it increased to 
$3,170 million in 1981.

(US$ million)
1965 243.7
1970 458.0
1975 1,147.7
1980 3,303.7
1981 3,169.8

The content of Japan's ODA in 1981, $3,169.8 
million, by scheme, is as shown below.

(US$ million) (%)
Official Development Assistance 3,169.8 100

Grants 810.4 26

Bilateral Assistance
Financial Grants 432.0 14
Technical Co-op. 378.4 12
Loans, etc. 1,450.0 45
Subtotal 2,260.4 71

Contributions to multilateral 909.4 29
organizations

Note: Classification is that of the DAC.
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(US$ million) (%)
U.S.A. 5,783 23
France 4,177 16
W. Germany 3,181 12
Japan 3,170 12
England 2,195 9
Holland 1,510 6
Canada 1,189 5

DAC 17-nation total 25,635 100

The geographical pattern of distribution of the 
US$2,260 million bilateral component of Japan's 
ODA in 1981 is as shown in the following table.

Regional Distribution of Japan's Bilateral ODA
(1981)

(US$ million) (%)
Total 2,260 100
Asia 1,604 71
Africa 317 14
Latin America 177 8
Europe 49 2
Mideast 32 1
Oceania 19 1

Note: The ranking of Asian countries for which
Japan's aid amounts to a high level, in 
descending order, is Indonesia, S. Korea, 
Thailand, Philippines, Bangladesh, Burma 
and Pakistan.



JICA (Japan International Cooperation Agency)

i) Survey: Feasibility study, etc.
ii) Despatch expert to developing countries:

2,000 person/year
iii) Trainees: Training centers are located

7 places
Period: 12 months (Average 3 months)

iv) R&D :
MITI makes use of the research and 
development capability of the experiment 
stations operated by the Agency for Science 
and Technology, by inviting research 
fellows from developing countries so that 
they may undertake joint research and 
development work on new technology and 
other matters, so that the resources of 
their countries can be better utilized.

Note:

JCI: Japan Consultant Institute
MITI 75%, JCI 25%

JODC: Japan Overseas Development Corporation 
MITI 75%

AOTS: Association for Overseas Technical 
Scholarship 
MITI 50 - 70%

Lecture on "Vocational Training for Electronics 
Industry", by Mr. N. Fuse, Deputy director of 
Overseas Technical Cooperation Division, Ministry 
of Labour of Japan



Summary

In Senegal at the present time construction of a 
technical training center is progressing and 
several Senegalese persons who are expected to 
work at the center are now in Japan for a two-year 
study period. Moreover, work has been begun in 
Senegal at preparation of training materials. It 
is believed that the following three items are 
essential for collaboration for vocational 
training.

A. Facilities and equipment
B. Human resources: training officers,

instructors
C. Training materials

Regarding facilities and equipment, these are 
easily obtained as long as the money needed to 
purchase them is available. But the problem of 
human resources is not solved only by money. For 
the development of human resources in particular 
it is necessary to plan in units of years and to 
have firm long-range goals.

In connection with formulating a vocational 
training plan, the following must De kept in mind.

A. Needs
B. Target(s)
C. Readiness

At some times "needs" is the most important 
factor, but it is normally a difficult task to 
develop the required number of persons within the 
available time to satisfy the requirements of a 
country's set of conditions.



In Japan at present more than 100 persons a year 
from overseas are given vocational training and 
during any given year Japan is found to be 
providing assistance for construction of several 
vocational training institutes overseas. It is 
expected that this sort of cooperation will 
continue to be provided in the future.

Discussion

i) Sri Lanka

Q: In cooperation from country to country
or company to company provided on the 
basis of a contract? It is only people 
who a^e between being engineers and 
being craftsmen who are trained? There 
is a plan at Sri Lanka's industrial 
institute to build a training center; 
in such a case is cooperation possible?

A; The Ministry of Labour is involved only 
in government-to-government relation­
ships. It seems that recently there 
has been an increase in company-to- 
company cooperation based on a contract 
of one kind or another. Of course, 
engineers are trained and craftsmen 
also are trained. It depends on the 
r.ejds. If a consensus is formed within 
the Sri Lanka government and a formal 
request is submitted to the Japanese 
government, there would be no problem 
in taking this up for government-to- 
government cooperation.



ii) China

Q: All of the materials supplied to China
are written in Japanese. Why?

A: There is no limitation requiring them
to be only in Japanese. In Mexico, 
Japan has supplied an American-made 
computer as part of its cooperation. 
Very much depends on the wishes of the 
other government.

iii) Senegal

Q: When the training center is completed
and is fully operational, it will train 
20 electric technicians a year; won't 
there be a proolem in their finding 
employment?

A; As already mentioned in the lecture, it 
is essential to get an understanding of 
needs when plans are being formulated. 
We have already indicated this to the 
Senegal government, and modifications 
are now being made.

J. Lecture on "Japanese Electronics Industry and its 
Promotional Policies" and "World Electronics 
Industry and its Structure", Friday, July 15,
1983, by Mr. 0. Hayama, Director of Industrial and 
Economic Dept. NRI, at NRI.

Summary

Japan's policy for the electronics industry may be 
said to have been started with passage of the Law 
on Extraordinary Measures for the Promotion of the 
Electronics Industry (Denshinho) in 1957.
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As the major feature of the Denshinho, three 
sectors were designated: that where experimenta­
tion and research should be promoted for the 
electronics industry, that where the start of 
industrial production should be promoted. This 
was in the effect the setting down of guidelines, 
and these guidelines had the effect of guiding the 
energy of private industry in the direction of 
participating in the electronics industry.

The Denshinho was automatically extended in 1964, 
and reformulated in 1974 as the Law on 
Extraordinary Measures for the Promotion of 
Specific Electronic and Machinery Industries 
(Kidenho), which was supplanted in 1978 by a law 
with a similar English name but commonly called 
"Kijoho" by the Japanese. The major features of 
the policies of these laws were as follows.

The Denshinho has a strong tone of establishing 
the foundation for Japan's electronics industry, 
but it had the nature of combining two previous 
laws, one for promotion of the electronics 
industry and one for promotion of the machinery 
industry and the Denshinho thereby sought to 
integrate and improve the policy framework, 
wherein special importance was assigned to the 
computer industry, which was still in an early 
developmental stage. The Kijoho recognized the 
importance of the software industry and the need 
to promote its development.

1957 Passage of the Denshinho
1964 Extension of the Denshinho
1971 Passage of the Kidenho
1978 Passage of the Kijoho
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Factors in the development of Japan's electronics 
industry.

The development of Japan's electronics industry 
may be explained by referring to three general 
factors, namely;

A) Government policy
B) Activities by the private sector, and
C) The market environment

K. Lecture on "Overseas Investment of Japanese 
Electronics Industry" and "Japanese Investment and 
Asian Electronics Industry" by Mr. M. Kobayakawa, 
Chief Researcher on Electronics Industries, NRI.

Summary

There are more than 300 cases of overseas 
expansion by Japanese electronics companies. More 
than 60% of them are in Asia.

L. Market Survey at Akihabara, Saturday, July 16, 
1983, 8 participants, Mr. M.O. Abdelmoneim and Mr. 
H. Takanashi, attended /у Mr. K. Kosugi, 
Consultant.

Summary

Akihabara is one of the most unusual markets in 
‘.he world; in an area of only about 0.25 square 
kilometer there are over 1,000 small and large 
establishments, selling electric appliances, 
electronic goods, parts, measuring instruments, 
computers, etc. This area alone is believed to 
account for 10-15% of total domestic sales of
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Table 2 Overseas Corporations Established by Japanese Electronics Makers

(Unit : Number of companies)

* Consumer
Electronics

Electronic
Parts

Industrial
Electronics Total

West Europe 15 4 2 21

North America 15 7 9 33

Latin America 14 14 6 27

Asia 61 138 13 207

Others Regions 23 9 4 37

Total 128 172 34 325

Source: NRI

Note: Some companies produce more than one type of product, so line totals do
not add to Total column figures.
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Table 3 Estimation of Regional Distribution of Overseas
Production by Japanese Companies (1978)

Overseas 
production 
(1,000 units)

Regional Distribution (%)

West Europe North America Asia Other

Color TVs 3,223 7.6 52.6 30.9 3.7

B & W  TVs 3,222 (1) 0 84.6 15.3

Radios 10,551 (1) 0 93.0 6.9

Radio-cassette 
tape recorders 6,602 (1) 0 94.7 5.3

Car radios, 
car stereos - - - - -

Stereo sets 704 (1) 0 67.6 32.4

Speaker systems 704 - - -

Other hifi, amps 367 (1) 0 93.5 6.5

Source: EIAJ

Note: (1) included in "Other"
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Table 4 Estimation of Regional Distribution of Overseas
Production by Japanese Companies (1979)

Overseas Regional Distribution (%)
p r o d u c t i o n ----------------- ------------------------—
(1,000 units) West Europe North America Asia Other

Color TVs 4,029 7.8 52.8 29.0 10.4

B & W TVs 3,979 (1) (1) 84.6 15.3

Radios 10,565 (1) 0 92.5 7.5

Radio-cassette 
tape recorders 10,103 (1) 0 95.3 4.7

Car radios, 
car stereos 406 (2) (2) (2) (2)

Stereo sets 1,138 (1) (1) 67.6 32.4

Speaker systems . 1,047 (3) 80.5 19.5 (4)

Other hifi, amps 653 (1) 0 97.1 2.9

Source : EIAJ

Notes : (1) Included in "Other" category
(2) Not separable by region
(3) West Europe included in "Asia”
(4) "Other" included in North America
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Table 5 Estimation of Regional Distribution of Overseas
Production by Japanese Companies (1980)

Overseas 
production 
(1,000 units)

Regional Distribution (%)

Nest Europe North America Asia Other

Color TVs 5,744 10.3 60.8 13.3 15.7

B & W TVs 4,192 (1) 0 85.3 14.7

Radios 11,844 (1) 0 92.8 7.2

Radio-cassette 
tape recorders 11,586 (1) 0 93.9 6.1

Car radios, 
car stereos 581 (1) 0 42.3 57.7

Stereo sets 839 (1) (1) 47.2 52.8

Speaker systems 1,551 9.9 81.4 8.7 (2)

Other hifi, amps 602 7.6 0 92.4 (2)

Source: EIAJ

Notes: (1) Included in "Other"
(2) Included in "Asia"
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Table 6 Estimation of Regional Distribution of Overseas
Production by Japanese Companies (1981)

Overseas 
production 
(1,000 units)

Regional Distribution (%)

West Europe North America Asia Other

Color TVs 6,486 12.9 58.0 14.7 14.5

B & W TVs 4,108 (1) 0 84.0 16.0

Rad ios 14,146 (1) 0 93.6 6.4

Rad io-cassette 
tape recorders 11,586 (1) 0 94.1 5.9

Car radios, 
car stereos 730 (2) 0 (2) (2)

Stereo sets 906 (1) (1) 57.5 42.5

Speaker systems 1,510 14.0 76.5 9.5 (3)

Other hifi, amps 650 12.2 0 80.8 7.1

Source: EIAJ

Notes: (1) Included in "Other
(2) Not separable
(3) Included in "Asia"
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electric goods for consumer use, although it also 
has been estimated to have a 20% share, it is a 
microcosm of Japan consumer electric and 
electronic goods industry. The reason for its 
prominence is in goods industry. The reason for 
its prominence is in good part due to being near 
stations on several key railway and subway lines. 
To observe "everything" here would take a week or 
more. Therefore the objective of the visit here 
was defined in precise, limited terms so that the 
objective could be attained in the matter of an 
hour or two. The procedure followed is given 
below.

i) Microcomputer hardware and software shops
ii) Stores specializing in small parts such as 

’ resistors, condensers, switches, etc.
iii) Large stores, often called "electric 

department stores"
iv) Duty-free shops
v) Shops selling radio-controlled toys, model 

trains, etc.

Salient points about each of these are as follows.

A) Microcomputer shops

There are over 20 large and small 
microcomputer shops and showrooms concentrated 
on four floors of the Radio Kaikan building. 
Here it is possible to obtain almost any 
commercially available microcomputer in Japan, 
as well as information. It is a simple matter 
to purchase 64K static RAMs here; these 
represent the most advanced aspect of 
electronics technology in Japan today. In
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this building are showrooms devoted to NEC, 
Hitachi and Fujitsu microcomputers and in each 
showroom visitors can use any of 10 or more 
models free of charge. On weekends the crowd 
of junior and senior high school students is 
so great they must wait in line to get in.

B) Parts shops

There are over 200 shops specializing in 
parts. Some are as small as 6 square meters. 
Every conceivable electric and electronic part 
is on sale here. Thirty years ago the stores 
here mostly dealt in junk--U.S. military 
surplus— but now they sell parts for 
state-of-the-art applications. These shops 
are said to be places where one can easily 
learn the "secrets" behind Japan's electronics 
industry.

C) Large-scale finished products shops

A visit was paid to Ishimaru Electric, a 
typical large store handling finished 
products, and a so-called "electric department 
store." The building has 7 stories.

D) Duty-free shops

Many Akihabara stores sell products not only 
to ordinary customers but also to tourists, 
the latter being able to buy goods free of 
duty.

One of the largest is Yamagiwa, which occupies 
an entire building. From the first to the
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third floor, all kinds of electric and 
electronic products, cameras, jewelry, etc. 
are on sale.

E) Electronic toy shops

The annex of Hirose Musen, one of the 
large-scale shops, is entirely devoted to sale 
of electronic toys, radio-controlled cars and 
planes, transceivers, TV games, home-use 
computers, handheld games, model cars and 
model trains are typical of what is offered.

All the participants seemed to have knowledge 
about Akihabara but it was essential that they 
visit it to see for themselves. It seemed that 
they were at first overwhelmed by the scale of 
Akihabara and the diversity of products offered 
for sale there. Many stores had sales clerks who 
could speak a little or even passable English, and 
some has personnel who could speak other languages.

M. Visit to the Broadcasting center of Japan Broad­
casting Corporation (NHK), Monday, July 18, 1983,
9 participants, Mr. M.O. Abdelmoneim, introduced 
by Mr. K. Oka, Senior Engineer, Technical 
Administration, Headquarters of Engineering, 
attended by Mr. Y. Mikami, Consultant

Summary

i) "Japanese electronics industry" a VTR film 
showing the production process of 
semiconductors and IC's

ii) Study various broadcasting equipment, 
facilities and studios
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iii) Visit to Technical Research Laboratory of
NHK
A) New technological development for 

broadcasting devices and equipment
B) Satellite broadcasting system, on-board 

transmit/receive equipment, 
transmission system, attitude control 
techniques

C) High-definition television; to get more 
clear picture by changing number of 
scanning lines from 525 to 1,125.

D) Information broadcasting; Japanese 
teletext, sound multichannel 
television, still-picture broadcasting, 
data transmission

Lecture on "Integrated Circuits (IC), its 
technical trend and future", Thursday, July 28, 
1983, by Mr. 0. Fujii, Director Electronics 
Devices Division, Electronic Industries 
Association of Japan

Summary

This lecture primarily dealt with basic technology 
for ICs.

Before ICs became widely used, it was necessary to 
use vacuum tubes. Bell Telephone Labs in America 
succeeded in making the first IC, using 
germanium. Thereafter germanium was supplanted by 
silicon which is widely available throughout the 
world.

"Transistor” was coined from the words "trans” and 
receiver”. In Japan, the Sony company was the



first to produce and sell "transistor radios", 
after World War II. It is also widely known that 
Fairchild an American company they played a major 
role in regard to development of the planar 
transistor and the emita-based collector.

The structure of an IC is as shown below.

Utilization of the IC spread in America for 
defense uses and in Japan for consumer-goods uses.

Manufacturing process of ICs

E P = Positive
D N = Negative

Si C

SiO2 Si (silicon metal)
Single crystal = mono crystal

The silicon is melted in a furnace and 
drawn through the air, and then cooled

Si
^  Wafer

^ Polish
5 cm - 15 cm (4" - 6")

I

*
0 Bice * IC
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Fine processing of ICs

From 100 to several thousand elements are 
difficult to mount on one small IC. Therefore the 
processes of lithography, photo-resist, and 
etching are used.

Producing bigger wafers

Yield in making ICs can be improved if wafers are 
made larger in size. Because of cost 
considerations, rejects from among the dice 
(chips) made can be used for other purposes.

Materials

In addition to silicon, recently use of gas in 
small quantities has been begun.

Packaging

It is necessary to transport ICs to users in 
special containers which are hermetically sealed 
to prevent dust or dirt particles from adhering to 
the ICs.

Key points in production of ICs

i) Production of pure gas and pure water

It is necessary to use high-precision 
machines and equipment in order to produce 
gas and water of high purity.



ii) Production of clean air

The clean degree of the IC production 
environment is determined by the design and 
fabrication of the "clean room" wherein the 
ICs are made.

iii) Production of better-quality (better 
performance) ICs

A combination of advanced technology in the 
fields of chemicals, optics, machinery and 
photography are needed to make good-quality 
(good performance) ICs. Particularly 
important is the fabrication of high-vacuum 
machines and development of a body of 
skilled workers and engineers.

iv) Other points

Regarding transportation and transportation 
cost of ICs, it is generally desirable to 
locate the production facility near an 
airport. In order to attract engineers of 
high capability it is necessary to provide 
a favorable environment for them to work in.

Future of the IC industry

We may think that there are no practical limits to 
the use of ICs. ICs are being made in Japan, the 
United States,and European countries, but because 
of the rapid tempo of development of the 
electronic industry developing countries face a 
major problem in attempting to establish an IC 
industry of their own.
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Discussion

i) Philippines
Q: Please give the classification of ICs.
A: SSI = small scale integrated circuit

LSI = Large scale integrated circuit 
VLSI = Very large scale integrated 

circuit
64K IC = 64 million memory capacity. 
There are also those with 150 - 200 
million memory capacity.
It is possible to put that much memory 
on a single chip.

ii) Sri Lanka
Q: How are impurities added to the IC?
A: The impurities are A, As, Al, etc.

Diffusion furnace

A or N V

Q: How are multi layer ICs made?
A:

Photo registor

One method calls 
for forming this 
by metal evapora­
tion.



iii) China
Q: What is the marketing size of wafers?
A: 5" (most common)

iv) Senegal
0: What about micro-processors?
A: These are made in Japan. We also

0. Lecture on "Methodology on feasibility study for 
industrial project", Thursday, July 28, 1983, by 
Mr. S. Hiraki, Manager of The Industrial Bank of 
Japan, Ltd.

Summary

It was believed important to assist the 
participants in obtaining an understanding of the 
electronics industry for them to become familiar 
with project feasibility studies; what they are 
and how they are made. This lecture was planned 
on that basis. For details covered in the 
lecture, see the text, provided with this report.

The gist of the lecture covered the following.

a. Smooth coordination - right timing
b. Minimized project cost -

effective use of project cost
c. Efficiently use of manpower - tight

control of project schedule
d. Country risk

- 58 -

7"
4" - 5" Japan

import some from the USA.

i) Cycle of project appraisal

A) Analyzing project steps
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B) Industrial project appraisal process
a. Identification

i Objectives
ii Strategies

b. Pre-feasibility and screening
c. Project formulation and reshaping
d. Decision-documentation-sign- 

disbursement
e. Follow-up
f. Post project evaluation

Discussion

There were no questions from the participants.
Instead, an explanation to the following effect
was provided, concerning the likely consequences
of not performing a feasioility study.

A) In one country, a TV broadcasting tower was 
erected, but that country only imported TV 
sets and made none domestically.

B) Even though a steel mill was built, a country 
continued to import steel.

C) A certain Japanese company established a joint 
venture overseas and provided 49% of the 
equity. It was successful and began to make a 
profit. After that the host government 
changed its policy and it became impossible 
for the company to remit profits to Japan.
The Japanese company decided it had to 
withdraw from the venture.

P. Visit to Electrotechnical Laboratory, Agency of
Industrial Science and Technology, MITI, at
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Tsukuba of Ibaraki prefecture Accompanied by 
Messers. Takanashi, UNIDO IPS, TOKYO, Mr. K. 
Kawai, Consultant
Monday, August 1, 1983.

Summary

Detailed Schedule:

10 :Q5 Arrival at Arakawaoki (Departure from 
Ueno 9:01)

10:30 
- 11:00

Outline of Electrotechnical 
Laboratory (D-822)

Mr. K. Onda, Research Planning Office 
Mr. K. Nishiya, International Relations

11:05 
- 11:30

•

Standards & Measurements Division 
(2A-114)
Dr. T. Nemoto, Division Chief

11:35 
- 12:00

Materials Division (C-324, M302) 
Dr. H. Ihara
Dr. U. Ito, Section Chief

12:00 
- 13:00

Lunch at "Green House"

13:00 
- 13:4C

Automatic Control Division (E-341) 
Mr. S. Wakamatsu, Division Chief 
Dr. H. Akahori, Section Chief

13:45 
- 14:25

Computer Science Division (E-422, 
D-422-B)

Mr. T. Sato, Section Chief 
Dr. K. Torii, Section Chief

14:30 
- 15:10

Electronic Device Division (C-311-1) 
Dr. S. Kataoka, Division Chief

15:10 
- 15:25

Coffee Break (D-822)

15:25 
- 16:05

Radio- & Opto-Electronics Division 
(D215-1, E-042)
Dr. J. Shimada, Division Chief 
Mr. Y. Mitsuhashi, Section Chief 
Dr. M. Ikeda, Section Chief

16:57 Departure from Arakawaoki for Ueno 
(Arrival at Ueno 17:59)
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Q. Lecture on "Quality control, QC circle and
productivity, August 3, 1983, by Mr. H. Karatsu, 
Managing Director, Matsushita Communication 
Industrial Co., Ltd.

Summary

Japan has 0.3% of the world's land area
Japan has 2.7% of the world's population
Japan produces 10% of the world's GNP.
Per household income in Japan is 4,550,000/year 
(about the same as the average for Europe)
Life expectancy of Japanese women: 79 (world's

highest)
Life expectancy of Japanese men: 75 (world's

highest)
Crime (murders): lowest in the world (1/6 of the

rate in America)
Educational level: 96% of young people attend

high school
37% of young people attend 
college

Illiteracy: zero

Almost all the Japan suffered great destruction 
during World War II. The population then was 
70,000,000.
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Natural resources: Japan's endowment is very
limited.

Location: Among the countries with well-
developed economies, Japan is the most 
remote.

The reasons may be given for the economic 
progress Japan has made:

A. The wisdom and knowledge of the Japanese
B. Great effort

Singapore is an example of a country which has 
little natural resources. It is smaller than 
Japan, has a population of 2,500,000, and has 
been independent for only 15 years. But it has 
become the second most important economic power 
in Asia, second only to Japan. The reason for 
this is prosperity of the industry there.

Industrialization

Human beings are important for the 
industrialization process. After World War II, 
even if Japan has the same machines and the same 
materials as the USA, Japan could not have 
produced the same goods as the USA. Japanese 
goods were synonymous with poor quality. Today, 
however, Japan produce many goods of high 
quality. It is thought that this has been made 
possible by Quality Control.

Productivity

Production is the result of integration of 
hardware (machines), human ware (humans) and 
software (management). Quality Control means to
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start with market research and make things that 
people need. Japanese cars sell well in Europe 
and America because they provide economical 
performance in places where gasoline is expensive.

It is necessary to avoid producing defective 
products. To have to inspect products is 
wasteful. If there are no defective products, 
there is no need for inspection work. To lower 
the defect rate is to lower product cost.

Our company produces four million microphones to 
be used as built-in parts of mini-cassette tape 
recorders a year. The production cost is about 
¥30. The defect rate is 50 ppm (50 in 
1,000,000). Four years ago production cost was 

*¥45. It was quality control that enabled us to 
lower production cost by such a wide margin.

Quality control

Quality control was born in America, but has not 
received very strong interest there.

When something is made, reasons are created for 
making some of them with defects. These included 
problems of product design, mistakes in 
estimating the characteristics of materials used, 
worker mistakes, and acceptance of unrealistic 
orders by salesmen.

To prevent defects it is vital to maintain 
teamwork by all persons concerned in the 
company. In our company we assign very high 
importance to Q.C. We work hard to set up QC 
Circles and produce better products thereby.
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For example, we undertake evaluation of the 
market. Twice a year we collect our defective 
products and put them on display in the company. 
This enables workers to see with their own eyes 
the defective products they helped make.

I once had the chance to visit a certain foreign 
country. I paid a visit to a manufacturing plant 
there. The president only sat in his office and 
hardly ever went into the plant. The workers did 
not have any idea of how the things they made 
were being sold. Under such circumstance I don't 
think products of good quality can be made.

Discussion

i) Senegal

This was an extremely useful lecture. The 
situation is just as the speaker said it 
is.

ii) China

Q: What about training programmes for the
workers?

A: Training is for manufacturing of good
products, e.g. through design, sales 
etc. and not only is it concerned with 
production.

To produce good products, it is 
necessary to identify the cause of 
defects.

There must be thorough-going 
technological analysis. Statistical
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methods are used to analyze problems. 
Employees throughout the company 
participate in the QC Circle as 
activities. This is a characteristics 
of QC in Japan. Difficult theory and 
methodology is made easy for workers 
to understand.

R. Bilateral discussion with IPS TOKYO and 
participants 
Friday, August 5, 1983
Participation by Messers. Kawai and Kosugi, 
Consultant

On the last day of the Tokyo programme IPS Tokyo 
held a meeting (debriefing) with each country's 

'participants separately. The purpose of the 
meeting was to learn the results obtained by each 
group of participants and their observations on 
the programme. The meetings were held according 
to the following schedule.

A) Appreciation was expressed to UNIDO 
headquarters, IPS Tokyo and the 
Consultants for concerning of the 
programme, and planning and 
implementing it.

China
Philippines 
Senegal 
Sri Lanka

9:00 - 10:00 
10:00 -  11:00 
11:00 -  12:00 
12:00 - 13:00

Summary

i) China

65



B) We had an opportunity to learn about 
Japanese industrial policy, not merely 
the Japanese electronic industry.

C) We were extremely impressed by the 
factory visits as well as mass 
production and also found the 
management of quality control to be of 
high interest.

D) In all we visited 13 companies, 15 
factories and 5 research institutes; 
we made progress in discussing our 
proposals at the following:

Company A: LCD project
Company B: VTR project
Company C; FET semiconductor project
Company D: Telephone and oscilloscope 

project
Company E: Tantalum metal project
Company F: Measurement equipment 

project

Comments by Mr. M. Saito, head of IPS 
Tokyo.

We are aware that our coverage of 
industrial electronics was not as thorough 
as it could have been. Regarding your 
plans for industrial electronics, however, 
we would have preferred that you develop 
your plans somewhat more before bringing 
them to Japan.
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ii) Philippines

A) We are grateful to have been able to 
complete the programme without any 
serious problems, thanks to your 
diligent efforts.

B) We regret that procedural problems 
resulted in our arriving in Japan on 
July 13, three days late.

C) Regarding our plans for a project 
calling for production of IC lead 
frames we were able to hold 
discussions with a company that is 
very interested in production in our 
country.

D) We were able to have meetings with 
officials of forward-looking companies 
in the field of electronic parts 
production, and also to visit 
factories.

Comments by Mr. M. Saito, head of IPS Tokyo

A) At present your country has three free 
trade zones, and is planning 10 more.
It seems advisable to assign 
importance to improving the ones that 
exist today rather than make new ones.

B) Since it is necessary to establish 
more electronics parts industries, it 
would be necessary for the BOI to be 
more accommodating in providing 
support toward that objective.
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C) In order to better publicize the 
capabilities and potential of the 
Philippines' electronics industry, and 
collect information about the Japanese 
electronics industry, greater use of 
the JETRO office in Manila may oe 
made. It can be a base for main­
taining closer connections between the 
electronics industries of each country.

iii) Senegal

A) We appreciate the chance to see and 
hear much about the Japanese economy.

B) We understand the causes behind the 
amazing development of the Japanese 
economy. That is, the employees in 
Japanese companies do their work in a 
team-oriented manner. Whether at the 
level of the company or the nation, 
they work for the larger entity, not 
merely for themselves. We were 
impressed by Japan's unique 
philosophy, which is not to be found 
in the West.

C) Frankly speaking, although we 
recognize that there was insufficient 
time, we would have preferred that the 
Consultant could have provided 
guidance better suited to our own 
conditions.
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D) In Senegal, the agent for Company A is 
very strong and it is expected that we 
will be able to make progress on that 
basis.

iv) Sri Lanka

A) Company A expressed interest in our 
export processing zone.

B) There were three companies, which make 
radios, tape recorders, and electronic 
toys, which are interested in 
expanding to Sri Lanka.

C) We are thinking that it might be 
useful to invite a mission from the 
computer Association.

D) We visited various factories but did 
not find much of interest.

E) It would be good for Japanese 
industries to expand to Sri Lanka but 
the small size of the domestic market 
means they would have to be
export-or iented.

F) We would like to maintain close 
contact regarding the solar cell 
project.
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CHAPTER 4
A FINAL EVALUATION OF THE ENTIRE PROGRAMME

1. The Tokyo programme had to be begun without our having had 
the benefits of adequate preparation.

UNICO started its work as per the directions of IPS Tokyo, 
because of the constraint of available time, and this 
resulted in a discrepancy between what took place and what 
UNIDO headquarters had had in mind. That is, because of 
reasons which primarily included an absolute shortage of 
sufficient time, it was necessary to proceed in accordance 
with instructions from IPS Tokyo (for example, the Tokyo 
programme was so defined as to be limited to consumer 
electronics, and the schedule for the start of the Tokyo 
programme was changed without there having been sufficient 
time to adjust preparations accordingly), and there were 
some aspects which were contrary to the desires of UNIDO 
(for example, the number of experts who visited the four 
participating countries was two, and the experts were 
unable to prepare adequate information about the 
electronics industries of the countries visited before 
their departure).

Although we may think that it would be necessary to make 
arrangements for the actual implementation of the programme 
only after the candidate projects had been advanced by the 
four participating countries, there was insufficient time 
between their selection of the candidate projects and the 
opening of the Tokyo programme, and some friction arose 
because of that. At least one month of preparation time 
should have been provided.

70



Only the Philippines and Senegal were able to provide the 
consultants with the CP and IIPQ at the time of the 
experts' visit to the participating countries. Sri Lanka 
sent the information to Tokyo after the Consultant's 
experts returned to Tokyo, and China's delegation brought 
the information with them when they came.

2. Functions of the Consultant

The functions of UNICO included the preparation of CPs, 
IIPQs and other documents, the dispatch of experts, and 
outside the provisions made in the Terms of Reference, to 
assist IPS Tokyo. Nevertheless, UNICO undertook to prepare 
the documents prior to the departure of the two experts, on 
the basis of our understanding that they were of vital 
importance for assuring success of the overall undertaking.

Initially it was proposed by IPS Tokyo that the lecture 
portion of the Tokyo programme be in the Japanese language, 
and that an interpreter be provided and tape recordings of 
the interpreter's presentation be given to the partici­
pants, but UNICO was of the firm opinion that this would be 
insufficient and undertook to prepare English-language 
texts, arrange for use of an overhead projector, and use 
videotapes in order to insure that the lectures were as 
effective as possible. Each lecturer was asked to provide 
a written copy of his presentation in advance, and almost 
all of the texts submitted to UNICO were drafted in the 
Japanese language. The Consultant proceeded to translate 
and edit the drafts in an extremely short period of time, 
and compile them into a reference text. In order to insure 
that the drafts were prepared properly, the Consultant held 
meetings with each lecturer individually, to explain in 
detail the purpose and method of the Tokyo programme. This 
work on behalf of the preparation of written materials, 
duplication and compilation of them for supply to the
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participants was undertaken at considerable expense, and at 
the expense of UNICO.

During the Tokyo programme, UNICO felt obligated to have 
two experts and one secretary attend all sessions, as a 
contingency in the event that a special situation arose.
Mr. Sato attended sessions as required, Mr. Kawai attended 
all four weeks, and Mr. Kosugi attended the sessions during 
the first and fourth weeks.

3. Identification of Projects

Electronics is an industry in which the process of techno­
logical innovation is proceeding at a fantastic pace. 
Product lives are therefore very short. This has two 
important implications, (1) that there is a strong possi­
bility that when an investment project is attempted through 
a tie-up with a manufacturer from an industrialized 
country, it easily can become obsolete, and (2) there is a 
disincentive to invest in an electronics industry project 
in a developing country. In view of the intense inter­
national competition in this industry, manufacturers in the 
developed countries have adopted a strategy according to 
which they have already expanded into promising countries, 
or have begun negotiations prior to expanding into those 
countries. In this sense, the electronics industry is a 
special case among all industries, and there thus is room 
for doubt as to the usefulness of UNIDO's deciding to 
undertake a project involving this particular industry. In 
the case of plastic processing industry, for example, the 
technology is generally already well established, and there 
should be many countries and many areas where UNIDO could 
make a contribution to industrialization through identifi­
cation and generation of projects. It is believed that 
there will be a process of development of plastic 
processing industries in the developing nations as the
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oil-producing nations increase their share of petrochemical 
production. Whether it is a question of utilizing natural 
resources or human resources, when thinking of a domestic 
market it should be relatively easier to succeed with a 
somewhat maturing industry or body of technology in order 
to stimulate implementation of a project whereby transfer 
of technology can be accomplished. In such a case, it 
should be possible to an extent to create models for 
individual projects.

That is, in the identification of projects, it may be more 
desirable from the viewpoint of effectively accomplishing 
the objectives of UNIDO and using its capabilities to 
concentrate on projects for which there can be a relatively 
easy transfer of technology.

Further, (3) regarding the selection of countries, while it 
may be of some interest to assemble various countries each 
with a different level of relevant technology, and examine 
the potential of an industry at various levels, this 
approach is marred by lack of emphasis. Although China is 
manufacturing electronic parts, there is virtually no 
outlook for Senegal to begin to make those parts. It would 
be most efficient to combine countries with a similar level 
of capability and accomplishments in the relevant 
industrial field.

It may also be noted, (4) that the four participating 
countries did not have an adequate understanding of what 
the programme was intended to be. Regarding the dispatch 
of the experts, and specifically their qualifications, 
there was hardly sufficient time between UNIDO head­
quarter's request that they be dispatched and the time that 
they had to depart for the best possible experts to be 
selected, and it is our understanding that there have been 
some complaints to the effect that the experts lacked
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proper experience. While they have made their best efforts 
to prepare an adequate report upon their return to Tokyo, 
working at the limit of their ability has not been enough 
to yield adequate results. Nevertheless, complaints which 
may emanate from the participating countries must be 
considered to be based on inadequate understanding on the 
part of those countries, themselves. For example, SIDFA 
(China) has had a complaint about UNICO's preparation of an 
advance report on the Chinese electronics industry, but 
this report was prepared at the request of Mr. Abdelmoneim. 
Moreover, the report was prepared with the belief that it 
would be of use to the country concerned in the compilation 
of documents required for the programme. Moreover, Sri 
Lanka complained that Japan did not attempt to convince 
them of the value of undertaking specific electronics 
industry projects, and had not prepared a project list with 
specifications (scale of the undertaking, investment 
budget, etc.). This is clearly a misunderstanding on the 
part of Sri Lanka.

Regarding (5) the results of this week's programme, we 
believe it to be of value for the participants to be able 
to see how volatile is the change in the electronics 
industry today, how short product life cycles are, how 
swiftly progress is being made in the direction of 
automation of parts production, and how the industry is 
striving to improve product quality. In this regard, it is 
thought that there are many hints which can be obtained 
from study of the development of electronics parts 
production lines in China. It is also believed that the 
other participating countries have become able to judge at 
what stage they may begin production, and whether it is 
desirable to do so at the present time. That is, we 
believe that they have considerably deepened their 
understanding of the present situation of the electronics 
industry. It is amply evident that it is vital to
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understand the special conditions prevailing in each 
industry as a basis for the identification and generation 
of industrial development projects.

4. Timing of the holding of the Tokyo programme

From the end of July to the first part of August coincides 
with summer vacation schedules at Japanese electronics 
firms, and production levels are reduced somewhat 
accordingly. This was the poorest time of the year to hold 
the programme. During September and October there are in 
Japan trade shows devoted to electronics technology, and 
announcement of new products, an office automation fair, 
etc. If this latter timing can be utilized, the benefits 
would be greater.

5. The theme of the Tokyo programme, and its concreteness

Although there is some unavailable duplication of what has 
been written above, a comment on the theme of the Tokyo 
programme, and its concreteness, is considered useful to 
provide at this point.

Reference may be made to Appendix 6, which gives Customs 
clearance information relating to electronic equipment.
This information was obtained from the Ministry of 
International Trade and Information. The information 
demonstrates the great variety of encompassed within the 
general subject of "electronic equipment". On the basis of 
this information the Consultant prepared a list, as 
requested by IPS Tokyo, of products in the category of 
consumer electronics. It is extremely difficult even for 
electronics experts in industrialized countries to obtain 
an understanding of consumer electronics, industrial 
electronics and electronic parts in a short time. It is 
therefore thought to be advisable, in planning a future
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project such as the present one involving electronics, for 
UNIDO Headquarters to more precisely define the field or 
fields of specialization to be covered, and to endeavour 
that at the implementation stage the participants possess a 
relatively deep understanding of subject at hand.
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CHAPTER 5
ADVISORY COMMITTEE AND THE ACHIEVEMENT 

OF THE OBJECTIVES OF THE TOKYO PROGRAMME

Mention is made in Chapter 2 [2-1 (2)] of the Advisory 
Committee; in this chapter the composition of the committee and 
results accruing from the committee's work are presented and 
reviewed. Comments provided herein, however, are limited to 
that which can be made by the consultant who has been 
sub-coordinator for IPS Tokyo which together with the Advisory 
Committee were directly and indirectly responsible for managing 
this project.

1. Organization of the Electronic Industries Association of 
Japan (EIAJ)

The Board of Governors and management organization of the 
Electronics Industries Association of Japan (EIJA) are as 
follows.



ELECTRONIC INDUSTRIES ASSOCIATION OF JAFAN

BOARD OF GOVERNORS

President
Tadahiro Sekimoto 

Vice Presidents 
Akio Morita 
Shoichi Saba 
Katsushige Mita 
Toshihiko Yamashita 
Nihachiro Katayama 

Executive Vice President 
Toshio Takai 

Staff Vice President 
Ryuji Iwasaki 

Governors
Katsutaro Kataoka 
Ichiro Taj ima 
Takeo Sakabe 
Toshio Shimoda 
Yoshio Fujino 
Taiyu Kobayashi 
Shoji Furukawa 
Ryozo Nagahama 
Masao Nakamura 
Satoru Furuhashi 
Katsuro Sakamoto 
Koichi Mukaiyama 
Noboru Nakamura 
Kazuo Inamori 
Taro Kuninobu 
Masao Matsuo 
Hajime Moribe

Nippon Electric Co., Ltd.

Sony Corp.
Toshiba Corporation 
Hitachi, Ltd.
Matsushita Electric Industrial Co., Ltd. 
Mitsubishi Electric Corp.

Alps Electric Co., Ltd.
Anritsu Electric Co., Ltd.
Asahi Glass Co., Ltd.
Clarion Co., Ltd.
DX Antenna Co., Ltd.
Fujitsu Ltd.
The General Corp.
Hitachi Denchi, Ltd.
Hokuriku Electric Industry Co., Ltd. 
Hosiden Electronics Co., Ltd.
Ikegami Tsushinki Co., Ltd.
Koa Denko Co., Ltd.
Kokusai Electric Co., Ltd.
Kyocera Corporation
Matsushita Electronic Components Co., Ltd. 
Matsuo Electric Co., Ltd.
Mitsumi Electric Co., Ltd.



Koji Matsui 
Akira Murata 
Nobutaka Matsumura 
Kaichiro Hirai 
Yoshio Ogino 
Ichiro Shinji 
Shojiro Oikawa 
Namio Hashimoto 
Takeshi Godai 
Seiya Matsumoto 
Harunobu Tashiro 
Keizo Fujiwara 
Kaoru lue 
Akira Saeki 
Makoto Shirasuna 
Kiyokazu Ohtsu 
Terutaka Ikeda 
Shinobu Onikura 
Saburo Tabuchi 
Hikohachi Sato 
Itsuya Tamura 
Kunio Kikuchi 
Makoto Toida 
Fukujiro Sono 
Yasuo Suzuki 
Kazuyoshi Ishizaka 
Seiji Inoue 
Shozo Yokogawa 

Auditors
Toshihisa Takebayashi 
Taro Nakatani

Japan Radio C o . , Ltd.
Murata Mfg. Co., Ltd.
Nippon Columbia Co., Ltd.
Nichicon Capacitor Ltd.
Nihon Kohden Kogyo Co., Ltd.
Victor Company of Japan, Ltd.
Oikawa Kogeisho Co., Ltd.
Oki Electric Industry Co., Ltd.
Onkyo Corp.
Pioneer Electronic Corporation 
Riken Dengu Seizo Co., Ltd.
Sansui Electric Co., Ltd.
Sanyo Electric Co., Ltd.
Sharp Corporation 
Shin-Shirasuna Electric Corp.
Shizuki Electric Company Inc.
Showa Musen Kogyo Co., Ltd.
Soshin Electric Co., Ltd.
Tabuchi Electric Co., Ltd.
Taiyo Yuden Co., Ltd.
Tamura Seisakusho Co., Ltd.
Teikoku Tsushin Kogyo Co., Ltd.
Toko Inc.
TDK Electronics Co., Ltd.
Toyo Communication Equipment Co., Ltd. 
Trio-Kenwood Corp.
Yagi Antenna Co., Ltd.
Yokogawa Electric Works, Ltd.

ELNA C o . , Ltd.
Toa ELectric Co., Ltd.
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ORGANIZATION OF EIAJ

President—г Vice President

Executive Council

-p Board of Governors -------- committees

-Executive Vice President 

- Staff Vice President

—  Administration Dept.

I— Secretariat

—  Engineering Dept. -------------

—  Electronic Components Dept. —

—  Electronic Devices Dept. -----

—  Research and Statistics Dept. -

—  International Dept. -----------

—  Overseas Public Affairs Office

---Kansai Branch ------------------

—  Administration and Government Relations Group

—  General Affairs Group

—  Accounting Group

—  Public Information Group

—  Communications and Industrial Electronics Dlv.

—  Consumer Electronics Div.

—  Industrial Electronics Engineering Div.

—  Radio Equipment Engineering Dlv.

—  Consumer Electronics Engineering Div.

—  Electronic Components Standardisation Div.

—  Electronic Coaiponents Development Group

—  Electronic Components Administration Div.

—  Electronic Components Engineering Dlv.

C Electronic Devices Administration Dlv.Electronic Devices Engineering Dlv. 

i— Research Group 

Statistics Group

CThe First International Dlv.

The Second International Div.

- General Affairs Dlv.

— Electronic Appliances Div.
—  Electronic Components Div.



2. This project and the Advisory Committee

y

When it was decided that this project would be carried out, 
IPS Tokyo requested the EIAJ to cooperate in its planning 
and execution (see Chapter 2). The first meeting between 
IPS Tokyo and the committee was held in autumn, 1982. At 
that time the Consultant had not yet signed a contract with 
the UNIDO headquarters and therefore did not attend the 
meeting. In order to decide on details of what would be 
done, a total of six meetings were held up to the time of 
the Tokyo programme. In advance of concluding a contract 
with the UNIDO Headquarters, the Consultant attended the 
second meeting and all subsequent ones. The key person in 
charge of the actual work by the committee on behalf of 
this project was Mr. Moriyama, manager of the Research and 
Statistics Department of the EIAJ. He was joined by five 
persons, one each from the EIAJ member companies 
cooperating for this project: Matsushita Electric
Industrial Co., Ltd.; Hitachi, Ltd.; Sony Corporation; Alps 
Electric Co., Ltd.; and Sanyo Electric Co., Ltd.

The Consultant had thought that all documents necessary for 
the project would be prepared by the committee.
Nevertheless the committee itself had no staff capable of 
handling the paperwork for this project, and the meetings 
of the committee were run in such a way that decisions made 
there were assumed to'be final because there was not enough 
time to permit each company's representative to go back to 
the company and hold discussion, arrive at a conclusion, 
and the coordinate it with the others. The committee 
members from the five companies were not there primarily in 
the business interests of their companies but rather were 
advisers to IPS Tokyo. Therefore the committee itself 
could not decide on major items and assume responsibility 
for its decisions. As is noted in Appendix 4, 1 (3), the 
Advisory Committee was to provide "voluntary cooperation" 
for this project.
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3. Contribution by Advisory Committe to the Project

The contribution to this project made by the Advisory 
Committee therefore must be viewed within the framework of 
the role of the committee as described above. As results 
of the strong initiative and efforts by IPS Tokyo, the 
following was done.

A) A lecture by Mr. T. Takai, Managing Director, EIAJ, was 
arranged.

B) A lecture by committee member Mr. K. Ishii, director of 
planning, Matsushita Electric Industrial Co., was 
arranged.

C) A lecture by another committee member Mr. A. Ogasawara, 
managing director, Alps Electronic Co., was arranged.

D) Members of the committee made it possible for 
participants to visit their factories.

E) Committee members also facilitated visits by the 
participants to their companies. There, they arranged 
for discussions to be held with business and technical 
personnel regarding specific project proposals advanced 
by the participants.

F) Through these company visits, they greatly facilitated 
future contracts with these companies.

G) In overall terms, it is believed that it was the 
efforts and cooperation of the members of the Advisory 
Committee that made it possible to conclude the 
project, which brought together participants from quite 
different countries, without any serious problems.
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Term of Reference itegArding the Programe 
for Identification and Promotion of Industrial 
Investment Project* in the Electrónica Industry



♦*. • <■» • л LX1 w «jn « Г. с I» Ц  »
1 6  Novenoer *982

TERMS OP REFERENCE---------------- ! Annex ZNote* for the File ---------
on discussions between Mr. Sai to and Mr. Aodelmoneim 
regarding the Procraame for Identification and 
Promotion of Industrial Investment Projects in the 
Electronics Industry

Selection of countries and of national consultants:
*

China, Senegal and the Philippines will definitely participate in 
,m .: programme. Depending on the responses received from Sri Lanka,
i.'LU’ica and Mauritius, one country from amongst then will be selected 
la this order of preference.

In.accordance with the project document the two national 
participants/consultants will have the following basic qualifications, 
in addition to ability to work in Siglish: one will be an electronic
n- electrical engineer with some experience in electronics and the other 
will have had exposure to project oriented vrerk preferrably in his 
country’s national development finance institution or similar.

Consultant and/or Consulting firm

The attached Draft terms of reference (TOE) and tasks for the 
consultant and for consulting company was agreed upon. IPS Tokyo wil.. 
discuss this in Tokyo and will advise Headquarters of who will undertake 
which task. These tasks or TOR will be elaborated, detailed and sent 
back to Headquarters in the form of job descriptions for individual 
experts or TOR for consulting firm in order that recruitment action 
o?n be taken at the earliest possible date.

(P.S.: The involvement of some of the Japanese trading companies which
are active in electronics and/or in the four participating 
developing countries was briefly discussed).

Budget

IPS Tokyo will communicate to Headquarters an itemized estimate 
of the expenditures to be undertaken 'ey Tolyo (consultant, consulting 
firm, Japanese and American secretary, etc...) so that MOD can be
issued.

* ’This note took into consideration the contents of Mr. Saito’s
Memorandum dated 2 November '982.

cc* Mr. Becker-Boost, ?fc. Wischeidt



- £

Tentative Time Schedule

In accordance with the prodoc, it is tentatively proposed that 
the countries participating be visited early in January 19 8 3 'ey 
Mr. Abdelmoneim. This visit will be preceded 'ey discussions in Tokyo. 
Thn consultant is tentatively scheduled to travel to the four countries 
in n.ic—March and the Tokyo one month programme is tentatively scheduled 
i-cr ^ n y /Ju n e  1983 ■■

1-1-2



'2 November *^£2

reject Nc. U?./ n:T/79/Q65/Rev. IV

Terms of Reference for and Tasks to be performed by the 
Consultant and/or Consulting Firm

In consultation with Japanese electronics manufacturers participating 
in the programme (Advisory Committee; and with IPS Tolero, to prepare 

a l is t  of the electronics products to be covered by the programme, 
iris w ill include brief technical description of each product in order 
tc precisely define the coverage of the programme; (o' an annotated 
end detailed outline of the Country Paper (C?); (o ' the Industrial 
Investment Project Questionnaire (IIPQ); as well as (d) and (e) detailed 
below.

The CP is intended to ( i)  fa c ilia te  the joint identification or 
generation of new project ideas, or the modification of those proposed 
by the developing countries’ participants; and ( i i )  tc identify bottlenecks, 
d iffic u ltie s , e tc ., facing the local electronics industry branch and 
hampering further investments.

Therefore, the CP’ s outline should cover, in c e r a lia ,:-

- a l l  aspects relating to the establishment, operation and financing 
cf industrial investment projects in the fie ld  of electronics in each 
developing country;

-  a ll  relevant pre-investment data such as imports, local production, 
experts and market potential (local and export', raw materials availability  
and cost, skilled  manpower availability  and cost, u t ilit ie s  availability  
and costs, plants already in operation and degree and causes cf their 
success or failure, projects under implementation or under consideration, 
incentives extended through investment encouragement legislation or 
others, assessment of interest of public and private sectors in joint

ver,tures, and availability  of fu ll or partial local financing.

The IIPQ should be designed to distinguish between the stages at 
which the project is : opportunity study, p re-feasib ility  study or

feasib ility  study stages. The TCP Questionnaire can be revised to 

produce an IIPQ specially designed for electronics industry projects 
cornering the products enumerated 'under (a; above.

Ir. order to assist ar.i guide participants ir. the preparation of 

the C? ar.i IIPQ, the following vri 11 also be prepared:-

'ri; a Paper describing the mam general characteristics cf the electronics 

ir.durrrv and its  requirements ir. terms cf raw m aterials, s k ills , economic

1 - 1 - 3
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sizes, etc. This paper w ill concentrate nanniy or. the range of electrons 
products to he covered by the programme as mentioned above. The paper 
will be similar tc the UwIDC monographs. (e.g.  ITuCv"' "Textiles 
Industry'"- )

■. e' industrial profiles (similar tc those prepared for TCP by the 
Japan Consulting Institute; cr. a selected number, say * = , c f the mere 
common types c f products to be covered by the pregramme.

■i. Around mid-March “933, the consultant will spend about five  
working days in each cf the four participating countries (whe w ill 'ey tha 
time have completed and sent to the consultant the draft of CP and IIPQ) 
in order to review the draft and guide participants in the finalization  
of both CF and IIPÇ. He w ill also obtain first  hand knowledge of the 
circumstances in each country and discuss with participants the 
preliminary programme for their Tokyo v is i t .

3. The consultant w ill also assist IPS Tokyo in a ll organizational 
aspects of the four week Tokyo programme and accompany and guide 
national participants during same period ir. their detailed discussions 
with Japanese manufacturers participating in the programme.

L.  Items 1 - (a ' , (b(  and (c) above should be completed by end 1932; 
item (d) by mid January .83; and item (e) 'ey er.d February 1963.

p. The consultant will also participate with Headquarters, IPS Tokyo, 
national and Japanese participants in preparing a final evaluation cf 
the entire programme.

1 - 1 - 4
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APPENDIX 2

Name of Representatives for TOKYO Programme



NAME OF REPRESENTATIVES FOR TOKYO PROGRAMME

Name Country

DONG Yingie The Peoples’ Republic of China

CHEN Fuan-Li The Peoples’ Republic of China

ZHU Qunrong The Peolpes’ Republic of China

SAN GIL Arturo M The Republic of the Philippines

GALVEZ Antonio The Republic of the Philippines

WANE Hamadou■ Senegal

DIOP Seydina-Issa Senega L

PESTONJEE Ianthy Sriya Ranjani Sri Lanka

ANIL Lasantha Michael Pere'ra Sri Lanka



COUNTRY REPRESENTATIVES
FOR

TOKYO PROGRAMME 
11 July - 5 August, 1983

I. THE PEOPLES' REPUBLIC OF CHINA

1) Name: DONG, YIMGJIE

Date Of Birth: December 15, 1940 (Age: 42)

Address: 49- Fuxing Road, P.O. Box 140 
Beijing, China

Education: The University of Science and Technology 
Beijing, China
Major: Radio Electronics, Engineer 
8/1960 - 8/1965

Present 
Pos i t ion:

Deputy Manager
Dept, of Industrial Co-operation
China Electronics Import & Export Corporation

Re levant 
Exper ie nee:

1966-1970 Worked in Research Institute of Communication 
1970-1982 Worked in the Ministry of Electroni-cs Industry 
x978-19B2 Worked in Chinese Embassy in the USA dealing 

with technology imports

Proficiency in 
Working Language 
of Programme:

GOOD

2) Name: CHEN, GUAN-LI

Date Of Birth: February 14, 1935 (Age: 48)

Address: P.O. Box 64 
Beijing, China

Education: The Ministry of Electronics Industry 
Beijing, China
Major: Electronics, Engineer 
9/1960-1982

Present
Position:

Division Director
Dept, of Planning, Ministry of Electronics Industry

Re levant 
Experience:

1960-1979 Worked in the Planning Ministry'of Electronics 
Industry

1979-1982 Worked in Technology Import Division of
Planning Ministry of Electronics Industry

Proficiency in
Working Language GOOD 
of Programme:
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China, cont.
2

3) Name: ZHU, QUNROHG

Date Of Birth: October 9, 1939 (Age: 44)

Address :

Education: 1958-1963 Aeronautical engineering, Nanjing 
1981-1982 Chartered accountancy, Hong Kong

Present
Position:

Engineer foreign investment administration, 
Ministry foreign economic relations and trade

Relevant 
Experience:

Proficiency in 
Working Language 
Of Programme:

II. THE REPUBLIC OF THE PHILIPPINES

1) Name: SAN GIL, ARTURO M.

Date Of Birth: May 2, 1951 (Age: 32)

Address: 3209 Imelda Avenue Pinagkaisahan, 
Makati, Metro Manila, Philippines

Education: University of the Philippines, 1980-present 
Graduate Course, Business Administration
Mapua Institute of Technology,' 1970-1975 
College, B.S. Electrical Engineering

Present
Position:

Assistant Chief Investments Specialist-Coordinate 
the effective Implementation of BOI, supervision 
over BOI registered enterprises engaged in the 
semiconductor/electronics industry, and evaluate 
regularly BOI procedures on registration, super­
vision and incentive availment of registered 
enterprises for the purpose of simplifying the 
procedure.

Expectation 
of Programme:

The training should concentrate in the field of 
semiconductor industry - improve the. skills, abilities 
and practical experience.

Proficiency in 
Working Language 
Of Programme:

ENGLISH (Read/easily, Write/easily, Speak/fluently, 
Understand/easily
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Philippines, cont.

2) Name: GALVEZ, ANTONIO

Date Of Birth: January 10, 1960 (Age: 23)

Address: 16 Rosario Drive, Dubao 
Quezon City, Philippines

Education: Ateneo de Manila-Graduate of Business, 1902-Present 
MBA
Ateneo de Manila University, 1980 
Economics, AB

Present 
Position:

Industry Development Analyst, Bureau of Industrial 
Development, Ministry of Trade and Industry 
Trade and Industry Building 
361 Buendia Ave. Ext. Makati,
Metro Manila, Philippines
Major duties and responsibilities: Coordinate and 

implement the sectoral development program for 
the electronics industry.

Expectation 
of Programme:

The programme aims to identify and promote viable 
joint industrial projects in developing countries 
by strengthening tlie capability to independently 
identify viable investment projects. By expo$ing 
the participants to developed and in some of-the more 
advanced developing countries, it is hoped that the 
participants will acquire the inter-disciplinary and 
complex know-how required for effection project 
identification. The Programme project "generation" 
methodology will bring in potential joint venture 
partners from developed and developing countries from 
the very early stages of project identification and 
this will automatically enhance the chances of more 
and better quality projects beign identified and 
promoted. The Programme also aims to enable small 
and medium size industries in the participating 
developed country to become well informed about the 
existing situations of the industrial branch in the 
participating developing countries as well as about 
future investment potential and areas where technical 
assistance and other inputs from the developed 
country as well as from UNIDO are required and welcome.

Proficiency in

Practical use to be made of this training upon returning 
home- The Ministry, of Trade and Industry has undertaken 
a sector development program for electronics. We have 
found that the country possesses a comparative advantage 
on this industry. We are currently embarking on a plan 
to have additional and new investments for this parti­
cular industry. It is hoped that upon t,e par t ic ipant' s 
return, he will be able to assist foreign investors in 
identifying possible joint ventures in all aspects and 
phases of the industry. Furthermore, it is hoped that 
the skills he will acquire will be shared with other 
staff members working with the Ministry.
ENGLISH (Read/easi ly, Write/easily, Speak/fluently,

Working Language Understand/easily)
oF Programme: 1-2-4
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III. SENEGAL

1 ) Name : WANE, MAMADOU

Date of Birth: 22 September, 1943 (Age: 39)

Address

Education: Stanford University; CA U.S.A.: HA Degree 1980
Dakar University, Senegal: D.E.S. Degree in Management 1977
Dakar Institute of Technology: Diploma in Couputer

Sciences 1974
Dakar University: Ecole Normale Superieure: CAECEM Teaching 

•Degree in Mathematics and Physics 1987 
Paris, I.I.P.E. Diploma in Planning 1977
Ecole Normale William Ponty, Senegal, C Baccalaureat (1 and

Present
Position:

Representative of Industrial Free Zone, Dakar

Re lev lint 
Experience:

1957 Professor in Mathematics and Physics 
1968-1971 -Director of College 
1972-1976 Chief Office of Educational Cost 
1976-1978 Chief of Planning and Research Division 

- Ministrey of Education
1981-1982 Research-Assistant National Institute for EGucat 
April 1962 Managerial Staff of Free Iniustrial Zone

Proficiency in 
Working Language 
Of Programme:

2) Name: DIOP, SEYDINA-ISSA

Date of Birth March 12 1933 (Age: 50)

Address : B.P. 5009 
Dakar, Senegal

Education

Present 
Position:

Director of private corporation (electronician engineer)

Pelevant «
Exper ience:

Proficiency in 
Working Language 
Of Programme:

FRENCH: P.ead/easily, Write/easily, Speak/f luent ly , 
Understand/easily

ENGLISH: Read/easily, Write/easily, Speak/fluently, 
Understand/eas ily

1 - 2 - 5
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IV. SRI LANKA

1) Name; PESTONJEE, IANTHV SRIYA RAN.IANI

Date Of Birth: January 4, 1940 (Age: 42)

Address: Greater Colombo Economic Commission Ho. 14 
Sir Baron Jayatileke Mawatha 
P.O. Box 1768 
Colombo 1, SRI LANKA

Education: 1974 External Examination Institution, Economic'' 
History-Bachelor of Philosophy Arts Degree 

1960-1962 Aquinas University College, Economics, 
International Law

1954-1960 CMS Ladies College, Colombo 7.

Present
Position:

Researcher
Employer-Greater Colombo Economic Commission

Relevant 
Experience:

1) Research and market intelligence covering company 
information investment promotion with special 
emphasis' on Free Trade Zone.

2) Analysing and comparative studies on the behavioral 
patterns/trends in foreign investment of-multi- 
nationals with special emphasis in the spfiere of 
electronics

3) Industrial project identification and feasibility 
studies. Comparative analysis financial/economical

4) Liaison witti state organizations and financial 
institutions to facilitate industrial information 
and expertise for potential investors.

Proficiency in 
Working Language 
of Programme:

ENGLISH: Read/easily. Write/easily, Speak/fluently, 
Understand/easily.

2) Name: ANIL, LASANTHA MICHAEL PERERA

Date Of Birth: September 25, 1942 (Age: 40)

Address: N.E.R.D. Centre of Sri Lanka 
Ekala, Jaela

Education: 1978-1979 Techno Economics M. Sc. (Scotland) 
1968-1969 Elect. Engineering Dip. EE (U.K.) 
1961-1964 Physical Science B. Sc. (Colombo)

Present 
. Position:

Principal Reasearch Engineer and Head of l:he Department 
of Techno. Economies. Employer: National Engineering 
Research and Development Center of Sri Lanka

Proficiency in ENGLISH: Read/easily, Write/easily, Speak/easily,
Working Language Understand/easily
Of Programme:

1-2-6



APPENDIX 3

Letter from Mr. M. 0. Abdelmoneim, Senior 
Industrial Development Officer, UNIDO/ICPO 
to Mr. M. Saito of UNIDO IPS TOKYO, dated 
17 May, 1983



VIENNA INTEIINATIONAL CENTHR 
r() IIOX 300. A- MOO VIENNA. Al'N'I'IIIA
Tni.rrrilONE- 20 1)10 TEI.EWIAHIIC ADEIII'SS: UNIIX) VIENNA TEI.EX: 1:15 0 12 MOA/at

UNIDO
U N I T E D  N A T I O N S  I N D U S T R I A L  D E V E L O P M E N T  O R G A N I Z A T I O N

REFERENCE: Vienna, 17 May, 1983

SUBJECT : Programme for the identification and promotion of
Industrial Investment Projects related to one specific 
industry sector (electronics) (US/INT/79/065)

Dear Mr. Saito,

I hope you have received a copy of our letter dated 19 May, 1983 
to the Senior Industrial Development Field Advisors regrrding the 
evaluation of the above programme. In addition to our receiving an 
evaluation from.you, it is also felt that an evaluation should be 
obtained, either directly, or through UUICO or EIAJ or through other 
means, from the participating Japanese manufacturers. It is proposed 
to request these manufacturers to:

(1) Comment on the adequacy of the programme methodology (approach.) 
to investment projects identification.

(2) Assess progress achieved in producing intended outputs of programme 
(projects identified, skills acquired by national participants, etc.)

Were national participants sufficiently qualified 
for task of identifying and generating investment 
projects in their country
Did the Country Papers and ElPQ's cover important 
aspects of the electronic industry in develooine 
countries and did they produce specific proposals 
which could then be completely formulated during 
the Tokyo phase of the programme
Did the Country Papers identify specific obstacles 
which -hamper project implementation in developing 
countries

- Was your company able to assist national participants, 
in what way
Were proposals from Country Papers elaborated further 
with your company, or were net' proposals made by your 
company
What are the prospects of having joint ventures under­
taken with one or more of the.participants or their 
countries.

1 - 3 - 1



(3) Suggest folLow-up actions to programme activities, which 
should be undertaken by one or more of the parties 
involved in order to achieve the objective of increasing 
the number of viable investment projects in the developing 
countries.

(4) Give their views about this new approach by UNIDO to project 
identification and generation, its usefulness and likelihood 
of producing intended results. Ptoposed possible improvements 
of alternative approaches to identification and promotion 
of industrial investment projects.

I look forward to hearing from you in this respect. With my 
best regards

Mr.MitsuoSAITO
Head of the UNIDO Investment Promotion 
Service

Shin-Aoyama Building, East-1009 
1-1-1, Minamiaoyama,Minatoku

Senior Industrial Development Officer 
UNIDO/ICPO

TOKYO
Japan

1-3-2
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Memorandum on the Arrangements for 
Company/Factory Visits



I

IPS, Tokyo 
19 .inly, 19П1

MEMORANDUM ON TUR ARRANGEMENTS 
FOR COMPANY/FACTORY VISITS

1. Programme

(1) The arrangements Cor bilateral discussions between the participants 
and Japanese companies have been male in Full collaboration with 
the Advisory Committee which consists of the representatives of the 
Electronics Industries Association of Japan (EIAJ) and five leading 
companies in Japan including two experts from the consulting company, 
URICO.

(2) The attached programme was prepared individually for each country, 
taking into .account the different contents of the projects among 
countries and, at the same time, the availability of Japanese 
companies to receive the participants.

(3) Please note that the participation of the Japanese companies are
based on voluntary co-operation regardless of actual business con­
sequences with the exception of projects which are of common 
interest for both parties for immediate business negotiations.

2. Suggestions for Bilateral Discussions

(1) To introduce just essential points described in the Country Paper 
focused on:

(a) The current situation of electronic industry e.g. 
domestic production, import, export, etc. and

(b) relevant policy measures being undertaken by the 
government e.g. incentives for foreign investment, 
training scheme, etc.

(2) To introduce:

(a) investment projects concerned in the line of the 
contents described in respective IIPQ (Industrial 
Investment Project Questionnaire).

(b) Project ides with }>rief comments.

(3) To hear views/fiilings of company experts preferably through quae* 
tions and answers concentrating on clarifying'/idehtifying problems 
to be removed/improved for further business discussions rather 
than immediate business conclusions.

(4) To try to establish direct contact channels provided specific projects 
are of common interest for further detailed business negotiations.

1-4-1
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APPENDIX 5-1

Japan's consumer electronics industry and 
its outline, by Mr. K. Ishii, Director 
of Planning, Matsushita Electric Industrial 
Co., Ltd.



JAPAN'S CONSUMER ELECTRONICS INDUSTRY

AND ITS OUTLINE

Kikuo Ishii

• fMatsushita Electric Industrial Co Ltd



1. Present Status of Japan's Electronics Industry

Production of consumer electronics in 1982 was valued at 
over ¥3.5 trillion, which was 4.4% lower than the value of 
the previous year's production, making 1982 the first year 
since 1978 for there to be a contraction of production 
value. This decline was primarily due to stagnation of 
exports, as export demand for audio equipment was weak, and 
overseas inventory of video tape recorders was drawn down. 
Domestic demand, however, grew by 4%, due to increased 
demand for video tape recorders, replacement demand and 
additional purchases of color TVs, and gradual increase in 
tape recorder demand. Of this total value, ¥2.5 trillion 
was exported, making the export ratio 77.1%. This included 
a trillion yen as the value for video tape recorders.
Japan produced 10 million sets and continued to serve as 
the major source of supply for the world. Trade friction 
problems in Europe and especially in France, however, led 
to adoption of restraints on exports to that region.

Regarding technology, while its relevance extends beyond 
the area of consumer electronics, there was further 
development of equipment through advances in LSI and 
super-LSI technology. This promoted an increase in 
interest in what we call "new media."

The announcement of Information Network Systems (INS), by 
the Nippon Telegraph and Telephone Corporation, took place, 
and realization of this promising development appears to be 
4 to 5 years away.

The number of business establishments in the industry, in 
1979, was about 4,700, and they employed nearly 230,000 
workers. The machinery industry accounts for about a third 
of Japan's total industry, and about one third of the 
machinery industry is comprised of the electronics
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industry. Also, about a third of the electronics industry 
is composed of the consumer electronics industry. In 
addition, there were nearly 230,000 persons employed in the 
distribution phase, namely wholesale and retail trade, of 
the industry.

A 21-company total of capital investment expenditures is 
higher than ¥200 billion (estimated actual expenditure in 
1981).

The number of establishments engaged in production 
overseas, as of June 1980, was 328, a majority of these are 
in Southeast Asia, but they are distributed throughout the 
world. This total, however, is an over-estimation as there 
is some duplication in the tabulation because some of the 
establishments make more than one type of product, and the 
total was obtained by adding sub-totals for industrial 
electronics, consumer electronics and electronic parts. 
Total production by these establishments is estimated as 
exceeding ¥50 billion (estimated for 1979).

Moreover, the value of domestic production of the consumer 
electronics industry, in 1980, was US$16.2 billion, which 
is 42.4% of the world total of 38.2 billion.

2. History of Japan's Consumer Electronics Industry

Prior to World War II the nationally-owned Japan 
Broadcasting Corporation (NHK) had established a nationwide 
radio network and diffusion of home-use radio receivers was 
at a high level. Nevertheless, a large-scale market 
capable of supporting an electronics industry had not been 
formed, and trade--both imports and exports— was at a low 
level. In 1952, NHK commenced black-and-white television 
broadcasting, to be followed in the next year by the first 
commercial television station, making a total of two
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stations. Growth and development of Japan's electronics 
industry began after that. The development process in 
generally divided into three phases: 10 years starting in
1955, 9 years starting in 1965, and the years from 1974 
on. During the first period, there was a rapid growth of 
both domestic and export demand for radios, black-and-white 
television sets, tape recorders and stereos, which made it 
possible to increase production during the period from 
¥26.5 billion to ¥398.6 billion (a 15-fold increase), of 
which exports grew from ¥1.5 billion to ¥135.0 billion (a 
90-fold increase) as the export ratio rose to 33.9%, making 
this an important export industry. In terms of technology, 
there was a rapid shift from vacuum tubes to transistors, 
enabling the size of radios and other products to be 
greatly reduced. Mass production techniques were adopted, 
and manufacturers grew in size while making swift 
development in the fields of management and marketing as 
they took on the form of modern business firms. Further, 
improvements were made in the distribution phase and, 
overall, modernization made rapid progress.

After a recession brought on by a weak domestic economy in 
1965 and a peaking of demand, in 1974 production attained 
the level of ¥2.1 trillion of which exports were ¥1.1 
trillion, for an export ratio of 50%. By this time Japan's 
electronics industry had become one of the most outstanding 
national electronic industries of the world. Thereafter, 
however, there was a political and social weakening of 
America's position, and a decline in the value of the 
dollar, leading to a stagnation of trade. Following the 
"Nixon shock" of 1971--abandonment of the gold standard-- 
and the oil shock of 1974, the world economy entered a 
period of low-growth. During these years, maturation of 
management systems and distribution structures proceeded 
further while in the area of technology there was a rapid 
shift from transistors to ICs, and from ICs to LSIs.
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During the recession of 1950 and 1951, as a result of a 
streamlining of corporate management and continued efforts 
at rationalization, improvement of price and non-price 
competitiveness was attained and the industry became one of 
the most outstanding in the world.

After 1971 the industry went through a period of 
low-growth, reflecting the low level of growth of the world 
and Japanese economies, and encountered the effects of tne 
second oil shock, in 1979, after which gradual recovery has 
been attained.

During this period, despite the development of the video 
tape recorder and favorable conditions for supplying the 
world with that product, reduced growth of demand for other 
products hampered growth of the industry, and a high level 
of Japanese exports led to strong criticism of Japan 
overseas. While efforts are being made, in connection with 
change in world demand, to establish a suitable production 
and supply system on a worldwide basis, and attain a 
harmonious development in conjunction with Japan's position 
as a member of international society.

3. The Future of Japan's Consumer Electronics Industry

Japan's consumer electronics industry thus has grown to the 
extent that it has a share in world production exceeding 
40%. At the same time that this imposes an obligation on 
us, it also shows that if that share can be maintained, 
Japan's consumer electronics industry can grow together 
with expansion of the world market. From this viewpoint, 
the report, "Medium Term Outlook for Consumer Electronics, 
issued by the Electronics Industries Association of Japan 
in May, 1983, provides useful indications of what we may 
expect. A summary of some of its main points is given 
below.
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The study includes an estimation of world demand for 
consumer electronics in 1990, and a survey of key points 
related to the sound development of the Japanese industry. 
These points are:

(1) Growth of demand for existing products (market scale 
in 1980, ¥15.8 trillion) will average only somewhat 
less than 3% per annum through 1990, to about ¥20.7 
trillion.

(2) The scale of demand of promising new products (VTRs, 
video cameras, videodiscs, CD players) in 1980 was 
¥0.7 trillion, but can grow at an average annual rate 
of 13% to ¥4.3 trillion in 1990. Combined with the 
existing products, this means an annual growth of 4%.

(3) In addition from the viewpoint of market needs and 
technological seeds, the following products are 
expected to appear (market scale in 1990 given in 
parentheses).

(a) Home-use information terminals (over ¥1.4 
trillion)

(b) Entertainment systems (over ¥6.3 trillion)

(c) In-house communication systems (nearly ¥1.7 
trillion)

(d) Home office-study systems (¥3.2 trillion)

(e) Hifi and audio equipment (over ¥2.2 trillion)

(f) Pocketable devices (over ¥1.2 trillion)
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These market scale figures are combined estimates for 
America, Canada, West Germany, England, France and 
Japan, and include some double counting. World demand 
(potential) for these products, excluding double 
counting, would exceed ¥19.8 trillion. On the 
assumption that his demand is realized, during the 10 
years from 1980 to 1990 it is possible to expect 
market expansion at the average annual rate of 10%.

(4) Following recovery from the second oil shock, it is 
believed that the world can attain economic growth 
exceeding that of the 1970's. Japan's consumer 
electronics industry, which had a share of 42% of 
world production in 1980, possesses strong price and 
non-price competitiveness, and the world's best 
production technology at lea3t for LSIs, displays, 
optoelectronics, robots, and other products.

(5) From the nature of the new products, which will 
account for half of the market in 1990, it is possible 
that unless suitable measures are taken, Japan's share 
will decline in those areas where the Japanese 
consumer electronics industry is relatively weak, 
namely software development, and development of 
information- and communications-related system 
equipment.

(6) Therefore, in the field of technological development, 
stronger efforts are desired in the following fields.

(a) Products and systems concepts for new media.

(b) Software and some applications software (graphics 
and pattern recognition) for microcomputer 
systems.
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(c) Materials; design software for materials 
development.

(7) With the basic approach of seeking to maintain the
system of free trade, and avert trade friction, points 
of caution are noted regarding the improvement of the 
environment of demand (media environment, electric 
power supply environment), improvement of the supply 
environment (free movement of capital, technology and 
goods), improvement of managerial infrastructure 
(technological and product development; production; 
international management); with the underlying 
intention of averting trade friction, recommendations 
are made on measures oriented toward the developed 
nations, the developing nations, and Japan itself. 
Desire is expressed for a systematic implementation of 
policy by the government regarding politics, 
diplomacy, economic cooperation, and domestic industry

The path to greater development of the Japanese consumer 
electronics industry thus lies in the continuation of the 
development and supply of products matching the new needs 
of this Information Age (at home, in industry, and in 
society), and improvement of the hardware, software and 
systems technology needed for them.
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P resent status of J a p a n ' s  c o nsumer e l e c t r o n i c s  industry

Production of consumer electronics products during 1982 exceeded 
3.5 trillion Japanese Yen. This represented only 95.6% of the 
previous year's figures, and the first time since 1978 that 
overall production growth ratio had she vn a decrease. We can 
attribute this drop mainly to the poor performance of electronics 
exports, which had until that time recorded a steady growth. In 
particular, the reasons for the halt in the growth exports were 
the lowered demand for audio products, and also the decrease in 
shipments of VTRs due to the need to adjust overstocked 
inventories abroad.

Audio sales, particularly in the industrialized nations of Europe 
and North America, were affected by such factors as the 
recession, rampant inflation, high unemployment, and growing 
pangs in consumer demand. Other factors behind the slump are 
believed to include saturation in the markets for home stereo and 
portable tape recorders; sales competition from VTRs and personal 
computers; and loss of consumer buying power. VTRs gained a very 
high end-user annual growth rate —  about 40 to 50 percent in 
Europe and 20 to 30 percent in the United States —  and Japanese 
manufacturers clamored for a share of these markets. As a result, 
from the end of 1980 through the spring of 1981, inventories in 
the above two regions soared rapidly, bringing in their wake 
problems in covering the interest burden on unsold goods. Fearing 
an uncontrolled price war, EC countries (France in particular)
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enacted import restiictions leading to trade friction with Japan. 
At the same time, the growth in shipments was considerably slowed 
by the manufacturers themselves, as they sought to make 
adjustments in the scale of their inventories.

Another factor which retarded exports of VTRs was the increased 
market share of inexpensive models priced for the mass-market. 
This caused the average share per unit to drop, therefore 
reducing the growth on a value basis to drop nearly 20 points, 
from 138.2 percent in 1981 to 118.8 percent last year.

In Japan domestic sales demand for VTRs has shown relatively 
stable growth; along with replacement and new sales of color TV 
and gradual increases in tape recorders, and depressed sales in 
audio continuing, the industry still showed an overall growth of 
around four percent. Production and export trends of major 
consumer products over the past 10 years are given on a 
separately attached sheet. Summing these up, we can make two 
conclusions ;

1) As you can see, there was spectacular growth in 1976,
1980 and 1981. Other than that however, sales were 
quite depressed.

m t2) In 1976, exports showed a significant increase, and in 
'80 and '81 both export and domestic sales did well. Looking 
at these years by product category, we can see that other 
than the increases in component stereo from around '73 and 
'74, and the growth of VTRs, there is really no other 
sectors showing good growth performance.
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I am by no means an expert in technical matters, so I can't 
really provide you with any sort of detailed explanation; 
furthermore, even if we limit the discussion to consumer 
products, I would still be hard-pressed to provide any sort of 
knowledgable information. However, it is safe to say that through 
advances in LSI and VLSI (microchip) production technology, a 
great many new products are being developed. Of these, the so- 
called "OA" or office-automation equipment, such as personal 
computers, facsimile machines, word processors and others in 
particular have developed rapidly. Using this technology as a 
springboard, the so-called "New Media" shows great promise. As 
the initial stage of the "Information Society" of the future, 
such new technology as the Information Network System (INS) 
announced by Nippon Telephone and Telegraph and others has 
already from this year begun to show a remarkable growth.

Neither the "New Media" nor INS have yet to reach the stage of 
practical operation. However the New Media should be well- 
established within three to five years, and the INS within seven 
to twelve. Now I'd like to give you a simple explanation of 
these two systems based on the information as it stood at the end 
of last year.

The term "New Media" is very likely what we in Japan call 
"Japanese English", and therefore is not necessarily understood 
by native English speakers in America or the U.K.. In essence 
this word pertains to data transmission systems entirely



different from the forms of media that exist today. As can be 
seen in Table lf it can be divided into three categories: 
wireless, cable and package systems.

Stated simply, the existing forms of media are, with the 
exception of the news media, limited from the standpoints of 
immediacy, availability, selectability, responsiveness, 
opportunity for the viewer to participate, and degree of data 
processing capability. This being the case, the study concluded 
that emergence of the "New Media" is inevitable. The 
particularities of the various forms of new media have been 
provided on a separately attached sheet, and if time permits I 
will go into an explanation afterwards. (Table 2 has been 
deleted.)

The basic structure of INS, an abbreviation for Information 
Network System, was announced by Nippon Telephone and Telegraph 
last Autumn. As with the New Media, INS begins with the 
presumption of the need to have access to data in all segments of 
daily life —  social, individual, family and business. Already in 
a position of total responsibility for owning, controlling and 
developing the communications network in Japan, NTT proceeded to 
develop its plans to maintain and expand this network to meet the 
needs of this future explosion of data access.

At present there are six different types of communications 
circuits in Japan: telephone; subscriber; data transmission; 
cable; facsimilie; and graphics. Each of these belongs to an 
independent network, and each employs some combination of digital



and analog transmission system. These will be entirely converted 
to digital networks, with the target date having been set at 
sometime between the years 1995 to 2000. By use of optical cables 
they will also be able to be linked to computers, and it is 
conceived that the present data transmission capacity of 10,000 
signals will be completely merged into a powerful communications 
network.

I could go on almost forever on this subject, but I would like to 
hold it to just a very simple introduction. On the other hand, I 
must also point out that over the past year the New Media and INS 
have not only made a strong impact on the consumer electronics 
industry, but in the printed news media, broadcasting, 
distribution, banking and other fields as well.

The number of business offices, factories and sales orfices in 
the consumer electronics industry is not the actual number by 
which the industry is to be counted. The industry is ordinarily 
composed of offices having a mixed function. I'm afraid these 
figures are already a little bit dated, but in 1979 these offices 
numbered approximately 47 trillion employing slightly less than
230,000 people. The overall production value of Japanese industry 
in 1982 was approximately 140 trillion Yen; of this, the 
machinery industry accounted for one-third, or 4 7 trillion. The 
electronics industry made up less than one-third of machinery, or 
about 15.4 trillion Yen. Going further, electronics products for 
consumer use made up about one-third of all electronics
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Table 1. Organization of Information Transmission Media

Category
Transmission Distribution Existing Media 

Method Form
New Media New Media Function

Radio waves

Package type

One-way (line TV broadcasting 1) Satellite broadcasts
(l:n type)

Radio broadcasting 2) Teletext
Two-way 
(1:1 type) Radio communications 3) HDTV

4) STV

Two-way CATV 5) CATV
(1;n type)

Cable radio

Two-way 6) Two-way TV

11:1 i
Type

Two-way Data transmission 7) Teletext
Telephone over telephone
circuit type lines 8) Data base
(1:1 type)

Telephone 9) Facsimile

10) VRS

11) TV telephone

12) Computer (terminal)

Stand-alone Recorded tapes 13) Videodisc
type

Records
14) VTR

Two-ways (Personal computer)
(1 :n type) 15) (Personal computer)
(1:1 type) Mail

Multi-channel (Information 
search)

High resolution 

Pay TV

Multi-channel 

Pay TV

Multi-channel

Information on demand

Interactional Telemetrie^ 
control

(Digitalization)

Information processing 
service

Information search 

Electronic mail 

Telemetrie control 

Interactional

(Information search)

Source: "Technological Assessment of change Information Systems for Home Use," March 1982.



machinery, or about 3.5 trillion out of 11 trillion yen. 
Therefore we see that this industry which produces less than 2.5 
percent of Japan's industrial output is nonetheless regarded as 
one of Japan's "leading industries" and is therefore under 
scrutiny from within and without, eagerly watched for signs of 
its expected high growth.

In addition, the number or workers employed in domestic 
distribution (wholesale and retail) are as I have said less than 
23U,300, and while official figures are not available it is 
supposed that approximately the name number of workers are 
employed overseas. I believe that this increasing number of 
personnel will be active in promoting the supply and sales of 
consumer electronics goods manufacturered in Japan. For a 
comprehensive look at the export statistics by country, breakdown 
of items, position of the electronics industry relative to other 
industries, external organization, ownership rate of principal 
products and related trends, outlays for R&D, number of workers 
employeea in research, trends in investments in equipment and 
others, I advise you to refer to the 1982 edition of ELECTRONICS 
INDUSTRIES IN JAPAN.

Overseas production, which is centered primarily in Southeast 
Asia, is being carried out worldwide. In June 1980 there were 328 
facilities in operation. Production figures on some types of 
items overlap, but total output was estimated at approximately 
five hundred billion yen (500,000,000,000) in 1979.



Based on the results on a survey on the trends of overseas 
production by Japanese consumer electronics industries between 
1979 to 1981, a report entitled "A Report on the Trend toward 
Internationalization of Electronics Industries and its Impact" 
was made public in the Spring of 1981. I would like to make 
reference only to its conclusion, which stated that in the future 
no rapid shift to production overseas can be envisioned; this 
does not rule out some new small-scale projects, but for the most 
part the gradual pace will continue. At this time no major 
changes are foreseen.

A H i s t o r y  of J a p a n ' s  Co n s u m e r  E l e c t r o n i c s  Industry

Prior to World War II, NHK had set up a nationwide 2-channel 
radio broadcast network. Radio had become widely popularized 
among households, but was not of large enough scale to contribute 
to the development of an extensive electronics industry, and 
played an insignificant role in both imports and exports. By 
1940, there were 38 broadcast stations throughout the country, 
with 5,668,000 subscribers. At the time NHK commenced TV 
broadcasting in 1952 radio had increased to 137 NHK and 21 
commercial stations, with 10,539,000 subscribers to the former. 
Thus this period might be made analogous to the stirring of a 
fetus in its mother's womb prior to birth. Commercial TV 
broadcasts began in 1953, and within two years there were two 
commercial stations and six operated by NHK. However, the total 
number of TV subscribers numbered only 165,000, and for the great



majority of Japanese TV was something that had to be seen not at 
home, but in plazas beside train stations or department store 
show windows. Programming offered little more thar> news, baseball 
and professional wrestling.

Nevertheless, by 1955 production levels in Japan's mining 
industry had finally returned to their prewar levels, just one 
indicator of many that showed that the difficult postwar recovery 
years were over. As the title of a much-heralded White Paper 
released that year by the government stated, "It is no longer the 
'Postwar Period'".

To facilitate my explanation of the development process of the 
consumer electronics industry, I would like to divide the years 
from 1955 to the present into three chronological segments: the 
decade from 1955 to 1964; the nine years from 1965 to 1974; and 
from 1974 to the present. The first period, from 1955 to 1964 was 
one of initial expansion. The second period, after suffering 
serious setbacks, saw further expansion in the industry. The 
third period, which commenced from the so-called "Oil Shock", saw 
the end of two-digit annual growth. The first period was 
characterized as one of expanded exports; the second, the 
establishment of overseas sales networks; and the third the 
emergence aS*a Sgiant" industry with over 40 percent of total 
world production, leading in turn to today's problems of trade 
friction. In sum, the history of Japan's consumer electronic 
industry is one of parallel growth both in Japan and overseas.
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Did the growth actually begin in 1955? At that time production of 
radio and black and white TV sets were 12.3 billion and 10.2 
billion yen respectively, for an annual total of 22.5 billion yen. 
Add storage batteries, record players, tape recorders and others 
to this and tne total increases to 25.2 billion (of which 500 
million was in exports) —  only three days output at today's 
levels. However a new development —  the transistor radio —  was 
to change everything. Highly regarded for its light weight, 
compact size and rugged construction —  important from the 
standpoints of good performance and modern design —  the transis­
tor radio spurred exports leading to rapid growth.

TV meanwhile resulted in what was called the "Jimmu Boom". I have 
to go a long way back in history to explain this term. Jimmu you 
see was the semi-legendary first emperor of Japan. So people were 
now saying that business had never been better since this emperor 
of ancient times ascended the throne. Now according to another 
story that goes back even before Emperor Jimmu to the time when 
Japan was first created, the goddess Amaterasu Omikami was angry 
about something and hid in a cave. The huge rock used to close 
off the entrance of the cave was known as the "stone door" —  
which gave birth to the name "Stone Door Boom" for the period of 
expanded economic growth. This all must seem very complicated, I 
know.

Anyway, in 1959 Crown Prince Akihito was married Princess 
Michiko, and this famous event resulted in domestic demand for TV 
playing a "Doubles Game", meaning that the demand each year was

10



V__-»

y

twice the previous one. Lookiug back at the transistor radio 
once again, consumers in the U.S. —  the meir. oxport market for 
this item —  came to regard it so highly that the label "Made in 
Japan" lost its previous amibivalent image to become regarded as 
"Good, inexpensive products". The popularity of the transistor 
radio in overseas markets led to a rush for these by the younger 
generation in Japan, and before long young people could be seen 
walking almost everywhere with radios against their ears.

This slide shows production and exports of various items in 1960.

At this time, exports of black & white TV was only 45,000 units, 
with a value of less than one billion yen. Export value of color 
and black & white TV combined were not to overtake that of radios 
until 1968. However to confirm the old Japanese saying, where
there are peaks there must be valleys ... in 1962 and '63, the
rate of growth slipped badly, and compounded by the domestic 
recession in 1965 consumer electronics suffered a major 
recession. This appears to be one fatal characteristic of durable 
consumer goods; that is, as long as products with the same 
functions continue to be sold, when the market becomes saturated, 
demand drops and growth comes to a halt, creating these cycles of 
expansion and contraction. In 1964 for example it was expected 
that the Tokyo Olympics held that year would serve as a fuse to 
ignite the increase in demand for color TVs. However, the 
production base halted at 570,000 thousand units and 8.2 billion 
Yen. Black & white TVs meanwhile momentarily regained their 
populari ty.

11



Production and Exports in 1960

(1,000 sets; ¥ million)

Production

B&W TV sets 3,578 sets
¥142,600

Radios 12,851 sets
¥69,900

Tape recorders 467 sets
¥9,300

Radio-recorder 493 sets
combinations ¥9,200

Exports

Radios 12,207
¥49,900

sets

Tape recorders 266
¥3,400

sets

Radio-recorder 178 sets
combinations ¥2,100

B&W TV sets 45
¥1,000

sets



We supposed the reason for this is that black & white units 
became affordable to people in the lower income bracket at that 
time, and the purchases represented a last spurt before the 1965 
recession.

Nevertheless, the scale of consumer electronics production during 
the first period increased 15.5 times, from 25.2 billion yen to 
389.5 billion yen. Exports meanwhile rose from 500 million yen to 
125.9 billion yen, a 252-fold increase! Such was the rise in 
exports that its overall share of by 1964 has risen to 32.3 
percent, making it a major export industry. Numerous firms began 
to receive awards from the government for being "Enterprises 
contributing to exports".

From the technical standpoint, this period saw the revolutionary 
leap from the vacuum tube to the transistor, making possible 
miniaturization, high-volume production, improved product 
reliability and advancements in mass-production technology. The 
transisitor itself underwent further development from low- 
capacity germanium material to high-capacity silicon.

There was also rapid change in such sectors as management and 
marketing. Factories changed from wood-frame urban buildings to 
modern concrete and steel structures; sales offices showed 
similar improvements. In personnel, accounting and other 
organization areas feudalistic practices gave way to more modern 
business methods.

- 13 -
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Distribution channels also underwent great change. Radio repair 
shops, the first type of electric retailer, came to be replaced 
by large stores selling radio, TV, refrigerators, washing 
machines, lighting fixtures and other items which contributed to 
raised the level of social culture and modern family life. These 
stores brought with them methodical planning and rationalization. 
Subsequent to these changes was the applying of knowhow to such 
important factors in the infrastructure of distribution as 
delivery, storage, technology and sales.

During this period the saturation rate for TV, refrigerators and 
washing machines in Japan rose to 92, 47 and 65 percent 
respectively —  a ratio which had taken about 30 years for the 
U.S. —  in only a fraction of the time. And although the 
differences between a large country on the the one hand and a 
small one on the other may seem obvious, there is no other word 
to define this tempo of increase other than "explosive".

The second growth period began with domestic demand for color 
TVs. By this time, the production base was 5,085,000 black & 
white TV units (164.5 billion yen); 27,017,000 radios (97.5 
billion yen); 5,969,000 tape recorders (61.5 billion yen); and
520,000 color TVs (56.2 billion yen). From its position in fourth 
place in 1966, color TVs had, within three years, become the 
number one consumer electronics product in terms of value. By 
1969 the number of color TV units reached 4,834,000, with a value 
of 503.7 billion yen. Next was 18,353,000 tape recorders valued

14



at 206 billion yen; then black & white TVs at 7,284,000 units and 
192.4 billion yen. Last was radios at 36,298,000 units and 168.3 
billion yen.

For exports, the order of 1) radios, 2) black & white TVs, 3) 
tape recorders and 4) color TVs did not show any fundamental 
change, but as you can see in the next table there was some 
movement in the top three items in terms of percentages.

Just prior to the 1974 "oil shock", exports of tape recorders 
showed a dramatic rise, with color TVs and radios also making 
strong gains. Black & white TV sets fell to 4th place. Radios had 
shifted from inexpensive models which fell under increasing 
competition from Taiwan, Hong Kong and S. Korea to high quality 
types. Concurrent to this overseas production began. Black & 
white TVs showed a similar pattern.

Also in 1979, the ratio of exports to total production, which had 
fallen from 44.9 percent in 1966 to 39.2 in 1969, leaped back to 
over half —  51.9 percent, making the consumer electronics 
industry both in name and fact an export-oriented industry and 
advancing the pace of internationalization.

Overseas production also picked up at this time, and rather than 
aiming at relatively inexpensive costs such reasons for producing 
outside Japan were to circumvent import restrictions high tarrifs 
and others in problem areas. Use of overseas factories as 
production points to ship to third countries was another 
phenomenon showing the changes in these operations.

15



Exports

(1,000 sets; ¥ million)
1966 1969 1974

Radios
Sets 29,855 25,329 17,230
Value ¥87,800 ¥129,000 ¥153,300

B&W TVs
Sets 2,095 4,291 3,638
Value ¥52,700 ¥126,800 ¥721,000

Tape recorders
Sets 5,376 12,491 36,474
Value ¥43,500 ¥112,400 ¥413,600

Color TVs
Sets 252 1,003 2,289
Value ¥16,500 ¥58,000 ¥167,800
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In the domestic market, the preference for color TVs over black & 
white continued, moving from 13.9 and 10 percent at the launching 
period in 1969 to 26 .3% in 1970; 42.3% in 1971; 61.1% by 1972 
and 85.9% by 1979.

On the technical side, the development of solid state and all 
transistorized TV models made it possible to rationalize chassis 
design and lower costs, with the resulting success making many 
think of the words "Japan" and "television" as being synonymous, 
or at least interchangable.

However, this internationalization and firming up of both cost 
and non-cost types of competitiveness drew strong reactions from 
TV manufacturers in Europe and the U.S., including dumping and 
other suits leading to serious trade friction problems. This then 
was the beginning of the drop in demand, and the start of a 
difficult era for the Japanese consumer electronics industry.

On the domestic market, the manufacturer-affiliated retailer 
which had been the traditional keystone of distribution came to 
receive far less influence from manufacturers. This resulted in 
the emergence of independent, large-volume low profit retailers 
which followed -the new, so-called mass sales route.

At the start of the third period, it was obvious to all that the 
worldwide recession brought on by the 1974 oil shock was creating 
major changes. Among was a move to the unstable currency which 
resulted in the so-called "Nixon Shock" in 1971. The Nixon Shock
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growth rate was the result. Looking only at export figures, VTRs 
began to take off in 1976, with 139,000 units (31 billion yen); 
by 1983 exports were up to 3,444,000 million (443.6 billion). In 1982
10,652,000 units (1,079.4 billion yen) were exported at a 
value exceeding one trillion yen - remarkable for a single 
product category. This incidentally, accounted for more 
than one-third of the entire 3.5 trillion yen value of all 
consumer electronics production, far above the second and 
third place products, tape recorders (840 billion yen) and 
color TV (683 billion yen respectively.

Therefore it can be said that the role in growth played by black 
& white TV, color TV, tape recorders and so on in the 1960s and 
1970s is now being played by VTRs. At the same time, it is plain 
that for both business and industry, the development and 
popularization of new product lines is extremely vital to 
survival.

Well, I think I have already gone on too long on the subject of 
the development of Japan's consumer electronics industry. History 
it is said has a tendency to repeat itself, but that does not 
necessarily mean that it repeats itself under the same 
conditions. However, to those of you here today who are 
yourselves part of newly-developing industries, I believe Japan's 
experiences„can serve as a useful comparison and guide.

In general, what lessons can we draw from what I have just said 
about the development and growth of electronics in Japan? From an 
international standpoint, I think there have been three favorable 
conditions for our good performance, which are:

- 18 -
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w a s  of cou r s e  the d e v a l u a t i o n  of the dollar and United States' 

refusal to e x c h a n g e  its c u r r e n c y  for gold, w h i c h  w a s  b rought on 

by A m e r i c a ' s  d i s s a t i s f a c t i o n  over its fo r e i g n  trade deficit.

After having been able to depend on fixed currency exchange rates 
for nearly 30 years since the end of the war, exporters found 
themselves completely unprepared for the confusion. Thus the 
export industries which had shown tremendous growth of 20 to 40 
percent in the years from 1966 to 1970 now found themselves with 
practically no growth at all. In *1973 for example, export 
performance was only 103 percent of the previous year.

The first Oil Shock brought with it price inflation, stagnant 
consumer demand and instability of exports. However, it did force 
Japan's manufacturers to attempt to overcome the effects of the 
Oil Shock through rationalization. TV receivers adopted more 
integrated circuitry, and management, while not laying off 
workers, made every attempt at cost reduction in the designs of 
new facilities. In Europe and the U.S., manufacturers took the 
easy route of merely laying off workers, which did little more 
than reduce production. Thus in international markets Japan-made 
products came to hold an overwhelming competitive advantage. In 
1976 this advantage was able to account for a large increase in 
exports, but almost immediately trade friction resulted, and by 
1980 and '81» the_ additional growth resulted in such constraints 
as import restrictions. When instigated against such items as 
VTRs, an area in which Japan has a virtual monopoly, a negative
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1. The industrialized nations have been at peace for more than
three decades, enabling improvement in their economies and livelihoods.
2. After the war, realization of the need for human development 
through peaceful cooperation led to the establishment of such 
international economic organizations as GATT, the IMF, United 
Nations, etc. There has been criticism that these might have 
originally acted to the benefit of the United States, but they 
nevertheless have had far-reaching effects.
3. Through the efforts of the above, consumption and purchasing 
has increased all over the world, and development of commerce and 
trade has been smooth.

The above are the international environmental conditions which 
have worked to Japan's advantage.

On the domestic front, there were another set of factors at work:

4. In Japan, the dissolution of the zaibatsu (the prewar 
military-industrial complex), agricultural reforms, organization 
of labor unions and other factors promoted by the U.S. military 
occupation led to democratization, reduced the differences in 
living standards between city and country, and aided the 
emergence of independent business enterprises.
5. There was an ideal enviroment for radio and television media, 
as well as electrification.
6. The above effects were aided by realization of high economic 
growth and policies designed to raise worker income.
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7. There was only a minimal burden of military armanents, and in 
the other direction, more investment directed toward human and 
economic resources aimed at developing industry and raising 
levels of technology.
8. There were very effective government policies toward 
developing industry
9. Japan had a diligent populace with high literacy rate and high 
level of education.
10. By having the United States as a standard by which to adopt 
technology or develop products, Japan had a goal, which was to 
catch up with and then overtake the leader. With virtually the 
entire population supporting this goal, raising technical levels 
was comparatively easy.
11. There was parallel high growth and development of peripheral 
parts industries.

Of course, without the existence of a democratic political 
structure, it never would have been possible to create the proper 
environment for participatory efforts from the entire population. 
Also because of this:

12. Even with simple, repeated tasks, dirty or dangerous 
operations there were always efforts to imporve the working 
environment. Workers performed their manufacturing jobs 
enthusiastically and with a high degree of effort.
13. At the initial stage of development, salesmen made efforts to 
introduce their products throughout Japan; in the second and 
third periods, they made their sales trips all over the world.

21



14. Since the basic fund of technology was limited, Japan's 
manufacturers stressed application and development, as well as 
production technology. By so doing, Japan's engineers and 
technicians achieved a level of technical ability which is now 
praised throughout the world.
15. Managers and corporate leaders made strong efforts to 
organize and regiment their plants to achieve high levels of 
production efficiency.
16. All of the above received the efforts of personnel, 
accounting, administration, planning and other staff.

Therefore you can see that whatever success the consumer 
electronics industry has achieved, it has been accomplished by 
the efforts of many individuals who responded correctly to 
external factors.

Some of the conditions I have just given may be lost in the 
future, or it may be that Japan's consumer electronics industry 
will move from its present position to play some other, newer 
role. At the same time, some of the above conditions are in a 
state of constant change. However, whatever responses are needed, 
I am very optimistic that there will be a favorable environment 
in the future.

Now we come to the final part of my presentation, which will be a 
brief summary of expected future developments.
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A look at what's coming in image-data media transmission

Coming to home users in the future

(By Junko Kobayashi)

Image-data transmission of new media 

Data transmission media

To help explain the new media, we should first examine the 
pattern of how the existing media system became established.

Data transmission media can be divided into three categories 
according to its system of networks, its methods of delivery and 
its type of user. The first category consists of wireless 
communications systems, cable communications systems and package 
systems. (Package refers to combinations using recorded tape, 
records, printed materials and so on.

Methods of delivery must also be divided into their own separate __
categories by the direction of transmission: one-way (which means 
a fixed arrangement by which the source transmits and the user 
receivers the data); two-way (both sides may communicate); or 
stand-alone (the data is available independently to the user).
The source and user may be further defined by specified and 
unspecified.
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One example of an unspecified media user would be of the mass 
media; media in which the transmitter aims at a specific user is 
also referred to as "personal media". There are a number of 
types of this system, just as you have become well-acquainted 
with the existing types of media, these new forms will become 
more easily understandable later on.

The types of new media may be classified in the area of data 
transmission media.

The new technology which supports image-data transmission

Before introducing the new media per se, I would like to touch 
for a moment on the rapid progress in electronics, data 
processing and data communications technology which have made it 
all possible. In electronics, the progress in very large scale 
integration has greatly contributed to raised computer 
performance and widened applications. Data communications has 
used these advancements in electronics to develop digital 
communications —  a system which converts signals to numbers for 
transmission, after which the receiver reconverts the numbers 
back to understandable form. By using digital communications, it 
has become easier to apply the processing of data to computers 
and perform high-speed communications between separate units, 
even simultaneously with many differnt types of data. Optical 
fiber cables and communications satellite technology also play 
important roles in realizing long-distance transmission.
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New image-data transmission media

The new forms of advanced technology can be expected to become 
developed for popular, mass-user applications. Some examples will 
be:

1) Satellite broadcasts —  television signals from the earth will 
be amplified by satellite and returned to viewers using parabola 
antennas. This will make possible multi-channel viewing.
2) Teletext —  employing gaps in current TV broadcast 
frequencies, this will transmit character or pattern data which 
will be viewed cn the receiver's home TV screen. Also known as 
character transmission. At present the U.K., France and other 
European countries are actively developing this format. The U.K. 
commenced test broadcasts in 1975, and France is also carrying 
out government-financed tests.
3) High-definition TV —  TV broadcasts with better, more detailed 
TV picture and high-quality sound. Japan's NHK Research Center is 
now studying. It involves increasing the present 525-line TV 
pattern currently in use in Japan and the U.S. to 1,125 lines —  
more than double.
4) Pay TV —  wireless TV broadcasts that the viewer must pay to 
see.
5) Cable TV —  this will be initiated to overcome the problems of 
signal interference in big cities or mountain areas.
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6) Interactive cable TV —  users will not only be able to 
receive, but will also have the means to transmit their own 
images or sound. This will enable program "attendance" or 
response to TV questionnaires, as well as perform various 
services. Such a system, called HI-OVIS, is already in 
experimental use in Ikoma City, Nara Prefecture.
7) Videotext —  upon reqests from the user, this system uses the 
telephone circuits to supply character information or images from 
data bank files to the home TV screen. In Japan, this is called 
the CAPTAIN system and is already in operation. It will also have 
message transmission capability, and many other uses are 
foreseen.
8) Data base —  this is a system by which various types of 
information are assembled and stored, then made available to 
users upon request.
9) Facsimile —  communications machines which can transmit the 
reproduced image of characters, graphs, and pictures, such as 
documents, photographs, newspapers, etc., to a distant receiving 
unit.
10) VRS (VIDEO RESPONSE SYSTEM) -- this uses the telephone lines 
to supply moving or still patterns on the TV screen as per the 
users' request. NTT began research on this system in 1977.
11) TV telephone —  combining image with voice. As broadband 
transmission is necessary, this is not possible with the present 
telephone system.
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12) Computers —  after the specific data is obtained and 
processed, the results are supplied to the user or automatically 
routed to another computer which controls the process.
13) Videodisc —  shaped like a conventional record, this uses 
electronic or optical pickup to reproduce stored images, music, 
etc. on a TV screen.
13) VTR (Video tape recorder) —  these magnetically record TV 
images and sound on tape for playback on TV screen.
15) Personal computer —  computers for individual use. They 
contain computer logic circuitry, memory, etc. Thanks to large- 
scale integration they have become very compact and very 
affordable. A wide range of software programs for office work, 
accounting, graphics, statistics and sales management has been 
developed, and many other applications exist, such as for 
analyzing research, storing namelists, planning household 
budgets, counting calories, games, etc.

(An illustration of the chronology of appearance of the various 
forms of new media follows.)
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1. Introduction

The total production of Japan's electronic industries 
amounted to 44 (fourty four) billion dollars last year.
This figure demonstrates that in the last ten years, the 
Japanese electronics industry has increased 2.9 times in 
scale, and that it has achieved an average growth rate of 
11.2 percent per year. The Japanese economy has shown an 
unparalleled growth in the last two decades; and the 
mainstay of this rapid growth has been our electronic 
industries. (See Table 11 — 2 — 1)

2. Formation of the National Consensus on Need to Develop 
Electronic Industries

In 1957, the Japanese government passed the "Provisional 
Law to Promote the Electronic Industries". The aim of this 
law was to help develop our electronic industries as the 
core industry of our national economy. I must say this 
Provisional Law was a necessity when we consider the social 
and economic conditions of Japan. As you know, the 
electronic industries are labour-intensive and technology 
innovative and here the maximum output can be expected from 
minimum input. Furthermore, then, the time was ripe for 
rapid expansion of the electronic industries: there were 
strong signs of recovery of world economy and increase in 
national income; and the technology-intensive character of 
the industry was expected to bring forth steadily 
increasing demand for their products.
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When the "Provisional Law" was established, the annual 
production of Japanese electronic industries was less than 
400 million dollars: their technological level and 
production scale were at least 20 years behind those of 
America. Based on this "Provisional Law", representatives 
from both the government and private sectors formed special 
committees. These committees dealt with three sectors of 
the electronic industries; namely, consumer electronics, 
electronics for industrial use, and parts and components. 
Each of these three sectors were then classified into the 
following three categories:

(1) Items for which production technology had to be 
developed rapidly, through research and development 
efforts.

(2) Items for which production was to be started or 
increased on commercial basis.

(3) Items whose quality and performance were to be 
improved and production costs were to be reduced.

Concerning each item under these three categories, the 
committees specified the concrete details regarding R&D, 
the total amount of necessary funds, as well as the target 
year for the realization of these objectives. These 
detailed programmes covered both long-term and short-term 
commitments. Of course, since the electronic industries 
are of very dynamic nature, necessary modifications were 
made, from time to time, in the programmes in accordance 
with the changing circumstances. These programmes were 
nothing but a kind of guideline or a blueprint, suggesting 
the future course to be followed by our industries. To 
those companies whose projects met this guideline, the 
Japanese government gave preferential treatment both in
taxation and financing.
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However, here I would like to make it quite clear that the 
most important objective of this "Provisional Law" was to 
form a solid national consensus which acknowledged the 
electronic industries as the industry best suited to be the 
core industry of Japan. Thus, it became possible through 
this law to induce the private sector to focus various 
national resources on this industry with top priority. I 
would like to emphasize here that the formation of such a 
national consensus is absolutely necessary for the 
development of electronic industries in any country. I 
would also like to add that competitive electronic 
industries will hardly develop in such countries where (for 
example) to textile or shoe industries carry as much weight 
as the electronic industries do.

Contrary to the common belief in European countries and 
America, as far as consumer electronics were concerned, the 
electronic industries of Japan did not receive much direct 
assistance from the government. The dominant opinion in 
those days was that as long as such national consensus had 
been established it would be possible for consumer 
electronics to improve technology and to expand production 
solely through open competition among manufacturers, 
without much assistance from the government.

Indeed, such national consensus facilitated the expansion 
and strengthening of the faculties of electronics in 
Japanese universities and colleges. As a result, many 
excellent engineers graduated and joined our enterprises. 
Also, financial institutions became more willing to finance 
and invest in the electronic industries, in expectation of 
their growth in long-term perspective. Thus, it is natural 
that the formation of such a national consensus and its 
effects contributed immeasurably to the future rapid growth 
of the Japanese electronic industries, which were then 
still at their infant stages.
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3. Strategy of Japanese Electronic Industries: Intensification
of Consumer Electronics

(1) One of the most distinct characteristics of Japanese 
electronic industries is that they have consumer 
electronics as their core. Even today, consumer 
electronics account for a higher percentage in our 
electronic industries than in any other industrially 
advanced nations. I would like to explain why Japan 
decided on a strategy which placed greater importance 
on consumer electronics when our electronic industries 
had just begun to develop. There are both passive and 
positive reasons.

To begin wich the passive reasons, one must consider' 
the different features in consumer and industrial 
electronics. First, consumer electronics require a 
relatively small amount of initial investment compared 
with electronics for industrial use. Second, consumer 
electronics are more labour intensive. Third, their 
basic technologies have already been weel establish­
ed. In addition, another passive reason is that in 
both American and European countries more importance 
had been placed or. electronics for industrial use.

As for the positive reasons; consumer electronic 
industries is a mass-production, assembling industry 
at which Japanese people are relatively skillful and 
therefore, by taking advantage of the synergetic 
effects of less cost and more demand, high-speed 
growth could be expected.

Furthermore, as the well-developed and established 
basic technology of consumer electronics in America 
and Europe were readily available to us, we were sure 
that we would be able to develop highly competitive
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consumer electronics in a comparatively short period 
of time by means of commercial applications of those 
basic technologies through active R&D investment, 
daring product innovations and aggressive marketing.

Such expectation on our side proved to be quite 
right. The demand for consumer durables such as 
consumer electronics, is highly elastic with regard to 
both income and price, and so we could take full 
advantage of scale merit of production, developing our 
huge domestic market, at first, as the base market and 
then gradually developing overseas markets. Thus, at 
present our consumer electronic industries have grown 
to be one of the most competitive industries in the 
world.

At present, the scale of Japanese electronic 
industries is second to none but the United States.
Our success is an indication that the strategy we took 
was a very fortunate as well as very insightful 
choice. Not only that, the capital and technological 
resources thus accumulated through our experiences in 
the field of consumer electronics, have now begun to 
benefit and strengthen our electronics for industrial 
use as well. Nowadays industrial electronics surpass 
consumer electronics in their output.

(2) Japanese electronic industries used the basic
technologies transferred from Europe and America, and 
also concentrated the main efforts of R&D on their 
commercial applications, as well as on achievement of 
mass-production technology. From the initial stages 
of R&D, the R&D groups keep close contacts with the 
manufacturing and marketing people. Such contacts are 
always a great help for the R&D groups in their 
efforts to innovate consumer-oriented products.
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(3) Next, I would like to lay stress on the fact that in 
our consumer electronics industry, a typical 
assembling industry, the manufacturers of the sets and 
the manufacturers of parts and components always work 
in close cooperation. The manufacturers of electronic 
parts and components thereby can make highly reliable 
products which are designed for use in specific sets. 
The makers of electronic parts and components are also 
known to be quite punctual in their delivery 
schedules. The makers of electronic parts have thus 
played a vital role in making consumer electronics 
what it is today. Since recently, most colour TV set 
makers in Japan do not perform "acceptance tests” on 
parts purchased from vendors--this is how much the 
makers of sets and parts trust each others.
Competitive consumer electronic industries need 
competent parts and components manufacturers and their 
relationship must be based on mutual trust. Japanese 
parts and components are now famous for their high 
reliability, and their makers are known for their 
punctuality of delivery. These days, electronic parts 
of Japan are not only highly esteemed by domestic set 
makers, but also by foreign makers as well. Last 
year, we exported about 40 per cent of electronic 
parts produced in our country.

4. Quality Control System and Increase of Productivity in
Japanese Electronic Industries

(1) I would like to comment now on the decisive factor 
which led electronic industries to become 
internationally competitive. Japanese electronic 
industries including consumer electronics and ICs, 
have achieved their present quality level through a 
very strict quality control system, unique to Japan. 
Both the management and the labour join forces in *
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order to make this quality control system work. It is 
mistaken to assume that the electronic products 
manufactured in Japan are of high quality simply 
because the products are tested many times during 
their manufacturing process and that only products of 
good quality are put on the market. Thus it is also 
absolutely mistaken to think that the cost per unit 
should consequently rise under such system. Unit cost 
will certainly decrease, if quality is improved 
through correct quality control of producing less 
rejects, because raw materials, labour and energy, 
will all be converted into the value of manufactured 
goods with little waste, and the production facilities 
can be utilised to their full capacity.

The final goal for quality control is to decrease the 
reject rate to zero. Once this goal is achieved, 
testing of products will become unnecessary. One 
would be putting the cart before the horse if he tries 
to improve the quality of products just by increasing 
the number of tests and making the test more severe. 
Presently, many electronic manufacturers of Japan 
employ a method of quality control to decrease the 
reject rate to units of PPM--parts per million, and 
not of one hundred. That is to say that these 
manufacturers are employing the PPM system instead of 
the Acceptable Quality Level or AQL system in quality 
control. Japan's quality control differs from the 
American method of "defect detection". Ours is 
"defect prevention".

If you cannot rely solely on quality control engineers 
to achieve desired quality, then it is necessary to 
create a climate or a system where all the workers 
involved in production process are responsible for 
quality of their own work. Thus, so-called "total
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quality control system" has been adopted by most 
Japanese electronic industries. This system involves 
all workers of all departments in the improvement of 
quality of manufactured goods. I might also add that 
there are more than 100,000 "quality control circles" 
which support this system.

(2) You may doubt whether it is at all possible for the 
management to motivate the entire labour force to 
improve quality. I understand that in European and 
American factories, they give job description manuals 
to the workers. There, these workers may be breaking 
the rules set in the manuals if they become interested 
in improving the manufacturing process, or make 
suggestions concerning improvement of the products' 
quality to the management.

In fact, some time ago a foreign engineer visiting a 
plant in Japan, expressed such doubts and asked a 
female worker why she was involved in matters which 
should only concern the management. She answered in 
the following words: "Day after day I work here. I 
know about my work more than anyone else in this 
factory. I found a weak point in the manufacturing 
method. In thought of a tangible way to overcome this 
weak point, and suggested it to the management. The 
management adopted my idea, and as a result of that 
the reject rate dropped down to one third of what it 
used to be. Is there anything strange in what I did?

Employees of the manufacturing factories are usually 
given manuals in Japanese enterprises. However, the 
manual does not set clear-cut limits to the sphere of 
the employees' duty. If the manual clearly and 
definitely describes the employees' duty, the Japanese 
employees would most probably complain that their 
abilities are too under-estimated as if they were
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school children. It may sound strange to many of you 
here today, but Japanese workers tend to perform their 
jobs much better when the sphere of duty is flexible 
and not clearly defined. When their bosses instruct 
them to do their best according to their own judgement 
and responsibilities, the workers usually perform 
marvellously, because they become highly motivated.
The established concept in Europe and America is that 
each individual should actively contribute to society 
as a whole through their job, in order to form 
democracy. This concept is marvellously put in 
practice in the Japanese manufacturing enterprises.

(3) Along with the "quality control", another major
element necessary to make the electronic industries 
internationally competitive is increase of 
productivity. Higher productivity means more 
competitive prices in the opposite direction to 
becoming of the products. A rise in productivity is 
achieved by maximum automation of the whole production 
and assembling process, thus taking the whole process 
in the opposite direction to becoming labour 
intensive. It is needless to say that automated 
manufacturing will also lead to production of better 
quality. However, please note that it would be 
meaningless to introduce automation before the quality 
control has been successfully implemented and the 
reject rate has been minimised. If you try to improve 
quality chiefly by means of automation, the automation 
machinery will only produce heaps of inferior products 
quite efficiently.



5. The Japanese Workers' Sense of Participation in Management

(1) The "total quality control system," of which I have
just spoken, is practised successfully in Japan. The 
main reason for its success is the manufacturing 
workers' positive cooperation with the management in 
quality control. Now the questions are, "why are 
Japanese workers so cooperative towards quality 
control?" and, "why do they identify themselves with 
the enterprise? I think the answer to these questions 
lies in the seniority payment, and lifelong employment 
systems. These two systems have been practised by 
most enterprises in our country, and electronics 
enterprise is not an exception. I understand they are 
known only to career soldiers and clergymen in the 
western world. I will attempt to explain the reason 
why these two systems, quite unfamiliar to most of 
you, are employed in Japanese enterprises.

You may think that these two systems have been 
existing in Japanese economic society for a long time, 
and we took full advantage of them in order to achieve 
high economic growth. But, contrary to this common 
belief, they are one of the outcomes of the high 
economic growth of 10% per annum attained over the 
last 30 years, and various favourable conditions 
contributed to such a record-making rapid growth. In 
other words, these two systems are not at all deeply 
rooted in the Japanese history. They are not 
something special or unique to our society and 
economy. Therefore, I consider they are universally 
applicable to any country with potential for high 
economic growth. In the 1980's, Japan is faced with 
various problems. A gradual decrease in growth rate 
seems inevitable and there are some indications of a 
possible fade-out of these two systems. However, I
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firmly believe that these systems have become too 
ingrained in our society to easily disappear, even if 
Japan shows a low growth rate in the future.

I would also like to mention something about the 
Japanese workers' attitude towards their jobs.
Japanese workers do not mind at all when asked to 
change to a different post. This kind of attitude is 
somewhat particular to Japanese workers. This 
flexible attitude of Japanese workers is very 
advantageous to the management of the Japanese 
electronic industries which has to operate quite 
flexibly according to changing market conditions. By 
experiencing various jobs, the workers become well 
versed in many different production processes or 
machinery operations. Thus, the workers feel that 
they are participating in the whole operation of the 
factory. Again, flexible shifting of jobs will not 
only prevent the workers from opposing automation, or 
introduction of new production process, but will r1~o 
induce them to welcome it. Furthermore, it become- 
easier to increase output of certain products with 
larger demand while decreasing others with declining 
demand. The level of technical skills of workers in 
Japan are uniform which means that a worker is capable 
of learning different new skills in short training 
time, and to work efficiently in his or her new job.

Adjustment and changes in production lines according 
to market situation is relatively easy to achieve in 
Japan, because the workers accept job-shifting without 
any difficulties. In Japan as well as in America and 
Europe, the management and the labour are basically in 
opposition with each other. However, the management 
endeavours to avoid lay offs as much as possible, and 
the labour unions are apt to accept a relatively small



wage increase because of the sense of their participa­
tion in the management. Thus, the Japanese management 
cannot, and will not, lay off workers easily simply 
because of recession.

6. Characteristics of the Management of Japanese Electronic
Industries

(1) Unlike other advanced nations who have focused their 
economic policy on increase in demand, Japan has 
focused her policy on the growth of supply, for the 
past 30 years. In times of inflation, we place more 
weight on reduction of production cost by the 
increased productivity and expansion of output, rather 
than on reduction of monetary flow or the hike in 
interest rates. Similarly, when we face deflation, we 
do not always decrease production but try to create 
demand by decreasing the production cost through 
rationalisation, or by introducing new innovative 
products, even at the expense of profits for the 
enterprise. Such behaviour on the side of the 
management can be observed most clearly in the 
electronic industries.

Demand for electronic products is not something given 
to us, but what we should endeavour to create by 
ourselves. We can create markets, because we have the 
strong weapons of technological innovation. Unlike 
European and American banking systems and stockholders 
who attach much importance to the short-term growth 
and profit perspective, Japanese financial circles 
strongly support the strategy of our management that 
endeavours to achieve profit and growth on a long-term 
basis. This is why we can invest in production 
facilities and in what seems to be highly risky R&D, 
which preempt future demands.
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(2) Another notable feature in the strategy of the
Japanese electronic industries is that the management 
maintains a close contact with the labour. Thus, the 
management keeps the labour well informed of their 
policies.

In 1974, a Japanese television enterprise purchased 
the TV division of an American electronics company.
The Japanese enterprise then introduced those Japanese 
management strategies which they considered applicable 
to the American factory and then that factory showed 
remarkable results. The Japanese social and economic 
structure is not a prerequisite for the strategies 
employed by Japanese electronic industries. I would 
like to assert my belief that many of the aforemen­
tioned strategies of Japanese electronic industries 
can be applied successfully to electronic industries 
in other countries as well.

7. The Dynamics of Electronic Industries

However, many domestic and foreign factors which favoured 
Japanese electronic industries during the 1960's and 1970's 
are gradually disappearing since we entered the 1980's. It 
is quite obvious that Japan is now moving into mature 
economy and mature society from her growing economy and 
growing society. The biggest problem our electronic 
industries face today is how to adapt themselves to the 
changing society without losing its dynamics vital to the 
industries. In other words, the question is how to grow 
out of "growing society" which was characterised by 
development, expansion and competition, and then shift into 
a "mature society" characterised by interchange, coexist­
ence and harmony. I am afraid the answer to this question 
is not an easy one to find.
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An active investment in R&D, in production facilities and 
in innovation of products, aggressive market development 
and output-oriented management, are the dynamics which 
support the electronic industries. I must emphasise that 
we can never afford losing those dynamics under any 
circumstances. As long as we maintain those dynamics, 
electronic industries will never cease to expand its 
horizons in 1980's when low economic growth is forecast.

8. Some Conclusions

(1) Electronic components are the foundation upon which 
the whole electronic industries should be built in a 
country.

(2) Domestic market should be a base market for electronic 
products.

(3) Which process is more desirable to adopt in the 
initial stage of development of electronic 
industries? Comparatively labour intensive 
manufacturing and assembling processes, or 
comparatively capital intensive and automated ones?

(4) Quality control comes first. Then enhancement of 
productivity.

(5) Competitive electronics can not be produced in an 
environment where one thinks it is up to engineers to 
take care of quality control.

(6) To motivate all workers on the shop floor and make 
them quality-conscious is most important.

(7) It is necessary to pay attention to international 
trends of "Product Life Cycle". (See attached Fig. 
II-2-1)
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(8) We can not expect leap-frog development of electronic 
industries, but must seek step by step development.

(9) We have to bring up and secure as many electronic 
technicians and engineers as possible.
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Table II-2-1 Production (Factory Sales) of Electronics in 
Japan & USA

($ Million)

1957

Japan USA
Consumer 174 1,805
Industrial 79 5,430
Components 122 2,384
Total 375 9,619

1982

Japan USA
Consumer 14,187 11,150 (4,438)
Industrial 15,835 79,650
Components 14,055 24,720
Total 44,077 115,520 (108,808)

Total Electronics

1957 1982
Japan/USA 3.9% 38.1% (40.5%)
USA/Japan 25.7 times 2.6 times (2.5 times)

Consumer Electronics

Japan/USA 9.6% 127.2% (319.6%)
USA/Japan 10.4 times 78.6% (31.2%)

Figures and percentages in parentheses = Factory sales - 
Imports
Sources: MITI and EIA
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Fig. II-2-1 Change of Product Life Cycle

(Consumer electronics total = 100$)
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Table II-2-2 Actual Production and Export of Electronic 
Industires in 1982

• In comparison with the soma period of the previous year 1%). Unit: Vmillion; the figures m parentheses in thousands;(%>.
Production Exports

Item • •

TV and Video 2 .0  0  6 .9  2 6 1 0  6 .6  . 1 . 4 4 8 . 7  2  9 1 1 3 . 5

Color TV 6  8  3 .1  4- 7 9  2 . 4 3  3  3 .6  2  8 9  3 .5

(In quantity) f 1 2 .1  6 6 ) 9  6 .2 C 5 .9  6  9 ) 9  5 .5

Home V T R 1 .2  9  1 .0  0  7 1 1 8 .8 1 .0  7 9 . 4  1 1 1 2  6 5

(In quantity) ( 1 3 .1  2  2  ) 1 3  8 .2 ( 1 0 . 6  5 2 ) 1 4  4 .8

Monochrome TV 3  2 .7  7 2 5 7 .4 3  5 .6  9  0 5 3 .6

{In quantity) C 1.7  3  9 ) 5 2 . 4 ( 1 .9  1 2 ) 4  9 .6

Audio 1 .2  6  0 .5  8  4 7 7 .6 9  7 9 .1  1 0 7 9 .9

Tape recorder 8  4  1 .3  2  7 8  3 . 1 7 0  4 .3  0  3 8  6 .2

(In quantity) ( 5 5 .5  7 6 ) 8  4 . 4 ( 5 3 .3  2  2 ) 9  6 .3

Stereo 4- 1 9 .2  5 7 6  8 .5 2  7 4 .8  0  7 6  7 . 2 '

Phonograph 6 7 .9  8  5 6  8 . 3 4  6 . 1 0  9 6  8 .3

(In quantity) . (  2 .2  7 0 ) 7 1 .6 C  1 .4  6  5 ; 7 8 .5

Component stereo 3  5 1 .2  7 2 6  8 .5 2  2 8 .6  9  8 6  7 .0

Others 2  5 5 .7  7 1 1 4  2 . 4 9 0 .5  7 3 7 8 .1

Consumer electronics 3 ,5  2  3 .2  8  1 9  5 .6 2 .5  1 8 . 4  1 1 9  6 .2

Wired communication 
equipment

8  2  2 .9  0  4 1 1 6 .8 1 9 6 .8  0  5 1 5 7 .4

Radio communication 
equipment

4  7 1.7  6  9 1 0  9 . 4 3  1 2 . 3  5 4 1 1 1 .7

Electronic applica­
tion equipment

2 , 0  9  6 .5  3  6 1 1 8 .7 4  5 9 .1  4  8 1 5 7 .6

Computer 1 .7  3  3 .2  9  5 1 1 8 .0 3  4  4 . 5  2 8 1 7 4 .6
Electric testing & 
measuring equipment 3  9  1 .6  0  4 1 0  9 .0 1 5 1.6  6  6 1 2  0 . 9
Electronic desk­
top calculator 1 4r 9 .6  3  6 9  5 .7 1 3  1 .6  0  7 9  7 .5

Electronics for ind. use 3 .9  3  2 . 4 -9  9 1 1 5 .0 1 .2  5 1 .5  8  0 1 3  0 . 9

Passive/mechanical
components

1 .8  5 5 .1  2  4 1 0  5 .9 1 .0  8 3 .7  4  5 1 0  6 .7

Active components 1 .5  9  2 .2  7 4. 1 0  6 .0 6  6 3 .1  2  6 1 1 3 .9

Electron tubes 3  9  6 .5  6  3 9  1 .1 1 7 5 .1  4  8 8  9 . 4
Semiconductor
devices 3  6 0 . 4  7 4 9  5 .3 7 0 . 0  3  4 9  5 .7

ICs 8  3  5 .2  3  7 1 2  1 .3 2  8  5 .1  1 2 1 4  2 .8

Others 1 3  7 .8  3  2 1 1 7 .0

Others 4  2 .9  2  l 1 2  5 .1

Electronic components 3 . 4  9  0 . 3  1 9 1 0  6 .1 1 .7  5 1 .3  7 1 l  0  9 . 4

Grand Total 1 0 . 9  4  6 . 0  9  9 1 0  5 .3 5 .5  2  1.3  6  2 1 0  6 .7

PrmSuction « Primarily based on and partially revised the Dynamic Statistics on Production bv the Ministry of International 
Trade and Industry.

Export *  Customs-clearance Statistics by the Ministry of Finance.

• TV includes chassis kits. Components are FM  tuners. Hi-Fi amplifiers, record players, and Hi-Fi speaker systems. Others m 
consumer electronics are radios, transceivers, special electric gramophones, speakers, and hearing aids. Electric measuring 
instruments do not include electric meters. Others in electronic components (production) are liquid crystal devices.
Others m active components (export) are microassembiy, piezoelectric crystal device, and parts.
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TECHNOLOGY AND DEVELOPMENT OF
COMPONENTS PRODUCTION AND ASSEMBLY

Shoji Ogasawara 
Managing Director

Alps Electric Co., Ltd



1. Electronic Components

(1) Electronic Components Classification

General
Components

Active
Components

1) Passive Components (Resistors 
Condensers, etc.)

- 2) Audio Components (Speakers, 
Microphones, Magnetic Heads, 
etc.

„ 3) Mechanical Components (TV
Tuners, Connectors, Switches, 
etc. )

a) Electron Tubes
b) Semi-conductor Devices
c) Integrated Circuits 

 ̂ d) Others
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(2) Use

Fig. II-3-1 Composition of Shipments of 
Electronics Components 
(Total Electronics Components 
Shipments = 100))

t

Exports

Other
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Business machines, vending machines
Computers & terminals 
Musical instruments 
Microwave ovens 
Appliances 
Audio
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-Sept.
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Fig. II-3-2 Composition of Shipments of 
Mechanical Components
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(3) Trends

1) Lighter, thinner, shorter, smaller
Miniaturization.

2) Automation of assembly
Of small mechanical Components, and 
not only chip Components.

2. Examination of Typical Mechanical Components

3. Screening of Videotape on Components Production Technology 
(using Alps Electric Co., Ltd. as typical of the industry)

4. R&D, and Production

(1) QC (PPM, AQL)

(2) R&D defined
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(3) Production

1) Need for Total Technological Ability based on 
fundamental technology for electronics Components 
production (die making, press molding, plating and 
other technology)

2) Automatization of production and testing

II-3-5



-I
I

Table 11 — 3 — 1 R&D of Industrial Companies

R&D Expenses in 
the Companies 
(lOu million yen)

Ratio of R&D 
Expenses to 

Sales (%}

I temi ze<i

Das ic 
Research

R&D Expense Shares (%)

Applications Development 
Research Research

R&D Staff 
(No. of Persons)

R&D Expenses per 
Capita of R&D Staff 

(¥10,000)

All industries 31.423 1.54 5.0 19.5 75.5 184,889 1, 700

Manufactur ing 28 .956 1.74 5.0 19.3 75.6 175,088 1, 654

Machinery 2-189 1.90 0.9 11 . 87.5 15, 390 1, 422

Electric Machinery 8,172 3.71 3.9 18.9 77.3 58,873 1, 388

Electric Equipment 2,812 3. 35 4.1 16.4 79.6 20, 043 1, 403

Communications and 
Measuring Equip. 5,360 3.94 3.8 20.2 76.0 38, 830 1 ,380

Transport Equipment 5,105 2.34 3.9 16.6 79.5 17, 682 2 ,887

Motor Vehicles 4.198 2.38 3.6 14.7 81.7 13,541 3 ,100

Precission Machinery i 2.12 3.4 15.5 81.2 7,061 1 ,407



Japan's economic and technical cooperation, 
by Mr. H. Suzujci, Director, Technical 
Cooperation Division, MITI
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1. History and Background

(1) In 1955 Japan began to supply economic cooperation 
through reparations, and technical cooperation through 
participating in the Colombo Plan.

(2) Thereafter the scheme of Japan's economic and 
technical cooperation underwent swift diversification.

(3) During this period, the amount of Japan's Official 
Development Aid (ODA) increased rapidly, parallel to 
the rapid growth of the Japanese economy, and as shown 
in the table below, whereas it was $244 million in 
1965, it increased to $3,170 million in 1981.

Table II-4-1 Japan's Official Development Aid 

_________________________  _ ($ million)
1965 243.7
1970 458.0
1975 1,147.7
1980 3,303.7
1981 3,169.8

(4) Japan now recognizes economic cooperation as an 
effective measure for remedying the North-South 
problem, and earnestly desires that while self-help 
efforts by developing countries are continued, that 
continued progress will be made in improving economic 
cooperation in order to promote true economic and 
social development, and that by implementing this 
cooperation Japan will continue to live up to its 
obligations as a member of international society. We 
also believe that this is an effective path to 
contribute to peace and stability of the international 
social order.
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In order to make this a reality, the Japanese 
government made a public declaration to double the 
amount of ODA provided in 1977, $1,420 million, three 
years later, and attained that target. Moreover, at 
present, the five-year cumulative total of ODA for 
1976-1980 has reached the level of $10,680 million, 
and progress is now being made to double that as the 
cumulative figure for the five-year period 1981-1985.

2. Content of Japan's ODA

(1) The content of Japan's ODA in 1981, $3,169.8 million, 
by scheme, is as shown in Table 2.

Table II-4-2 Government Development Aid by Japan, 1981

($ million)
Official Development Assistance 3,169.8 (100%)

Grants 810.4 (26%)
Bilateral Financial 
Assistance

Grants 432.0 (14%)
Technical Co-op. 378.4 (12%)

Loans, etc. 1,450.0 (45%)
Subtotal 2,260.4 (71%)

Contributions to multilateral
organizations 909.4 (29%)

Note: Classification is that of the DAC.

The $3,169.8 million of development aid in 1981, in 
terms of its scale, accounted for 12% of the DAC 
total, and was at a level comparable to that of the 
United States ($5,783 million), France ($4,177 
million) and West Germany ($3,181 million). However,
(1) in terms of the ratio of ODA to the GNP, Japan, 
with 0.28%, was below the DAC average of 0.35% and
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(2) the share of loans, etc., at 45%, was higher than 
the DAC average of 25%, indicating that there is 
further room to improve the quality of Japan's aid.

However, despite this, (1) whereas the ODA ratio to 
the GNP was about 0.20% in 1977, it was increased to
0.28% in 1981, and (2) the share of grants in the ODA 
rose from 16% in 1977 to 26% in 1981, demonstrating 
the sustained efforts by Japan to improve the quality 
of her aid.

Table II-4-3 Major DAC Nations' ODA (1981)

($ million)
U.S.A. 5,783 (23%)
France 4,177 (16%)
W. Germany 3,181 (12%)
Japan 3,170 (12%)
England 2,195 (9%)
Holland 1,510 (6%)
Canada

•

1,189
•

(5%)

•

DAC 17-nation 
total

•

25,635 (100%)

(2) The geographical pattern of distribution of the $2,260 
million bilateral component of Japan's ODA in 1981 in 
as shown in the following table.
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Table II-4-4 Regional Distribution of Japan's 
Bilateral ODA (1981)

($ million)
Total 2,260 (100%)
Asia 1,604 ( 71%)
Africa 317 (14%)
Latin America 177 (8%)
Europe 49 (2%)
Mideast 32 (1%)
Oceania 19 (1%)

Note: The ranking of Asian countries for which
Japan's aid amounts to a high level, in 
descending order, is Indonesia, S. Korea, 
Thailand, Philippines, Bangladesh, Burma, and 
Pakistan.

While there occasional criticism of Japan's aid being 
excessively concentrated in the Asian region, Japan 
has been diversifying the regional distribution of her 
aid recently, in accordance with globalism. As of 
1970, the concentration of Japanese ODA in Asia was at 
the level of 98.3%.

(3) Aid provided by Japan, by sector, in terms of shares 
of ODA for 1981, excluding technical aid, was as in 
the following table.
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Table II-4-5 Composition of Japan's ODA (excluding 
technical aid), 1981

($ million)
Infrastructure 1,113 (51.1%)
Industry 399 (18.3%)
Agriculture, forestries, 
fisheries 360 (16.5%)
Health 168 (7.7%)
Education 65 (3.0%)
Others 75 (3.4%)

Because of the understanding that improvement of 
infrastructure in vital as the foundation for 
development of developing countries, and that it has 
strong multiplier effects or repercussion effects, 
more than half of Japan's ODA is provided for roads, 
railroads, ports and harbors, communications and other 
aspects of infrastructure.

3. The Importance of Technical Cooperation Based on the
Japanese Experience

(1) Japan pursued a policy of national isolation for 200 
years up to 1850, and up to that date was by European 
standards a completely undeveloped, poor country. It 
was a little over 100 years ago, in 1868, that Japan 
opened herself to the West and began to pursue a 
policy of introducing Western culture and technology 
in order to modernize and catch up to the advanced 
nations.

(2) In comparison to those times, Japan, now a modern 
power, through industrialization in particular has 
caught up to the other nations.
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(3) As reasons which may be noted for Japan's have been 
able to attain this development, fundamentally what we 
may state on the basis of Japan's experience is that 
there have been ceaseless efforts at developing human 
resources to sustain technological progress in the 
broad sense, including therein not only matters of 
production technology but also those of institutional 
and organizational innovation. It was this drive to 
develop human resources which powered the development 
process expenced through the present day.

(4) Judging from Japan's experience, it is abundantly 
clear that technical cooperation is of paramount 
importance, and it is thought to be an international 
duty of Japan to promote it.

(5) On the part of the developing countries, it is 
necessary to pay the greatest attention not to merely 
making use of technical cooperation because there is a 
system whereby it is made available, but to clarify 
what it is which is desired of Japan, and to continue 
to make self-help efforts, while making effective use 
of Japan's technical cooperation scheme.

Outline of Japan's Technical Cooperation Scheme

(1) Japan's technical cooperation is provided through two 
channels, according to implementing agency, namely 
government-base and private-base. Government-base 
cooperation is subclassified into bilateral 
cooperation, and cooperation provided through 
multilateral or international agencies.

(2) The major forms of technical cooperation are (1) 
implementation of development planning studies, (2) 
dispatch of experts, on long-term or short-term
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assignments, (3) training in Japan, and (4) coopera­
tion in R&D.

(3) Technical cooperation on a bilateral base is provided 
when the Ministry of Foreign Affairs or Ministry of 
International Trade and Industry (the latter generally 
acting through the Japan International Cooperation 
Agency, JICA), acting on the basis of an official 
request from the government of the recipient country, 
supplies funds to that government.

(4) Private-base cooperation by the many non-governmental 
organization (NGO) in Japan is provided at the 
initiative of the private sector; technical 
cooperation of this kind can be supported by MITI to 
the extent of 50-75% of the required funds.

•

(5) While Japan's cooperation is provided across a very 
broad range of fields of activity, including 
agriculture, fisheries, mining, manufacturing, 
construction, health care, education, and others, the 
main concern of MITI lies in the fields of 
industry--and expencially mining and 
manufacturing— and energy including both hydropower 
and thermal power.

5. Government-Base Technical Cooperation

(1) Implementation of development project research; On the 
basis of official requests from developing countries, 
JICA forms a study team consisting of consulting 
experts, dispatches it to the country and project site 
in questions, and has it formulate a development plan, 
determine the feasibility of the project, and when 
necessary ,’r'3'srtake the basic design. This work is 
summariz report which is submitted to the
governme. ..at country.

II-4-7



T
I
\

y

(2) Dispatch of experts on long-term and short-term 
assignments

JICA disptaches experts on the basis of official 
requests from developing countries or international 
organizations. These experts are disptached to any of 
a large number of developing countries and 
governmental organizations, where they provide 
assistance in policy formation, research, human 
resources development for industry, technical 
guidance, etc. The period of their assignments may be 
from several months to several years.

(3) Training in Japan

JICA has training centers at 7 locations in Japan. 
After providing training and orientation, including 
language training, the participants are sent to 
private firms for in-plant training.

(4) Cooperation for R&D

MITI makes use of the research and development 
capability of the experiment stations operated by the 
Agency for Service and Technology, by inviting 
research fellows from developing countries so that 
they may undertake joint research and development work 
on new technology and other matters, so that the 
resources of their countries can be better utilized.

(5) Other

Because of the high importance of development of human 
resources in the developing countries, Japan provides 
cooperation by sending experts to or supplying 
materials and facilities to tracing centers in the 
developing countries.
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6. Private-Base Technical Cooperation

(1) Cooperation for carrying out feasibility studies

When an enterpreneur in a developing country intends 
to establish a new small or medium scale production 
facility he can apply to the Japan Consulting 
Institute (JCI), with the recommendation of a local 
public organization such as a chamber of commerce and 
industry, for conducting of a feasibility study. The 
cost of this study is jointly borne by JCI's own funds 
and a subsidy from MITI. Upon completion of the 
study, a report is submitted. Recently those studies 
have come to include the rehabilitation of existing 
plants.

(2) Dispatch of experts

When a request is received from a developing country, 
and it has been endorsed by a local public body such 
as the chamber of commerce and industry, the Overseas 
Trade Development Association, in receipt of a MITI 
subsidy, will dispatch anexpert on a long- or 
short-term assignment. In this case it is necessary 
for the host company to bear 25% of the costs. This 
arrangement is primarily used for operational guidance 
for manufacturing, and technical guidance.

(3) Training in Japan

The principal means of providing open training 
opportunities in Japan (is the activities of the 
Overseas Association for Training. All of the 
trainees are concerned with industrial technology, and 
are accepted through applications made to private 
Japanese firms. MITI subsidizes 50-66% of the cost of
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training; the remaining cost is borne by the Japanese 
company providing the training. To utilize this 
system it is necessary for the related persons 
overseas to contact private Japanese firms. Four 
training centers are in operation. The same as in the 
case of JICA, orientation and in-plant training are 
provided.

The foregoing describes the main features of private-base 
technical cooperation. There are many instances of 
commercial-base activities by Japanese electric and 
electronics goods producers in the developing countries, 
and Japanese governmental agencies as yet have had little 
experience in responding to requests for assistance in 
these fields. It therefore seems advisable to make maximum 
use of private-sector opportunities for technical 
cooperation.

7. Summary

The main points of emphasis in technical cooperation now 
being provided by the Japanese government are (1) 
cooperation for human resources development, (2)
cooperation for small business, (3) cooperation in the 
field of energy, and (4) rehabilitation and renovation of 
existing facilities. It is expected that there will be an 
increase hereafter in developing countries' requests for 
aid for productivity improvement and in the field of 
information.
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INTERNATIONAL COOPERATION

Major forms of international cooperation by the Ministry of 
Labour on behalf of developing countries are:

(1) Bi-lateral technical cooperation

Training of officials, vocational training instructors 
and ethers

Cooperation for establishing and managing vocational 
training centers

(2) Fellowships through the International Skill Development 
Program

Annual average of fellowships is now about 125

(3) Multi-bi Technical Cooperation (through the Asian and 
Pacific Skill Development Program)

(4) Assistance for vocational training by private enterprises



INTERNATIONAL COOPERATION

Technical Cooperation in the Field of Vocational Training

It is an important mission for Japan, an industrially 
developed country, to strengthen assistance and cooperation 
towards the developing countries for their economic and 
social development, and expand and maintain friendly 
cooperative relationships with these countries.
Especially, technical cooperation aims at transferring 
technology and skills to the developing countries and at 
contributing to the development of human resources upon 
which the social and economic development of the developing 
nations depends. This is a field to which Japan should 
assign great importance.

From this viewpoint, the Ministry of Labour is actively 
carrying out technical cooperation in various forms, of 
which the most pertinent are as follows:

(1) Bi-lateral Technical Cooperation (Cooperation based on 
agreements or commitments between the Japanese 
Government and the governments of the developing 
countries).

The Vocation Training Bureau of the Ministry of Labour 
in cooperation with the Ministry of Foreign Affairs 
and the Japan International Cooperation Agency carries 
out such technical cooperation through vocational 
training for the developing nations in the world as:

1) Training of government officials, vocational
training instructors and persons in the leading 
positions in the training of skilled manpower in 
their countries;
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2) Cooperation for the establishing and management of 
vocational training centers for developing skilled 
labour required in developing countries (project 
type technical cooperation which is composed of 
such three factors as training of counter-part 
staff in Japan, dispatch of vocational training 
experts to train counter-part staff on the spot 
and to assist in the preparation of training 
software, and provision of materials and 
equipment, etc.).

IT-5-3



/

J

Table II-5-1 Training of Overseas Fellows

Contents

Type

Training
institutions

Period Trade arc a, 
annual capacity

Group
training

Training course 
for vocational 
training 
instructors

Institute of 
Vocational 
Training 
University

11 months

Machinery 10 
Electricity 10 
Electronics 6 
Woodworking 10 
Automobile 6 
Sheet/metal 
welding 8 

Total 50

Training course 
for highly 
skilled machi­
nist

Higashi Yodogawa 
Advanced Voca­
tional Training 
Cencer, Osaka

12 months Mechanical 10

Training course 
for die making 
technology

Kyoto Skill 
Development 
Center

12 months Mould 6

Supervisory
training
seminar

Vocational
Training
Bureau, Ministry 
of Labour

2 months 30

Vocational 
training 
seminar 1/II

Vocational
Training
Bureau, Ministry 
of Labour

2 months
and
1.5

months

30

Automechanic 
training 
coursa based 
on the Japan 
Mexico Exchange 
Program

Kimitsu General 
Advanced Voca­
tional Training 
Center

10 months Automobile 
maintenance 4

Indivi­
dual
training

Training of 
vocational 
training 
administration 
and technology

Ministry of 
Labour, Voca­
tional Training 
Centers, ecc.

Average 
about 
6 months

About 
60 persons

Total About
175 persons

II-5-4



II-

Table I I-5-2 Cooperation for the Overseas Vocational Training Center 
Centers presently in operation (12 centers)

Name Start of 
coopérât ion

Number ot 
expert dispatched 

(cumulative)
Type of job trained

1. SENATI Arequipa Vocational Training Center 
(Arequipa, Peru)

Jan., 1975 13 Electricity, electronics (TV, automatic con­
trol), sheet metal/ welding, machinery main­
tenance of automobiles, vocational training 
admin istration

2. Shoubra Vocational Training Center for 
Machinery Maintenance (Cairo, Egypt)

Ian., 1977 19 Metalworking, textile machinery, electricity

3. Khonkaen Institute for Skill Development 
(Khonkaen, Thailand)

Dec., 1977 11 Auto-mechanics, Agro-mechanics, welding/sheet 
metal, machinery, electricity, electronics, 
building and constructions

4. Japan-Singapore Training Center (Singapore) Jun., 1978 15 Instrumentation, machinery, electricity and
electronic

5. SENAI Electrical and Electronic Vocational 
Training Center (Delo Horizonte, Brazil)

Mar ., 1979 7 Electricity, industrial electronics

6. Samuel Jackman Prescod Polytechnic 
(Bridgetown, Barvados)

Aug., 1580 2 Electronics, automobile maintenance

7. Vocational Industry Training Board (Singapore) Nov ., 1981 1 Millwrite (curriculum design)

8. Japan Mexico Technological Education Center 
(Celaya, Mexico)

Apr ., 1982 4 Electricity, electronic's, metal processing 
machinery

9. Nee Ann Polytechnic (Singapore) Aug., 1982 i Welding (curriculum design)

10. Center for Instruction and Advanced Skill 
Training (Shah Adam, Malaysia)

Aug., 1982 0 Training of instructors, training of su[>er- 
visors, training for highly skilled workers 
(automobile, machinery and tool/die making, 
heavy industry, electricity/ electronics, 
instrumentation and automatic control, metal 
processing)

11. Japan-Panama Vocational Training Center 
(Panama, Panama)

Aug., IHH2 0 Welding, automobile maintenance, electricity, 
electronics, refrigeration ant airconditioning

12. Center for Vocational and Extension Service 
Training (Bekasi, Indonesia)

Eeb. , 1 9b i 0 Training ot instructors (automobile, electric­
ity, machinery, welding, sheet/metal, pipe 
fitting, refrigeration and air-conditioning, 
elect ronics)



(2) Fellowships through the International Skill 
Development Program

The Vocational Training Bureau, Ministry of Labour, 
since 1972, has carried out "the International Skill 
Development Program (Bridge over the world)" by 
subsidizing the Japan ILO Association Inc.

This program, with the cooperation of the private 
sector, aims at training skilled personnel and 
instructors from developing countries and thus 
assisting in the development of human resources and 
industries for the purpose of contributing to promote 
international relations.

It involves carried out of orientation (3 months) for 
Japanese language and basic vocational training, and 
practical skill training (6 months) at private 
enterprises.

Classification

Year
Number of successful applicants

Before 1977 455
1978 94
1979 146
1980 124
1981 124
1982 98 *
Total 1,041

Note: No. of trainees admitted in the 1st and 2nd
terms, 1982, (Three times in the year)



(3) Multi-bi Technical Cooperation (Through APSDEP: Asian
and Pacific Skill Development Program)

1) This program, with the target of contributing to 
the improvement of skills, increase of employment 
opportunities and promotion of social and economic 
development in the Asian and Pacific Region, 
promotes technical cooperation in the field of 
vocational training in the Region by mutually 
exchanging knowledge, experience, etc. among the 
developing countries of the same level. This 
program was started October, 1978. The members of 
this program are 25 countries in the Asian and 
Pacific Region.

(a) Documentation and referral services training 
related materials;

(b) Development of effective training programs 
and methods of evaluation;

(c) Offering cooperation and assistance for 
promoting rural training;

(d) Developing training materials and providing 
them to the member countries;

(e) Assisting and cooperating with the member 
countries in developing skill standards 
testing and certification systems;

(f) Assisting and cooperating with the member 
countries in the development and improvement 
of apprenticeship training and in-plant 
training ;
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(g) Studying the method of supervisory training 
and cooperating in its development and 
improvement in the member countries.

3) The cooperation of the Government of Japan to 
APSDEP primarily is as follows:

(a) Cash Contribution;

(b) Participating in the Technical Committee 
Meeting of APSDEP;

(c) Participation of Japanese experts in the 
APSDEP activities (experts meeting, seminar, 
etc.) ;

(d) Providing vocational training materials 
developed in Japan.

Assistance systems for overseas technical cooperation
in the vocational training field by private enterprises

1) The Vocational Training Bureau, Ministry of 
Labour, promotes assistance for overseas technical 
cooperation in the vocational training field by 
private enterprises by utilizing the existing 
Central Skill Development Center as well as newly 
establishing the Overseas Vocational Training 
Cooperation Center. The Overseas Vocational 
Training Cooperation Center will be operated by 
the Overseas Vocational Training Association.

2) The following activities will be undertaken from 
April, 1984.



(a) Collection, development and supply of 
materials and data for overseas vocational 
training, and consultation and guidance 
services for training programs of industries;

(b) Personnel training to promote technical 
cooperation in the private sector such as 
training of vocational training instructors 
capable of training/local foreign workers in 
their language by commission of enterprises.

(c) Basic skill training for "workers expected to 
play a leading role in localities" as 
commissioned by private interests.

International Exchange in the Vocational Training Field

(1) International exchange of vocational training 
instructors in industries.

1) Dispatch of vocational training leaders in 
industries (to U.S.A., Federal Republic of 
Germany).
About 10 persons are dispatched for about one 
month every year to each of the two countries.

2) Receiving vocational training instructors of the 
Federal Republic of Germany.
About 20-30 persons are received every year for 
about 1 month.

(2) Dispatch of vocational training specialists.
About 2-3 specialists are dispatched to the U.S. every 
year for about 2 months.
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Receiving Foreign Students in the Institute of Vocational 
Training Universities

Students from China and Singapore are received in the 
term instructor training course at the Institute of 
Vocational Training (35 students as of March, 1983).

long
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Japan's Eelctronics Industry 
And Promotion Policy



Japan's policy for the electronics industry may be said to have 
been started with passage of the Law on Extraordinary Measures 
for the Promotion of the Electronic Industry (Denshinho) in 
1957. For Japan, a country deficient in natural resources and 
dependent on processing materials into export goods, the 
electronics industry appeared as a high value-added industry 
which also had a labor-intensive aspect, and as a growth 
industry characterized by technological innovation, in addition 
to being an industry capable of making a major contribution to 
exports through the expansion of world markets, and therefore 
it has been developed as one of the select core group of 
Japanese industries.

As the major feature of the Denshinho, three sectors were 
designated: that where experimentation and research should be 
promoted for the electronics industry, that where the start of 
industrial production should be promoted, and that where 
rationalization of production should be promoted. This was in 
effect the setting down of guidelines, and these guidelines had. 
the effect of guiding the energy of private industry in the 
direction of participating in the electronics industry.

At the same time that direct funding was provided for subsidies 
and loans, and indirect funding was provided by guaranteeing 
the debt of government-related financial institutions, there 
were tax measures, and for those companies which undertook work 
on development subjects which conformed to the guidelines, 
there were financial and tax incentives. For Japan, which 
would have experienced great difficulty both financially and 
institutionally, if an effort had been made, similar to that by 
the United States, involving massive procurement by the 
government, and large-scale funding by the government of 
research and development, it was beneficial to provide strong 
support from the side by facilitating private-sector leadership 
in basic technological development, product development, 
establishing production systems, rationalizing production, and 
promoting sales.
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Further, by means of the above-mentioned subsidies, 
low-interest financing, and tax incentives, the government 
vigorously promoted the acquisition of technology from 
overseas, so as to narrow the technological gas between Japan 
and Western Countries, in order to thereby develop domestic 
technology, and domestic firms. Also, a phased liberalization 
of foreign investment was carried out, to improve the 
international competitiveness of the Japanese electronics 
industry.

The Denshinho was automatically extended in 1964, and 
reformulated in 1974 as the law on Extraordinary Measures for 
the Promotion of Specific Electronic and Machinery Industries 
(Kidenho), which was supplanted in 1978 by a law with a similar 
English name but commonly called Kijoho by the Japanese. The 
major features of the policies of these laws were as follows. 
The Denshinho has a strong tone of establishing the foundation 
for Japan's electronics industry, but it had the nature of 
combining two previous laws, one for promotion of the 
electronics industry and one for promotion of the machinery 
industry and the Denshinho thereby sought to integrate and 
improve the policy framework, wherein special importance was 
assigned to the computer industry, which was still in an early 
developmental stage. The Kijoho recognized the importance of 
the software industry and the need to promote its development.

1957 Passage of the Denshinho
1964 Extension of the Denshinho
1971 Passage of the Kidenho
1978 Passage of the Kijoho

Industrial policy for the electronics industry can be better 
understood by taking the example for the Kidenho. The 
framework of the specific policies based on the Kidenho was the 
designation of specific fields in the electronics industry, 
formulation of a program for improving the level of those 
fields, and the specific policies.
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As the areas of the electronics industry selected by the law 
there were: promotion of experimentation and research on
electronic equipment for which there was need to promote 
development; promotion of industrialization, and promotion of 
rationalization of production. Equipment types for each of 
these three numbered 17, 5 and 15, for a total of 37 types. 
These are identified in Table II-6.

Table II-6-1 Equipment Designated as Suitable Objectives 
for Improvement

Types for which experimentation and research is to be promoted

1. Electronic measuring devices and testing equipment
2. X-ray devices and radiation equipment
3. Medical electronic equipment
4. Communications equipment
5. Avionics
6. Electronic devices for rockets and satellites
7. High-energy cyclotrons
8. Ultrasonic equipment
9. High-performance digital computers
10. High-performance automatic control devices
11. Electron beam equipment; laser equipment
12. Educational and training equipment
13. Circuit parts, printed circuits and mechanical parts
14. Electron tubes
15. Semiconductor devices
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16. Integrated circuits
17. Materials for electronic equipment

Types for promotion of industrialization

1. EVR tape
2. Laser equipment
3. Magnetic disk equipment
4. Semiconductors; ICs
5. Compound semiconductor materials

Types for promotion of rationalization

1. Measuring equipment
2. Medical electronics, measuring equipment, medical 

treatment equipment
3. Facsimile equipment
4. Color TV tape recorders
5. Digital type computers
6. VTR magnetic tape for measuring equipment
7. Resistors
8. Ultrasonic device
9. Multi-layer PCBs

10. Connectors
11. Compound semiconductor devices
12. Ceramic devices
13. ICs
14. High-purity silicon
15. Ferrite products

The program for improvement of electronics, by being of basic 
importance in MITI's policy for promotion of the electronics 
industry, was an important guideline for private corporations. 
It was by this means that targets were set for research and
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development, technological development, industrialization, and 
so on. The improvement program specified three areas, namely 
types of equipment (1) for which experimentation and research 
were to be promoted, (2) for which industrialization was to be 
promoted, and (3) for which the rationalization of production 
was to be promoted, and thereby it made possible for adoption 
of policies having points of emphasis and spanning the 
development and production phases.

Contents of the improvement program

o Targets for R&D, and technological development 
o Targets for industrialization
o Improvement of reliability of parts standardization of 

product parts; adoption of industrial standards for same 
o Improvement of the organization of the industry 
o Targets for improvements of quality and performance, 

and reduction of production cost

The content of the policy which comprised the base for supply 
of subsidies, low-cost financing and tax incentives was as 
follows.

Policy content

o Supply of subsidies for key technological research and 
development on items for which promotion of 
experimentation and research is necessary
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The system for subsidizing the cost of R&D for key 
technological subjects is defined by the Law for 
Promotion of Corporate Rationalization and is for 
supporting experimentation and research, which cannot 
be easily attempted by a company acting on its own, and 
which would greatly contribute either to improving the 
level of industrial structure or to improving 
international competitiveness.

Ordinarily the rate of subsidization is 50% and it is 
ebligatory to repay the subsidy conditional upon 
attainment of success.

o For items for which it is necessary to promote 
industrialization (the start of production) or 
rationalize production, special financing at low 
interest rates is to be made available from the Japan 
Development Bank and the Small Business Finance 
Corporation.

o Application of anti-monopoly laws is to be waived when 
a joint effort is made by companies on behalf of 
rationalization of production.

o On the basis of the Special Provisions for Taxation Law 
and the Law for Promotion of Corporate Rationalization, 
in the event that there is an increase in the cost of 
experimentation and research, special measures are to 
be taken in connection with tax exemptions, special 
depreciation for machinery and equipment for 
commercialization cf new technology, special 
depreciation for "first in Japan" attainments, special 
accounting methods for industrial technology research 
ventures (joint research by 3 or more companies), 
technology export income tax exemption, etc.
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Although there is some overlapping with the above, there was 
also implementation of a finely-detailed, large-scale policy in 
the field of computers, spanning from the development of 
technology to the establishment of production systems and sales 
systems, according to which much was accomplished ir. promoting 
the development of the computer industry.

Factors in the development of Japan's electronics industry.
The development of Japan's electronics industry may be 
explained by referring to three general factors, namely (1) 
government policy, (2) activities by the private sector, and
(3) the market environment.

The following points are believed to be of importance regarding 
the contribution made by government policy to the development 
of Japan's electronics industry (see Fig. 11-6-1(1) and 11-6-1(2)).
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Subsidies foc promotion of
IC development
(1973-74)

R& Dfor super-high R&D for personal computer
performance computers information processing
(1966-711 systems

(1971-)

Subsidies for industrial 
technology experimentation 
and research 
(1952)

Establishments of
JECC
(1961)

Establishment of the 
Information Processing 
Promotion Assoc 
(1970)

Liberalization of 
capital investment 
(100%)

Denshinho
(1957)

New key materials 
tax exemption 
(1961-65)

Legal measures etc. 
for the Information K i joho
Processing Promotion (197B)
Assoc. (1970)

Establishment of the 
Computer Industry 
Promotion Assoc. 
(1958)

Major technology 
R6D system (large 
scale progress) 
promot ion 
(1966)

Subs idies for
ma jor technology
R&D
(1968)

Kidenho
(1971)

Liberalization of 
capital investment 
(50%); liberalization 
of importation of 
technology

H —
1960 1970
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World Electronics Industry Structure



Table II-6-2 Structure of the World's Electronics Industry*

(Unit: $/billion)
Demand Production

(United States)
Consumer electronics 12.4 (32.5) 5.0 (13.1)
Information industry equipment 56.8 (48.3) 70.9 (60.3)

Total 69.2 (44.4) 75.9 (48.7)
(Europe)
Consumer electronics 14.0 (36.6) 9.0 (23.6)
Information industry 
equipment 32.3 (27.5) 28.0 (23.8)

Total 46.3 (29.7) 37.0 (23.7)
(Japan)
Consumer electronics 6.0 (15.7) 16.2 (42.4)
Information industry 
equipment 15.4 (13.1) 17.8 (15.1)

Total 21.4 (13.7) 34.0 (21.8)
(Others)
Consumer electronics 5.8 (15.2) 8.0 (20.9)
Information industry 
equipment 13.1 (11.1) 0.9 (0.8)

Total 18.9 (12.1) 8.9 (5.7)
(Total)
Consumer electronics 38.2 (100.0) 38.2 (100.0)
Information industry 
equipment 117.5 (100.0) 117.8 (100.0)

Total 155.8 (100.0) 155.8 (100.0)

Source: NRI
Note: *Excludes centrally--planned economies

I I - 6 - 1 2



Fig. II-6-3 Growth of World Demand for 
Consumer Electronics
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Fig. II-6-5 World Audio Demand
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Table ll-fc-3 Comparison of Growth Rates by Electronic Product by Region

Color TVs B & W TVs Radios

Japan 1.1 -1.8 3.9

North America 3.2 -5.1 -0.3

West Europe 3.2 -8.5 -2.3

Asia/Oceania 7.0 1.0 0.0

Latin America 6.8 -0.5 -1.6

Mideast o•CD -1.8 0.4

Africa •00 3.8 2.0

Centrally Controlled 
Economics 9.2 -1.3 -0.5

World Total 4.4 -2.4 -0.6

(Unit: %)

Radio­
cassettes

Tape
recorders Stereo sets Stereo

components

1.6 0.6 10.2 1.6

7.2 -2.6 -0.9 6.4

4.0 -3.8 3.8 4.3

1.9 -3.8 5.1 7.2

5.9 -4.4 0.6 10.1

1.3 0.2 12.1 0.1

9.1 3.6 5.8 3.7

3.5 -2.3 2.2 4.7

3.5 -2.3 2.2 4.7

Source: NRI



Fig II-6-7 Regional Composition of
Demand for Color TVs
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F i g . II-6-8I Regional Composition of
Demand for B&W TVs
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Fig II-6-9 Regional Composition of
Demand for Radios
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Fig. II-6-10 Regional Composition of
Demand for Radio-cassettes

: 0.0 4 0 5 0.0 7 4 5 3.4 5 2 ' 0.7 0 9 (1
1
I
! : 3.2

i
I 10.5 j

Ì 1 
9-° 1

I i

! 3.7 :
f 'I ! ! ! ! i ¡

i i ; o 9 ! ¡ ; 6.2 I 1 i 5.5
i 1 !3.7 s ' " - J  ! 1 i

1 1
2 0. 1

!
Í

19.7 j
j i 1

1 __________ L! y*
4 7i

-----TT—

i 6.5 l 3.4 I 4.2

\ 7 5.2

I 9.1•
2 4 9 2 1.4 2 0. 1

7 ó ' > 5.83.2 5- 4

i 2.0 9.1 9.1 9.1

7 5 ' 30 4 5 ’ 90 S£)

,000 sets) 
Japan

North America

West Europe

Asia/Oceania

Latin America

Mideast

Africa
Centrally-controlled
economies

Source: NRI

I I - 6 - 1 9



oo -

50 -

Fig. II-6-11 Regional Composition of
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Table II-6-4 Developmental Characteristics of Major Industrialized Countries, and Classification of 
Those Countries by Stage of Development of Their Consumer Electronics Market

Stage of development of the consumer electronics market

Industrially 
advanced countries

cmEaoI—la>>a>a
«T3
- rl 
V*

10DT>c
o
u

O'c
• r l Export-oriented 

(consumer electronics 
indust ry)

U)D'Oc (00>
>% ̂^  c
<D 0z o

Import-substitution 
(consumer electronics 
industry)

Maturity^)

¡North American Countries; 
¡West European countries; esp 
(including England; France;
IW. Germany; Belgium; Holland 
'Oceania countriesi . . .

Deve lop i ng

Italy

Infancy* 1 2 3*

A

S. Korea; Taiwan;
Hong Kong; Singapore; 
M a l a y s i a B

Ireland; Argentina- 
Chile; Portugal; Spain; 
Turkey; Greece; Israel; 
Yugoslavia; Mexico; 
Brazil ; Venezuela

' ~ “I
Thailand; Philippines

C

tn
V|0)
o10
10-Cu

O'c V)• H a>a - rlo v%r-H 4-»
0) c> D
0) Oa o

Resources- 
possess i ng 
count r ies

Other countries

Kuwait; Qatar; Oman; U.A.E
I

Saudi Arabia; Libya [
I0 I

r
I Indonesia ; Iran ;
I Alger ia; Niger iaI

Egypt; Morocco; Kenya

Source : 
Notes :

NR I
The countries and regions whose household diffusion rate of color TVs are expected to be by the end of 1979;

1) Over 50%
2) Between 40 to 50%
3) Less than 40%



Overseas Investment of 
Japanese Electronics Industry



Table II-6-5 Overseas Corporations Established by Japanese Electronics Makers

(Unit: Number of companies)

Consumer
Electronics

Electronic
Parts

Industrial
Electronics Total

West Europe 15 4 2 21

North America 15 7 9 33

Latin America 14 14 6 27

Asia 61 138 13 207

Others Regions 23 9 4 37

Total 128 172 34 325

Source: NRI

Note: Some companies produce more than one type of product, so line totals do
not add to Total column figures.
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Factors influencing the regional pattern of overseas investment 
by Japan's electronics industry

The motives, over time, for overseas investment by companies in 
Japan's electronics industry are as shown in Table 5-2. 
Investment from the middle of the Sixties to 1970, in both the 
consumer and industrial electronics fields, was motivated 
particularly by the expansion of domestic markets (this factor 
was cited for 78% of the instances), and by difficulty in 
exporting products from Japan to those countries (particularly 
to LDCs and NlCs). During this period, availability of 
low-cost labor was a compelling factor in 34.2% of the 
instances, and the motive of becoming able to supply parts to 
third-country markets (especially to Taiwan and Southeast Asia) 
was also important. During the second half of the Seventies, 
there was an increase in the attractiveness of low-cost labor 
overseas, because of a labor shortage in Japan accompanying the 
rapid economic growth prior to the oil shock, and there was a 
decline in the importance of expansion of domestic markets to 
50.3% of the cases cited. During the period following 1976, 
there was another decline in the attractiveness of low-cost 
labor overseas, and in response to protectionist trends in 
industrialized countries, there was an increase in expansion 
overseas for production of equipment in those countries. At 
the same time there was a relative increase in the importance 
of the growth of local markets, against the background of 
desire to supply parts to the Southeast Asian market from local 
points of supply.

1 1-6-2 3



Table II-6-6 Motives for Overseas Expansion, by Period

(Unit : cases ; percentages in parentheses)

To 1970 1971-1975 1976 on

Rank '%) Rank (%) Rank (%)

Low cost of materials & arts 3 3.7 9 6.0 3 3.5

Good quality of materials & 
parts

1 1.2 5 3.4 2 2.3

Stable supply of materials & 
parts

2 2.4 8 5.4 3 3.5

Low-cost labor 28 34.2 78 52.4 31 35.6

Good-quality labor 6 7.3 30 20.1 10 11.5

Stable supply of labor 16 19.5 43 28.9 14 16.1

Ready availability of 
capital

1 1.2 7 4.7 4 4.6

Easy to cooperate with local 
investors

17 20.7 17 11.4 15 17.2

Aid from host government 38 46.3 62 41.6 27 31.0

Local investment made by related 
production firms

13 15.9 35 23.5 26 29.9

Difficult to export from Japan 33 40.2 40 26.9 29 33.3

Local market expected to expand 64 78.1 75 50.3 51 58.6

Third-country market expected 
to expand

22 26.8 59 39.6 33 37.9

Exportation to Japan 3 3.7 21 14.1 6 6.9

Royalty income 2 2.4 5 3.4 1 1.2

Source: NRI
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Table II-6-7 Motives for Overseas Investment, by Country (Consumer, Parts and Industrial Electro-

Low Cost 
of Materi­
al & Parts

Good Qual­
ity of 
Materials 
& Parts

Stable 
Supply of 
Materials 
& Parts

Stable
Low-cost Good-Quality Supply of
Labor Labor Labor

Ready Avail­
ability of 
Capital

Easy to 
Cooperate w 
Local

1. Norway (0)
2. Sweden ?0)
3. Finland (0
4. Denmark °)
5. England (5)
6. Holland 07. Belgium (3)
8. France 29. W. Germany (3)
10. Portugal (0)
11. Spain 612. Italy 1
13. Austria (0)
14. Greece 115. Yugoslavia ,(°
16. America 30
17. Canada (3)
18. Mexico (7)
19. Venezuela 3
20. Chile (0
21. Brazil (15)
22. Argentina (2)
23. S. Korea (54
24. R. China (66)
25. Honqkonq
26. Thailand (7)
27. Singapore (39)
28. Malaysia (21 )
29. Philippines (10)
30. Indonesia (3)
31. Others (37)

Total ( 325)

Source: EIAJ

1(14.3)

1( 3.3) 2(6.6) 2( 6.6) H  3.3)

1(14.3)

K  6.7)

2( 3.7) 
7(10.6)

1(14.3)
5(12.8)

Tin's!

21(5.6)

2( 3.7) 
3(30)

3( 7.7)

41(75.9) 
48(72.7) 
3 42.9 
2(28.6) 
21(53.9) 
12(57.1) 
3(30.0)

2( 5.4) 5(13.5)

16( 4.9) 7(2.2) 12( 3.7) 139(42.8)

1(20.0) 2(40.0) 1( 20.0;

1(33.3)

1(14.3) 2( 28.6i 
1(100.0)

1( 3.3) 4(13.3) 3(10.0) H 3.3'!
1( 33.3)

1(14.3) 1( 14.3)
?( 33.3)

U  6.7) 3( 20.0)

16(29.6) 20(37.0) 8( 14.1)
11 16.7 22(33.3) 19 15.1)
1(14.3) 1(14.3) 1 14.3

1(14.3) 3( 42.9)
10(25.6) 9(23.1) 8(20.5) 2( 5.6)
2 9.5) 7(33.3 4 19.1)
1(20.0) 2(20.0) 2( 20.0)

1( 33.3)
2( 5.4) 4(10.8) 7 18.9)

46(14.2) 74(22.8) 12( 3.7) 49( 15.1)

S E C T I O N  i
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\

У

arts and Industrial Electronics)

Unit: responses {%)

Ready Avail- 
abi1ity of 
Capi tal

Easy to
Cooperate with 
Local

Aid from 
host
Government

Local Investment 
Made by Related 
Production 
F irms

Difficult 
to Export 
from Japan

Local Market 
Expected to 
Expand

Third-country 
Market 
Expected to 
Exp and

Exporta­
tion
to Japan

Royalty
Income

1( 20.0) 2(40.0) 1(20.0) 4{ 800) 5(1000) 5(1000)

1( 333) К 333) 2( 667)
2(1000) 2(1000 1 500

1(33.3) 3(1000) l( ЗЗЗ) 1(333)

2( 28.6) 4( 571) 5( 714) 3( 429)
1(100.0) 1(1000) 1(1000) 1(1000)

1(1000) 1(1000)

3(10.0) К ’.3) 4(13.3) 3(10.0) 10( 300) 26( 867) 4( 133) 1( 33) K33)
1 33.3 1(33.3) 2( 667 2 667 2 333
1( 14.3) 1(43) 3( 429) 5( 713) 3( 429)
?( 33.3) 3( 100.0) 3( 100.0)

3( 20.0) 4(26.7) 4(26.7) 12( 800) 12( 80.0) 5( 33.3)
2(l000) 2(1000)

8( 14.1) 19(35.2) 14(25.9) 10 185 18 33.3) 15( 27.8) 14(259) 2(37)
19 15.1) 36(54.6) 24(36.4) б( 91) 32 ( 485) 24 ( 36.4) 10(151) 2(30)

1 ( 14.3) 1 14.3) 1(14.3) 4 571) 2 256)
3( 42.9) 4(57.1) 5( 714) 6( 857 1 143)

8(20.5) 2f 5.6) 24(61.5) 23(59.0) 6 154) 16 410) 26( 667) 2( 56) 1(26)
4 19.1 16 76.2) 3(14.3) l{ ЗЗЗ) 11( 524) 14 667) 3(429)
2( 20.0) 1(10.0) 5 500) 6( 600) 2( 200)
l( 33.3) 2 66.7 3 100.0) 3 100.0)
7( 18.9) 12(32.5) К 2.7) 17( 460) 28( 757) 5( 162) 1(27)

12( 3.3) 49( 15.1) 127(39. 1) 74(22.8) 103( 31.7) 192( 591) 117 ( 360) 31( 95) 7(22)

S E C T I O N  2
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Table II-6-8 Motives for Overseas Investment, by Country (Consumer Electronics)

J

!I

Low Cost 
of Materi­
al & Parts

Good Qual­
ity of 
Materials 
& Parts

Stable 
Supply of 
Materials 
& Parts

Low-cost
Labor

Good-Qua!ity 
Labor

Stable 
Supply of 
Labor

- Ready Avail­
ability of 
Capital

Easy to
Cooperate with 
Local

1. Norway (0)
2. Sweden (0)
3. F inland о
4. Denmark o)
5. England (5) 1( 200) 2(400) 1(200) 2(400)
6. Holland 07. Belgium Ы
8. France 2
9. W. Germany Ы 1(1000)
10. Portugal (0)
11. Spain (5) 1(200) 2( 40.0)
12. Italy 1 1(100.0)
13. Austria (0)
14. Greece 015. Yugoslavia (0
16. America (13) К  77) К  77) 3( 7.7) 3( 23.1) 1( 77) К  7.7)
17. Canada (2 1( 50.0)
18. Mexico 3
19. Venezuela 3
20. Chile (0) 1( 3 3 .3 )
21. Brazil 6 3(167) 1( 16.7)
22. Argentina 2
23. S. Korea (8) 1(125) 2(250) 2(250) 7( 875) 5(625) 21 25.0) 1(125}
24. R. China (13) 3(293) 2(182) 8( 727) 3( 27.3) 2( 18.2) 1( 91)
25. Hongkong (2 1( 500) 1(500)
26. Thai land (6) 1(167) 1(167) 2( 333)
27. Singapore (15) 4(267) 2( 67) 2(133) 10{ 167) 5(333) 4(267) 3(200) 2(133)
28. Malaysia ( 7 ) 2( 285) 1(143) 2(286
29. Phi 1ippines 7) 1 143)
30. Indonesia (3) 1(333)
31. Others (23) К  43)

COcu К  43) 2( 87) 6(261)

Total ( 128) 9( 70) 3( 23) 8(625) 34( 26.6) 19(148) 14(109) 5( 39) 25(195)

Source: EIAJ
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Unit: responses (X)

/I
.У

"•?r Electronics)

:y Avail- Easy to Aid from
lty of Cooperate with host 
• tal Local Government

Local Investment 
Made by Related 
Production 
F irms

COO) 2 (4 0 0 ) 1( 200) 4 ( 8 0 0 )

2( 4 0 .0 )
1 (1 0 0 .0 )

7 7 ) К  7 .7 ) 3 (  2 3 . 1 ) 2( 15 . '

1( 50 .0 ) 1( 50 .1 )

1( 3 3 .3 )
1 6 7 ) 1( 16 .7 ) 2 (  3 3 .3 ) 1( 16.

1(125) 2 ( 2 5 0 ) 4 ( 5 0 0 )

i f  91) 6( 545) 2( 18.
1 ( 5 0 0 )

2( 333) 3 ( 500)
2 0 0 ) 2 (13 3 ) 9 ( 600) 5 ( 3 3 3 )

2 (28 6 5 (7 1 4
1(143) 1 ( 1 4 3 )
И  333) 2 667
6 (26 1 ) 8 ( 3 4 8 )

3 9 ) 25 (195 ) 4 3 (3 3 6 ) 1 6 (1 2 5 )

Difficult 
to export 
from Japan

Local Market 
Expected to 
Expand

Third-country 
Market 
Expected to 
Expand

Exporta­
tion
to Japan

Royalty
Income

5 ( 1000)

2( 1000)
2 ( 1000)

3 (  600) 1(1000)

5 (1 0 0 0 )

2(1000)1(1000)
4 (  800) 1(1000)

1(1000) 
2 500 
1 ( 1000)

2( 400 )  1(1000)
1( 100. 0)

3( 615 ) 12( 923)

51
500
667) il

1000) 
1000 )

3( 1000) 3( 1000)

5( 833) 6( 1000)
2 ( 1000) 2{ 1000)

1 125
4( 364) 5 455

l(1 500)
4( 667) 6 1000

4( 267 ) 3Ì! 200)

4( 571) 5( 714)

5 714) 6 1 857 )

3( 1000 ) 3( 1000)

14 ( 60 7 ) 21(; 913 )

71 (  555) 92( 719)

2( 667)

6( 755) 7( 125)
7( 636 i f 91 )
1( 50 0 )

IK 733) К 67)

4 571) К 143)

if 143)

4 ( 174)

46 ( 359) 5( 39)

S E C T I O N  2
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Table II-6-9 Motives for Overseas Investment, by Country (Electronics Parts)

Low Cost 
of Materi­
al & Parts

Good Qual­
ity of 
Materials 
& Parts

Stable 
Supply of 
Materials 
& Parts

Stable
Low-cost Good-Quality Supply of
Labor Labor Labor

Ready Avail- Easy to 
ability of Cooperate w
Capital Local

1. Norway
02. Sweden (0)

3. Finland 04. Denmark (0)
5. England 06. Holland (0)
7. Beloium П )
8. France Ы
9. W. Germany П ) 1 (1 0 0 0 )
10. Portugal CO)
11. Spain 0 1(1000)
12. Italy (0)
13. Austria (0)
14. Greece (1) 1(1000) 1 (1000)
IF. Yugoslavia 0
16. America (7) 1(143) 1(143)
17. Canada 018. Mexico W 1( 250) 1(250) 1( 250 )
19. Venezuela 120. Chile (0)
21. Brazil ( 8 ) К  125) 1(125) 2( 2 5 0 '
22. Argentina ( ' )
23. S. Korea i 1(24) 33( 805) 11(268) 17(415) 7( 170)
24. R. China 1: so ) 4(80) K20) 2( 40) 41( 820) 8(160) 19(380) 8(  160)
25. Honqkonq ( 5 ) 2 400) 1(200) 1 200
26. Thailand (2) 11( 500) 1(500) 1( 500)
27. Singapore 1 1(48) 1(48) К  48) 11 524) 4(191) 3 149) 4(149)
28. Malaysia 1:i3) 9( 692) 1( 77) 6( 762) 2 (  153)
29. Phillipines (5) 3( 600) 1(200) 2(400) 1( 2 0 0 )
30. Indonesia i 1 j
31. Others (9) К H D 3( 333) 1(111) 2(222) К  H D

Total (172) 6(35) 3(24) 5( 29) 106( 624) 26(153) 53(312) 6( 353) 24 ( 141)

Source: EIAJ

S E C T I O N  1
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tronics pirts)

Unit: responses {%)

■ ‘.y Avail- Easy to Aid from
lity of Cooperate with host 
i tal  Local Government

Local Investment 
Made by Related 
Production 
F irms

Difficult 
to export 
from Japan

Local Market 
Expected to 
Expand

Third-country 
Market 
Expected to 
Expand

Exporta­
tion
to Japan

Royalty
Income

1(1000) 1(1000)
1( 1000)

'A3)

: 2oo)
: H9)

' . ’ 53)

1( 250)

2( 250)

7( 170) 
8( 160) 
1 200) 
1( 500)

H HD

2( 286 )

1( 125)

16( 390) 
28( 560)

2( 1000) 

14( 667) 
10( 769)

1(1000) 
3( 333)

1 (143)

3(375)

10(264)
21(420)

15(714)
3(231)

24( 141) 78( 459) 53(312)

2( 143) 6( 857) 2(

2( 250) 2( 500) K
U 1000) 1(1000)

et 750) 5( 625) 4(
i(1000 l( 1000

9(8( 195) 15( 366)
3( 68) 25 [ 50.0) 18

3 600) 1(
2(1000) 1( 500) 1
3( 149) 1U 524) 13
2( 154) 6( 546) 9(
2( 400) 46.2) 2(
l( 1000) 1 1000

K2( 22.2) 3{ 333)

33 ( 15.4) 83 ( 48.8) 62 (

286)

250)

500)

270) 14(342) 2( 49)
360
200)
500)
619)

8(160) 1( 20)

69.2)
400)

2(154)

H D 1(111)

38.5) 24(141) 4( 24)

S E C T I O N  2
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Table II-6-10 Motives for Overseas Investment, by Country {Industrial Electronics)

Low Cost 
of Materi­
al $> Parts

Good Qual­
ity of 
Materials 
& Parts

Stable 
Supply of 
Materials 
& Parts

Stable
Low-cost Good-Quality Supply of
Labor Labor Labor

Ready Avail- Easy to 
ability of Cooperate with
Capita1 Local

1. Norway
2. Sweden
3. Finland
4. Denmark
5. England
6. Holland
7. Belgium
8. France
9. W. Germany
10. Portugal
11. Spain
12. Italy
13. Austria
14. Greece

1(1000)

16. America (9) К  ill) 1(111) 1(111) 1( 111)
17. Canada 018. Mexico h i
19. Venezuela 020. Chile (0)
21. Brazil 5!
22. Argentina (0)
23. S. Korea 4 2[ 50.0) 1( 250)
24. R. China (6) К  167) 2(333) 4(667) 3( 167) 3( 500)
25. Hongkong (0)
26. Thailand (°)
27. Singapore П) 1(1000) 1(1000) 1(1000)
28. Malaysia (2) 1(300) 1( 500)
29. Phillipines (0)
30. Indonesia 0
31. Others Ы 4(1000)

Total (34) 6( 17.6) 1( 29) 3( 88) 7(206) 2( 59) 6( 17.6) 2( 59)

1( 25.0)

2( 59)

Source: EIAJ

S E C T I O N  1



Unit: responses (Ï)

■ .ai 1 - Easy to
if Cooperate with

Local

Aid from 
host
Government

Local Investment 
Made by Related 
Production 
F irms

Difficult 
to export 
from Japan

Local Market 
Expected to 
Expand

Third-country 
Market 
Expected to 
Expand

Exporta­
tion
to Japan

Royalty
Income

1(1000)
1(1000) 1(1000) 1(1000)

K  H D 8( 889) 1( HI) 1(111)

1(1000) 1(1000)

3( 600) 5(1000) 5( 100.0) 1( 20.0)

1( 250) 2( 500) 3( 750) 1( 250) 1( 250)
4( 167) 2( 333) if 167) 3( 500) 2( 333) 1(167)

1 1(1000) 1(1000) 1(1000) 1(1000)
2(1000) 2(1000) 1( 50.0) 1{ 500)

1( 25.0) 1( 25.0) 2( 500) 4(1000)

>) 2( 59) 13( 382) 3( 88) 14( 418) 27(79.4) 6( 177) 3( 88) 2( 59)

S E C T I O N  2
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Table II-6-11 Estimation of Regional Distribution of Overseas
Production by Japanese Companies (1978)

Overseas 
production 
(1,000 units)

Regional Distribution (%)

West Europe North America Asia Other

Color TVs 3,223 7.6 52.6 30.9 8.7

B & W TVs 3,222 (1) 0 84.6 15.3

Radios 10,551 (1) 0 93.0 6.9

Radio-cassette 
tape recorders 6,602 (1) 0 94.7 5.3

Car radios, 
car stereos - - - - -

Stereo sets 704 (1) 0 67.6 32.4

Speaker systems 704 - - -

Other hifi, amps 367 (1) 0 93.5 6.5

Source: EIAJ

Note: (1) included in "Other"

I I - 6 - 2 9



Table II-6-12 Estimation of Regional Distribution ot Ovecseas
Production by Japanese Companies (1979)

Overseas 
production 
(1,000 units)

Regional Distribution (%)

West Europe North America Asia Other

Color TVs 4,029 7.8 52.8 29.0 10.4

B 6 W TVs 3,979 (1) (1) 84.6 15.3

Radios 10,565 (1) 0 92.5 7.5

Radio-cassette 
tape recorders 10,103 (1) 0 95.3 4.7

Car radios, 
car stereos 406 (2) (2) (2) (2)

Stereo sets 1,138 (1) (1) 67.6 32.4

Speaker systems . 1,047 (3) 80.5 19.5 (4)

Other hifi, amps 653 (1) 0 97.1 2.9

Source: EIAJ

Notes: (1) Included in "Other" category
(2) Not separable by region
(3) West Europe included in "Asia"
(4) "Other" included in North America

H-6-30
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Table II-6-13 Estimation of Regional Distribution of Overseas
Production by Japanese Companies (1980)

Overseas 
production 
(1,000 units)

Regional Distribution (%)

West Europe North America Asia Other

Color TVs 5,744 10.3 60.8 13.3 15.7

B & W TVs 4,192 (1) 0 85.3 14.7

Radios 11,844 (1) 0 92.8 7.2

Radio-cassette 
tape recorders 11,586 (1) 0 93.9 6.1

Car radios, 
car stereos 581 (1) 0 42.3 57.7

Stereo sets 839 (1) (1) 47.2 52.8

Speaker systems 1,551 9.9 81.4 8.7 (2)

Other hifi, amps 602 7.6 0 92.4 (2)

Source: EIAJ

Notes: (1) Included in "Other"
(2) Included in "Asia"

>
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Table II-6-14 Estimation of Regional Distribution of Overseas
Production by Japanese Companies (1981)

Overseas 
production 
(1,000 units)

Regional Distribution (%)

West Europe North America Asia Other

Color TVs 6,486 12.9 58.0 14.7 14.5

B & W TVs 4,108 (1) 0 84.0 16.0

Radios 14,146 (1) 0 93.6 6.4

Radio-cassette 
tape recorders 11,586 (1) 0 94.1 5.9

Car radios, 
car stereos 730 (2) 0 (2) (2)

Stereo sets 906 (1) (1) 57.5 42.5

Speaker systems 1,510 14.0 76.5 9.5 (3)

Other hifi, amps 650 12.2 0 80.8 7.1

Source: EIAJ

Notes: (1) Included in "Other"
(2) Not separable
(3) Included in "Asia"

II-6-32
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Table II-6-15 Characteristics of the Klectronics Industry in Selected Developing Countries (Asia, 1979)

Value of 
product ion 
($i mil.)

Composition of production 
<%)

Export dependency 
(Expor ts/product ion)

Scale of 
employment 

( 1,000 workers)
Dependency on 
foreign capital Stage of development; notes

R. of Korea 3,300 Consumer products: 40 70% 180 25% (50% of joint Export base for consumer
Industrial products: 10 venture are included) electronics and electronic parts
ratts: 50

T a i w a n 3,200 Consumer products: 45 80% 230 * 45% (including joint Export base for consumer
Industrial products: 6 venture) electronics and electronic parts
Parts: 49

Hongkong 2,000 Consumer oroducts: 68 90% or more 90 about 10% Export base for medium- and low-
Industrial products: 2 grade consumer electronics
Parts: 30

Philippines 320 Parts: 65 90% 34 Very high Import substitution for sets:
Most of the remainder export base for some parts
Is consumer products

Singapore 1,8S0 Consumer products: 39 90% 66 Very high (more than Export base for consumer
Industrial products: 2 80% of all Indus- electronics. (Higher
Parts: 59 tr ies) dependency on imported parts 

than in Korea and China.)

Indonesia 541 More than 90% is consumer 2% 43 High (While there are Substitution of imports by
products some fields where assembly of imported parts.

participation by 
foreign interests is 
prohibited, most local 
manufacturers are 
receiving technical 
assistance from overseas.)

Malaysia 990 90% is parts 75% 61 Very high. (Over 90% for 
all indust ries.)

Export base for medium-grade 
consumer products and some 
parts.

Thialand 106 90% is consumer 
electron ies

1 0% 40 Very high. Substitution of imports by 
assembly of Imported parts.

Sri Lanka slight Some production of 
radios

0 N. A. Low. Substitution of some imported 
products by assembly of
imported parts.

Source: EIAJ
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Table 11-<>-!(: Scale of World Production and Demand (1980)

(Unit: 1,000 3ets, percentage in parentheses)

R. Korea Taiwan Hongkong Phi 1ippines Singapore Ma I ays i a Indonesia Thai land Sri Lanka

Unit Unit Unit Unit Unit Unit Unit Ur. i t Unit Unit Uni t Unit Unit Unit Unit Unit Unit Unit
produc- demand produc- demand produc- demand produc- demand produc- demand produc- demand produc- demand produc- iemand Produc- demand
t ion t ion tion t ion t ion tion t ion tion tion
Japan Japan Japan Japan Japan Japan Japan Japan Japan Japan Japan Japan Japan Japan Japan Japan Japan Japan
Maker Makar Maker Maker Maker Make r Make r Maker Maker Make r Maker Make r Maker Maker Make r Maker Maker Maker
Share Share Share Share Share Share Share Share Share Share Share Share Share Share Share Share Share Share

B Si W TVs 2,400*
5,800 544 4,500 77 96 130 216 230 |l,5401 9 72 30 700 650 111 130 neg 20

(10) (0) (25) (25) (0) (90) (80) (95) (55) (40) (40) (80) (25) (50) (60) (55) (0) (NA)

Color IVs 1,350* 2,700*
947 230 11,050] 555 24 180 18 22 (780) 65 96 150 190 150 30 35 0 15
(5) (0) (30) (25) (0) (65) (60) (90) (20) (70) (60) (65) (10) (70) (70) (70) (0) (NA)

Radios 2,300 180 4,000 170 42,000 730 100 405 1,200 220 2,400 115 1,500 1,200 660 680 62 116
(0) (0) (NA) (40) (8) (1) (10) (15) (25) (40) (25) (NA) (15) (15) (7) (5) (0) (NA)

Music Center
(incd. stereo 410 90 4,500 30 120 20 51 55 240 9 60 30 45 15 15 20 0 neg
sets) (22) (0) (50) (20) (0) (70) (80) (90) (100) (85) (100) (NA) (50) (80) (0) (NA) (0) (NA)

Car radios 400 110 60 600 10 0 30 720 a 72 45 0 1
(0) (0) (0)

, 100
(0) (1) (0) (NA) (50) (80)

» 60 30
(90) (90)

> 18 , 25
(0)

► 0-7
(5) (100) (95) (85) (95) (NA)

Car stereos 2,000 30 1,200 540 100 0 20 1, 320 15 48 5 0
(4) (0) (0) (0) (20) (0) (NA) (60) (85) (60) (90) (0)

Radio 5,283 700 8,000 240 8,400 2 , 300 0 166 7,640 265 1,160 180 780 650 0 170 0 20
cassettes (35) (20) (50) (30) (8) (90) (0) (NA) (70) (80) (78) (NA) (20) (50) (0) (NA) (0) (NA)

Other tape 3,600 80 2,000 20 3,600 150 0 30 2,640 72 300 40 600 450 0 50 neg neg
recorders (80) (0) (25) (0) ( 20) ( 70) (0) (NA) (70) (90) (100) (NA) (40) (25) (0) (NA) (0) (NA)

Source: NRÎ

Note : Indicates inclusion of chassis; completed products value shown in brackets
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Table 11-6-17 (1) Polices Related to the Electronics Industry, and Outlook for
the Industry, in Selected Asian Countries

Republic of Korea Taiwan

Development stage of the 
electronics industry

Characteristics and outlook 
of industrial policy related 
to the electronics industry

Export base for consumer 
electronics devices and 
parts

- On basis of Electronics 
Industry Promotion Law:
(a) Treasury subsidies
(b) Grants
(c) Extended-term, low- 

interest financing
(d) Tax incentives

- Preferential treatment for 
the industry in connec­
tion with financing 
systems

- Easing upon liberaliza­
tion of imports

- Easing upon regulations 
related to foreign invest­
ment

Export base for consumer 
electronics devices and 
par ts

- In offing: Six-Year Plan for 
Development of Electronics 
Industry, and Development 
Program for the Electro­
nics Industry Sector, 
through which:
(a) Setting of targets 

for self-sufficiency 
in parts and materials

(b) Investment incentives 
legislation

- Foreign investment attrac­
tion policy:
(a) Emphasis on market- 

related technology 
rather than capital

(b) Movement away from 
imposing obligation 
to export

- Xin Zhu science & industry 
zone
Establishment of a high- 
technology center; 
preference for inclusion 
in this center

- Enforcement of an R & D 
ratio (0.5% of sales)

(Continued)
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MICTi

Requirements of the host 
Government and society

Medium-term outlook and 
Problems of the electronics 
Industry

Improvement of the trade 
balance at the level of 
the firm
Promotion of transfer of 
technology
Enforcement of domestic 
parts procurement

Republic of Korea

Rising wage costs 
Weak materials industry 
Weak non-price competi­
tiveness relative to Japan 
(esp. in marketing, 
quality, design)
Low level of investment in - 
R & D
Stagnation of growth of 
the electronics industry 
due to the above 
Excessive dependence on 
Japan for advanced parts

Improvement of the trade 
balance at the level of 
the firm
Enforcement of domestic 
parts of procurement 
Enforcement of domestic 
reinvestment of profits 
Promotion of transfer of 
technology

Rising wage costs 
Weak materials industry 
Weak non-price competi­
tiveness relative to Japan 
(esp. in marketing, 
quality, design)
Low level of investment in 
R & D
Weakness of firms 
Stagnation of growth of 
the electronics industry 
due to the above

Taiwan



Table I1-6-17 (2) Polices Related to the Electronics Industry, and Outlook for
the Industry, in Selected Asian Countries

Development stage of the 
electronics industry

Characteristics and outlook 
of industrial policy 
related to the electronics 
industry

Requirement of the host 
government and society

Medium-term outlook and 
problems of the electronics 
industry

Philippines

Substitution for imports 
of sets, and export base for 
certain parts

Electronics industry is 
included in IPP and EPP 
frameworks
(a) Tax exemptions
(b) Accelerated deprecia­

tion etc.
Reduction of tariff on 
imports of electronic 
par ts
Promotion of development 
of export industry

Increase in domestic pro­
curement of parts

Effort for exportation of 
parts and products

Under-developed infra­
structure
(a) Power outages
(b) Low level of relia­

bility of telephone 
and mail service

(c) Immature state of 
supporting industry

Low level of local pro­
curability of parts

Singapore

Export base for consumer 
electronics devices and parts

As high-priority industry 
categories designated 
by the Economic Develop­
ment Board there are:
(a) Electronic devices 

for industrial use
(b) High-grade appliances
(c) Electronic parts
(d) Electronic materials

Improvement of level of 
products

Integration of production; 
prDmotion of automation 
Increasing R s D activi­
ties in-country

Rising wage costs 
High worker turnover

Indonesia

Substitution for imports of 
sets, by assembly of imported
pa: ts

"Electronic parts" is on 
the printing list, of the 
DSP industries 
Restrictions on parts im­
ports, to promote domestic 
industry
Foreign investment is pro­
hibited in the fields of 
radios, stereos, tape 
recorders, TVs.

Improvement of local parts 
procurement ratio

Development of local sub­
contractors
Effort for exportation of 
parts and products

Low quality of work force 
Immature state of support­
ing industry 
Further restriction on 
parts imports
Foreign investment is pro­
hibited in the fields of 
radios, stereos, tapes, 
recorders, TVs



Table I1-6-17 (3) Polices Related to the Electronics Industry, and Outlook for
the Industry, in Selected Asian Countries

Development stage of the 
electronics industry

Characteristics and outlook 
of industrial policy 
related to the electronics 
industry

Requirement of the host 
government and society

Malaysia Thailand

Export base for medium-grade 
consumer electronics and some 
parts

- "Electronics" is one of 
the areas receiving 
beneficial treatment under 
the Development Promotion 
Law
Promotion of employment of 
ethnic Malays 
Development of export 
industry

- Creation of jobs for 
ethnic Malays and oppor­
tunities for their ad­
vancement to managerial

Import substitution by im­
portation of parts

'Tudio transmitters and 
receivers" and "electro­
nic parts" are categories 
of industry to which the 
Investment Promotion Law 
applies
Tariff reduction for im­
ported modules 
Development of export 
industry

Increase in rate of local 
procurement of parts 
Creation of jobs for 
Thais and opportunities 
for their promotion to 
managerial parts 
Improvement of the trade 
balance at the level of 
the firm
Promotion of transfer of 
technology

Sri Lanka

Substitution for imports of 
sets, by assembly of imported 
parts

"Electronics products" are 
one of the categories for 
which foreign investment 
is welcome
Attraction of foreign 
investment to export 
processing zones and 
other locations, and 
continuation of strong 
efforts to attract industry

Increased investment

(Continued)



Medium-term outlook and 
problems of the electronics 
industry

Malaysia

Increase in wages cost 
- Increase in electric power 

rates
Need to employ ethnic 
Malays in all positions in 
accordance with their 
percentage of the popula­
tion

Source: NRI



Thai land Sri Lanka

Uncertainty of policy 
related to electronics 
industry
Immaturity of supporting 
industry
Low quality of work force 
Limitation on numbers of 
foreign nationals employ­
ed, due to desire to pro­
mote transfer of tech­
nology

Under-developed infra-
st ructure
Infration
Under-developed indus­
trial infrastructure



Table II-6-18 Local Procurability of Parts for Tape Recorders 
and Color TVs, in Eight Asian Countries

Taiwan R. of Korea Hongkong Singaoore
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APPENDIX 5-7

Integrated circuits, its technological 
trend and future, by Mr. 0. Fujii, Director 
Electronics Devices Division, Electronic 
Industries Association of Japan
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1 . What is integrated circuit?
2 . History of ICs
3. How to manufacture ICs?
4. Classification of ICs
5 . Applications of IC,3
6 . IC industry in Japan
7. IC industry in the world
8 . Technology trend
9. Related industry

1 0 . Future of the IC industry
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Association of Japan
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Table II-8-1 Applications of Semiconductor Devices

_________ (Unit: %)
Composition (1982) 

in Japan in U.S.
Consumer electronics 52.8 11

Television receivers 8.9
Video tape recorders 16.2
Audio equipment 13.9
Musical instruments 1.1
Home appliances 1.7
Cameras 2.1
Watches & clocks 2.0
Games 4.3
Others 2.6

Industrial electronics 47.2 72
Office machines 3.7
Calculators 3.3 5
Facsimile s 1.6
Personal computers 
& World processors

3.5

Office Computers 2.0
Computers and peripherals 9.4 40
Communications 7.6 15
Control & Measurements 3.7 6
Medical equipment 0.3
Automotive 3.5
Robots 0.6
Vending machines 0.4 / 6
Transceivers 0.2
Power supplies 2.0
Others 5.4 J

Military & Space 17
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Table II-8-2 World Semiconductor Production (1982)

(Unit : Millions of Dollars)
Location Production

Japan
IC OC

D
v

r

C
O

Discrete 1,500
Total 4,980

U . S . A .
IC Merchant 6,300
IC Captive 3,000
IC Total 9,300
Discrete 1,870
Total 11,170

Europe (west) 
IC 790
Discrete 710
Total 1,500

Rest of world 
IC 160
Discrete 190
Total 350

Total IC 13,730
Total Discrete 4,270

Total Semiconductor 18,000

II-7-3
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Fig. II-8-1 "Family Tree" of Semiconductor Technology and End Uses
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INTEGRATED CIRCUITS DISCRETE DEVICES
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The production of electronic components in 1982 amounted 
to ¥3,490.3 billion, or 106.1% of that of the previous year.
By item, passive and other components registered ¥1,855.1 billion, 
or 105.9% of that of the previous year while active components 
recorded ¥1,592.3 billion, or 106.0% in the same comparison. 
Consequently, identical growth rates were seen.

On one hand, the 6% increase during the current period of 
sluggish growth is an indication of a stable trend, but on the 
other hand, when analyzing the situation by product, the growth 
of passive and other components was dependent on the high growth 
of magnetic tapes. Similarly, the growth rate of active components 
was dependent on integrated circuits. Furthermore, it should 
not be ignored that most other products registered growth rates 
lower than those of the previous year. Moreover, the growth 
rates exceeding the 20% level in 1980 and 1981 suddenly slowed 
down during 1982, and uncertainty over the future was seen in 
certain industrial sectors. Production of consumer electronics 
equipment, which is a factor heavily depended upon, turned to 
become sluggish. As a result, a declining trend was observed.

On the other hand, during the current well-known age of 
electronics, electronics technology and electronic components 
have found their way into most all households and the respective 
industries. Such development seen in the area of electronics 
represents a positive move in improving our society, economy, 
and industry. The current world recession would have been much 
worse without the influence of the development of electronics.
(Figure 29) Production Trends of Electronic Components

* *



r
1

.y

(1) Passive and Other Components
The production of passive and other components in 1982 

amounted to ¥1,8 55.1 billion, or 105.9% of that of the previou . 
year. When compared to the 1981 figure, the growth rate had 
undergone a sharp drop. The production of passive and other 
components, excluding magnetic tapes which exhibited a favorable 
trend along with the diffusion of VTRs, amounted to ¥1,430.9 
billion. Resultantly, a negative growth or 99.2% of that of the 
previous year was recorded.

The major market for passive and other components has been 
the consumer electronics market, and passive and other components 
have shown a growth similar to the pace of consumer electronics. 
Recently, however, together with the introduction of electronics 
to areas other than the electronic industries, the markets 
underwent diversification and demand grew. This was especially 
true for information-related equipment in the area of industrial 
electronics such as computers, communication equipment, and so 
on. Although there is a trend of market expansion, the high- 
level dependency on consumer electronics has persisted. As a 
result, together with such trends observed since the latter half 
of 1981 including the stagnant situation Qf audio equipment and 
color TVs, and especially, the slackened- growth of VTRs and 
the decline in the number of components per set, the future 
outlook of the electronics industry is not an optimistic one.

In addition to active technological development, the crea­
tion of demand and adaptability to the market trends represent 
the key to the future.
(Figure 30) Production Trends of Passive and Other Components
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Exports of passive and other components amounted to ¥1,003.7 
billion, or 106.7% of that of the previous year. When magnetic 
tapes are excluded, these figures represent a decline similar 
to the situation of the production trend. Although Japanese 
products are high in quality and reliability, and have subsequent 
ly received a high evaluation throughout the world, stagnant 
demand and the worldwide recession have caused the growth rate 
to drop over the successive periods. By destination, exports 
to Asia, accounting for 35% of the total exports, and exports 
to North America, second in terms of volume behind Asia, recorded 
a levelling-off trend of 101.6% and 102.1% in comparison to the 
previous year, respectively. On the whole, a declining trend 
was observed. On the other hand, although the scale is small, 
imports registered ¥144.8 billion, or 114.2% of that of the 
previous year, showing a two-digit growth. By product, com­
ponents primarily for industrial electronics, including resis­
tors, connectors and associated radio equipment, exhibited a 
high growth rate. By destination, the U.S. proved to be the 
major country, accounting for 60.5% of all imports, registering 
a growth of 27.7%.
(1)—1 Passive Components

Production of passive components amounted to ¥777.4 billion, 
or 96.0% of that of the previous year, indicating a decline for 
the first time in five years since 1977. Although the produc­
tion value of passive components indicates the highest composi­
tion ratio among passive and other components, a declining 
trend is observed annually as a result of the rapid growth of 
magnetic tapes and the increased number of solid state products. 
When studying the trend by product, there is a strong tendency 
towards compactness, integration, and high performance. The 
changing situation of production and demand among indivisual 
items has been remarkable. Passive components by item are 
described below. (See Table 12 and Basic Statistics.)

Both variable and fixed resistors recorded growth rates 
lower than those of the previous year. This is mainly attribu­
table to the stagnant situation of audio equipment. As for 
variable resistors, carbon and wire-wound resistors exhibited 
a sharp drop, but other items registered two-digit growth rates. 
Included among such other items are small chip components, 
whose production is still small in terms of scale, but which 
are increasingly being substituted for conventional components 
made of lead. Among fixed resistors, the sales of carbon 
resistors became stagnant, but that of metal film, network items, 
and others exhibited a favorable trend. Metal film fixed 
resistors have an advantage in terms of performance, and their 
growth replaced that of carbon fixed resistors in both the 
industrial and consumer electronics fields. Network items and 
others represent those products corresponding to demand for 
high density mounting. Among these, those which have achieved



compactness, integration, and high performance show favorable 
trends. The export of resistors (including components) amounted 
to ¥479 million, or 98.5% of that of the previous year, reflect­
ing the impact of the two-digit decline in exports to Asia, 
which account for approximately half of all exports. Imports 
registered ¥6.6 billion, or 113.5% of that of the previous year, 
among which special-use equipment from the U.S. amounted to 
¥4.1 billion, or 137.6% of that of the previous year.

As can be seen in Table 12, capacitors turned to show a 
stagnant trend. When analyzing the trends of major products, 
the production of aluminum capacitors, which show the largest 
scale, recorded a decrease of 6.7% from the previous year.
Aluminum electrolytic capacitors, characterized by reasonable 
cost and a high storage capacity, showed a satisfactory trend 
in both the industrial field and exports, which carry relatively 
significant weight. However, due to a declining trend in the 
consumer field, a decrease has been registered on the whole. 
Moreover, while a trend fowards employing chips has become evident, 
the production of aluminum electrolytic capacitor chips, which 
was once thought to be difficult, was made possible after con­
tinuous efforts. The production of ceramics (porcelain) 
registered an increase of 9.6% over that of the previous year, 
showing a satisfactory trend. The market for ceramics is mainly 
the consumer market, but ceramic chip technology has been 
developed at an early stage, thus absorbing the traditional 
demand for tantalum and film; and exports also show a favorable 
two-digit growth. The production of tantalum registered a 
decrease of 5.8%. Due to the high performance of tantalum, 
demand has been consistent, but since its price varies according 
to the trends of the related raw materials, some products for 
consumer use and industrial use have been replaced by aluminum 
electrolytic capacitors and ceramics, respectively. Further­
more, in the area of films, the differentiation of growth and 
decline was apparent between plastic film capacitors mainly 
for consumer use and metallized plastic film capacitors for 
industrial use.

The production of composite parts registered a decrease 
of 1.57% from the previous year. Due to the trend fowards inte­
gration, prices are increasing, but since the usage of composite 
parts is concentrated in the consumer-use field and since they 
have been sub rituted by hybrid ICs, a decline of 42.7% was 
registered c volume basis.

Transfc ,,ers which are heavily dependent on consumer demand, 
showed a severe trend in 1982, similar to that of all other 
components. On the other hand, as a result of the system of 
production where various types of items are manufactured but 
where small orders for each item are received, automation has 
been delayed. However, due to positive facility investments 
and subsequent cost reductions, an increase of 7.4% was re­
gistered on a volume basis.
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As seen in Table 12, when classifying passive components 
into major types, only crystal vibrators recorded an increase 
in terms of value. The usage of crystal vibrators is expanding 
considerably, and they indicate a favorable trend based on a 
consolidated production system to cope with various fields. 
However, together with the decline seen in watch prices and 
other items, the trend toward a quantitative boom is gaining 
strength.
(Table 12) Actual Production of Passive Components in 1982

* In c o m p a r i s o n  t o  the p r e v i o u s  y e a r  Un i t :  1 , 0 0 0  units, V  million, %
V o l u m e V a l u e

P r o d u c t s "--u * •
Passive c o m p o n e n t s 7 7  7 . 3  6  9 9  6 . 0

Resistors 4  4 . 5  1 (5.8 7  4 9  9  8 1 9  2 . 1  3  3 9  4  8
C a p a c i t o r s 1 3  9 . 7  0  9 . 1  4  1 1 0  4 . 0 2  9  6 . 8  8  3 9  6  6
C o m p o s i t e  parts 3  0  8 . 6  6  2 5 - T 3 2  8 . 7  7  7 8  4 . 3
T r a n s f o r m e r s 2 . 0  6  9 . 3  1 7 1 0  7  '4 -- * 2  3  0 . 2  1 6 9  7  3'
Crystal vibrators ! 3  8  6 . 3  5  9 1 2  7 . 1 2  9 . 3  6  0 1 0  1.3

S o u r c e :  M i n i s t r y  o f  International T r a d e  a n dI n dustry, Statistics o n  P r o d u c t i o n  T r e n d s

(1)-2 Audio Parts
The production of audio parts amounted to ¥176.6 billion, 

or 98.0% of that of the previous year, which shows a severe 
condition reflecting the stagnancy in the field of audio equip­
ment. When observing the trends by period, a decrease of 3.7% 
in the January-March period, a decrease cf 8.6% in the April- 
June period, an increase of 0.8% in the July-September period, 
and an increase of 3.2% in the October-December period were 
recorded, thus indicating a bottoming out trend. Exports show 
an opposite trend, and a clear trend of recovery remains to be 
seen. When analyzing production by item, magnetic heads re­
gistered ¥71.1 billion, or 116.5% of that of the previous year, 
supporting audio parts on the whole through the sales of 
magnetic VTR heads, whose price per unit is high. On the other 
hand, speakers, pick-ups, etc., which are essential audio 
components, showed a two-digit decrease. The unit price of 
stereo headphones, which had been showing a favorable trend 
in 1981, also declined. The production of audio parts, when 
magnetic heads are excluded, declined by 11.5%.



(Table 13) Actual Production of Audio Components in 1982
* In c o m p a r i s o n  t o  the p r e v i o u s  y e a r  U n i t :  1 , 0 0 0  units, V m i l l i o n ,  %

^ r o d u c t s "  ~~~~
V o l u m e V a l u e

• »
A u d i o  parts 1 7  6 . 5  7  0 9  8 . 0

S p e a k e r s 1 4- 0 . 3  3  9 8  6 . 5 6  2 . 3  9  6 8  9 . 5
M i c r o p h o n e s 2  0 . 5  3  3 9  0 . 7 2  1 . 0  6  8 1 0  1.7
S t e r e o  h e a d p h o n e s 1 l.S 7 5 9  1 . 3 l 4 . 0  8  4 7  3 . 3
P i c k - u p s 8 . 1  + 0 7  8 . 4 7 . 9  7  2 8  3 . 2
M a g n e t i c  h e a d s 1 7  7 . 7  1 8 1 0  8 . 6 7  1 . 0  5  0 1 1 6 . 5

S o u r c e :  M i n i s t r y  o f  International T r a d e  a n d
I ndustry, Statistics o n  P r o d u c t i o n  T r e n d s

(l)-3 Mechanical Parts
The production of mechanical parts amounted to ¥402.1 

billion, or 105.9% of that of the previous.year, indicating 
a stable trend. &y product, switches registered a decrease 
while others maintained an increasing trend.

The production of TV tuners amounted to ¥71.1 billion, or 
106.9% of that of the previous year. Exports of color TVs 
and tuners decreased, but domestic demand for TV and VTR tuners 
showed a favorable trend.

The production of connectors amounted to ¥100.9 billion, 
or 108.0% of that of the previous year, but when compared to 
the average two-digit growth of 23.2% for six consecutive 
years since 1976, the figure indicates a sharp decrease. The 
usage of connectors is most likely to expand in the field of 
optic communication and other high technology areas. In 1982, 
due to the stagnancy observed in consumer electronics and the 
decrease in the volume used as a result of the trend towards 
solid state, the growth of connectors decelerated. Connectors 
were developed by the U.S. for military purposes, and resultant- 
ly U.S. technology and productivity are high. This has caused 
Japan to be exceptionally very dependent on imports for this 
product in comparison to other consumer electronics. Imports 
in 1982 amounted to ¥28.4 billion (custom clearance code 
85.19-270: which primarily indicates a classification of con­
nectors), or 119.7% of that of the previous year, among which 
imports from the U.S. registered ¥22.8 billion, or 121.2% of 
that of the previous year.

The production of printed circuit boards amounted to ¥160.0 
billion, or 112.4% of that of the previous year. Demand for 
wiring boards has increased considerably, because such boards con­
tributes to an improvement of wiring efficiency for the internal 
part of machines, and consequently, production indicated a
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two-digit growth for seven consecutive years. Generally, many 
types of printed circuit boards are manufactured, but in small 
quantity. Therefore, because of this characteristic of labor- 
intensive production, most printed circuit boards are manufactured 
by small manufacturers, thus registering an actual production 
value of about ¥300.0 billion. On the other hand, this area 
is the most advanced field in terms of design, manufacturing 
and inspection, all of which are computer-controlled.
(Table 14) Actual Production of Mechanical Parts in 1982

* In c o m p a r i s o n  to t h e  p r e v i o u s  y e a r _ _ _ _ _ _ _ _ _ _ _ Unit: 1 , 0 0 0  units, 1 , 0 0 0  m 2 ,  V  million, %

P r o d u c t s
V o l u m e V a l u e

• •
M e c h a n i c a l  parts +  0  2 . 0  8  0 1 0  5 . 9

T V  t u n e r s 3  9 . 6  9  0 l 0  0 . 1 7  1 . 1 + 9 1 0  6 . 9
C o n n e c t o r s 1 . 8  2  L.l 1 8 1 2  r:\ 1 0  0 . 9  4  0 1 0  8 . 0
S w i t c h e s 8  6  9 . 7  0  6 9  5 : & 7 0 . 0  3  7 9  0.6''
P r i n t e d  circuit b o a r d s  ^ l 1.1 2  1 9  4.,+ 1 5  9 . 9  0  0 l 1 2.4-

S o u r c e :  M i n i s t r y  of International T r a d e  a n dI n dustry, Statistics o n  P r o d u c t i o n  T r e n d s

The production of other electronic components amounted 
to ¥499.1 billion, or 130.7% of that of the previous year.
By type, wired communication equipment components amounted to 
¥58.2 billion, or 102.7% of that of the previous year; TV 
antennas amounted to ¥16.7 billion, or 107.7% of that of the 
previous year; and magnetic tapes to ¥424.2 billion, or 137.0% 
of that of the previous year. Among these, magnetic VTR tapes 
amounted to ¥286.4 billion, or 165,1% of that of the previous 
year. Magnetic tapes represent the supporting factor of 
electronic components in 1982, registering a production volume 
2.2 times that of resistors.
(2) Active Components

The production of active components in 198,2 amounted to 
¥1,592.3 billion, or 106.0% of that of the previous year, 
indicating a mere one-digit increase for the first time in 
the past four years since 1978. This shows a sudden shift from 
the recent trend of high growth.
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By type, electron tubes amounted to ¥396.6 billion, or 
91.1% of that of the previous year; semiconductor devices amounted 
to ¥360.5 billion, or 95.3% of that of the previous year; and 
integrated circuits to ¥835.2 billion, or 121.3% of that of the 
previous year. Electron tubes and semiconductor devices registered 
negative growth rates, reflecting the stagnancy of consumer 
electronics, which they heavily depend on.

The use of semiconductors is very extensive, and demand is 
increasing in the various fields. Japanese products are accepted 
by markets throughout the world for their high guality, and 
the exports are increasing. But, due to the criticism by the 
U.S. and other developed countries against the Japanese exports, 
overseas production by Japanese manufacturers in Europe and the 
U.S. is being actively promoted. Furthermore, foreign manufac­
turers, taking notice of the size of the Japanese markets and 
their productivity, have entered Japan, thus recently eliminating 
national boundaries, particularly in the seminconductor industry. 
Moreover, other characteristics of the semiconductor is that 
since it is a product of the most advanced technology, it requires 
severe adjustments for technological innovation, huge research 
development and facility investments,^and effective and positive 
use of funds.

Both the domestic and foreign situation surrounding the 
semiconductor industry are severe, but since the semiconductor 
represents the basis of the electronics industry, it plays an 
important role in the future development of the electronics 
industry. Its role has been increasing more and more as a 
promotor of the revolution of the whole industry, because semi­
conductors have been widely used in other industries and have 
technological and economic rippling effects.
(Figure 31) Production Trends of Active Components
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(2)-l Electron Tubes

The production of electron tubes in 1982 amounted to 
¥396.6 billion, or 91.1% of that of the previous year, indicat­
ing a decrease for the first time in four years. Furthermore, 
exports amounted to ¥175.1 billion, or 89.4% in the same 
comparison.

Cathode-ray tubes which account for 75.8% of the produc­
tion of electron tubes recorded ¥300.5 billion, or 90.1% of 
that of the previous year. When analyzing the demand trends, 
European markets became sluggish, and self-production increased 
in Southeast Asia. As a result, exports experienced a sharp 
drop. Domestic shipments of color TVs indicated the highest 
increase ever in comparison to the past, but the increase was 
not able to compensate for the sharp decline in exports.

The production of black and white picture tubes amounted 
to 4,605 thousand units, or a 63.6% decrease from that of the 
previous year. Exports to China, a major destination, were 
reduced to half and production in Southeast Asia increased, 
thus resulting in a decrease in exports on the whole. More­
over, the domestic production of black and white picture tubes 
has continuously declined, and demand.4? most likely to 
decrease further.

On the other hand, concerning the production of industrial 
tubes, those for office automation and other displays amounted 
to 3,407 thousand units, or 136.4% of that of the previous year, 
indicating a favorable trend. In the case of other electron 
tubes, display tubes registered 54,225 thousand units due to 
the development of electronic games and computers, recording 
118.4% of that of the previous year, subsequently indicating 
a favorable trend. Image pick-up tubes registered 1, 552 thousand 
units, or a decrease of 88.2% from that of the previous year 
as a result of the stagnant demand for portable VTRs.

(Table 15) Actual Production of Cathode-Ray Tubes in 1982

* In c o m p a r i s o n  to t h e  p r e v i o u s  y e a r  un i t :  V m i l l i o n ,  1 , 0 0 0  units, %
V o l u m e V a l u e

P r o d u c t s • •
C a t h o d e - r a y  t u b e s 2  9 . 9  9  7 8  8 . 8 3  0  0 . 4  9  5 9  0 . 1

Picture t u b e s  1 2  6 . 5  9  0 8  5 . 0 2  8  4 , 5  7  0 8  8 . 8
C o l o r  p icture t u b e s 2  1 . 9  8  5 9  1 . 5 2  7 2 . 7  7 7 9  0 . 2
B l a c k / w h i t e  picture t u b e s 4 . 6  0  5 6  3 . 6 1 1.7 9  3 6  5 . 5

Industrial t u b e s 3 . 4  0  7 1 3  6 . 4 l 5 . 9  2  5 1 2  1 . 3
S o u r c e :  M i n i s t r y  of  International T r a d e  a n d

Industry, Statistics o n  P r o d u c t i o n  T r e n d s
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(Table 16) Actual Exports of Cathode-Ray Tubes in 1982

t

* In c o m p a r i s o n  t o  the p r e v i o u s  y e a r  Unit: 1 , 0 0 0  units, V m i l l i o n ,  %
N .  P r o d u c t s  

D e s t i n a t i o n s  N ^

C a t h o d e - r a y  t u b e s  for c o l o r T V s C a t h o d e - r a y  t u b e s  for b l a c k / w h i t e  T V s
V o l u m e V a l u e V o l u m e V a l u e

• • • »
Asia 2 . 0  6  4 7 0.7 2  8 . 9 8  1 7  7  7 1.6 4 3 6  6 . 9 4 . 8  1 8 7 5.9
E u r o p e 4 . 0  0  6 9  1.5 6  3 . 5  2  9 9  2.1 1 2 2 2 0  7  3 6 3 3 2 2  2  3
N o r t h  A m e r i c a 7  6 5 6  2.2 1 1 . 1 2  8 7  4.0 3  7 4 1 6  3.1 1.8 4  0 2  2  2  9
L a t i n  A m e r i c a 9  5 4 1 0  3 . 1 1 5.2 3  9 9  7  6 7 1 6 . 4 3 4 2  5 . 3
A f r i c a 1 8 6 9  1.9 3.5 4  9 7  6.9 4 5 3 1 3  0 0 1.9 0  4 1 3  1.8
O c e a n i a 3 0 5 7 2.3 6.2 4  1 7 2 . 4 1 3  5 . 6 1 1 4 3 . 8
T o t a l 3 . 2  8  l 8  2.2 1 2  3.7 1 6 8  5.7' 2 . 6  0  0 3  2 . 8 9 . 2  3  9 1 0  2.0

S o u r c e ! - M i n i s t r y  o f  F i n a n c e ,  Cu s t o m s - c l e a r ' a n c e  
Statistics

(2)-2 Semiconductor Devices

The production of semiconductor devices in 1982 amounted 
to ¥360.5 billion, or 95.3% of that of the previous year. In 
1981, being led by the favorable growth of consumer electronics, 
especially that of VTRs, production out-paced the growth 
rate of integrated circuits. However, in 1982, due to a de­
crease in the number of components used in VTRs and the stagnant 
situation of audios, semiconductor devices turned to record 
a negative growth. However, while most products indicated a 
decline, field-effect transistors and light emitting diodes 
showed an active trend. Field-effect transistors grew as 
a result of increasing demand for not only those for consumer 
use, but also for such fields as measurement and control. 
Moreover, growth in terms of value (up 47.5%) surpassed that 
of volume (up 10.8%) due to the growth of high performance 
and expensive products made from gallium arsenic.

Exports of semiconductor devices amounted to ¥70 billion, 
or 95.7% of that of the previous year. Exports destined to 
Asia, which represent a high composition ratio., indicated a 
two-digit decline.
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(Table 17) Actual Production of Semiconductor Devices in 1982 
* In c o m p a r i s o n  to  t h e  p r e v i o u s  y e a r  Unit: V m i l l i o n ,  1 , 0 0 0  units, %

^ r c d u c t s ^
V o l u m e V a l u e

• *

S e m i c o n d u c t o r  dev i c e s 2  1 . 5  5  5 . 2  9  I 9  5 . 1 3  6  0 . 4  7  4 9  5 . 3
D i o d e s 7 . 9  8  0 . 7  1  4 9  0 . 5 5  1 . 5  0  1 8  7 . 4

. n a n i u m  d i o d e s 3  8  8 . 9  4 0 5  7 . 6 1 . 7  8  8 5  4 . 6
Silicon d i o d e s  ■ 7 . 5  9  L.7 7  4 9  3 . 2 4  9 . 7  1 3 8  9 . 3

F  rectifiers (over 1 0 0 m A ) 2 . 4  0  8 . 3  6  2 9  5 . 6 5  3 . 2  0  4 9  1 . 6
Silicon rectifiers 2 . 3  8  7 . 5  7  5 9  5 . 6 5  0 . 5  0  7 9  1 . 9
O t h e r s 2  0 . 7  8  7 9  2 . 8 2 . 6  9  7 8  6 . 8

Transistors 8 . 3  7 1 . 8  7  2 9  6 . 3 1 4  3 . 4  5  6 9  1 . 8
G e r m a n i u m  transistors 1 9 . 1  1 5 4- 3 . 3 8  3  7 4 , 7 . 0
Silicon transistors 8 . 0  6  8 . 1  8  7 9  6 . 1 1 3  0 . 0  2  9 8  9 . 1
Field-effect transistors 2  8  4 . 5  7  0 1 1 0 . 8 1 2 . 5  9  0 1 4  7  5

T h e r m i s t o r s 1 2  4 . 3  2  8 9  0 . 3 6 . 2  8  9 1 0  5 . 8
Varistors 3  1 3 . 9  6  4 8  7 . 2 6 . 7  8  8 9  7 . 2
Th y r i s t o r s 1 7  3 . 2  1 6 l 0  8 . 7 2  0 . 0  0  3 9  6 . 5
O p t o e l e c t r o n i c  dev i c e s 2 . 1  1 3 . 4  8  7 1 1 4 . 8 6  8 . 3  9  1 1 0  7 . 2

Light e m i t t i n g  d i o d e s 1 . 9  5  3 . 8  8  9 1 1 5 . 1 4  9 . 7  7 8 1 0  9  3
O t h e r s 1 5  9 . 5  9  8 1 1 0 . 3 1 8 . 6  1 3 1 0  1 . 9

O t h e r  s e m i c o n d u c t o r  de v i c e s 6  9 . 3  4  8 5  4 . 5 1 0 . 8  4  2 1 4  0 . 8
S o u r c e :  M i n i s t r y  o f  International T r a d e  a n d

I n d u s t r y ,  Statistics o n  P r o d u c t i o n  T r e n d s

( 2)— 3 Integrated Circuits
In 1982, the production of integrated circuits amounted 

to ¥835.2 billion, or 121.3% of that of the previous year, 
accounting for more than 50% of the production of all active 
components.

When analyzing semiconductor integrated circuits, linear 
circuits which are heavily dependent on consumer products re­
gistered ¥176.7 billicn, or 94.1% of that of the previous year,
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indicating a decrease. Meanwhile, digital circuits recorded 
¥567.1 billion, or 130.6% of that of the previous year, in­
dicating a favorable trend. Among these, MOS ICs increased 
due to demand from industry, in general, such as for office 
automation and information related equipment; in addition, 
they have been more extensively used in electronic games and 
music instruments, and others. Furthermore, the full-scale 
production of the 64K memory began. Bi-polar ICs are highly 
dependent on consumer products, and the production of those 
for consumer products has been levelling off. However, sub­
stantial increases were seen in new fields such as office 
automation related products, and so on.

The production of hybrid integrated curcuits amounted to 
¥91.4 billion, or 136.9% of that of the previous year, indi­
cating sudden growth. This is attributable to design and pro­
duction technologies, which have met the rapidly changing 
needs for machines.
(Table 18) Actual Production of Integrated Circuits in 1982

In c o m p a r i s o n  t o  t h e  p r e v i o u s  y e a r  _ _ _ _ _ _ _ _ _  Unit: 1 , 0 0 0  units, ¥ r n i l l i o n , , %
Classification V o l u m e V a l u e

P r o d u c t s • #
Integrated circuits 4 . 3  9  2 . 1  5  7 1 2  5 . 7 8  3  5 . 2  3  7 i 2  1.3

S e m i c o n d u c t o r  integrated circuits 4 . 1  7  3 . 5  3  4 1 2  5 . 2 7  4  3 . 8  1 3 l 1 9 . 0
L i n e a r  circuits 1 . 6  5  1 . 8  0  1 1 0  6 . 0 1 7  6 . 6  7 4 9  4  1

F o r  industrial u s e 3  7  6 . 7  1 6 - 4  1.7 7 7 -

F o r  c o n s u m e r  u s e 1 . 2  7 5 . 0  8  5 - 1 3  4 . 8  9  7 -

Oigital circuits 2 . 5  2  1.7 3  3 1 4  2 . 0 5  6  7 . 1  3  9 1 3  0  6
Bi p o l a r  ICs 9  6  3 . 2  4  4 1 5  6 . 9 1 3  0 . 4  9  3 1 3  8  4

L o g i c  d e v i c e s 9  3  4 , 7  9  l - 1 0  4 . 2  3  2 -
M e m o r y  dev i c e s 2  8 . 4  5  3 - 2  6 . 2  6  1 —

M O S  ICs 1 . 5  5  8 . 4  8  9 1 3  4  1 4  3  6 . 6  4  6 1 2  8 . 5
L o g i c  de v i c e s 1 . 0  2  1 . 0  7 2 - 2  0  8 . 1  7 7 -
M e m o r y  dev i c e s 5  3  7 , 4  1 7 - 2  2  8 . 4  6  9 -

H y b r i d  integrated circuits 2  1 8 . 6  2  3 1 3  6 . 0 9  1 . 4  2  4 1 3  6  9
T h i n  film integrated circuits 1 l.l 0  l 1 3  0 . 6 8 . 7  4  6 1 1 4 . 8
T h i c k  film integrated circuits 2  0  7 . 5  2  2 1 3  6 . 3 8  2 . 6  7  8 1 3  9  7

S o u r c e :  M i n i s t r y  o f  International T r a d e  a n d
I ndustry, Statistics o n  P r o d u c t i o n  T r e n d s
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The production of integrated circuits has been registering 
favorable growth. When reviewing the growth in the past, 
according to the Statistics of the Ministry of International 
Trade and Industry, the average growth since 1970 is 25.8%.
The average growth of computers during the same period is 
14.4%. At the beginning, the scale of integrated circuits 
was one-sixth that of computers, but at the present, the scale 
rose to one-half of that of computers.

In terms of trade, exports amounted to ¥285.1 billion, or 
142.8% of that of the previous year, registering an increase 
of 111 times in terms of scale over the past ten years. Among 
these, unmounted ICs recorded ¥61.4 billion, or 146.8% of that 
of the previous year, indicating a significant increase. This 
implies the fact that assembling activities outside Japan have 
been active. On the other hand, imports amounted to ¥127.4 
billion, or 111.5% of that of the previous year. As a result, 
the balance of trade registered ¥157.7 billion, indicating a 
black figure. In 1979, exports surpassed imports for the 
first time, registering a balance of JI9.8 billion. Since then 
exports expanded to ¥74.4 billion in 1980 and ¥85.4 billion in 
1981; thus indicating that highly reliable.Japanese products, 
reflecting superior design and production technologies, have 
been widely accepted throughout the world.

When studying the bilateral trade balance with the U.S., 
exports from Japan recorded positive growth amounting to 
¥116.8 billion, or 164.0% of that of the previous year. This 
is due to the extremely active demand and to the increase in 
exports by U.S. manufacturers in Japan. Imports amounted to 
¥83.5 billion, or 118.5% of that of the previous year.

(Table 19) Export Trends of Integrated Circuits

* In c o m p a r i s o n  to t h e  p r e v i o u s  y e a r  (Unit: Y m i l l i o n ,  % )
V Destina- 
^  tion A sia E u r o p e N o r t hA m e r i c a LatinA m e r i c a A f r i c a  ' O c e a n i a T o t a l

\ • • • • • • •
E x p o r t s 107.902 1291 +8.995 1+3.8 117.312 1636 10413 104.8 689 88 9 1.711 193 0 285.112 1+2 8

I m p o r t s 31.165 107 3 12012 87 1 84,173 1179 3, 177 5 0 - 0 - 127 382 1115

S o u r c e :  M i n i s t r y  of F i n ance,
C u s t o m s  c l e a r n a c e  Statistics
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(Figure 32) Trends in Export Ratio and Import Dependence of 
Integrated Circuits
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APPENDIX 5-8

Industry; project appraisal process, by 
Mr. S. Hiraki, Manager, Project Committee 
and Business Development Dept., the 
Industrial Bank of Japan



INDUSTRY; PROJECT APPRAISAL PROCESS

Schunichi Hiraki
The Industrial Bank of Japan, Ltd.



Introduction of the Lecturer

June 19*11 Born in Kobe, Japan

March 1965 Graduated from University of Tokyo 

B.E.

April 1965 — Joined Industrial Bank of Japan as an 

economist and worked for Economic and 

Industrial Research Depts

June 1969 Graduated from Harvard University

Graduate School of Business Administration 

M . B . A .

April 1973 —  
June 1976

Investment Officer of International Finance 

Corporation: I.B.R.D., Washington D.C., U.S.A.

June 1976 Fellow of Economic Development Institute, 

I .B.R.D. (World Bank)

July 1980 —  
October 1982

Seconded to Japan Coal Development Corn, and 

engaged in evaluation of overseas development 

of coal mining as a manager

November 1982 — Project Committee and Business Development Dept., 

Industrial Bank of Japan as a manager

Engaged in proji»ct evaluation in the line of Agro-industries (coconut oil,

silk manufacturing), financial institution building (leasing, security 

transaction, merchant bank) and energy development (LNG, Coal, Oil, Nuclear) 

in various countries.

Married with Michik.o and a daughter
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(2)

i

I

Post Project 
Evaluât ion

Comparative Anal\sis 
Project Performance Analysis 
Objective, Assumption, Means 
Cost Overrun /
Delay of Schedule 
Project Impact /
Macro Impact /

''^EvaluatioiKfrom Donor's Viewpoint

CYCLE OF PROJFCT APPRAISAL

Evaluation of 
country risk 

Evaluation of market 
Evaluation of

procurement of 
raw materials 

Evaiuaiton of tpdtino 
Eva Lu5i-t&a--ef'econcm 
Kow to fund and 

negotiate

Daily dacis ion—ma:<: 
Control of scheduli 
Budget (t Actual 
Completion test

(5)

Decision-Making, \  
Signing, Disbursement’̂

Final decision-making 
S igning
Obtaining permit 

approval 
,Disbursement
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J

Experts with Deep Professional Knowledge and Experience 

-- A Task Force Approach

-- Lead Bank or Not is related to whether the lender

uses In-House or Outside Expert

(1) Specialist Economist;

to analyze and forecast the economy of the project country 

to assess the country risk including political risk 

to evaluate the economic impact of the project

(2) Financial Analyse;

to forecast prpfitabiiity_of the project 

to analyze debt-service capacity and R.O.I. 

to analyze and negotiate the debt funding

(3) Market Analyst;

to aniyze and forecast the demand-supply situation <?f output
and input

to analyze and forecast the prices of output and input

(A) Engineers (Reservoir Engineer and Geologist);

to appraise technical feasibility as to commercially
being proven

to estimate capital costs

(5) Lawyer;

to establish the legal feasibility

to check the contractual rights and obligations

to oreoare documentation
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Schematic Approach for Profitability
(based on inflation accounting)

Year
1

Year
4

Year
' 20

Projected Profit & Loss Statement

Projected Cash Flov Statement 

Projected Balance Sheet

S e n s i t i v i t y  Anaiys 
(Dor..-n-S ide Risk 

An

Price Sales ’/oLumee-Capital Cost | Operatir.
Delay oc Start oí Opera
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Quality control, QC circle and productivity,
• by Mr. H. Karatsu, Managing Director,

Matsushita Communication Industiral Co., Ltd.



QUALITY CONTROL, QC CIRCLE AND PRODUCTIVITY

Hajime Karatsu 
Managing Director

Matsushita Communication Industrial Co,, Ltd.



What should be done

.У

In May of last year when I was privileged to address a Joint Economic 

Committee breakfast meeting at the Capitol 1n Washington, D. С., I 

underscored the point that successful QC in Japan was based on 

knowledge acquired in the United States. I also noted that not all QC 

were successful, and failures have occured. In conclusion, I stressed 

that the success or failure of QC is determined by the decisions and 

actions of top managers and not by cultural factors.

After making this speech, a question was raised by one of the 

participants. The question was, "Do you really believe that the cultural 

gap between Japan and the United States does not affect the success of 

QC?" I responded by describing a small incident that I experienced in 

Chicago prior to coming to Washington, D. C. In Chicago, I attended the 

Consumer Electronics Show. There were many products from our company on 

display at that show. When the items arrived packed in crates, it was 

the work of the Carpenter's Union to remove nails from the crates.

However, simply extracting the nails was not enough to remove the entire 

wooden frame since there were some remaining nuts and bolts.

The man from the Carpenter's Union said that removing the nuts and 

bolts was not his assigned job and that he would not do 1t. Finally the 

frames were removed, but here again, the work stopped because the rest 

was to be done by a worker from another Union. Then we learned that 

pamphlets ordered from Japan had arrived. I went down to see them but 

the Union worker to unload the packages was not there. We waited and 

looked for this person for two hours but he failed to appear. The driver 

of the truck who had delivered the packages, gave up and went back without 

unloading them. In these circumstances, I suggested that there is no 

possibility of increasing work productivity. However, in the American
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game of baseball, I have never seen the unions of first basemen and 

second basemen discussing who should field the ball if the ball is hit 

between the two bases. When I said this, everyone in the hall broke out 

in laughter. If relevant cultural differences exists between the U. S. 

and Japan, I think it can be found in what I have just mentioned. In 

Japanese companies, people work in a manner similar to the teamwork seen 

in the game of baseball.

Recently, many books have been published regarding the success of the 

Japanese economy and the reasons for this success.

When I went to Milan, Italy last March to deliver a talk, I was asked 

my opionion on the issue of cultural gaps.

I responded by saying that 20 years ago, a professor at Columbia 

University published a book on Japanese management. In that book, as I 

remember, factors now claimed to have led to the present success of Japan 

were all interpreted as negative factors such as life-time employment and 

"ringi" system and so on. However, today they are pointed out as 

positive factors which contributed to the success. My belief is that the 

cultural factors are not as important as claimed.

In Japan, the bankruptcy rate is rather high. Companies applying 

Quality circles have sometime failed.

Prof. Robert H. Hayes, Harvard University, in an article published in 

the Harvard Business Review of July 1981, reported on Japanese management 

following a six month period of investigation. He said that Japanese 

success is attributable to the fact that Japan has-comnonly done what 

should properly be done, and that this is not due to any cultural 

factor. In Japan, when you go into a plant, you will find that 

everything is kept neat and clean. The maintenance of machines are kept 

in good condition and employees are working with utmost effort. The
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report mentions that these points are the keys for Japan's success with 

which I quite agree. I once visited a plant in Italy. The inside was 

very dirty, machines were greasy and in a poor condition, and workers 

smoked while they worked.

This is absolutely not the way to maximize worker efficiency. When I 

said this, to my surprise, 200 people in the audience showed their 

agreement by applauding. This made me feel really happy. Every country 

knows what should be done. What is considered bad is bad no matter where 

you are. The people who listened to my talk were managers of a plant and 

university scholars. They probably applauded because I frankly pointed 

out the problems that they had in their minds.

Currently, many countries in the world are suffering from recession 

and unemployment. Japan, in comparison, has been managing its economy 

somewhat better. Price inflation in Japan is below 4%, the GNP growth 

rate is maintained at the level of 4% - 5i; and the unemployment level 

has been held at about 2%. These facts are largely responsible for 

success of the Japanese industries in manufacturing good products. In 

the past 10 years, the price inflation on Japanese industrial products 

has been kept at the lowest rate of increase in the world. Regarding 

automobiles, a maximum Increase of 301 has been observed. On the other 

hand, the price of television sets, and watches have declined. Even the 

price of steel materials, that have low added value have only doubled. 

High quality, low cost products are what all consumers appreciate the 

most. That 1s one reason why people prefer Japanese products. It is my 

belief that the so-called non-tariff barrier contributing to the trade 

imbalance is the quality gap.
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Better the quality, lower the cost

In the process of rebuilding Japanese industries destroyed during the 

war, a large part of our efforts was concentrated on improving the 

quality of our products. Some of them achieved top-level quality in the 

world before we knew it. Quality products will always sell, because good 

quality best serves the consumer. Through our experience, we have 

learned another important thing. That is the fact that, as quality 

control forms an integral part of the manufacturing process to improve 

product quality by reducing production of defective goods, the cost of 

production will decrease without exception.

"The better the quality, the lower the cost?" Many people might 

think this is too good to be true. While this seems to be a 

contradiction in terms, it is a very natural consequence ir. the view of 

Q. C. experts. Walter A. Shewhart, who first proposed "Statistical 

Quality Control," pointed out this fact in his first book "Economic 

Control of Manufactured Products" published in 1931.

As inferior products are eliminated through innovation in the 

manufacturing process, materials, labor and energy otherwise used can be 

saved while producing an equivalent amount of product value, which means 

lower costs. In addition, when a large volume of inferior goods is 

produced, a machine must be stopped frequently for adjustment or the 

material must be replaced often to produce satisfactory products. This 

reduces the operation rate. If inferior products can be eliminated, the 

machine, once started in the morning, can be run until closing time, 

making the total production larger. As the rate of inferior products is 

reduced, the cost Is made lower and lower.

Many of you might have some questions. You might ask, "The reduction 

of inferior products will require additional equipment and cost for that



purpose. What are their effects on the total cost?" Before answering 

the question, I would like to make a more important observation at this 

point which happens to be the theme of my talk today.

Quality control as an effective means of controlling inflation

Please look at the figure on table I. This shows the changes in 

prices for various goods gathered from advertisements in newspapers and 

the figures in the economic sections in Japan for the last decade from 

1970 to 1980. You will see from the figures that there are substantial 

differences in the price changes over the decade. Some prices climbed 

steeply, but others dropped, and still others were flat.

First of all, look at cars. The most popular class of cars in Japan 

is equipped with a 1300-cc engine. The price of t.iese cars rose as 

little as 30%. Furthermore, the present cars have better performance 

than the cars made a decade ago and are equipped with various devices to 

meet the Japanese Automobile Emissions Regulations which are the 

strictest in the world.

The price of TV sets dropped by about 40%. The price of single lens 

reflex cameras went down by about 8% owing to intensifying competition in 

new model development. The price of wristwatches went down rapidly over 

the last two decades. These products, being highly manufactured goods, 

easily lend themselves to a variety of technical innovations. 

Consequently, on the basis of these figures above, the validity of this 

proposition mey still be open to some doubt. Tq answer such an argument, 

I direct your attention to certain other articles requiring fewer 

manufacturing processes. Let's start with steel. Its price has not more 

than doubled over the decade. This is surprising since the price of oil 

was up 10 times during the same period. The price of Portland cement
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also almost doubled. Food prices in Japan are high in part, but these 

prices vary with the kind of food. Egg prices rose only about 10%, and 

pork prices went up 30%.

While the Japanese wage quadrupled over the decade, some prices for 

goods were stable or even went down! I think you know already the reason

why such things were possible. This is because an increase of

productivity offsets a cost rise. The productivity of Japanese, 

electrical industries increased 4.9 times over the decade, and that of 

the transportation machinery industry was 4.1 times higher than a decade 

ago. Since the productivity was 4.9 times as high over a decade, it was 

possible to cut the price even though the worker's wage was quadrupled. 

The prices for TV sets and camera dropped in the same way.

In recent years, the spectre of inflation has threatened the world's 

economy. To counter inflation, it has been proposed to raise 

productivity, and various counter measures have been worked out.

However, I am told that these measures are not as effective as expected. 

Inflation raises people's anxiety about their future, particularly when

the vigor of the economy weakens. This could lead to a crisis as serious

as the depression in 1929. Accordingly, we all must work together to 

counter this amorphous yet pervasive enemy— inflation. In this battle, 

or2 of the most effective weapons is increased productivity. Although 

many measures have been proposed, I would suggest, based on our 

experience 1n Japan, a particular emphasis on quality control.

Three ways to increase productivity

While there are many ways to increase productivity, I hope I can make 

them simple 1n the following three ways:

The use of machines is one of them. If a man carries a load on his
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back, the maximum load is more or less TCO pounds. But, if you use a 

handcart, you can carry it faster and finish the work with ease. One of 

the factors in increasing the productivity of Japanese manufacturers is 

their sustained heavy investments in mechanization. This is a well-known 

fact. The graph (Figure I) shows the change of a labor-equipment ratio 

in the Japanese manufacturing Industry. Mechanization not only has 

increased productivity and reduced cost, but, in doing so, it also has 

created new demand. The ripple effect of stimulation extended to 

associated industries.

Another way to increase productivity involves the quality of workers 

who operate the machines. There is a substantial difference in 

productivity between the output of a well-educated and trained worker and 

that of an unskilled worker. This needs no explanation.

The third way involves the most efficient combination of machines and 

workers to achieve maximum results. Even if the same machines and 

workers are used, the output achieved varies with their combination and 

manner of operation.

Last March, I was in Washington D. C. in U. S. and met a Congressman 

at a meeting. He said, "You are right to say that there is no short cut 

to depress the inflation of the U. S. other than to increase productivity 

of industries. But it is not so easy because it requires a vast sum of 

money." Then I said, "Of course there, is a way requiring much money.

But we have another way which requires only little money."

He asked me, "What is the other way?" It may need much money to 

install automatic machines or robots to increase productivity. But 

improvement can be done by way of operation of machines also.

For example, when you drive a car, you may have the following 

experience: Your car stops at every crossing by red signal. But it will
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be unnecessary to stop 1f the signal timing is adjusted to meet only the 

green signal synchronized to the speed of your car. It will take only 

half the time to arrive at your destination. Then productivity is 

increased twofold. The way to synchronize signals to the speed of the 

car is called systematic control of traffic signals, and it requires only 

little money.

The congressman said, "Oh, yes. You mean we can do it by software." 

He was correct. We have three ways to increase productivity. One is by 

hardware, another by humanware and, the other by software.

A certain auto maker bought a large press to form car doors from a 

West German company. However, the press maker advised that when shifting 

from pressing left to right doors, the stamping die change operation 

would take eight hours. Eight hours means the loss of a full day's 

work. So, the auto maker decided to change the stamping die on Sunday 

and start pressing operations on Monday. After left-side doors were 

finished, the stamping die had to be replaced to press right-side doors. 

So, the stamping die was replaced the next Sunday to press right doors.

In this way, it was necessary to store half-finished goods until both 

doors were completed, which required a large warehouse. For this reason, 

the auto maker began research into how to shorten the time for replacing 

the press stamping die. As a result, the time for the replacement became 

shorter and shorter, and now takes only 20 minutes to change. This has 

made it possible to change the stamping die every day, resulting in a 

considerably lower cost. This is a good example of how the software 

works. In general, a certain method is used to compare or to measure the 

productivity of a factory to see the capacity or ability of the machine 

installed in it. But this 1s not sufficient, because the output of the 

machine shows quite different figures according to how these machines are



operated and what kind of products are manufactured by them.

Recently, the high productivity of Japanese industries is in the 

limelight all over the industrial world, and study missions travel around 

the plants In Japan: auto, electronic, steel, shipbuilding, and so on. 

However, what they find in these factories is just the same kind of 

machines and robots used in western countries, in principle and in 

usage. Nevertheless, generally speaking, in this figure of productivity 

there is a great deal of difference compared with Japan.

You can easily tell the reason why the difference is brought up: 

according to software, as the forimentioned congressman said.

However excellent a car, it would become a most dangerous machine 

when operated by a poor driver. On the other hand, it can be changed 

into quite a different vehicle, a very comfortable and convenient one 

when handled by a careful, well-trained driver.

The method for improvement

By the way, you may wonder how they shortened the time required to 

change the stamping die.

It may be easily accepted as common sense when I explain it as

follows, which Is like the story of Columbus and the egg.

The auto makers 1n question discussed about the reason why it takes

such a long time to change the dies.

The crane is required to change the stamping die, but there were only

two cranes in the shop at that time. Therefore, only two press machines*

were able to work at the same time to change the dies. Of course the 

others were left untouched.

What 1s the work done by a crane? It Is only to hang up the heavy 

die. Do we have another machine to do so? Oh yes, the forklift! Then
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the workers gathered as many forklifts as can be used in the shop. The 

work to change the die became possible to start everywhere in the press 

machine shop.

Therefore, the time to change the die was shortened to 4 hours.

To change the die, many screw nuts must be turned by use of the 

wrench. They welded the wrench to every nut. Then, to change the die, 

workers turned the nuts all together at one time.

The next idea was to prepare the deck equipped with rollers to 

support other dies to be changed. In doing this, dies can be changed 

only by pushing laterally without using the crane.

Such kind of new ideas were proposed one after another. The time 

required to change the dies was cut to only 20 minutes, half a year after 

the press was installed in the shop.

And almost all these kinds of ideas came from QC Circle activity of 

the shop.

In general, QC method was developed as the technology to improve the 

quality of products in the manufacturing plant.

But, today, in Japan, QC is accepted not only as the method to 

improve the quality but also to level up all kinds of jobsite: 

manufacturing plants, savlngbanks, departmentstores, the government and 

even restaurants and so on. Multi pHng the effect of each other realized 

high productivity of Japanese economical power.

I made a series of TV programs concerning QC about 20 years ago.

That period was just the dawn of QC in Japan, and when the last program 

was over, a party was held at a restaurant near by the studio. I still 

remember the Impressive words expressed by the producer of this program 

at the party.

He said "Almost all of this program was no other than common sense.

I I - 9 - 1 0



It Is a very natural matter. But I am impressed at one point in QC. The 

procedure to solve the problem and to improve the quality is arranged 

very skilfully; that means QC theory is not the knowledge but the way to 

get better result in the shop-floor easily, even by each blue collar 

worker.

He was right and gave me quite a new view of Quality Control.

QC as the way for improvement

First of all, it must be understood that people have different 

understanding of the definition of the term "QC" (quality control).

Needless to say, the purpose of QC lies in supplying good quality

products to the consumers. But there are many ways of accomplishing this 

task. One example may be the comprehensive inspection of finished goods 

and shipping only quality products while disposing of defective ones as 

scrap. Another example, known as QC until some decades ago, is the 

repairing of defective items prior to shipment. For this reason, still

today, there are maqy people who believe that QC involves only inspecting

or screening products. Thus, when the success story of the QC circle in 

Japan was publicized overseas, there were maqy people who misunderstood 

It as a group of Inspectors.

On the contrary, "QC" in Japan has a different significance. In

other words, it refers to the manufacture of only good quality products

and the nonmanufacture of defective ones. When this happens, the
$

defective rate Is zero, which, in.turn, makes inspection and screening 

futile. This implies that quality control in Japan refers to the 

ultimate delitlon of the Inspection process. Factories carrying out 

strict detailed inspection are considered to be inferior and something 

not to be proud of.
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Moreover, the successful introduction of the Japanese process of 

quality control, that is, to guarantee quality by not manufacturing 

defective products, would lead to a continuous lowering of costs. This 

point is even more important.

To exemplify this point, the case of the semiconductor industry may 

be mentioned. A semiconductor is made by printing numerous chips on a 

circular silicon wafer and repeatedly processing it chemically. In this 

case, quality control here refers to the task of increasing the yield 

(increasing the number of chips obtained from a single wafer). When the 

yield is increased, the costs decrease. Because increased yield implies 

the absence of defects 1n a chip, this inevitably 1s accompanied by 

increased reliability when actually used. In other words, increased 

yield leads to lowered costs and an improved defect rate during usage. A 

chip produced through a low yield process almost always suffers from an 

increased defect rate during usage regardless of repeated testing and 

screening during inspection.

Consequently, it follows that the better the quality of a product, 

the lower the costs. This same principle is shared comnonly not only 

among semiconductors but among all manufactured goods.

Although this may, at first, appear inconsistent, it is a fact 

concerning quality control. Thus, Japanese management, correctly 

understanding the concept, proceeded to Introduce this scheme on a 

full-scale basis.

To reduce the defective rate in production shop floor, the cause 

of bringing such Inferior products should be detected and eliminated.

QC experts originated and cultivated the art to improve the quality



and matured it. Finally the generalized way for Improvement of quality 

was established, This is when I received the idea from a TV producer, as 

I have mentioned earlier,

Today in Japan, QC 1s accepted as the methodology for improvement. 

Everywhere on the jobsite of enterprise there are many problems to overcome. 

QC spread cumpany-wide in Japan.

Where thare is a job, there is a problem to be solved.

TQC (Total Quality Control)

Nevertheless, it is not a very easy task for a factory to actually 

stop the manufacture of defective products and merely begin producing 

quality products. This is due to the fact that there are numerous causes 

for a defect. The first of such sources is miscalculation in planning.

An innovated facility would serve no good, if a machine is not well 

designed; it would not operate effectively and the defective rate would 

rise. But, on the other hand, even if the design is good, if the 

designated machine type In the specifications is not supplied, defective 

goods will once again be manufactured as a consequence. Thus, it is also 

important to execute TQC even with the suppliers. Adequate care of 

manufacturing facilities to procès.; the purchased machinery also 

Influences the defective rate. The laborers' quality of work 1s also 

another factor which may give birth to defective products. Moreover, 

even 1f there is nothing wrong with the finished product, if the 

explanatory note does not sufficiently Illustrate the correct handling 

process of the product, a user may mishandle It and result in problems.

Thus, the method of after-sales-service 1s another Important factor. The 

purpose of the design may be incorrect. There are also cases of trouble 

due to inadequate responses to questions by users over the phone.
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In this way* in order to successfully supply genuinely satisfactory 

products to the users, the entire function of a company should 

systematically work to guarantee its products' quality.

It is from this concept that the currently common knowledge of TQC or 

total quality control originated; that without it quality control in its 

real sense could not be accomplished in Japan. And this concept served 

as one of the driving forces for the success of the Japanese economy 

today.

In Japan, there exists a system which presents an award known as the 

"Deming Award" to companies which have successfully and effectively 

introduced quality control. Many of the world-renowned first class 

Japanese companies have been awarded the "Deming Award." Such companies 

consist of various industries such as electrical, automobiles, steel, 

ship building, cameras, etc.

In the selection of candidates for this award, company presidents 

attend the judges' conference to explain the top policies of their 

respective quality control programs. The criteria consist of all aspects 

of a company, and a president is questioned on his factory, its design, 

management and labor policies, accounting, etc. Thus, in Japan, the 

"Deming Award" is significant for a company's efficient TQC operation and 

the award improves the company's image. Likewise, the receiving of this 

award is utilized extensively in a company's publicity activities.

QC circle

The QC circle is one of the conspicuous elements of TQC in Japan. It 

is a voluntary group engaged in discovering and drawing up solution plans 

for problems at the working level.

On the occasion of an international conference on quality control
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held In Tokyo In 1969, some representatlves visited our factory.

Following presentations by our four circles on Improvement measures, one 

foreigner brought up a question to a female worker, one of the speakers, 

during the question and answer session. He asked her, "What you 

presented on the improvement of the factory Is the work of technicians 

and not of a common laborer like you. Isn's this interfering with the 

boundaries of Lhe division of labor? What is your opionion on this?" To 

this, one of the members of the circle replied, "I understand your 

question. Nevertheless, we are best versed on the work within the 

factory. In the course of our daily work, we discovered a problem in the 

process, discussed it among ourselves and came up with a countermeasure 

which lowered the defect rate by 1/3. Is there anything wrong with 

this?".

This is the very attitude of the QC circle. Its members often stay 

late even after working hours to carry heated discussions on improving 

their work efficiency. They seem to be enjoying solving difficult 

problems. It 1s one of their pleasures, and may be termed as "A game for 

improvement." This situation is comparable to volleyball players of a 

company who do not demand extra pay for practicing after work hours.

They would stu<Jy data on the quality of their daily work and are able 

to actually see the effects of their efforts. This may imply a return to 

the days of craftsmanship.

Scientific managemnet for Taylor and G1lbra1th was effective for the 

aims of mass production, but has deprived the laborer of the pleasure of 

"making" things. The QC circle has now rediscovered this pleasure.

Another Important element to point out here Is also statistical 

quality control which allows the QC circle to come up with Improvement 

measure. In Japan, this 1s known as the "paraphernalia" for
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Improvement. Although the science of statistics is very difficult, it 

was the Japanese statistical specialists who facilitated and summarized 

the scientific procedure for novices and educated QC circles.

A tool is indispensable. It was with the important tool of the 

telescope that enabled Galieo Galilei to discover the rings arouna planet 

Saturn. And it was the statistical means which served as paraphernalia 

that now enables a member of the QC circle, be it a young girl with only 

a high school education, to come up with an improvement measure that even 

a specialized technician may have never thought of. This certainly was 

very exciting for these girls and this is "the" reason for an extensive 

infiltration of the QC circle among Japanese companies.

Technical analysis and statistical anaysis

If you see female Japanese assembly line workers without any 

technical background whatsoever making suggestions even engineers haven't 

been able to think of, you will ask what makes it possible for those 

v/ormen to acquire their technical knowledge. The answer is statistical 

methods.

We have two methods of analyzing and eliminating trouble in the 

manufacturing shop. One is by technological analysis; the other is by 

statistical analysis. QC uses statistical methods to analyze and Improve 

the quality of products.

In the color TV factory of our company, a female employee of the 

Quality Assurance Section found that the failure rate of TV tuners 

differs depending on the type of TV, even when the same type of TV tuner 

1s Installed 1n the sets.

She thought that there must be some reason for this difference in 

failure rates of TV tuners. Therefore she drew diagrams which showed the
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relation between the failure rate of the tuner and the length of the shaft, 

the temperature of the set, the diameter of the tuner knob, size of the 

cabinet and so on. At last she discovered a correlation between the 

failure rate and the distance from tuner to speaker; in other words the 

failure rate of the tuner is quite low when the tuner is attached far 

from the speaker. On the other hand, when the tuner is attached near the 

speaker the set doesn't work well.

Such a conclusion would be hard to draw through technical analysis 

alone. But by accumulating market data we can discover such a
)

phenomenon. We call this the law of large numbers.

Therefore, you may understand that we have two ways to find out the 

cause of defectives, one is by the use of analysis based on technology 

and the other is through statistics.

One of QC's specialties is the use of statistical methods to 

eliminate trouble in the shop.

In order to find causes for a defect, you don't need sophisticated 

technical experience. What you need to do is analyze data. And quality 

control circles have learned to use statistical tools; this is what makes 

 ̂ the circles so successful. Statistical analysis can be used to solve

problems not only In manufacturing but also in sales, accounting, 

personnel management and service.

Spurred on by this method, QC circles are in demand among various 

fields including manufacturing, construction, financing, restaurants and 

department stores. The same thing may produce varying degrees of the 

results. Companies introducing the method seem to get better results in 

their work.

»
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Automation and QC

During the first oil shock, every Japanese company suffered from the 

double pinch of falling sales and rising wages. Each company had to help 

itself because there was no one else to help it. Companies made 

desperate efforts to improve their productivity, and m e  way to do this 

was, naturally, to make an automatic and unmanned plant. In the course 

of their efforts,.they discovered an important rule, and that rule has 

become generally accepted. That is, in order to have successful 

automatic operations, it is necessary to drastically reduce the rejection 

rate.

A high rate of substandard products indicates that we have not yet 

discovered a way to produce only excellent ones. If machine? are 

automated without first reducing the rejection rate, these machines will 

efficiently produce a mountain of inferior goods. According to my 

experience, it the rejection rate is more than a few percent, 

mechanization will produce very poor results.

Some people might think that automation itself reduces the rejection 

rate. On the contrary, a reduction of the inferior rate prior to 

automation raises productivity, making it possible to eliminate many 

workers completely. And since automation eliminates the errors caused by 

worker mistakes, the Inferior rate Is further decreased after automation.

Automation has certainly helped Japanese Industry raise 

productivity. Wages Increased four-fold during the ten year period from 

nineteen-seventy to nineteen-eighty. Furthermore, Japan successfully 

held prices of industrial products to a minimum during the period as I 

have mentioned.

Hearing about automation, some people instantly link it with 

unemployment. This, however, is too short-sighted. People are now able
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tc live in comfort thanks to a rise in productivity due to automation. 

Nowadays, everyone can use commodities which even noblemen could not 

afford in the past. People today also enjoy more leisure time, 

producing new waves of artistic activity. Japanese industry has 

witnessed a more than three-fold increase in productivity over the last 

ten years, while at the same time, the jobless rate has remained about 

two percent. The jobless rate is low because so many new types of 

occupations have been created. This also substantiates the theory that 

productivity growth creates new employment. In a country where there is 

no growth in productivity, inflation inflicts great hardship upon the 

people while pushing up the rate of unemployment. It is important, 

therefore, to understand correctly the importance of productivity. This 

is why Japan has been able to raise the income level and absorb oil price 

hikes while at the same time holding the influation rate low. Japan was 

more successful in doing this than any other country of the world during 

the two oil crises of the 1970's. What made that success possible was 

increased automation, and higher productivity. For that purpose, quality 

control served as a most powerful weapon.

Conclusion

Japan recorded a GNP of ¥255,000 billion in 1981 or a 10.7% share of 

that of the world. The land area of this nation is a mere 0.3% of that 

of the world, but its population amounts to 2.7% of the total world 

population. This country currently has a strong economy. Following 

World War II in 1945, however, Japan was left with a starving population 

of 70 million, burned down cities and ruined factories. Having witnessed 

the situation, the present prosperity we now enjoy is like a dream for 

me. We sincerely appreciate the allies, for the invaluable support to
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recover this dilapidated nation. The method of quality control as well 

as its execution was actually Introduced by the Occupation Forces.

To this, Japan loyaily followed orders, further refined such a method 

and was able to win the present level of prosperity.

TQC will more than likely continue tc function effectively for 

Japan. Automation is part of the current of history and cannot be 

changed or hampered. And Japan proves the dire necessity of TQC for the 

success of this automation.

For the realization of tomorrow's prosperous society and for the 

purpose of increasing productivity and improving quality, I hope that 

Japan's experience functions effectively not only in the industrial 

nations but also in starving and suffering developing nations.

And for this very cause, I am convinced that it is Japan's duty to 

transfer its technology.
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Change of Price

Item 1970 1980 (X)
'80/'70

Card ,300 cc) 52O.00Ü 670,000 129
TV(B/W 12") 42,000 28,000 67
Refrigerator(1701) 113,000 104,000 92
Reflex camera(F 1.8) 50,000 50,000 83
35mm Film(Color) 580 730 126
Rice Price(60kg) 8,256 17,279 209
Whi sky 1,900 2,350 124
Cheese(l/2Pound) 168 257 153
Egg(lkg) 214 275 129
Pork(lkg) 433 550 127
Sardine(1kg) 301 1,870 621
Steel Sheet(Ton) 45,000 98,000 205
Staple Fiber(453g) 117 238.1 204
Portland Cement(Ton) 8,060 17,550 219
Barber 498 2,040 419
Electric RatedkW/h) 10.7 18.7 184
Telephone 7 10 142
Train Fared km) 4.2 10.7 255
Post Card 7 20 285
Newspaper(month) 660 2,000 303
Weekly manazine 70 180 257
National Theater 2,000 4,000 200
Apartment House(3DK) 7,000,000 21,000,000 300
Wage(Monthly) 60,000 230,000 383

Units in yen. Titled--------

Million Yen
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APPENDIX 6

Major Group 63-Rotating Electrical 
Machinery, Except Auxiliary Equipment 
for Internal Combustion Engine
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MAJOR GROUP 63 —ROTATING ELECTRICAL MACHINERY, EXCEPT 
AUXILIARY EQUIPMENT FOR INTERNAL COMBUSTION ENGINE
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63 112
63 113
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63 119
¿3- >Z'
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63 122
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53 219
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63 32
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63 3
63 9
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Generators 
DC generators
DC generators for Industry 
DC generators for roiling stock 
DC generators for marine 
DC generators for aircraft 
Miscellaneous DC generators 
AC generators 
Water-wheel generators 
Turbo-generators 
Turbo-generators for industry 
Turbo-generators for marine 
Gas turbine generators 
Gas turbine generators for industry 
Gas turbine generators for marine 
Engine generators 
Engine generators for industry 
Engine generators for marine 
Engine generators for aircraft 
Miscellaneous engine generators 
Miscellaneous AC generators 
Electric motors 
DC motors (70W and over}
DC motors for industry
DC motors for rolling stock
DC motors for marine
DC motors for aircraft
Miscellaneous DC motors (7CW and over)
AC motors
Single phase induction motors far general purpose 
Single phase induction motors (70W and over)
Three pbase induction motors for general purpose 
Three pbase induction motors (70W p^A over) 
Squirrel-cage rotor type three phase induction motors 
Wound rotor type three phase induction motors 
Synchronous motors (70W and over)
Commutator motors 
Miscellaneous AC aotors 
Brake motors
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Geared aotors 
Clutch motors 
Motor pulleys 
•AC motors, n.e.c.
Linear motors
Variable speed motors (including thyristor motors)
Servomotors
Vibrating motors
Small capacity motors (70W under)
Micromotors (input 3W and under)
Synchros (Selsyn motors)
Sm»i1 capacity motors for special purpose
Miscellaneous electric motors
Phase modifiers and rotary converting machinery
Pbase modifiers
Motor-generators
Miscellaneous rotary converting machinery 
Parts and accessories for rotating electrical machinery 
Miscellaneous rotating electrical machinery (except 
auxillaly equipment for Internal combustion engine)
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MAJOR GROUP 64-ELECTRICAL DISTRIBUTION AND 
CONTROL EQUIPMENT
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Rectlflerq
Mercury-are rectifiers
Sclent» rectifiers
Silicon rectlflerm
Miscellaneous rectifiers
Thyristor applied conductor apparatus.
Inverters, converters 
Automatic voltage regulators
Constant voltage constant frequency regulating apparatus 
Miscellaneous thyristor applied conductor apparatus’' 
Transformers and instrunent transformers 
Power transformers .
Power distribution transformers (200kVA and under)
Power transformers 
Oil immersed power trsnsformers 
Ron—oil isersed power trsnsformers 
Trsnsformers for special purpose 
Boosters
furnace transformers 
Trsnsformers for recitlfler
Signal transformers (Including bell transformers)
Kean sign transformers
Miscellaneous trsnsformers for special purpose
Induction voltage regulators
Instrument trsnsformers
Potential transformers
Current transformers
Metering outfits
Static capacitors (except cosxzunication use)
Power capacitors
Power capacitors for extra high voltage
Power capacitors for high voltage
Power capacitors for low voltsge
Capacitors for electrical appliance
Miscellaneous capacitors (except coaeunication use)
Reactors «
Arresting equipment 1
Switchgears and controlling equipment•
Switch boards 
Cabinet panels
Metal enclosed type minature sub-station equipment
Controlling equipment and apparatus
Controlling equijnent for Industry
Controlling equipment for vehicles
Controlling equipaant for marine
Switching and controlling apparatus
Relays
Controlling relays
'Protection relays
Low voltage switches
Magnet switches
Controllers
Starters
Micro-switches
Operating switches
Detecting switches
Low voltage circuit breakers
Circuit breekers for wiring device
Barth leakage breakers
Safety breekers
Miscellaneous low voltage circuit breakers
Sigh voltage switches
Disconnecting switches
Pol» mounting switches
High voltage enclosed svltebboxes
Miscellaneous high voltage svltcbes
High voltage circuit breakers
Oil circuit breakers
Megoeblast circuit breakers
Airblast circuit breakers

III-1-2



+S-3S64- b *  a. t ^ M w s x

------------«.xL+MiS ----------ioftCXSlfiB — — ~—
*©*©*!»*** ..... ......-... ........ .
4Ee »-X«¿SBA ---------- ---

ft -----enttAïUCKtïülliil®»^
KM» A ••••
A*S —
a s s  •—«Kttftfi
■ft ̂  ,i m < - K .....

......A»»»»»** --------
E«jfta»*»*o*^a ..—

Vacuum circuit breakers
Caablaat circuit breakers
Miscellaneous high voltage circuit breekera
Miscellaneous controlling apparatus
Resistors
Lov voltage fuses
Indicators
Controlling apparatus, a.e.c.
Wiring devices and parts for distribution and controlling
equipment
Wiring devices
s-»-n svitcbes
Local switches
Connectors
lampholders
Distributing boxes and parts 
Panelboards
Snail distributing boxes
Connecting accessories for conduit tube
Miscellaneous distributing boxes and parts
parts for electrical distribution and controlling
equipment
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MAJOR GROUP 6 5 - CONSUMER ELECTRONIC AND 

ELECTRIC APPUANCES
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ypg-gsgAcmatti --------------
uCfftNCM(.) ..............

y -s *ai|o* t i^io   —•*—  
Otitr. ) .................

© * * t f .  )- t © « f c © * i j i .......
« - *  7»fl9 .......... -...
9 S * m i t O * X  4 7> 6 ©  ...... -.....
r -  r ^ a  -*•<*© 4 ©  4© **tf« ) ..................a*tm©4© ................
7 < T  ‘•'-*«IEtt© 4 ©  4 ► -i • U i ' ' / -'ift©4©**t7o )-— ........- -to*©*-/7 + M 9 v>r*fl« — ..

§ * * * * * * « • «  ...............

2 "  y k «_ t ---------------- ------ — ................

©t»tf. ) ..................
....................1 - 7/ < - * J C t - 7 W 3  - /  ....-..

7 * 7 \ V *  ¿ - » X » 7 / 7 t « l ) t t  -^ u 3 • ̂
2 ) -**■!, ..-..f-7f ,♦ ................
7 X 7Jk.CE a  er- *X.rt7 y rtfliJt Jtr -7 n  -/■ •— ................

1 ') - » *  -  > <) , s i s t  -  m  - f  ..
r y 7 ’ 3 . i t * * - a x r i 7 y 7 t m A . 1 t r -r n - f  ..-...............-> - Hcaa«ta

****•( c.) ...
x m x n a  2 a  sc,*tfej .....................2 t f / ̂  A*Jjiiy .. ....... .3 ̂  f i' ̂« ± m s » «  u  »*. 2 4 *. a >asc«r
2 7 r  * * *J5iT ..... -........3 7 -y * ♦ *..........H^*tj(ltXllS ......... — ..2 T  r  y *  + H T - .... -........
1 f f / ♦ A.JJIJI .. -.... ...........

*  -  * r + » * x s i t a  ...........
A ̂  ̂  ̂  *•#*•*•*•••••••■•••••*••<•••«•••<••••••<»»••

* * * » <  9 5 2 6 2  ) ...... -... ..........
% + * * *  ■*■ 19 526 2 1 )  ...............
« i t t * »  W 9  5 2 6 29) ...-...... -...
t O f t o V - T - a S  (9 5 2 6 29) .... ......

U 3 -  K - T U - X  try 9 7 7 7 f l ( » * o r n «0f ̂ ^  J♦ itttrax* * - k/ * -t .... -...
it - *.#(»«4amt 1  **)

a»* i^a- kxhiac/t -*im*ai»<t3 ft <t) v a - y 7u - ■r ....-.....
'W7r-iaT^raaMii»» .......7 1 7 / 7  ................... -..

2 f t  / ♦  *®IT .......................
3 7 T :/ 4 »lji± .................

>4 * 7 * 7  ............. ....

Audio frequency end related equipment
Radio receivers, (except radio-phonographs and radio-
televieloa receivers)
Table type radio receivers 
Without any other function 
With tape-recording/reproducing function

With builtin clock
With other vlrelesa function

Miscellaneous table type radio receivers 
Portable type radio receivers 
Without any other function 
With tape-recording/reproducing function

With builtin clock
With other vlreless function

Miscellaneous portable type radio receivers
Radio receivers mounted on notor vehicle
With 1 receiving band
With 2 or more receiving band
With tape-recording/reproducing function

Toy transceivers
Magnetic audio recording/reproducing equipment 
Open reel type taperecorders 
Tape decks
Taperecorders vlth amplifiers and speakers or with 
amplifiers
2-reel cassette type taperecorders 
Tape decks
Taperecorders vlth amplifiers and speakers or vlth 
amplifiers
1-reel cartridge type taperecorders 
Tape decks
Taperecorders vlth amplifiers and speakers or vlth. 
amplifiers _ -
Sheet type recorders
Phonographs, (including those having radio tuners) 
Ploor type phonographs (separate type or console type)

Monaural and 2-channel 
Multi-channel
Table type phonographs (separate type or console type)

Monaural and 2-channel 
Multi-channel
Packaged component type phonographs
Monaural and 2-channel
Multi-channel
Portable type phonographs
Monaural
Stereophonic
Electronic musical instruments 
Electronic organs 
Electronic stringed instruments 
Miscellaneous electronic musical instruments 
Record phayera vlth or vlthout pickups

Manual
Semi-automatic (with automatic tone arm)

Automatic (vlth record changer)

Hi-fi amplifiers and related equipment
Pre-aopllflsrs
Monaural and 2-chaanel 
Multi-channel 
Power amplifiers
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65 17a 
65 1722 
65 173 
65 1731 
65 1732 
65 171»

65 17U1 
65 17**2 
65 175

65 179

2 y s  i  ...-....—  .. Moniurtl ud 2"Chuiiitl
j ̂  y y Sk*vjgi_h ................. ••••• Multi-channel

........ -........ ~... Integrated amplifiers
2 y  y y ♦ jwJilT .. ........... ......- Monaural and 2—channel
I f f / *  .... — ...... -..... Multi-channel

T *. - 7  tt7 V / 4 y 7 y 7 (7 *■ — 7 H  > 4 Integrated amplifiers (Including power amplifiers with
y 7 ̂  7  t i t h )  ....... ... ................. r^ | n tuner)

2.7 t >* ♦ * W T  ------------- --- Monaural »"** 2-channel
3 ̂ -r > *  — .........-... Multi-channel7 *.-7 t-* >i — * fcfilffltilTJBt-?- tflltVi Radio tuners (without power amplifiers)i v» * ©) ........... -........

7 -r -i ftlT y T’Jk.Cf3Bi«S ••• Miscellaneous HI-FI amplifiers and related equipment

45 18 X ^  — i i i y X T ’-U .... ....-....-.-..
65 181 KK J& -* e‘ — # -y t. 7  l. —1..—....................
65 18 11  1 ..... .......- ............... —........ ..... ......
65 1812 2 J&l-h ........................
65182 l 4 M id*

t£_£lrf 5» A  X  & i ©) .... .......
65 1821 l V m. 4 ...... ......... ............
65 1822 2 7 » *f £ 1 1 .. .......................65 189 -tOfllOJ» t'-#y Af i ..........
45 19 *< o «< n#*/iia*aA aai«aa  ........—

65-* «•jRiasaftc/M aat*» ----- -------------
35 2 1 * v ( r  w * « « « £ © * ©  i o )  ......
•05-211 i l - f  > '^ 8 1 8  .........— ............ .......
6 5 2 111  I * # *  j - 7 i / i 5 ( « «  .............- ..........
65 2112 * l # » > - 7 i / e 5 M  ...... -.....
652113 * ~ * 7' » % *  9 -  7  w * £ ( * «  (.§ atvift*©) ...-........
65 2U9 -tonto a 7 — r * eZlMBt  ----------------------
”35 212 8 X 7  w « iS a g l ......... ................. - .............
65 ¿121 ................ - ..........
65 2122 # ± # 6 X 7  1 / ^ 8 1 1  ...........-...
65 2123 ■ « - / r * # 8 S 7 i ' t S » #  i l i l i l i

mit*Ttt9 i<o) .......................................
652129 - t o » o a i 7 u t i S ( t a  ..........................
*5 22 t r x * ? - 7 ’u  a - y  ( atam . * « * * * a - r

ue'i-^ -T-ttafcin -iac.) ...........- ........

65 221 .........................
65 2211 7  -  7  ^ 9 -* s C  ........—.  .......... —***•*
65 ¿212  n -e » h • e — .....................
35 222 S | ^ 7 t 7 - 7 i ' 3 - 7  .. -...... ....
55 2221 * - 7 y ') -*SC .... .... .... ......
65 2222 -̂ SC ...... -.....
>3 23 * © * © * ■ * * « » (  j * * W * a f c * C . )  -•
•65 231 7 4 »  ............ ......
if 23? T  4 * f JCJXllff ii* .......... — -.....
is m  X i c » 9 6 h t ^ X i f f £ R S ....... - ..............
35 2 4. WflD»»llTxUti**« ...... -......... .

«iftflia ( < r * r - r *
6 - 7 W I  ©  i © t M t < „ )

>5.262 #*711 at amt-r * ...... -..
’5 21*9 -t©tt©»S0*«<t-7 K S ® *  .........

''s 2? « o t i o a i i f l i a i x i a M M i l  ........ .
J 2v> K T U f l i a *  ..........................
’L i 9.9 ...6 3- R X X X ^ R ttO N iM tt ..- ......
5 3) -(titi/StfA» t /HV ............-.....
5 311 -i-rniy --- --- ---------------------••
5 3.11 7 7  % 7 9 9 X6 4 f  ♦ y ......................
5 3112 ¡7 •ixjA'Uf'irmy ................6 5H9 toioi f ••••........-...
¿312 *'• » y m y ..................... -.....
5 3121 7 4 7 i , 9 ft ̂  , V m y  .............
5 3122 * y 7  y , rm y .......... -...
5 3129 -fr ©tt ©-• , rm y ..................
5 52 7 7  7fl't> ..............-............
> 321 S.Z№ 7 4 9 m m y .. -................

Speaker system
Floor type speaker system
1-way
Multi-way
Boole shelf type speaker system

1-way
Multi-way
Miscellaneous speaker system
Miscellaneous audio frequency and related equipment 
Video frequency and related equipment 
Television receivers *
Television receivers 
Color television receivers 
Floor type 
Table type
Portable type (operated by battery)

Miscellaneous color television type 
Black/vbite television receivers 
Floor type 
Table type
Portable type (operated by battery)
Miscellaneous black/vbite television receivers 
Video tape recorders, including those having television 
taperecorders (including those having television 
except those for broadcast or professional use)
Cqlor video taperecorders 
Open reel type
Cassette type or cartridge type 
Black/vbite video taperec :r'l*rs 
Open reel type
Cassette type or cartridge type 
Other video recordlng/reproducing equipment 
Film type 
Oise type
Video recordlng/reproducing equipment, n.e.c. 
Television receivers vltb any other auxiliary function 
With other video frequency equipment (except VTRs)

With other audio frequency equipment 
Miscellaneous television receivers with any other 
auxiliary function
Miseelaneous video frequency and related equipment 
Visitor watchers
Video frequency and related equipment n.e.c.
Related equipment for consumer electronics
Earphones and headphones
Earphones
Magnetic earphones 
Crystal earphones 
Miscellaneous earphones 
Headphones 
Oynamic headphones 
Electro-static headphones 
Miscellaneous headphones 
Microphones
Piezo-electric microphones
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$ > Ъ Ш 6 5 -

55 322

651281 
65 3262

65 3289 
65 329
65 5* 
65 331 
65 33U
65,311265-332,35-Я
65 35Д. 65 lull 
65 3U1 2

65 3U13 
65 ЗЦ9

65 3U32
65 3^31

65 3U33

бт m
Ь5 35U 
65 3512 
65 3519 
65 352 
65 353 
65 -359

65 3U39|ГзИ
65 Я

Ï5 it 
65*361 
65 3611 
65 3612 
65 З613 
65 361U
65JI.619 
65 Зб2 6f*5621 
65 Зб22 
65 3б23 
65 3629 
65 36 -̂ 
65 3631 
65 3б32 
65 3633 
65 3639 
65 36W65 Зб*Ц 
65 36U2 
65 361*3 
65 361*9 
«5 365 
65 3651 
65 3652

65 3653
65 3659

66 Зб>

1 ? а * у ..................  Ribbon microphones
t а * у ..........-... Electro-static microphones

a  - *i y 7 s Л -» 3 ...-..... Moving coil microphones
M i *  * / М в 8  .......... -....... Related devices for microphone
■w 4 f a m  у  я - Y ') , 9   -... Microphone cartridges
1  4 t • * y x * y V ittiB/H. Х И Л  tût Microphone stands (except broadcast or profassional

-to ft-* 4 9 a * -у 6 8 9 Я &  .... -..... Miscellaneous related devices for microphone
-toft©-*-* 9 e * у  ................. Miscellaneous microphones

Ж  J ̂  —  9 SCMItt-t —  9 ................. Record turntables and driving motors
* /  •« - * ............................  Record turntables
♦ —  •* к —  KIB* 9 * — 9 ....... ..... Mono-spaed
Я л  e‘ - У К *  s * - 9  -... Multi-speed

В Ц - * - *  ................ ............ Driving motors
£ у 9 7  г "7 , Y£ ? 9 7  ?~7 fi —  t'J ? iÿlk Cf-i Pickups , pickup cartridges and their parts

e r 9 T , 7  .... -............... -... Pickups
• * 7 * 7 r 9 K t - r 9  7  * 7  ........ —  Magnetic pickups
* '1x9 o-JBc f i 7 , / i t f t  ) t * 9 K  Crystal pickups and ceramic pickups

( *B<i  r 9 7  r 7 ....... Moving coil pickups
-toftof , 9 7 , 7  .... ..... . Miscellaneous pickups

h • y 7 “ 4 ........ Tone i m s  *
*¿797 r 7 n —  ► ') v-9 ------Pickups cartridges
■* 7 t 7 • 91&'£ * 9 7 * 7  * - ► 5 , •>••• Magnetic pickup cartridges
; l A # * i B t  f 9 7 r 7 * — Y 'I t 9 BtCJf Crystal pickup cartridges and ceramic pickup cartri
•* 9 i , 9 K  cT » 9 7 , 7  * - M  » 9 —

o-JB t ' , 7 7 , 7 i - H , ÿ-t ©ft © e‘ * 7,7 « - ► 4 , 7 ...д M  7 л ............. .....
-шлоч-,97у7л - y ‘)т>5^-юован»а-iti- я .................... .
3 - УХ с' - Я ................
■ * 7 * 7 , 9 К * - У * Ч - Я  ---------
7 Л 7 ; г 9)В з - х л е ' - з »  .........
t  ©f t ©  3 ~ у л е - s ........ -.....

# ■ / д с’ — й ........ -...... -......
з у 7  у 7  х с — Л •••••..... ...........t О-ЙЙОл ь- - я .......... -....

Т у 7 7 (  ЖЙЯНгИК.) .........
F M S f T ^ f f  .... .................
Л *1В F Mitfl 7 у  7 7 ........

F M i f ï T  ........... ...
ftetfflWB F M'S(8 7 y 7 7 — ........
M n K F M 9 1 S 7  y 7 7  ...............
- t © f t © F M £ ( l 7 ; ' r * i  -•*•...........

V H F T v t  7 y 7 7 ...........-...
A * J B V  H FT- U kftftT У 7 7  .......
ï i a e i M I B V H F t i ' i M T y t T -  ...
i n B V H F r w t S d T / f r  .......
t  Ot t O  V H F F ^ t  £(I 7 y 7 7 .....

U H  ? 7 ууЧ & & 7 у 7 Т  ...............
A ^ B U H F f V ' i S l T / f t  .... —
m t x m n K U H F  г *  t * H 7 s 7 7
I I 5 * l ) H F t ‘' t S * 7 y t t  .......
• t O f t O U H F  t w i S f r / f t  .....

S H F'f w kjt<17 y 7  7 ...............
4 «-•'iBSH F r w k J t d T  У 7 7  — —

* • . ► B S H P t v t f ) | 7 i ' t # '  ---
'< > < ' » * J H F f i ' < M T / f t  ...
t O # C S H F f 4 i f J j | 7 y f t  .....

V H P ,  U H F f  .... —
Л Ж 1 В  V H F , U H F t i * ' & Ц 7 У 7 7 -  
Uttnnte V H F . ( J H F t v i  & Ц 7 у 7 7

Moving coil pickup catridgas 
Miscellaneous pickups cartridges 
Styli
Miscellaneous pickups, pickup cartridges and their
Speakera
Cone speakers
Magnetic cone speakers
Dynamic cone speakers
Miscellaneous cone speakers
Horn speakers
Electro-static speakers
Miscellaneous speakers
Antennas (except professional use) •
FM radio receiving antennas 
ïagi type 
Folded type
Logarithm periodic type 
Indoor type
Miscellaneous FM radio receiving antennas 
VHF television receiving antennas 
Yagi type
Logarithm periodic type 
Indoor type
Miscellaneous VHF television receiving antennas 
UHF television receiving antennas 
"Yagi" type
Logarithm periodic type 
Indoor type
Miscellaneous UHF televisio n  receiving antennas
SHF te levisio n  receiving antennas
H elical type
Slot type
Parabola type
Miscellaneous SHF televisio n  receiving antennes 
VHF/UHF televisio n  receiving antennae 
Yegi type
Logarittas periodic type

* F )J B V H F .  U H F f  4 t M 7 / 7 t -  Indoor type
■ t © f t ©  V H F . U H F T b ' k  £(| 7 у  7 7 Miscellaneous VHF/UHF te levisio n  receiving antenne 

FM 9 9 * .  V H F f  4 f { j |  7  у  7 7 ......  FM redio-VKF televisio n  receiving antennae
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65 3661 A * m T H 9 * * .  T H f t i ^ « M T y t t  "Yagl" typ«

65 3662 iiO flJO IS f  M 9 *  *  . V H F f  K S 1 I 7  logarithm periodic type

65 3663 *P3» P H 9  9 * .  V H f f v -  * * (* T  ^ f t  Indoor type

65 3669 - to lfc OFM ? ^ # V H P f w  d f t ( f 7 ; ' f t  Miscellaneous FM radlo-VHF televisio n receiving antennas

65 367 FM > v>t. V H F .  UHF7W' «fftflT y-f-T*-- FM. red 1 n-VHf /II^P televisio n  receiving antennas

65 3 6 7 1  V H F .  U H F f ^ < *  "Vagi" type

65 3672 J7® №01$ FM > f  * ,  V H F .  U H F 7 i /  Logarithm periodic type
^  ^  y  ^  ^  »•••••«••• *ee* •»•••••••«*•*•« r* ■

65 3673  * n m  F M 9 ■ >* , V H F .  U H F f l ' i i  Indoor type
^  y  ^  ^  ••••••«•••••••••••■••■ a »«•••••«*•*■ vw • *a ■ ■

65 3679 t O * « F M » s » f .  V H F .  U H F f i ' t !  Miscellaneous FM radio-VHF/UHF televisio n receiving
5 ® 7  /  f t  ........ —..................... ..........  antennas

<5 368 /  f t  .....- ........- ........... - .....  Master antennas for coaauinity reception
i f  j 6ffl /  f t  ............ ........... Yagi type
65 3682 ?f T /  f t  ........ .......  Logarithm periodic type
6? 3689 /  f t  ----- --------------  Miscellaneous master antennas for community reception
65 369 - t d l O T / f  t  kMt <•) ................  Miscellaneous antennas (except professional use)
65 3b91 ► J / y - ^ I T / f t  ............... —•••—• Antennas for transceiver
65 3692 8 /  f t  ........ - .............. ........... Antennas for motor vehicle equipment
65 3693 7 v f’ » r  IM tfflT y - f t  ........ ........ .....  Antennas for amateur radio equipment
65 3 6 99 ti i  v*7 y T f- tMt <•) Antennas n.e.c. (except professional use)

15 3 /

55 371 
6? 3711 
55 3712 
55 3713 
65 372 
55 3721 
>5 3722 
55 3723 
«  373 
>5 r r t
,55 375 
55 3751 
55 3752 
>5 376 '>5-377 
55 776 
55 3781 
>5 3782 
>5 7183 
>5 37i

» 7 J74£i22 4'393 
>5 399 
&  4-

'5 415 l»u •5 1*12 
•5 1*13 
■5 U19

' 1*211 
' 1*212 ' >*213 ' 1*211» 
'■ ‘•219

ei8Ha«»( *«*«»<.>

4JVIiC#«
V V * « * 8
U U * * * 8

.....
u Vflfta*» 
v vnft&a 
u u m f t & sares ....

a « s  .......-
« « * * , ►  • 

9 i y R t K f i I-
**» ....
7- - X t  -

y  -  t

u v m *  yVVf / / '* "f ...............
U U 3  /  '- “ t  ..................

-toioe^iuas uittffltMt
.......t/i>i/f»-t .-...... -..

f 1 1 1 . t ............
Sica»* At^KifltfasoMias-" «•»»&( ssmata-cNK.) ...— ...

*S7-<0 1/ ............ ...........
f  7 ̂  I y eeeeeeeesmeeeeeseeeeeoeeeeeje eeeeeeeee*

^ • A 7  ̂  V y •••••̂ «•••eeeemaseeeesemeeteeeeieeeIBJHtflct ............-...
^Odj|9B5l7 f e y  ............. .

■ fMIAUtBAAViniA ..... -....BRAVBflA ............... .«»•* t - 7 .............~ «fttft&lS .............. - 
% % K *  ■<■-*<.-* ...........- Alt/ - F t - 7 ......... -..• f o d s o i ..........

Related equipment end devices for lin e  transmission 
(except professional use)
Mixers
U/V mixers
V'V mixers
U/U mixers
Frequency sp litte rs
U/V frequency sp litte rs
V/V frequency sp litte rs
U/U frequency sp litte rs
D istributors
Branchers
Series units
In line type
Line terminal type
Impedance matching transformers
Boosters
Converters
U/V converters
7/V converters
U/U converters
Miscellaneous related equipment and devices for lin e  
transmission (except professional use)
Miscellaneous related equipment for consumer electronics
Television tuners
Chassises
Cabinets
Related equipment for consumer electronics, n.e.c. 
E le ctric  heating appliances (except e le ctric  personal 
appliances)
E le ctric  irons 
Automatic irons 
Automatic steam irons 
Flatiro ns
Miscellaneous e le ctric  Irons
Space heaters and warming appliances
Space heaters
E le ctric  radiant heaters
E le ctric  fan beaters
E le ctric  space heaters (panel and radiator type)
E le ctric  baseboard heaters 
Miscellaneous space heaters
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+ «• 0 6 5 - R ifefflIt+ iS U S W iS *

65
65
65

65
65

65 1*22 SiftW^ÎÎiBâ ...............................- .........
65 U221 + 0  6 X 1 5 1 0 ^ 5  .............- ........... .......

U222 tA, C fto ................... ..
1̂ 222 ^  ^  ••••••*••»••»*••»•*••••••»«••••»•»•••««•»»•
U22I. « J A fr iA ,» * »  .........- ..................- .....

55 U225 iAUAittB ..... ............. - ...........— .........
65 ■‘226 t l S l  ------------- --------- *..........- .........

U22? •*♦••*•♦•»•••••••••••♦•••••♦*»•••♦••»«•♦♦««♦•
65 1*229 -t®  1tk©(lJLffl<Î5WA ........... ——- ......
65 43 3  + * > * m x u m &  ................................ —

1*31 Ç 3 1 i   *..........
^  W32 ^  jH • •••••••••••••■»•••••••••••••■••••••••••••••»•••
65 1*33  ̂ t -fcJSS .....— •-•••-................ .........
65 U3U r — ............... ....................... ..... .....

ĵ  $̂33 ^ y  ^
65 U36 « a i *  » ► ............... - ......................... - .....
65 U361 Sr*A»8 ...................... ......... ..................
65 1*362 -tOIBO'tfll'# . h ............- .........
65 ■*3i‘ )• - *  * ........................................................
65 1*371 /  • /  y ► -  ̂  * ..............................
65 1*379 •frofàoh — ■*  ̂ ...................... ...........
65 1*38 » -•* * ........ ....................... - ........- ......
65 1*39 .......................
65 1*391
65 1*392 * » » - <  (7 9 i ~ y   - .....
65 1*393 7 - 7 *  7  Ï .* (*  , (■ 7  w -  ► ) •—....
65 1*391* «aa*»aijftîcaas ........ .....................
65 1*395 3 ■ t — AILS ................................... . . .
65 1*396 ASKtlB  ..........   - .....
65 1*397 »*»T S  ...................... - ..................- .....
65 1*399 «BiCâJBi ) RjRVKffiA ......

44 * S 3 * t t  ...................- ..................... ...........
49 - e m i t « « a * a  ••— ........................................

65 1*91 s a i t * »  ......................... ........................
65 1*92 a x e * »  ...................................................
65 U93 2)0 rS 5  ...........................................................
6 5 1*91* ^ * ' X 5 ( a S f l o i o t K < «  )••—.......
65 1*95 ........................................
¿5 1*96 ^ ** y 7 1 /  f .....................................
65 1*99
$5-5‘ - ........ ...........
¿5 5' S X ^ S I  ( 4 X 1 6 - *<nfc<D*ac. ) ......
65 5 11  1 K 7 H  7*sirtaat ........ - ........... - .....
65 512 2 K T H  7JJ(± © « * * * *  .....................
65 519
65 52 ( * * * * * ¿ - # © « > 1 0 * »  <.)•••

521 B B f f l * * * * *
529 * © « © * » / % * *  I *► v * t i t f . )  ......

¿ / B - ? - *  ( 46 25 1 ) ...................- .........
J t l f l ' / i - f - *  (4 6 2 9 1 2) ---- ---------

V46251 1) ............. .
ttA/XîKB ( 46 222 ) ...................................

7 u , i/T 14 6 2 2 2 1) ......
*  ► * * t t i A * «  14 6 22 2 2J ........ - .....

I 7 3 > f - ( - > 3 7 ( 4 6 2 t )  ................. .....
' > , r - ^ l 7 * 7 5 i '+4'',+  (4 4 2 1 1) .....
) 4 v K 4 4 7 * 7 s y f < ' / i 7  (44 2 1 2 ) .~ 
-*7'J , M ^ 7 * 7 a y f < ' / i 7
J î ' î * ' - K /4 7) (4 6 2 1 3) ...............ttrStt 1 * 7 7 4 * / )  (4 6 2 1 9) ..... - .....

# * « ( 4 6 2 7 )
65»-6— »  n a a f L a m a a w n a a a  *•— - - r — r—
65 6i a a a  ..............................................- ............
65 611 6 ^ A A B   ...... .
65 6l2 a i  (BB) BAB ................... ...........
65 613 XC 1 9 A A a  ...........................................
65 619 ^ O B O I A B  .................................... - ......
65 62 a n a  ..................................... ......................
65 621 •) A v Y 7 T y ...................- ....... ........ .....

65
65

Warming appliances 
Electric "Kotatsu" - table type 
Electric "Kotatsu” - "anka" type 
Electric blankets 
Electric pads and mats 
Elsctric foot varmars 
Electric Jackets 
Electric seats
Miscellaneous warming appliances 
Cooking and kitchen appliances 
Hot plates
Elsctric rice cookers
Electric rice cookers and rice Jar combination
Electric rice Jars
Microwave ovens
Electric pots
"Sake" pots
Miscellaneous Electric pots 
Toasters 
Oven toasters 
Miscellaneous toasters 
Roasters
Miscellaneous cooking and kitchen appliances 
Electric ovens
Electric pans (including frypans)
Tabla griddles 
Induction heating cookers 
Coffee percolators 
Dish dryers 
Egg cookers
Cooking and kitchen appliances, n.e.c.
Water heaters
Miscellaneous beating appliances 
Clothes dryers 
Photograph dryers 
Humidifiers
Towel steamers (except for beauty and barber shop use) 
Electric towels
Trouser pressera -
Heating appliances, n.e.c.
Electric refrigerators and refrigerating equipment
Electric refrigerators
Elsctric refrigerators - one door type
Electric refrigerators - two door type
Miscellaneous electric refrigerators
Electric freezers
Electric freezers for home use
Miscellaneous electric freezers (including Stockers) 
Show cases
Refrigerating show casaa 
freezing show cases 
Water cooler*
Drink water coolers
Bottle coolers
Room air-conditioners
Room sir-conditioners - package type
Room alr-condltloncrs - window type
Room air-conditioners - split type
Dehumldifiars
Ice cubic makers
Elaetrie fans and rtlatad appliancas 4
Electric fans
Dask fans
floor fans
Calling fans
Miscallansous electric fans 
Ventilating fane 
Window fane
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>5 912 У м , h E E E * P * y ?  ..
55 913 Ы Л Ё Ь Х Х Я Я Р *  y 7  .. ~
>5 92 В Е Я Я Х Н Д  .... .
55 921 - T  -  У 9 1 г  ..... ......
>5 9211 M í ' T  - у 9 i  т ....
>5 9219 •frottoir - K H t  — >
Í5 922
• « « « •

Miseailtu cous ventilating fane
Pan coolers
Circulators
Electric washing machinas and related appliances (hou 
use only)
Electric washing sachions
Washing Machines, automatic
Washing Machines, twin tub
Washing Machines, wringer type
Miscellaneous electric washing Machines
Spin dryers
Electric cleaners
Vacuum cleaners
Vacuum cleaners, central type
Miscellaneous vacuum cleaners
Vacuum cleaners, cylinder type
Vacuum cleaners, pot type
Vacuum cleaners, upright type
Vacuum cleaners, n.e.c.
Floor polishers
Miscellaneous consumer electronic and electric appliances 
Electric well pump ...
Well pump, vesco type 
Well pump, Jet type 
Well pump, reciprocal type 
Electric personal appliances 
Hair dryers
Hair dryers - handy type 
Miscellaneous hair dryers 
Hair curlers
Electric messagers (except battery operated)

Î5 925
55 926
55 927
55 928
55 929
65 95
55 931
55 932
65 94

65 941
65 9*» 2
65 943
65 94U

65 949
65 95
65 951
65 952
65 96
65 961
65 962
65 963
65 964
65 965
65 97
65 971
65 972
65 973
65 974

¿5 976
65 9Т9
65 99
65 991
65 992

ftilitftSe (.80 164) •••••-...........kik(,) ..—....
ч л у ............... .ASA-* т -■v » * »т * , ►

Electric shavers (except battery operated) 
Electric hair clippers 
Electric steamers 
Manicure sets-totteSSAAABA«ЖААЛОА .....d*áícxs*siAHe

• • • • * .......~ ......... ............д я д я s» ( ) ...

о
- Л  i . . . . . . . . . . . . - . . . . .
• ̂  ••••••«•HlHtlOMMMKHIIMMM'lfOlWMHI

3 a —  ̂ »•■«•••••»••»>«•
T i s n - o i - f  (4 62 6)  .............*оА«5Д*ЛЯвв ( AK»rr 4 4 О t A  <•

< Г » 9 И 2 А »
? 4 л Ht -Y  .....V? t 's ж з у '* f  f«ЙКЯАЯ .....ЯЯ "f i .....
I b K B I H ) A  —
v a s t    — »
* y * - 7  9- .....• жжгяш .. ..

«ttCA*«A**At»( Й1Л,Д*А<,)(ttttïÇ) ........
Я л Л Х П  ............-..
И в 7  1'/ ......
V , * - > в д  (6 0 1 6 4)
ШААвД ..................•frotteЖкЫСЯА£ЛД**а (4«Л.ДкА<.)«и5Я*ап./Х1*вдт«*ч*»||йд .
23lfW it* ..........
* i i. л i , f 4 0 )

Miscellaneous electric personal appliances 
Electric dish washers
Electric dish washer - high frequency type 
Electric dish washers - zet type
Electric cooking and kitchen appliances (except otherwise 
classified)
Juice blenders 
Juicers 
Food mixers 
Coffee mills 
Ice cream freezers

)Miscellaneous electric cooking and kitchen appliances 
(except otherwise classified)
Waste disposers and related appliances
Disposers
Trash compactors
Electric cutlery
Electric scissors
Electric pencil sharpners
Electric knives
Electric can openers
Electric lawn sowers
Consumer appliances with battery operated
Dry shavers
Gas lngnitari
Buzzers
Tooth brushes
Messagers
Warming appliances
Miscellaneous consumer appliances vlth battery operated 
Consumer electronic and electric appliances, n.e.c.
Air freshers 
Time switches
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65 993 
65 999

■"■ftv -3*í¡ífB .. -..................  Shoe polishers
ffittfl-Sí л  ЦЬок.;ЕЯ1«^ЛИи«М1 Miscellaneous consumer electronic end elecr
S A  .... .... ........................ n.e.c.
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Electric lamps /
Incandescent lamps for lighting (except tungsten halogen 
lamps)
General Ughting service lamps
60 watts and under
Above 60 watts
Street Ughting lamps
Ball-type lamps
Small round lamps
VIth £26 type base
Miscellaneous small round lamps
Decorative lamps
Lamps for chandelier
MisceUaneous decorative lamps
Rough and vibration service lamps
Railway car lamps
Marine lamps
Miscellaneous rough and vibration service lamps 
Reflector lamps (except photographic, indicator and 
lamps)
Sealed beam type lamps 
Reflector lamps for indoor use 
Reflector lamps for outdoor use 
Lamps for emergency lighting
MisceUaneous Incandescent lamps for Ughting (except 
tungsten halogen lamps)
Incandescent lamps for special use (except tungstea lamps)
Lamps far motor vehicles
Sealed beam lamps for motor vehicle
Miscellaneous lamps for motor vehicle
Lamps for small light unit
Lamps for flashlight
Lamps for bicycle dynamo light unit
Lamps for miner's cap light unit
Household sewing machine lamp
Miscellaneous lamps for small Ugtt unit
Signal lamps
Traffic signal lamps
Railway signal lamps
MisceUaneous signal lamps
Indicator lamps (including K-type)
Indicator lamp.* for power switchboard 
Radio and TV panel lamps 
Indicator lamps for telephone switchboard 
Sign lamps
Indicator lamps for electric signboard 
MisceUaneous indicator lamps (including R-type)
Aviation lamps 
Aircraft lamps 
Airport and airway lamps 
Miscellaneous aviation lamps 
Fishery lamps
Lamps for fish-luring light 
MisceUaneous fishery lamps 
Photogrsphic and projection lamps 
Photoflash lamps 
Studio lamps 
Projector lamps
Miscellaneous photogrsphic and projection lamps
Infrared lamps
Infrared lamps for heating
Infrared lamps for space heating
Infrared lamps for medicsl use
Miscellaneous infrared lamps
Miscellaneous incandescent lamps for special use (except 
tungsten halogen lamps)
Tungsten halogen lamps
Tungsten halogen lamps for general lighting 
Tungsten halogen lamps for studio lighting

66 121
66 1 2 U
66 1219
66 122
66 1221
66 1222
66 1223
66 122U
66 1229
66 12~>
66 1221
66 1222
66 1239
66 121*
66 12hl
65 121*2
66 12U3
66 121*1*
66 121*5
66 12U9
66 125
66 1251
66 1252
66 1259
66 126
66 1261
66 1269
66 127
66 1271
66 1272
66 1273
66 1279
66 123
66 L2dl
66 1232
66 1233
66 1239
66 129
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66 133 
66 131*
66 135 
66 136 
66 139 
(ó 14 
66 ILI 
66 11*2 
66 11*21 
66 11*29 
66 15 
66 151 
66 1511

66 1512

66 1513

66 1511*

66 1515

66 1519

66 152 
66 1521

66 1529 
66 153 
66 15l*
66 159 
66 16 
66 l6l 
66 lóll 
66 1612 
66 1613 
66 lóll* 
66 1 6 2  
66 1 6 2 1  

66 1 6 2 9

66 163 
66 I69

66 17

66 ITI 
66 17 U  
66 1712 
66 172 
66 1721 
66 1722 
66 1723 
66 1729 
66 173 
66 ITU 
66 171*1 
66 171*2 
66 175 
66 1751 
66 1752 
66 1753 
66 1759 
66 179 
66 18 
66 19
65 191
66 199 66-2 - 
6ò 21

66 211 
66 2111

4 ^ 2 1 6 6 -  x

7 y ........
§ #) K Í8 '' 0 7 y UÍ ------------aïS''»»1 ySi --------- —

0 7  y *i* ------- -----
O  ÀS O « 7 tìl ......-....— -----

9 <j k -- -----
J ' 9  — f f l ...... ..
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2 0 7 -, > s a o — *£S(91ffiiI?fé*Tw.7t *y r ................... —
2 0 7 , 1- O— HfSWffilSiKi-rvnft 7 / 7

Tungsten halogen lamps for projector
Tungsten halogen lamps for motor vehicle
Tungsten halogen lamps for copying machine
Tungsten halogen lamps for airport and airva'
Miscellaneous tungsten halogen lamps
Christmas-tree lamps and lamp sets
Christmas-tree lamps
Lamp sets
Pepper lampsets
Miscellaneous lamp sets
Fluorescent lamps
Straight type for general lighting

Under 20 watts 
20 watts

4 0 7 , I- ( ̂ ¿RtetojgO-KJMÇÏfflSÇiÎi
WV'ltf y 7 ...... -................  1*0 watts, pre-heat-start type*17,» — K Suffis
traiti '■'7 ............ ..........  Lo watts, rapid-start type
»M7j. asas7J«o—

j y /  .. .... ....-....-....— High output and extra high-output type
-t Oitt o — 7 y 7 •" Miscellaneous straight type for general lig

— & * W 3 2 i f e W ' * 1 t 9  v 7  .... -..
3 0 7 ,1- v 7 .

Circular type for general lighting 
30 watts

■ t o n o — ^ 7  ..
y  7 — ............ —
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2 0 0 7 , h 6 y 7  ..
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-cotaoííSffl*»? x 7 .........
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‘t o n o *  X y 9 y 7  ..... — ------- -----8SJ/7 .................
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Miscellaneous circular type for general lig
Fluorescent lamps for special use
Slimline-type fluorescent lamps
Miscellaneous fluorescent lamps
High intencity discharge lamps (except sodi
High pressure mercury lamps for lighting
Under 200 watts
200 watts and above
Reflector type
Self-ballasted type
High pressure mercury lamps for special use 
for copying machines
Miscellaneous high pressure mercury lamps : 
use, n.e.c.
Metal halide lamps
Miscellaneous high intencity discharge lam: 
sodium lamps)
Discharge lamps (except fluorescent lamps : 
intensity discharge lamps)
Glow starters
With S type base
With P type base
.Reon lamps
Neon glow lamps
Reon sign tubing
Fluorescent neon sign tubing
Miscellaneous neon lamps
Germicidal lamps
Sodium lamps
Low pressure sodium lamps 
High-pressure sodium lamps 
Xeaon lamps 
Long-arc xenon lamps 
Sbort-arc xenon lamps 
Xenon flash tubes 
Miscellaneous xenon lamp 
Miscellaneous discharge lamps 
Parts for electric lamp 
Miscellaneous electric lamp 
Electroluminescent lamps 
Electric lamps, n.e.c.
Luminaires ,
Incandescent lwsinaires tar incandescent lax* 
Indoor typo
Ceiling type •'
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66 2112 r 5 3 * 6 * 3 5 A -------
66 2113 r 9  r . * E * S * 3 5 A  ------------
66 2111» * J b * » y r f a M S A  •*_•---------
66 2115 tofto* *  v  K * S * 3 5 A  ------
66 2 1 1 6  S S ASftiSA --------- ------
66 2117 #***3*35* --- -----------
66 2119 -tOi&e5P3*6*3SA ----------
66 212 * * * S * 3 5 *  ..---------------
66 2121 f*»*B*3SA ..-------------
66 2122 * A * S * 3 S A  ---------------
66 2123 SÏ» ■ m  C A .  ■ i t L  I  < * S * 3 5 A  —  
66 2i2w # * a * e * 3 S A  ......— ------
66 2 1 2 9  -t'04â'D&**B*a5A .... .....
66 213 « * * 3 * 3 5 *  ...-..... .........
66 2131 - « a t s e i R S B A  --------------
66 2132 ¿SS*S * 3 5 A  -----------------
66 2133 a .* , ► > h (• * e * 8 5 A  ... ....—
66 2139 -t®*SO«;t*S*«SA — ...... —
66 211* S f T *S»35A ---- ------------66 2i!*i a».&c£sasB»s5A — .... -.66 21U2 *_hS«*a*SSA ..........66 21U3 ,fta«»**B*35A ....... ..
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66 2151 8 M » B * a S A  ------ ------
66 2 1 5 2  fiae*«3A — .. ... ..........
66 2153 R 3 * S * S S A  ..-.... -...... ..
66 215** R29 f l B * a S A  — ..... -...... .
66 2 1 9 -e£Mts<oe*a3A ...... .......-..
66 22 m'3t35* ------- ----------- ---66 221 5?5*>T^it8ôA ------- -----
66 2 2 1 1 ;-.-ists?3*itv'jta5A — .... -...66 22111 ' * 0 A ..“......66 22112 * 0 Wlài_fci?vnitS8A-- ---....
66 22113 5tSi ? y 7 *17 VI Ttas A ... .......
66 2212 R2*to 9 T 3 * H ,V'Æ35A .......
66 2213 * * y K*»7v*3ta5A... ..........
66 2219 -t OiS ®£?3 * ^ ^ Æ 3 8  A ...... -..66 222 *S*»T^7t35A .....-....... —•
66 2221 R S  • 55 Cl • 53f L x < *rr^3t38A ..
66 2222 3 i;3 5  A*tlv* Jt35 A ..-.... -..
£6 2223 #***^^Tt35A ....------------66 222!» £*<*S*('7V'ÆSSA .. — — ......
£6 2229 -irOftSOSjg**TV'3taSA ......
66 223 fiTV*»T^7t38A  -... — -........
66 2 2 3 1 a»a.c/*a*n-v'ita5A....... -..
66 2239 'taitSoSn*^<^Æ35A... .... ..66 221» *?B*H'/'ÆSôA .-...........66 22Ui sibA/attv'itasA .......... —
66 22*»2 Q m V ' f ' l t a B M , .....— -..........66 22<»3 Ra*fT^5ta5A .-........ .66 22l*9 -t Ofliio3Hs**Tv*'7ta5A ........
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66 2311 * 1 x 5 3 * * 3 3 5 *  ..........—66 2319 -totào*fi*rt*aSA .........
66 232 a s * * « a s  a  .................- ..........- ...........
66 2321 * - K f S f l * S * B A  ...-..........
66 2322 W3- B U '  CT Li < * * « S S A ....
66 2 3 2 9 -totoo«***aasA ..........
66 233 £ f t**33SA ..................66 233i a»**«a5A ....-..........
66 2332 R a * * a a » A  .......... -.....
66 2339 -tioitiOfi?V**«3ôA ..........
66 23u « æ * * î«3SA ....... ...........66 229 *©*0*335* ..............
46 24 B * £ 8  ..............................
£6 2ui a ? i i  ........................
66 21*2 0(6*3 ........................

Plural ceiling type 
Bracket type 
Table lamp type 
Miscellaneous stand type 
Medical, type 
Baergency type 
Miscellaneous indoor type 
Industrial type 
Factory type 
Fishing-light
Explosion proof, dust proof and corrosion proof typ
Emergency-11gat
Miscellaneous Industrial type
Flood lighting type
Flood lights
Search lights
Spot lights
Miscellaneous flood lighting type
Outdoor type
Hoad and railway type
Marine type
Airdrome type
Miscellaneous outdoor type
Vehicle
Automobile
Marine
Railway
Aircraft
Miscellaneous Incandescent luminaires
Fluorescent luminaires
Indoor type
Ordinary type
Uo watts under
Uo watts and over
Circular type
Residential pendant type
Stand' type
Miscellaneous indoor type 
Industrial type
Explosion proof, dust proof, corrosion proof type 
Insecticidal luminaires 
Emergency lights 
Induce lights
Miscellaneous industrial luminaires
Outdoor type
Road and railway
Miscellaneous outdoor type
Vehicle
Auto-mobile
Marine
Railway
Miscellaneous vehicle 
Miscellaneous fluorescent luminaires 
Mercury vapour luminaires 
Indoor type 
Ceiling type
Miscellaneous Indoor type 
Industrial type 
For general
Explosion proof, dugt proof, corrosion proof type
Miscellaneous Industrial type
Outdoor type
Read type
Railway type
Miscellaneous outdoor type 
Flood lighting type
Miscellaneous mercury vapour luminaires 
Portable lamps 
Flash lights 
Cycle lights
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66 2I*3 
66 2l»W 
5 6  2 U9 
6 i 25 
6 i 23 5 6  2 9 1  
5 6  2 8 11  
5 6  2812 
66 2813 
66 2819 6 6  282 
66 283 
66 289 
¿6 29 
66 291 
66 292 
66 293 
66 29 **
66 299 
44 5" '
66 31 
66 311 
66 312 
66 3121 
66 31211 
66 31212
65 31213
66 31219
66 3122 
56 31221 
66 31222

.* T , ► > g h ------------------ ----  Pocket lights
ijT) * -c ► --------------------------  High Intendty lights
- t O S O A f l S  ---------- --- -----  Miscellaneous portable leaps

p  ̂  7 > 7' .. .... — -......... .......  Dinamo lights
¡!( ijjj A o s s a  ............. .........— • Parts for luainaires

..-... ..... ....-...........  Ballasts
rfv»5tJfiW3f * S  .... .............. For fluorescent lamp
*i3iES9c$5  ------ --------- --  for high pressure mercury laaps
* x s iI3?c£5 .. ........-......  For neon tube
-tOifcOSSS -- ------------------  Miscellaneous ballasts

¡Ulta ............— -..... — ..  Dimmer
i  Si § «3A  Jf 3  ............. ....... Phtoelectric controls

-t O s S O S f ? S  A O  ®  A ...-..... ....... Miscellaneous pares for luminaires
......---------------—  Miscellaneous luainaires

K S a S A t  ) ......-..  Germicidal leap luainaires (except therapentic use)
+ f •> ? ¿-as* ......... .........  —  For lav pressure sodium lamp

i a s * .............  ----  For metalhaleide lamps
- o  r ̂ a S k  ......---- ------- ----  For tungsten halogen lamp-
ASICS-¡3 c ft.* w*SBSJl  ------- --  Luminaires, n.e.c.‘A » .................... -...

---- -------------- ----------  Primary cells and batteries
2 » AS ........................... . Wet cells

........ ........ ...... Manganese'dioxide cells and batteries
J H ----- ------------- Round type sanganese dioxide cells and batteries

l —  UM-l sired cell
-* ■' H * e S  itt ®  U M —  2 &H?Z —  un_2 sired cell 

SlSf-» 'H  ̂ e i a o U M -  3 » * S i  —  UM-3 sired cell
-t C 13 O SI I t ■»'s H * K. A &  ....-..  Miscellaneous cells and batteries consist of round type

cells
fXHt ▼ 11 y (Iitt .... — ...........  Flat type manganese dioxide batteries

©  —  9 volts or less than
<X.a •* y i> y K. «AS o j V t d i i O  Over 9 volts

66 3129 -£■ o*a O-v ̂  ,7 x 51,14 .........-  Miscellaneous cell and batteries consist of manganese
dioxide cells

66 313 7  a, n ') • ■* s a * .. -..... .... ..  Alkaline-manganese dioxide cells and batteries
66 3131 jjjx*)) ij . -r ...... -..  Round type alkaline-manganese dioxide cells and batterie*
66 31311 3j,%7*'7 ‘J • ■» x fl y A M  I ... AM 1 sired cells

56 31312 IBiciT*» ') ■ -» il y A M  2 ¡&3LÛ ••• AM 2 sired cells

so 31313 SB ife 7 a '4 • ’ / « y i M l  ••• AM 3 sired cells

66 31319 -t O-sa Otg|rè T a. a i) ■ -t ¿'.AxSSAk —  Miscellaneous cells and batteries consist of round type
cells

66 3.132 « 'i • ▼ ̂  7 ----------  Flat type alkaline-manganese dioxide ceils and batteries
66 3139 -c OfflOT *  » ■ t ......  Miscellaneous cells and batteries consist of alkaline-

manganese dioxide cells
66 31U TfctfStt — ... -........ ............ Mercuric oxide batteries (mercury batteries)
66 315 SSlC l t t  ....... -..... -........... Air-depolarired batteries
66 316 SHtSXAJ .....— ....-............. Silver oxide batteries
66 319 -iOiSO— .... -..... — — ....—  Miscellaneous primary cells and batteries
66 J2 ....-...................-....  Secondary batteries
66 321 ièXw'Zti ..-....... -..............  Lead storage batteries
66 3211 S ..... ..... -......  For motor vehicle
66 32111 E. ■ 2SI8ASJôR5XAi .. .........  For three and four vheeiers
66 32112 .... -.........  For motor cycle
66 3212 f i l  î flMÔïCSmAi .. -..... . For stationary
66 3213 aT3Kffltt5CS«ft ................... For portable

................ —   For marine
........ .........  For battery vehicle
.......... ........  For train
... .........-  For fish gathering

3 «tt .............  For safety mine cap lamp
-çO<â OtoJC3*tt ......-...........  Miscellaneous lead storage batteries

66 322 7 >v a >) K  S  »  ...................... ¡lickel-alkaline batteries
66 3221 * r , .................... Pocket type
66 32211 T A. 1  Î 3 7  * » 'J ........  For stationary
66 32212 “1 3 2 ^ 7 *  -a ......-....  For portable
65 32213 G M T  * n >1 ............... For marine

321U
3215

bo 66 
66 3216 
66 3217 
65 3218 
65 3219
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I221U
12215
12219
1222
12221
’2222
12223
;222U
12225
32229
3229
326
3281
3282
3263'239329
39
441
42 
43. -
44
45 4a
49
5'St
5253
54
55 
£8 
59 3r.
¿1
32
33
34
35 
33 
37 
33

39

# •) 2C55.it .......
n ')  "

-t © n$ o  -ii t t  ‘J X  SflBKSvill'  -.... -.....Ti3í flT> ” 1 Xm~ZfZ ....
if ^  t  *- a 'J  - .....e a r * * 1 ......—-.isar*» — ......- * K ; ? »T*«1 ítSSita*ona©9iJtXTA'»'iK«»iia .—r0!éO7*1,IÍB*ft ........

— X  <»,& t>3u ~......... — ..........Si .. ..................así ....   -..St) ........... .......-ca^ozarSteosái .... —-cos OS'S 24 .. .............•srOiAO'iiJi .-........... -...S35*¡*sa.»aa«aT .-.. -......Sttedáa .....— ..........
té na «as a — .... -.....-.. —t^niMsa -------- — .......sat»** si .. - -...........3 Sams a .... -....-... ...Kssasu/aiwsxogs&cmas -
-£<o«<oaaKatsaatfnttsa .....aafsasa ».... .......... -..."O'j^fíass ...... -... -.. *.
? 5 f T 7 7  ..............- .....-......... .;5?77f ..........-.......
« ■ 7  !✓—  ̂   .................... *"'■awanssaa •••— ..-..........x a aj & 5ia o síaá s. xj 3tra a ■ ■_■—................’isa»ottiS ----------- -...

......................
x7-9(aisiy3Stta ..........f^3';¿¿-7(«2aatía#a) — ••x2»29 ....................Eóaaa c uzaavaita ) ......

.............. ... ........s;»;as;E3is ...........^¡aass^asáosííxauwas ... .
-fc'OfiOfi HSMoxas ..........

aic «• a «*««»* ..........

For vehicle
For safety sine cap lamp
Miscellaneous pocket type
Sintered type
For stationary
For portable
For marine
For vehicle
Sealed aickel-cadmium rechargeable batteries
Miscellaneous sintered type
Miscellaneous nickel-alkaline batteries
Parts for secondary battery
Battery, plates
Separators
Battery cases
Miscellaneous parts for secondary battery 
Miscellaneous storage battery 
Miscellaneous battery 
Electric drying and heating equipment 
Drying equipment vith electric heater 
Infrared drying equipment 
Electric resistance heating equipment 
Induction heating equipment 
Dielectric heating equipment
Parts and accessaries for electric drying and heating 
equipment
Miscellaneous electric drying and heating equipment
Electro-magnetic appliances
Lifting electro-magnets
Eiectro-magnutic chucks
Electro-magnetic clutches
Electro-magnetic brakes
Electro dynamic oscilatioo type compressors 
Parts and accessories for electro-magnetic appliances 
Miscellaneous electro-magnetic appliances 
Electrical equipment for internal combustion engines 
Ignition coils
Starters (assemblies and parts)
Distributors (assemblies and parts)
Ignition dynamos
Magnetos (assemblies and parts)
Soork plugs
Voltage regulators for ignition dynamo
Attachments and accessories of electrical equipment for 
internal combustion engine
Miscellaneous eiectricsl equipment for internal com­
bustion engine
Electrical equipment and apparatus, n.e.c.

I J I - 1 - 1 5



MAJOR GROUP 67-COMMUNICATION AND RELATED EQUIPMENT

•¿7 -I
67 11
67 111
6T 112
67-113
67 1131
67 1132
67 1139
67 11U
67 llUl
67 111*2
67 111*9
67 115
67 1151
67 1152
67 1153
67 1159
67 119
67 12
67 121
67 122
67 123
67 1231
67 1232
67 12 U
67 125-
67 1251
67 1252
67 1253
£7 125U
67 126
67 129
67 19
67 191
67 192
67 193
67 193
67 199
67 1
67 21
67 22
67 221
67 2211
67 2212
67 2213
6T 2211*
67 222
67 2221
67 2222
67 2223
67 2221*
67 2225
67 223
67 22U
67 25
67 231
67 232
67 2321
67 2329
67 24
67 21*1
67 2U2
67 25
67 251
67 252
67 2521
67 2522
67 2523
67 2529
67 29

i K M --------- --- —5na .-.. -.. .....ESSitattB .......*5X5:sb  -..... ••attscisa ..... ...
@ e / - d  f * * g K i % s a
n** -y<-f-r*i:ai&58«...

2 * 5 sa -... -.. —*±fe£*5SB .-....^ 7 7 ̂  *52 a-tofc©£*5Sa ...?PJ«t ........ ..
*  f  X«SSI ......« * « £ * *  --- ---
ath* i  t  * s i ...-.-t©fto?p35a — .. —a i c f t - a s g a  ..

2 a a    - —  arssa .— .... .XBaaxaa ... ...
s x s j g g f c x a a  ........ —Ajfegiflxaa ------HjgsBixaa ...-..BiiiC«F>5X*9 — •....

^ i & x a a  ---------- ------------asscxaa ... -...
nt?:s^3E*a ...—*«Kra?VXRa .. -ii»icw«2 *a ....-xaaiiaas .....—irottsoxaa .......-fc©«©5tSaa .............

■i y t  - v- y ..-..-...iS**£S3 ... .....faazvsss .-...itsrea-aiftt^tssi -5 is a ... ... .... -.. ......... ....... .....awaits* ..................
T - 1  ...-..... ...ibsia — .... -..........KSi$(ta .......-... ... ..

ia ...-....-......£<S3A/ila ...... .........-* - x?;£fis:i«isal — ..-.....Stoeitatflwsaa132118 ..eflw«(S«x.iia

7

5«iA,fl.a floASISSFJ* iSttlSJ 
7 9 > i ') •••U552SI
xxcsssffflfl 7 7 f  V i  \\
*©»oxx52»i .........iftsasar ............... ...i4<ii>«5;aR* ........ .....soA5«3zaa* ...-..........

Sftaaatrsaa ••••§8333 .-..8SS13 .....5<S**R8 X .5SR3«t ..
a is ? e a * a ....
• t o « o * S g f 3  todjosasi ..

Telephone equipmentf
Telephone sets
Magnet systems
Coomon battery systems
Automatic systems
Rotary dial systems
Push-button dial systems
Miscellaneous automatic systems
Public telephone sets
Desk public telephone sets
Box public telephone sets
Miscellaneous public telephone sets
In-door telephone systems
Key telephone systems
Automatic answering device
Autciialer
Miscellaneous in-door telephone systems 
Telephone sets, n.e.c.
Telephone svitching systems 
Electronic svitching system 
Crossbar system 
Step-by-step system
Strovger type automatic svitching system 
Siemens halske type automatic svitching system 
Private automatic branch exchange 
Manual switchboards 
Magnet switchboard 
Caffison-battery local svitchboard 
Common-battery toll svitchboard 
Cosmon-battery PBX
Attached equipment for svitching system 
Miscellaneous telephone svitching system 
Miscellaneous telephone equipment 
Video phone equipment 
Interphone
Directive telephone equipment 
Wire broadcast and telephone system 
Telephone equipment, n.e.c.
Telegraph equipment 
Morse telegraph device 
Teleprinter 
Tape teleprinter 
Line transmitter 
Printer
Keyboard perforator 
Reperforator 
Page teleprinter 
Line transmitter 
Printer
Key board transmitter 
Printing reperforator 
Reperforator
Telex terminal equipment
Phonogram information equipment
Facsimile
Document facsimile
Photo facsimile
Newspaper facsimile
Miscellaneous telegraph equipment
Telegraph svitching relay equipment
Telegraph svitching equipment
Telex svitching equipment
Telegraph bays and equipment
Line bays
Special equipment
Telegraph collectors
Phonogram
Error correcting equipment 
Miscellaneous special equipment 
Miscellaneous telegraph equipment
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l
u12
13
ia

------------
» r —y j t - s a s »  ----------

F D M S i i S t  ------------
a f f i i  -----------------
f a s i  .... - ..............

P C M 5235X  .......... —
a . n x i  ------------- ----
4* B 3  S ............... —B u r - 7 A - a i S l   —

FDHX2XI ----
s « s x  .....................
i > a s x  .... ................
x r m x s m . .-...

p c v t a s s a  ........-  
a f l s x  -...........—
■ p * s *  .... ....... ........
X7JJ8XSEX ------------*2PIe*ffiSE* -..—

■ a * s *  -----------------
«**««* .......
X71 l&XSX ------------

• Jki5‘p a s * 3 a E *  .... —
j s f l s x  ....... - ............
» S S 1  .......... - ........

5 fc 'J*SS SX Ji ----------
■iroflSofsifcas^s* —

x x j i a s a s a  ..........•—
t p e g s i  ..................

f f e S X  ........... —STFtsivisga ...
JfcigfiisSX ....... ~——

f a s i  ................. —
a - e s x  .......... - .........

store s s x  ..................<p«&x -...-...
f l -K sa  .... - ..................

P D M s s ^ S l  ...............
p c  m s ,1s i * a .......... —■
- t < o i t s o * a 3 » « * a  ■

5 ta a a > s .* isa  .........
a y a ^ s t  ..................
F s a , i i * i  - .............-
p s . s f i s x  ..................
-totSojs.siScX .....- -

a & s a s m x s a  .........■....
* a * i g s *  ..................
* 3 3 a * i 2 s a  — :......

«MA*»3-> ........
a  s «  a a s  a  ..............

* - i4X XX  ..................
*  ■ *  • S S & X iX S Xafl«a«as* ..
•* 4 t a « ¡5X < IX X

# t 'a «*x
L2i asaxuax ...
122 «««asfiaa ..123  ̂° sasflax .
i2 k ( 'jxaxflax  
125 ■126 #xaaaxo»tsax
1 9 -tofsoasflaaax •

,2 » e i « i a s a  ........>21 SSSnifiSX ....

Carrier supply equipment.
Pair cable carrier equipment
FDM carrier equipment
Terminal equipment
Repeater equipment
PCM multiplex equipment
Terminal equipment
Repeater equipment
Coaxial cable carrier equipment
FDM carrier equipment
Terminal equipment
Repeater equipment
Power feeding equipment
PCM carrier equipment
Terminal equipment
Repeater equipment
Power feeding equipment
Submarine coaxial cable carrier equipment
Terminal equipment
Repeater equipment
Power feeding equipment
Program transmission carrier equipment
Terminal equipment
Repeater equipment
Video carrier terminal equipment
Miscellaneous coaxial carrier equipment
Baseband frequency transmission equipment
Voice frequency
Repeater equipment
Two-way repeater equipment
Program transmission equipment
Repeater equipment
Branching equipment
Video transmission equipment
Repeater equipment
Branching equipment
Radio terminal equipment
FDM terminal equipment
PCM terminal equipment
Miscellaneous radio terminal equipment
Carrier telegraph terminal equipment
AM terminal equipment
FS terminal equipment
PS terminal equipment
Miscellaneous carrier telegraph equipment 
Additional carrier equipment 
Miscellaneous carrier equipment 
Open wire carrier equipment 
Power line carrier equipment 
Carrier equipment, n.e.c.
Radio communication equipment ,
Radio craianunication equipment for fixed station 
Single channel radio communication equipment 
Low/medium frequency transmitter-receivers 
Very high frequency (VHP) transmitter-receivers 
Micro-wave transmitter-receivers
Related equipment for radio communication for fixed 
station
Multi-channel radio cosnunication equipment for fixed 
station
High frequency (iff) transmitter-receivers
Very high frequency (VKF) transmitter-receivers
Micro-wave transmitter-receivers
Mulli-meter wave transmitter-receivers
Satellite coraunication transmitter-receivers
Related equipment for multi-channel radio communication
Miscellaneous radio communication equipment for fixed
station
Radio communication equipment for mobile station 
Vehiclar radio coasunication equipment
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* & m 6 7 - ¡fifths a  &  t s m m g i  $

67 U2 11

67 U212
67 1*213
67 1*218
67 1*22
67 1*221

6i 1*222
67 1*223
67 1*228
67 1*23
67 1*231

67 1*232
67 6233
67 1*238
67 1*21*
67 l*2Ul
67 1*2U2
67 1*21*8
67 1*25
67 1*251
67 1*252

67 1*253
67 1*258
67 1*26
67 1*261

67 1*262
67 1*263
67 1*29

67 45
67 1*31
67 1*32
67 U38
67 1*39
67 49
67 1*91
67 1*92
67 1*93
67 1*91*
67 1*95
67 L96
67 1*99
67-•5-
67 5)
67 511
67 5 12
67 513
67 511*
67 52
67 5 21
67 522
67 523
67 55
67 531
67 532
67 5321
67 5322

& • <p •
assssasai...®aa«iS5s*0 —a«saa*ttowKasja«#a««0 .......ft • 4». asa-saist
afisissfla» .....&aasig£{i£» ...
« a » ^ A 2 sao!tt k s *•C2S#a<S»« .....ft • *• • S«a50ft0
aax&5«s0 ....... ......saaiKi=££s* .. — ......«tsaffxtflsiiowssi ..... —.. -..........-*■ ̂ » ° x£50s*  —*• 'J sasfltaa ... ... ......*JL*S*t/PyMIft0o9fr*»0 ...............-.. -..
3 S a $ < I S l  ........................... ....................asxjg5<5&0i «Sr » )
saaxigiitaa — ..........2J?*^i4«Slo«iKSI.....-...............
2 « -  z 7 m  h  x xmin&xmmjiisza.

i s o M H x ^ s f a i i s i w s i A i i s a ........
x o o ........-to«sô tê i<33S3t .........

itiflftft ...........
ft j . is -  •fiadak ......***» v--r ;a<ts0 .. _..
?tiaisa*ow*£a ...
■t O ftO lt 'A 'tS S . .....■fciOttoaaiafisa .....
euimziAfSgx ......n-M^inKmast .. -.uttaisAast ......s.s.§ tsss* .... —affl».asflE*issffa ..
7 - i - m 7 «as»» .....
te*.9r% <i nbv.*.B)40ft0xaiuMiS ...........«.£31 -...........o f  V ....-.......
f  , a ...... -...
x * ti ..-...... ....
NN S S ................................

*(3)s»a..............
itaaffl^fflaaa ......
t a m M / i masaa .......»±*7n*ja»a ......«381 .............
n o a *  b .............................SIC tr - a ̂  ft ® ......
a flm0 ..........50ft 0 .....-... —

Lov/medium/high frequency (LF/MF/HF) transmitter- 
receivers
Very high frequency (VHF) transmitter-receivers 
Ultra high frequency (UHF) transmitter-receivers 
Related equipment for vehicular radio coraaunication 
Marine radio comurucatioa equipment 
Low/mediuB/high frequency (LF/MF/HF) transmitter- 
receivers
Very high frequency (VHF) transmitter-receivers 
Ultra high frequency (UHF) transmitter-receivers 
Related equipment for marine radio communication 
Airborne radio communication equipment 
Lov/medium/high frequency (LF/MF/HF) transmitter- 
receivers
Very high frequency (VHF) transmitter-receivers
Ultra high frequency (UHF) transmitter-receivers
Related equipment for airborne radio communication
Satellite radio communication equipment
Miccro-wave transmitter-receivers
Mi11i-meter vave transmitter-receivers
Related equipment for satellite radio communication
Portable radio coimausication equipment
High frequency (HF) transmitter-receivers
Very high frequency (VHF) transmitter-receiver (icd
lng pocket bell systems)
Ultra high frequency (UHF) transmitter-receivers 
Related equipment for portable radio comsunication 
Citizen's radio communication equipment

26/2( MHz citizen's radio communication equipment 
150 MHz citizen's radio communication equipment 
1*00 MHz citizen's radio cossaunication equipment 
Miscellaneous radio comunicatlon equipment for aobii 
station
Optical comsunlcation equipment 
Gas laser communication equipment 
Semiconductor laser communication equipment 
Related equipment for optical comunication 
Miscellaneous optical communication, equipment 
Miscellaneous radio comunication equipment 
Life boat radio communication equipment 
Portable emergency radio communication equipment 
Distress automatic call equipment 
Alarm signal automatic receivers 
Model radio control equipment 
Radio communication equipment for amateur use 
Radio communication equipment, n.e.c.
Associated radio equipment
Radio navigation equipment
Loraa
Decca
Omega
NNSS (navy navigation satellite system)
Radio directional finders
Airborne
Marine
Overland
Beacon equipment
Non-dlrectional radio beacon equipment 
Rotary beacon equipment 
Transmitters 
Receivers

30 kHz - 300 kHz 
300 kHz - 3 MHz

3 MHz - 30 MHz
30 MHz - 300 MHz 
300 MHz - 1 GHz
1 CHz - 30 GHz 
30 GHz -

Lov frequency 
Medium frequency 
High frequency 
Very high frequency 
Ultra high frequency 
Micro-wave 
Milll-meter vave
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3 3 v o r « x  ..
331 ¡s«*x ...
332 XXS6X ..
3<* EttiSSS -•
3U1 a ± a x  — -
31*2 a±*x ..-

• 3 5 * * 7 « a  ...
3 5 1 a_fcsx ..-
352 » ± S X  ..
36 w - v  -¡rax •
39 * o «toxasx4 L--/5J ... -
U ItSBSi'-f •
Ull
1*12
U13 asffw-y -
1*2 *a«jp<7-7 .
1*21
U22 •
U3 tt±
U31 51
1*32 ItirS u f
..V33 iBans^-
,l*3U Sifi- - f
:!*!» - f
5 aasafc^as ■
>9 -to ttoaafc^a
¡91 1 l s a x  ..
■911 a ± s x  ...
.912 t t ± X X  ..
¡92 7  y  *  7 4 ...
1921 mmM? *  *■ ?''( .........1922 ft)H R ? - s r  ?'4  --------
¡9 2 9 -t OKfiO 7  S  *  7 4 --- ------
¡93 »S*Xit .......... .....¡9U 1*»SS ....-.. -.... -
¡95 S l X f c i W I S X   - . . . . . . . . .¡99 Astc#»3 ftitv^SCoSaX....S !t^%k(S£Mi»<o'0 ..-...
■,f R a t *  x 9 > * s x  ( t « at2 ffl£ic0

ill¡111
¡112
¡113
5u.lt
512
5121
5122
5123 
512U
5125
5126
6127
613
5131
,6132
'6133
613**
6135
6136 
6139 6lU
615
6151
6152 
6153
616
6 16 1
6162

a / ? a X  .........................
n / 7 -> y k ...................
t > 7 fliSS ..-....... ........
t  / ?asi#ii«s* ...............
a > ? a X S K t * S X  ..............

7 ■< *• ̂ ^(IS X ........ -.....
7 < * ........ -.......
a 7 4 KR3SB ..............
7  i  A. J .  fi / ; s l  .............
7  x t ’ a .k  ,  t a l  .............................................fl/; T - ..............
7  4 *  A f t i X  X  .........................

ftfiSX ..........................
S . 1 V T R  .......................
* } - V T R  .....................
* ) - V T R » f * X  ..............
a 7 - V  T R g |&}f ¡ES ............
A o — •% — V 1 7 V T R ............
vTRgmaxxx .. ...... —
* O f l & O S * S S X  ....... -.........

»»l*9)a«X .....-.........tutax...................70 77 i .±  -  f ...........
j r  -7 o a  a  -  7  e  a  /  ....................................................

t  X  t  ■% -  t  ...........................................................................

««Biitsaiaa .................
g«j!ni'i«ax .................
»«£i£iii(n«a .................

VHF anal-directional radio range equipment
Transmitters
Receivers
Distance aeasuring equipment
Airborne
Ground
Equipment for tactical air navigation system
Airborne
Ground
Equipment for remark beacon equipment
HisceUaneous beacon equipment
Radar equipment
Airborne radar equipment
Weather radar equipment
Doppler radar equipment
Secondary radar equipment
Marine radar equipment
navigation radar equipment
Secondary radar equipment
Ground radar equipment
Meteorological radar equipment
navigation radar equipment
Approach, and landing control radar equipment
Secondary radar equipment
Radar equipment for aboar satellite
Inductive radio applied equipment
MisceUaneous associated radio equipment
Equipment for Instrument landing system
Airborre
Ground
Radio buoyes
Fishery radio buoyes
Rescue radio buoyes
Miscellaneous radio buoyes
Radio altimeters
Radio speed meters
Meterological observatory equipment
Radio comunicatlon equipment, n.e.c.
Broadcasting equipment-

Video studio equipment
Camera equipment
Camera beads
Camera control units
Camera remote control units
Accessories for camera equipment
Film image producing equipment
Film projectors
Opaque projectors (telop)
Slide projectors 
Film camera equipment 
Flying spot scanners 
Multiplexers
Film video recording equipment 
Video recording equipment 
Blaclc/vhite video tape recorders (VTRs) 
Color video tape recorders (VTRs)
Color video tape reproducers
Color VTR automatic correctors
Slow motion VTRs
VTR automatic editors
Miscellaneous video recording equipment
Video signal switching equipment
Monitors
Program monitors
Oscilloscope monitors
Master monitors
Automatic program senders
Automatic operation control equipment
Program transmission control equipment
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67 6163
67 617
67 6171
67 6172
67 6173
67 6171»
67 6175
67 6176
67 618
67 61967 62

67 6 2 1

67 6211
67 6212
67 6213
67 622
67 6221
67 6 2 2 2

67 6223
67 622b
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67 6233
67 723U
67 6235
67 6 2U
67 621*1
67 62U2
67 721*3
67 625
67 6251
67 6252
67 6253
67 6 2 5 1*
67 6255
67 626
67 6 2 6 1

67 6262
67 63
67 631
67 6311
67 6312
67 632
67 64
67 61*1
67 61*2
67 61*3
67 61*1*
67 61*1*1
67 6U1*2
67 61*5
67 61*6
67 6U8
67 6l*8l
67 61*82
67 61*83
67 61*81.
67 6U35
67 65

67 651
67 652
67 653
67 658
67 6581
67 6582
67 6583
67 658b
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Central monitors 
Main mixers
Synchronizing signal generators 
Video distribution amplifiers 
Synchronizing signal distributors 
Video stabilizing amplifiers 
Synchronizing signal couplers 
Wave form equalizers 
Special effect signal generators 
Miscellaneous studio equipment
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yiiflms --- -------------------------
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Am33a»«j»a* ......-...........- ....
xust .............. ................. ...... ....

s s a a s a s  ...............................551*̂ 7 < t ...-.. — — .. —
— .......-..... —fa as .-................ —
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SSSzSilSt ..... ....... ..............
■* -f f  ° (5i£S<ISI ......................

S T l Si x  ............ ..............
as  a ... ....... .....- .......... - ......—......

fasaiSB ............- ........- .......... .
saaisa —..................................
ajaatFMaam .........-  ..............
fw t y  . xasa   —..................

a * a « a  .........— .....................«xsfla ....-..........................
BUS* ... ................................ - ....
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ato2«*i —.... .............................
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*  7 <  , h 5S<t£SS ..................
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Audio studio equipment 
Microphone equipment 
Microphones 
Sound collectors
Accessaries for microphone equipment 
Audio recorders and reproducers 
Disc players 
Disc recorders 
Tape recorders
TV magnetic film (audio) recorders
Mixing equipment
Preamplifiers
Boosters
Output amplifiers 
Limiters
Monitor amplifiers 
Monitor equipment 
Monitor speakers 
Monitor earphones 
VU meters
Main mixing equipment
Input line amplifiers
Input line equalizers
Output line amplifiers
Input/output line switching equipment
Modulation meters
Special effect equipment
Filters
Reverberation machines 
Field pickup and STL equipment 
Field pickup equipment 
UIff“ transmitter-receivers 
Microwave transmitter-receivers 
STL equipment 
Broadcasting transmitters 
Medium-wave broadcasting transmitters 
Short-wave broadcasting transmitters 
VHF-FM broadcasting transmitters 
Television broadcasting transmitters 
Video broadcasting transmitters 
Audio broadcasting transmitters 
Antenna coupling equipment 
Monitors
Attachments of broadcasting transmitters 
Compensating preamplifiers 
Phase compensating amplifiers 
Dummy antennas 
Power meters
Offset stabilizing generators

Fiamms msaxaa 
a m i ia s  *  w*s« ..
a ccsa
A 7 ) « S 1 * «
a pcss*
A P C g J

Satellite station and booster station equipment
Tuning amplifiers
Frequency converters
Automatic control equipment
Attachments
ACC equipment
Input detectors
AFC equipment
APC equipment

III-1-20



+ «■ «6 7 - a m  £ ■ & o 'K i a * *

/i1/

I

C A T V * »  ~
-» » K x y K

>•«••••••••••*
#»******» .. ..8 ft *+«*1(11» -----^ ̂  ̂  » * • • • » » • » » • • • ■ • • • • • • • • • » • • * • • » • * • • * • • « • • • • « • • ■ •

«5* ;---------------- ----toHOtBPAUMftfl»*» C ftftftAV**» **<o-)
K»*» ---------------------BE* It ft»® --------- --- — —-Kft«S*l£ft»« -----------

ft*ftas*«ft«® ---------- --Zftjggft*®' £«• ) -
«TftfliBft*® -------------MffJgltftftB ....--- ------H51 > i*y --------------

y  t  A ' f - V  •< ^  ...........................

{ o « o R f « K m  ... ....
«ft»®®»*»**!/»»* ------

7'i-rUXT-t^ ------------- -—

*otto«pSKOjtf*«&&o:*#A
*«?>'*«a*® .. --- --------
s t i u n s x K  x t v M i a u a s i A a i
1 C .  ) .................................
b * «* acf*3e*® ...........

r -rx»si**&c;ft£ft* -----
7 -t * a * B f t f t * A C / f t £ * «  .... .
*t o * o B * » * a c / f t B * *Htt«*ACFff£ft® ........— ..Jt**;ft*AC/fti!i»® ........ ..-t0*0«*AC/ll£ft«( 4  „ - f i t , * * .

tltf. ) -............. .. .fl«£ft*» .....-.... ........
MI3tif > * S  ....» / ?*« ---- ---------- ----....... ............

w e >> . ̂ S l o K t K K I  .......sa&ufts*» ...... -..........
B S f t i & t f f f i l l  .................» ? ......
e i № s i « i a ^ f f £ x i  ----------

-tottoaaftifi&cfffssa .......-..
:•>»■>***» ~v~~..........««** V *;> . yft«*« .........

■t o f t e y  y t •;/, yfcftft® .........#ftatm»*a*®©ft®«n»u*»A..
«>*®#ft*tf ***»*■ ........—i9ia*»ow*«ifAvaa(ftiftBB<c )

m  M * < t* » f t w a A i /H t* A ....«nnSAACyittlA ...—
Cft* ............*O«o€n»lsa&0>‘ttftA

ftnfllBAAt/ttCA .. — .......
® » t t  ..............................ftftft ............— ......ft** ...................»«**»ft»**

Cable television lyitcu
Head ends
Repeaters
Trunk repeaters
Extension line repeaters
Distributors
Protectors
Miscellaneous broadcasting equipment
Audio and video frequency equipment, {except consumer
and broadcast equipment)
Public address systems
Fixed type public address systeas
Public addreaa system for general purpose
Public address system for emergency use
Vehidar type (including airborne and marine) public
address systems
Portable type public address systeas 
Handy type public address systems 
Electro-megaphones 
Shoulder microphones
Miscellaneous handy type public address systeas 
Accessories and parts for public pddress systems 
Wireless microphones 
Amplifiers
Miscellaneous accessories, and parts for public address 
systems
Wire broadcasting equipment
Audio recording/reproducing equipment (including 
dubbing machines)
Magnetic audio recording and reproducing equipment 
Tape recorders
Film type recorder/reproducers
Miscellaneous magnetic audio recording and reproducing 
Disc recorder-reproducers
Optical audio recording-reproducing equipment 
Miscellaneous audio recording-reproducing equipment 
(including Juke boxes)
Audio recording application equipment 
Closed circuit television systems 
Camer j. unit 
Monitors
Accessories for closed circuit television 
Video recording/reproducing equipment 
Magqgtic video recording/reproducing equipment 
Color magnetic video recording/reproducing equipment 
Black/vhlte magnetic video recording/reproducing 
equipment
Miscellaneous magnetic video recording/reproducing equip­
ment
Television application equipment 
Projector type television receivers 
Miscellaneous television application equipment 
Accessories and parts for audio and video frequency 
equipment
Miscellaneous audio and video frequency equipment 
Accessories and parts for connunication equipment,
(except ror consumer use;
Parts and accessories for vire communication equipment
For subscriber's apparatus
Dials
Switch box
Miscellaneous parts and accessories for subscriber's 
apparatus
For telephone office equipment 
Call meter (counter)
Charging meter 
Switchboard drops 
Arrester spring 
Test springs
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67 82a 
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67 8232 
67 8233 
67 823*» 
67 8239
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Miscellaneous parts and accessories for telephone offi,.. 
equipment
For line construction 
Cable beads 
Terminal boxes 
Protectors
Miscellaneous parts and accessories for line constructim
Transmitters and receivers
Micro telephones
Transmitter microphone
Receivers
Miscellaneous parts and accessaries for transmitters and 
receivers
Miscellaneous parts and accessaries for vire camiiunicai.ii 
equipment
Accessories and parts for radio communication equipment 
Antennas
Long/medlum wave antennas 
Short vave antennas 
YHF antennas 
UHF antennas 
SHF antennas
Millimeter-vave antennas 
Related equipment for antennas 
Diplexers
Antenna driving systems
Miscellaneous related equipment far antennas 
Related equipment and devices for line transmission 
Mixers
Frequency splitters 
Directional couplers 
Impedance matching transformers
Miscellaneous related equipment and devices for line 
transmission
Nicrovave transmission circuits 
Waveguides
Miscellaneous microwave transmission circuits 
Miscellaneous accessories and parts for cnnrnninl cation 
equipment
Miscellaneous communication and related equipment
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X-ray equipment
X-ray equipment for medical use 
X~my  generators 
X-ray tuba equipment
X-say generating equipment (assembled equipment with 
all accessary components La oaa tank for X-ray production) 
X-ray high voltage generators, transformer type 
X-ray high voltage generators, capacitor energy 
storage type
X-ray high voltage generators for deep therapeutic use 
X-ray high voltage generators for surface therapeutic 
use
Accessories for X-ray generators 
Supporting structures 
Floor type supporting structures 
Ceiling-floor type supporting structures 
Vail type supporting structures 
Ceiling type supporting structures 
X-ray fluorescopic tables
Fluorescent screen type X-ray fluoroscopic tables
Television type X-ray fluoroscopic tables
Special purpose X-ray fluoroscopic tables
Radiographic stands
Direct radiographic stands
Indirect radiographic stands
Tomographic stands
Special purpose radiographic stands
X-ray therapeutic tables
Related equipment and parts for medical X-ray system
Rapid film changers
Contrast medium injectors
Low X-ray exposure controllers
Automatic density controllers
Cine pulse generators equipment)
Therapy planning equipment (Including radio—dasemetrie 
Miscellaneous related equipment and parts for medical 
X-ray system
Miscellaneous X-ray equipment for medical use
X-ray equipment for Industrial use
Irradiation equipment
Measuring equipment
Ron-destructive testing equipment
Portable type non-destructive testing equipment
Fixed tyfpe ’non-destructive testing equipment
Miscellaneous non-destructive testing equipment
Alien checking equipment (including Ei-Jack protective
equipment)
X-ray spectrometers
X-ray stress measuring equipment
Radiographic equipment
Miscellaneous X-ray equipment for industrial use 
Measuring equipment for radiation control 
Personal exposure monitors 
Radiation dosemeters 
Radiation doserate meters
Radiation hazard protective equipment and accessories 
X-ray image equipment 
X-ray image Intensifying equipment 
Television equipment
X-ray cameras (including imago intensifying spot cameras 
aid rapid sequential spot cameras!
Cine photographic equipment
Magnetic recording equipment
CRT character displaying equipment
Miscellaneous X-ray image equipment
Related equipment and parte for X-ray equipment
Automatic X-ray film developers
Automatic X-ray film developers for direct radiographic 
use
Automatic X-ray film developers for indirect radiographic 
use
Zero radiographic equipment
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711b  vievars
Flourescent screens end intensifying screens 
X-Tsy filB
Miscellaneous related equipment, parts and accessories 
for X-ray equipment 
Miscellaneous X-ray equipuent 
Particle accelerators .
Linear accelerators 
Linear accelerators for aedical use 
Linear accelerators for Industrial use 
Betertroas
Betertrons for aedical use
Betertrons for industrial use
Cyclotrons
Synchrotrons
Synchro-cyclotrons
Neutron generators
Related equipment and accessories for particle accéléré:
Miscellaneous particle accelerators
Radio isotope equipment -
Radio isotope equipment for aedical use
Irradiation equipment
Tele-radio therapeutic equipment
After loading therapeutic equipment
Miscellaneous irradiation equipment
Measuring equipment for aedical use
Scintillation caaeras
Scintillation scanners
Active function acasuring equipment
Thyroid glas uptake acasuring equipment
Medical spectrometers
Automatic sample measuring equipment for aedical use 
Radiation aaount acasuring equipment 
Miscellaneous measuring equipment for aedical use 
Radio Isotope equipment for industrial use 
Irradiation equipment
Irradiation equipment for sterilization use
Irradiation equipment for food __ -
Irradiation equipment for high polyaer chemistry
Miscellaneous irradiation equipment
Non-destructive testing equipment
Measuring equipment for aedical use
Thickness gauges
Density gauges
Level gauges
Moisture meters
Sulfur asters
Miscellaneous measuring equipment for industrial use 
Related equipment and accessories for radio isotopm ec 
sent
Manipulators .
Sample carriers for irradiation 
Tele-monitors
Radiation protective vindovs 
Periscopes
Miscellaneous tele monitors
Miscellaneous related equipment and accessories for r 
Isotope equipment
Miscellaneous radio isotope equipment
Sonic equlpaent
Hydrophones
Seismic vave survey equipment 
Ultrasonic signal application equipment 
Echo sounders
Echo sounders for navigational use.
Echo sounders for hydrographical use 
Marine detectors 
fish finders 
Whale finders
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Sonars
Miscellaneous marine detectors
Flaw detectors
Diagnostic equipment
Pulse method diagnostic equipment
Doppler nethod diagnostic equipment
Ultrasonic measuring equipaent
Level gauges
Current/flov meters
Traffic vatching detectors
Miscellaneous ultrasonic measuring equipment
Miscellaneous applied ultra-sonic signal equipment
Ultrasonic pover application equipment
Washers
Washers for medical use
Miscellaneous washers
Welders
Metal velders
Non-metalllc welders
Processing equipment
Plating equipment
Chemical reaction accelerators
Dust collectors
Sterilizing equipaent
Therapeutic equipment
Miscellaneous ultrasonic pover equipment
Miscellaneous sonic equipment
Applied electro magnetic detectors
Magnetic detectors
Electric detectors
Magnetic flaw detectors
Miscellaneous applied electro magnetic detectors
Electronic power application equipment
Low drequency electronic pover application equipaent
High frequency induction heaters
Hardening.equipment
Annealing equipaent
Melting equipaent
Soldering equipaent
Semiconductor crystal refining equipment
Induction plasma equipment
Bonders
Induction cooking equipaent
Miscellaneous high frequency Induction heaters
High frequency dielectric heaters
Resin processing equipaent
Welders
Preheaters
High frequency sevlcg machines 
Driers
Plywood/hamboo-gluing machines
Dielectric plasma equipment
Diathermic equipaent
High frequency therapeutic equipaent
Electro-surgical knives
Electric cauteries
Miscellaneous high frequency dielectric equipment 
High frequency energy processing equipment 
High frequency glass lathes 
High frequency sintering equipment
Miscellaneous hight frequency energy processing equip­
ment
Microwave heaters 
Mlcrovave ovens
Industrial food processing equipment 
Rock drills
Microwave therapeutic equipment 
Miscellaneous mlcrovave heaters
Miscellaneous electronic pover application equipment 
Electronic computers
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68 726 
68 729 
68 73 
68 731 
68 7311 
68 7312 
68 7313 
68 731U 
68 732 
68 733 
68 7331 
68 7332 * 
68 7333 
68 733* 
68 73’*
68 73**1 
68 73**2 
68 73U3 
68 735 
68 7351 
68 3559 
68 736 
68 739 
¿8 74 
68 I k l  
68 7**2
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68 71*6 
68 71*7
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68 75 
68 751 
68 752 
68 753 
68 75U 
68 755 
68 759 
68 76 
68 76l
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9 n ^ & S  .......... ...........................

- t -O ttO ttA  ( ft ) * » * « « — ..............
® ■  A  S  IK

1* t7 IK m B ml % fi* 91

T  ^ U l S K  ...............♦«•••“ *•
T Hi w  m >S a* mk m

T  — f  f 1 8 8 l >  ............- ........... — ...............
• ■ • • • •

*  -  K** 1  7 T 1  7  1 I  S11 1
68 7613 
68 761U 
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68 7616 
68 7617 
68 7619 
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68 7621 
68 7622 
68 7623
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Central processing units (digital type)
For general use (except control use)
Arithaetic processing units
Input-output channels units
Main Internal memories units
Add-on memories units
Central processing units for control use
Coonunication control units
Micro processor
Auxiliary storage equipnent
Magnetic drum equipment
Magnetic disc equipnent (fixed disc)
Magnetic disc equipnent (removable disc)

Flexible disc equipnent 
Magnetic tape equipnent 
Magnetic cassette tape equipment 
Miscellaneous auxiliary storage equipment 
Input-output units
Printers (including keyboard printers)
Impact serial printers
Bon-inpact serial printers
Impact line printers
Non-impact line printers
Drafting equipment (digital plotters)
Reader punches
Card readers
Card punches
Paper tape readers
Paper tape punches
Recociition equipment
Magnetic ink charsetor readers
Optical charactor readers
Optical mark readers
Displays
Cathode ray tube displays
Miscellaneous displays
Graphic data input equipment
Miscellaneous input-output equipment
Remote terminal (except special purpose)
Printers
Drafter
Reader punches.
Magnetic read vright equipment 
Recognition equipment 
Displays
Remote hatch terminals 
Intelligent terminals 
Miscellaneous remote terminals 
Special purpose remote terminals 
Point-of-sales terminals 
Teller terminals 
Cash dispensers 
Reservation terminals 
Data collectors
Miscellaneous dedicated remote terminals
Off-line equipment
Data entry equipment
Card punches
Card verifiers
Tape punches
Tape verifiers
Key-to-tapes
Key-to-cassettes
Key-to-discs
Miscellaneous data entry equipment 
Data converters 
ape-to-pr i nters 

OCR-to-tapes 
Cassette-to-tapes
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68 7Ì1 
68 7711 
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68 772 
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66 78
68 781 
68 782 
68 783 
68 781» 
68 789 68 79
68 8
68 81 
68 82 
68 83 
68 84 
68 85 

If 68 86 
68 89 
68*9
68 91 
68 911 
68 912 
68 913 
68 91k 
68 919 
68 92 
68 93 
68 931 
68 932 
68 939 
68 94 
68 9kl 
68 9k2 
68 9k 3

68 9k$ 
68 9k9 
68 95 
68 951 
68 9511 
68 9512 
68 9513 
68 951k 
68 9515 
68 9516 
68 952 
68 953 
68 95k 
68 955 
68 9551 
68 9552 
68 9559

68 959 
68 96 
68 961 
68 962 
68 963 
68 969 
68 97
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Miscellaneous data converters
Miscellaneous off-line equipment
Analog computers
For general use
Sigh speed type
Low speed type
For special purpose
Miscellaneous analogue computers (Including hybrid 
computers)
Parts and accessories of electronic computers
Magnetic disc packs
Magnetic cassette tapes
Magnetic tape cartridge
Flexible disc
Miscellaneous parts and accessories of electronic computer:
Miscellaneous electronic computers
Desk top calculators
Applied electronic computer equipment
Process control equipment
Simulators
Control data laggers 
Machine tool controllers 
Computer assisted Instruction equipment 
Automatic drafter
Miscellaneous applied electronic computer equipment 
Miscellaneous associated electronic equipment (except 
communication and related equipment)
Electronic beam application equipment
Electronic microscopes
Velders
Processing equipment
Smelting equipment r
Miscellaneous electronic beam application equipment
Electronic cooling equipment
Infrared application equipment
Thermographs
Noctovision equipment
Miscellaneous Infrared application equipment 
Medical electronic controlling equipment 
Pace makers 
Defibrillators
Electronic artificial extremities 
Artificial internal organs 
Artificial hearts and lings 
Artificial kidneys
Heart beat synchronizing equipment for radiography
Miscellaneous medical electronic controlling equipment
Laser application equipment
Processing equipment
Welders
SealersK <1 9 Drillers

* 7 * ...-....................... Cutters
*79-1'* ........................ Scribers
1 ') v ...........................  Trimers
FICBflB M S S  ............ -...... Heaters

* - * £ * « * * * » ■  ........ ...... ...  Nuclear fusion equipment
—  ■’’ICBltXB B B  ..................  Optical coagulation equipment
T'ICBttiBa® ....................  Measuring equipment

C I N E S I  ......  ........... Distance measuring equipment
‘'-•FICXXitt ....................  Current meters
* © *  * - ■FICaitBia®.............. Mlscsllsnsous measuring equipment

•e - ( 672 ) ..............  Communication equipment

* © * ©  w - V i c * * *  ................  Miscellaneous Issar application equipment
f i e n i l i  ....................-...... Electrical discharge processing equipment
¡KE t t X A l X a S  .......-.............  Direct current discharge processing equipment
5Cfll**flDia* ...................... Alternating current discharge processing equipment

...-...............  High frequency electrical discharge processing equipment
t © t t o M « i a i  ..................  Miscellaneous electrical discharge processing equipment

B B S S  — .............................  Electrical power source equipment
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D irect current stab ilize d  power source equipment 
Constant voltage power source equipment 
Constant current power source equipuent 
Miscellaneous d irect current stab ilised  power source 
equi puent
Alternating current stab ilize d  power source equipment 
Constant voltage power source equi puent 
Constant current power source equipuent 
Constant frequency power source equipuent 
Pulse power source equipuent 
Ripple current power source equipuent 
Miscellaneous e le c tric a l power source equipuent 
Electronic copy aacbines
Miscellaneous associated electronic equlfaent (except 
coouunication and related equipuent)
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l31 
1311 
L312 
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136 
139 
M 
lb l

lUll 
Ik 12 
lk l3  
1<*2 
1U3 lkh 
1<»5 1U6 
1 U9
15
151
15 11
1512
152
1521
1522 
153 
159
16161
162 
163 
16U 
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1712 
1719
172
1721
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175
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18 181 
1811 1812 182
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Electron tube*
Receiving tubes 
Transmitting tubes 
A ir coaled transm itting tubes 
Forced cooled transm itting tubes 
Forced s ir  cooled transm itting tubes 
Water cooled transm itting tubes 
Vapor cooled transm itting tubes 
Miscellaneous transm itting tubes 
MlcrovaTS tubes 
Klystrons
O scillato r klystrons (reflex klyamrcns)
Am plifier klystrons
Magnetrons
C.V. magnetrons
Pulsed magnetrons
Amplltrons
Forward vaee tubes
Backward vare tubes
Switching discharge tubes
Miscellaneous microwave tubes
Cathode ray tubes

Picture tubes (including TV aonlt^r tubes)
Color picture tubes 
Black/vhite picture tubes 
Projection tubes 
Oscilloscope tubes 
Radar tubes 
Display monitor tubes 
Printing tubes 
Memory tubes
Miscellaneous cathode indicators 
Indicator tubes 
Indicator discharge tubes 
Single d ig it indicator discharge rubes 
M u lti-d ig it indicator discharge cures 
Indicator fluorescent tubes 
Single d ig it fluorescent tubes 
M u lti-d ig it fluorescent tubes 
Filament omitting indicator tubes 
Miscellaneous Indicator tubes 
Image pickup tubes (camera tubes)
'Photo-emissive image pickup tubes (image orthicont etc. 
Photo-conductive image pickup rules (videcon, etc.) 
Image in te n s if ie s  
X-ray fluorescent m ultiple tubes 
Solid-state image pickup tubes 
Miscellaneous image pickup tubes (camera tubes) 
Discharge tubes 
R e ctifier tubes 
Gas f ille d  re c tifie r  tubes 
M ercury-vapor-filled re c tifie r tsces 
Miscellaneous re c t if ie r  tubes 
Bot cathode grid controlled discharge tubes 
Hydrogen gas f ille d  bot cathode p ld  controlled d is­
charge tubes
Other gas f ille d  hot cathode g ri1 controlled discharge
tubes
Ignitions
Voltage sta b ilis in g  tubes (voltage regulator tubes)
Relay discharge tubes
Strobo discharge tubes
Geiger-muller counter tubes
Miscellaneous discharge tubes
X-ray tubes
X-rsy tubes for diagnostic use 
Fixed anode type X-ray tubes for therapeutic use 
Rotary anode type X-ray tubes fo r an a lytical use 
X-rsy tubes for ind ustrial use
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X-ray tub* for analysis
X-rey tub* for In d u stria l usa
Miscellaneous X-ray tubes
Special purpose electron tubes
Photo-sensitive tubes
Vacuus type photo-aensitiv* tubes
Cas f ille d  photo-sensitive tubes
Photo-aultlp lie rs
Betertron doughnuts
In-core aonitor tubes
Ion pimps
Miscellaneous special purpose electron tubes 
Semiconductor devices>
Diodes
Signal diodes 
Switching diodes
Voltage regulator aodea (tenner diodes)
Variable capacitance diodes 
Microvave aodes 
Tunnel diodes
Avalanche tra n sit-tin e  diodes
Snap off aodes
Pin in je ctio n  aodes
Gun diodes
Varactor aodes -
Miscellaneous aicrovavc a  odes
Miscellaneous a  odes
Transistors
Gemaniua transistors

la v  frequency signal transistors

Sigh frequency signal transistors

Low frequency power transistors 
High frequency power transistors 
S ilico n  transistors 
Low frequency signal transistors 
High frequency s ig n a  transistors 
Low frequency power transistors 
High frequency power transistors'
F ie ld  effect transistors
Junction gate type f ie ld  effect transistors
MOS (M eta-oxi de-semi conductor) type fie ld  effect
transistors
Reactance transistors
Miscellaneous transistors
R e ctifie r diodes (except diodes of current capacity less 
than 100 bA) »
S ilico n  re c t if ie r  diodes
S M ll capacity re c t if ie r  diodes (of current capacity 
le ss than 5 .A)
Large capacity re c t if ie r  aodes (of current capacity 
over 5A and less than 500 A)
Power type re c t if ie r  diodes (of current capacity over 
500 A)
Geraaniua re c t if ie r  aodes
Seleaiss re c t if ie r  devices
Copper oxide re c t if ie r  devices
Miscellaneous re c t if ie r  devices (except aodes of
current capacity less than 100 aA)
Thyristors
Reverse blocking triode thyristors 
B i-d ire ctio n a l triode thyristors 
P.everse conducting triode thyristors 
Miscellaneous thyristors
Photo-sealconductor devices (except seaiconduetor laser 
devices)
Light e aittln g  devices 
Point lig h t c a ttin g  devices 
Charactor indicator devices

III-1-30



2513 
2519 

. 252 
2521 

i 2522
2523 

i 252W 
1 2525 
; 253 
! 259 
' 26

EL* ...•tc*©**** ilt*-*-'™'— ..* ► *~X* ~ y 
m ► ► 9 y O m 9it**** --X»**** - It***-* •—it«**+ ------*©* 0 ******

*s»»S*** {*a»#u-if ****<.) •—

i 2 6 1  
) 262 
I 263 
I 269 
> 27

j|l «  j|r  tt»<»*»»M>M*M***«M>»»»»*****»*<**»**i

» * * *  .. -...................KEX'f ...... .— ..*.. — ~—
-tOfeO¥i«ttX*X*-7* 0 □ ( #>**»» )•—

'28 17— EX*JftCF/<U X» ------------
) 2 8 1  T -  i x  9 .................................................
> 28U * * * « t t * r - i * * — .....................>2012 i  ̂ -------
I 2d? i| ji ̂  »•
f 29 * # 8 * * ^  — r-~— -....— —....>■3 ansa ( ttmisa*.2cfea.) --------
Ml /14 sK— 5-rXfA .... ...........
9 311 , < 4 # - f o y r t  ................. - ................
9 3111 D T L I / U - K  - Y9 *  0 * 9  • • ' S t

9 ) ........................................................
9 3112 T T L I  * 9 - s ' S * *  ■ ►  9 v  ' S *  9 • ■  'S

y t  ) .........-..-......
7 3U3 E C U  * { y 9 ■ *  y 7 *- y • » 'S y 9 )

9 3119 -to ld l© '- 1  * -  9 a 0 y 9 —- ........... —
9 312 -m  .......................................
9 32 / < - ( « - 5 7 7  0 7  ......- .............. - ..............
9 33 M O Sf v '9 / t ---------------- -----------—...........—
9 331 MO S  a y ■, 9 ...............................................
9 3311 ■» 1  9 » 7  o -t y T ......- ........................
9 3319 -to ft®  MO S  O V> * 9 ......- .....................
9 332 MO S  > * 'I ................- ............................
9 3321 RAMI  9 y 7 *■ • T  9 * *  • > ■* 'I ) ------
9 3322 ROM!  .........
9 3323 S R ( > 7 • 1" S  *  9 ) ..........................
9 3329 -t OflS© M03 /■ *') ............ - ..................
9 34 M O S 7 t o 7 - ............ - .............. ........ .......
9 35 *<o*fc<n*8 i * * a i 0 »  ............ ............ ....................
i9 36 JE f f ia n g llS    ............................. ...........................
9 3 6 1  r  s 9 * « s t a d ia »  .................................
.9 362 7 7 » 9 « s t a d ia »  .................................
*9 37 *  ............................................................
19 3T1 C C D l M « » f ' M A )  .......................
>9 372 B B D ( '•* 7 y 1 • 7 1 7- y • T'{ 4 * ) .....
¡9 379 * ..........................
.9 39 *® tt< n *a iJB H <  n i m a t a c t ® ) .......... .

>94 *a*j. 3>-rL/ir.-a-<;wst;cnicattT**fma (e**i****ti*<.)-........
S9 41 f t * »  ...........................................................
>9 uii a s * * s  .........................
59 >*111 * * K « * K 8  .......................... - ...........
5 9 1* 112  a s * * * »  ..................... - ...........
59 M13 t « £ W * * 8  .......................................
59 1*1 1 1* a i t * * £ « * « 8  ...........................
59 1*115 « « * * 8  ..............................................
59 1*116 IS ? 4 5 * * 8  .......................................
59 1*117 6 8 * * 8  ............ - ...............................
59 1*119 - t O f S O B S * * »  ................................
59 1*12 *T* * * 8  I ¥ B « 1 i ®  S C t t O t ) ............

Electro-lim inescence plates
Miscellaneous lig ht emitting devices
Photo-electric devices
Photo diodes
Photo transistors
Photo e le ctric  c e lls
Solar battery elements
Photo conductive devices
Photo couplers
Miscellaneous photo-semiconductor devices
Semiconductor transducers (except photo-semiconductor device 
and semiconductor laser devices)
B a ll effect devices 
Thermo-electric devices 
Pressure-sensitive devices 
Miscellaneous semiconductor transducers 
Microwave semiconductor assemblies (gun o sc illa to rs, 
etc .)
Thermistors and varistors 
Thermistors
negative temperature co efficient thermistors 
Positive temperature co efficient thermistors 
Baristors
Miscellaneous semiconductor devices 
Integrated c ircu its  (only those containing active com­
ponent)
Bipolar d ig ita l ICs 
Bipolar logic c ircu its

DTL (Diode-transistor lo gic)

TTL (Transistor-transistor lo gic)

ECL (Emitter coupled lo gic)
Miscellaneous bipolar lo g ic c irc u its  
Bipolar memories 
Bipolar analogue ICs 
MOS d ig ita l ICs 
MOS logic c ircu its  
Micro-processors
Miscellaneous MOS logic c irc u its  
MOS memories
RAM (Rmndum access memory)
ROM (Read only memory)
SR (Shift registor)
Miscellaneous MOS memories 
MOS analogue ICs 
Miscellaneous semiconductor ICs 
Hybrid ICs 
D ig ita l ICs 
Analogue ICs 
Charge transfer devices 
CCjJ (Charge coupled device)
BBD (Bucket brigade device)
Miscellaneous charge transfer devices 
Miscellaneous integrated c irc u its  
active component)
Resistors, caoacitors, inductors and such electronic, 
components (except those used in  e le ctrica l d istribution 
and control equipment)
Resistors 
Fixed resistors 
Carbon film  resistors 
Carbon composition rssisto rs 
Metal film  rssisto rs 
Metal oxide film  resistors 
Wire wound resistors 
Vitreous enameled wire wound reeietore 
Ceramic resistors 
Miscellaneous fixed resistors 
Potentiometers (including preset type)
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Carbon film potentiometers
Carbon composition potentiometers
Metal film  potentiometara
Wire wound potentiometers
Vitreous enameled wire wound potentiometer»
Slide type potentiometers
Variable attenuators
Precision wire wound potentiometers
Miscellaneous potentiometers
Capacitors
Fixed capacitors
Paper capacitors
P la stic  film  capacitors
Ceramic capacitors
Glass capacitors
Mica capacitors
Aluminium e le ctro lytic capacitors 
Tantalum e le ctro lytic capacitors 
Semiconductor capacitors 
Miscellaneous fixed capacitors 
Variable capacitors 
Variable a ir  capacitors 
Variable o il-f ille d  capacitors 
Variable ceramic capacitors 
Variable glass capacitors 
Variable mica capacitors 
Variable p lastic film  capacitors 
Miscellaneous variable capacitors 
Co ils and transformers 
Coils
Loading co ils  
low frequency choke c o lls  
Fixed high frequency co ils  
Deffectlon yoke co ils  
Convergence co ils  
Variable high frequency co ils  
Antenna co ils  
Miscellaneous co lls  
Transformers (signal)
Repeating co ils
Induction co ils
Audio frequency transformers
Carrier frequency transformers
Intermediate frequency transformers (IFt )
Miscellaneous transformers
Transformers (power)
Frequency pover transformers 
Transformers for 50/60 Hz r.m.s.
Flyback transformers 
Miscellaneous transformers
Module c ircu its  containing resistance/capacltance/ 
inductance component and not containing active 
component
Thin film  module c ircu its
Thick film  module c ircu its
Memory planes
Core memory planes
Wire memory planes
Miscellaneous memory planes
F ilte rs  and delay lin es
L-C f ilte rs
Mechanical f ilt e rs
Crystal f ilte rs
Ceramic f ilte rs
L-C delay lin es
Crystal delay lin es
Ceramic delay lin e s
Miscellaneous f llt s r s  and delay lin e s
Electro-mechanical tranducers and such devices
O scillators and resonators
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L-C oscillators and resonators 
Mechanical oscillators and resonators 
Crystal oscillators and resonators 
Ceramic oscillators and resonators 
Fiesp electric devices 
Ma^neto-itrietive devices
Miscellaneous electro-mechanical transducers »w* such 
devices
Magnetic heads
Audio recordia (/reproducing heads 
Video recordirg/reproducing heads 
Data recordiug/reading heads
Miscellaneous resistors, capacitors. Inductors and such 
electronic components
Connecting or on-off functioning components.
Relays
Wire spring relays 
Polarized relays
Reed relays (Including aercury reed relays)
Time ¿-lay relays 
General control relays 
Meter relays 
Sealed relays 
Miscellaneous relays 
Switches 
Rotary switches 
Toggle switches 
Micro switches 
Push switches 
Sea-saw switches 
Slide switches 
Key boards
Miscellaneous switches 
Connectors
Connectors for printed wiring board 
Low frequency cylindrical connectors 
Low frequency rectangular connectors 
High frequency coaxial connectors 
Connecting cosiponents (except connectors)
Plugs
Jacks
Sockets
Electron tube sockets 
Transistor sockets 
IC sockets
Crystal device sockets 
Miscellaneous sockets (Including caps)
Miscellaneous connecting components
Printed wiring boads
Single sided printed wiring boads
Both sided printed wiring boads
Multi-layer printed wiring boads
Printed wiring boads of 3 or less conductive layers
Printed wiring boads of It or more conductive layers
Flexible printed wiring boads
Miscellaneous connecting or on-off functioning components 
Special electronic components >
Laser devices
Gas laser devices
Helium neon gas laser devices
Argon gas laser devices
Carbonic acid gas laser devices
Miscellaneous gas laser devices
Solid laser devices
Ruby laser devices
Glass laser devices
YAG laser devices
Miscellaneous solid laser devices
Semiconductor laser devices (Including light modulators)
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Miscellaneous laser devices
Liquid crystal devices
Magnetic bubble devices
Magnetic thin film devices
Miscellaneous special electronic components
Magnetic recording media
Magnetic recording tape*
Audio recording tapes 
Video recording tapes 
Data recording tapes 
Magnetic discs
Magnetic cards and magnetic sheets 
Magpetic drums
Miscellaneous magnetic recording media
Parts and materials for electronic components
Parts and materials for electron tube
Shadow masts
Glass bulbs
Electron guns
Fluorescent materials
Miscellaneous parts and materials for electron parts

Parts and materials for semiconductor devices and ICs 
Wafers
Silicon wafers 
Gallium-arsenic wafers 
Gallium-phosphor wafers 
Miscellaneous wafers 
Substrates 
Pellets 
Diode pellet 
Transistor pellet 
IC pellet
Miscellaneous pellets
Paste
Packages
Ceramic packages 
Miscellaneous packages
Miscellaneous parts and materials for semiconductor 
device and IC 
Synthetic Jewels
Parts for connecting or on-off functioning comnonents 
Contacts
Copper-clad laminate for printed circuits
Formed of epoxy resin on glass cloth base
Formed of epoxy resin on paper base
Formed of phenolic resin on paper base
Miscellaneous copper-clad laminates for printed print
circuit
Liquid crystal
Piezo electric ceramics
Magnetic materials and parts
Permanent magnets
Cast metal magnets
Ferrite magnets
Sintered metal isagnets
Miscellaneous permanent magnets
Soft ferrites
Dust cores
Iron cores
Miscellaneous magnetic materials and parts 
Miscellaneous parts and materials for electronic 
components
Miscellaneous electronic components




