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1.

I . Outline of the Survey

Objective of the Survey

The Survey covers research and development activities in science

and technology including personnel and expenditures.

The Survey aims at providing basie data which is utilized for ‘the
establishment of national policy for science and technology, and for
R&D planning in science and technology.

Legal basis for the Survey

The Survey approved as General Statisties No. 113-21-01 under the

Statisties Law.

History of the Survey

o 1963: Survey initiated as the "Status Survey of Research Institutions"

by Technology Development Bureau of Economie Planning Board.

o 1967: Conducting of Survey ecarried out by Ministry of Science and

Technology.

o 1982: Survey approved as General statistics No. 113-21-01 under

Statistics Law.
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o 1983: Survey items and terms redefined according to "UNESCO
Recommendation concerning the International Standardization of

Statistics on Science and Technology".

o 1984: Full-time and part-time researchers introduced; processing of

data computerized.
o 1987: Concentration rate of R&D activities of companies added.

o 1988: Full-time equivalent researchers introduced.

Coverage

(1) Fields of the Survey

o Natural sciences, engineering and technology, medical sciences and
agricultural sciences according to "UNESCO recommendation
concerning the International Standardization of Statisties on

Science and Technology" are subjects of the Survey.



Fields

Seope

Natural sciences

astronorhy, bacteriology, biochemistry, biology,
chemistry, computer sciences, entomology, geology,
geophysies, mathematics, meteorology, mineralogy,
physical geography, physies, zoology, other allied

subjects

Engineering and

technology

engineering proper, such as chemiecal, civil,
electrical and mechanical engineering, and special
subdivisions of these; forest produets; applied
sciences such as geodesy, industrial chemistry,
ete.; architecture; the science and technology of
food production; specialized technologies or inter-
disciplinary fields, e.g.,, systems analysis,
metallurgy, mining, textile technology, other allied

subjects

Medical sciences

anatomy, dentistry, medicine, nursing, obstetrics,
optometry, osteopathy, pharmacy, physiotheraphy,

public health, other allied subjects

Agricultural

Sciences

agronomy, animal husbandry, fisheries, forestry,
horticulture, veterinary medicine, other allied

subjects

o Social seiences and humanities are excluded in the Survey.




(2) Organizations covered in the Survey

Included in the survey are the following;

o Research institutes
- National and public research institutes

- Government supported and other non-profit research institutes

o Higher educational institutes

- Universities and colleges

o Medical institutes with eighty or more beds
- General hospitals
o Companies with one hundred or more employees
- Companies with an attached research institute or with reserve
funds for technology development are included even if the

number of employee is less than 100.

5. Periods covered by the Survey

Data on personnel and capital were surveyed as of December 31,
1988, while finanecial figures, such as sales and R&D expenditures, were
reported for each individual organization's fiscal year completed prior

to April 1, 1989.
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6. Survey items

(1) Organization
o Type of organization
o Division responsible for R&D

0 Methods of carrying out R&D

(2) Personnel
o Personnel engaged in R&D
- Researchers by major field of study, degree, age, sex
o Number of total employees

o Other related information

(3) R&D expenditures

o Intramural R&D expenditures by type of research ac’tivity,

breakdown of costs and source of funds

o R&D expenditures paid to outside organizations

(4) Others
o Amount of sales, main products, paid-in capital of the company
o Name, location and head of R&D performing institute

o Comments on R&D activities by the organization itself



7.

Survey method

The survey was conducted by the mailing method. Questionnaires
were mailed directly to companies, universities and colleges, and
research institutes by the Ministry of Science and Technology. The

filled-in questionnaires were returned to the Ministry by mail.

Publication of the Survey results

Completed questionnaires were tabulated at the Ministry of Seience
and Technology. Survey resuits are published under the title "Report on
the Survey of Research and Development in Science and Technology".
Some of the results are also included in the "Science and Technology

Annual" of the Ministry of Science and Technology.
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I . Explanation of Terms

1. Research and Development Activities

o Refer to any systematic and creative work in science and technology
which is undertaken in order to increase the stock of knowledge, with

this knowledge utilized to devise new applications.

- Systematic studies and creative efforts undertaken for acquisition of
new knowledge of materials, functions, natural phenomena, ete., and
for the use of existing knowledge to devise new applications.

- Activities directly required in the course of carrying out R&D, i.e.,
testing, meaéuring, analyzing, and purchasing, installation or
.construetion of machinery, apparatus and equipment.

- Related clerical and financial work.

2. Examples of distinguishing R&D from non-R&D activities
(a) Prototype Model

0 A prototype Model is either the sample made prior to the
commercial production, or the test model for acquiring essential
characteristics of prospective product. The design, construction

and testing of prototypes must be attributed to R&D.

o The design, manufacture, and successful testing of a prototype
model, including modifications and improvements as a result of

‘ test failures, are regarded as R&D activities, while activities
32



following the successful completion of testing are considered to

be non-R&D activities.
(b) Pilot plants

o A pilot plant is a small scale test facility aiming at either the
manufacturing of new products or the developing of process

technology.

o The design, construction and successful testing of a pilot plant,
ineluding modifications and improvements as a result of failures,
are regarded as R&D activities, while activities following
successful co‘mpletion’of teéting are considered to be non-R&D

activities.

3. Investment for science and technology

o Total R&D expenditures and administrative expenditures ere included

in science and technology investment.

o Administrative expenditures are those not directly devoted to R&D
activities within the Governmental budget for science and technology,
e.g., science and technology administration expenditures of the
Ministry of Secience and Technology, Industrial Advancement
Administration, Rural Development Administration, ete., and not
devoted to R&D activities within the budget of a national research

institute.



4. Governmental budget for science and technology

o Among the central Government's budget is included the total amount
for supporting the promotion of science and technology, such as R&D

activities in science and technology, as follows;

- Total budget of national research institutes
- Governmental contributions to government supported R&D institutes
- Expenditures devoted to support science and technology administra-

tion and promotion, such as

. total budget of the Ministry of Science and Technology, Central
Meteorological service and National Science Museum;

. expenditures for similar purpose among the budgets of the
Ministry, of Trade and Industry, Ministry of Education, the
Industrial Advancement Administration, the Rural Development

Administration, and other related organizations.
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‘The Correlation among R&D expenditures, investment for science and
technology and Governmental budget for science and technology are

illustrated in the following:

—‘— - === "7
R & D expenditures
Private Foreign :
Countries l
I
Govefnmental Budge?
for Science and
Technology
i
Private
Investment for Science and Technology

A: R&D expenditures of research institutes under the authority of local
governments, national and public Universities & 'Col'leges, and national
and public general hospitals.

B: R&D expenditures of national research institutes, government Su‘pported

R&D institutes and national research projects.



5. R&D expenditures by source of funds

o Government and public sector

R&D funds provided by the central Government, lecal governments,
national or public higher educational institutes and medical insﬁtutes.
o0 Private sector
R&D funds provided by enterprises, government invested institutes,
private higher educational institutes, private medicai institutes,
private iﬁdividua]s, and others.
o Foreign Countries Sector
R&D funds. received from abroad, e.g., international organizations,

foreign governments, etc.

6. R&D expenditures by type of activity

o R&D expenditures for Basic Research
R&D expenditures for any experimental or theoretical work undertaken
primarily to acquire new knowledge of the underlving foundations of
phenomena and observable facts, without any particular or specific
application or use.

o R&D expenditures for Applied Research
R&D expenditures for any original investigation undertaken in order
to acquire new knowledge primarily towards a specific practical aim

or objective.



1.

o R&D expenditures for Experimental Development
R&D expenditures for any systematic work, drawing on Aexisting
knowledge gained from basic and applied research, or practical
experience that is directed to producing new materials, products and
devices, to installing new processes, systems and services, and

substantially improving those already produced or installed.

Intramural R&D expenditures

Intramural R&D expenditures refer to the total amount of money spent
for R&D activities within an organization, whatever the source or origin

of funds.

The breakdown of intramural R&D expenditures is as follows:
o Current intramural expenditures
Current intramural expenditures comprise all payments made during

the reference year for the performance of R&D activities within the

statistical unit covering labor and other current costs.

- labor costs: The total amount of money paid to "personnel engaged
in R&D". This comprises total wages and salaries including
bonuses, pensions and all other related labor costs before deduction
of various deductions such as, contributions to pension funds and
compulsory social security systems, income taxes, ete. However,
the labor costs for peronnel providing indirect services (such as

security guards, janitors, ete.) should be excluded and assigned to

the sub-category "other current costs”. 37



. In the case of part-time researchers, labor costs should be
computed cbnsidering their ‘WOrking time devoted to R&]j activi-
ties.

As ito R&D projects received from outside, labor cost expended
for implementing the projects are included.

For higher education institutes, research subsidies and allowances
paid by supporting associations, universities or colleges are
included. However, labor costs for teaching and academic

guidance are excluded.

- Other current costs
These comprise all other current intramural expenditures such as
exprimental materials, office and laboratory supplies, subseriptions to
journals, books; rental of buildings, maintenance, travel and public

service fees, etec.

o Capital intramural expenditures
Capital intramural expenditures comprise all payments made during
the reference year for machinery, apparatus, equipment, land,

buildings and others related items.

- Machinery, apparatus and equipment
These comprise the purchase and installation of experimental
"apparatus, machinery and equipment. These expenditures also
include the repair and maintenance expenses to extend the useful

life and increase the value of the fixed assets.



- Land, buildings and vehicles
These compmse the purehase of land, ships, vehlcles and construc—
tion of new main and aux111ary bmldmgs mcludmg purchase,
mOdlflcatIOHS, ete. Theseexpendltures also include the repalr and
maintenance expenses to extend the useful hfe and increase the
value of the fixed assets. |

- Other capital expenditures
These are expenditures which do not belong to major machinery,

apparafus, equipment, land or building.
8. Personnel engaged in R&D activities
(a) Researchers -

- Personnel who hold a university dégfee or its equivélent, and who
perform R&D projects (included also are personnel engaged in
administration and management, who formerly held research careers).

- In the case of the higher education sector, school personnel above the
level of instruector, and personnel who hold a university degree or
equivalent knowledge in a special field who are engaged in an

attached R&D institute performing R&D projects.
(b) Full-time equivalent (FTE) Researchers

Number of FTE researchers is based on the measurement unit
representing one person working full-time for a given period, it
should be used to convert figures relating to the number of part-

time workers into the equivalent number of full-time workers.
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(d)

(e)

<Example>

If out of five researchers, two work for full-time, two work for
a quarter of their time and the remaining one spends only one half
of his working time, then the number of FTE researchers would be

2+1/4+1/4+1/2 = 3. Rounding of figures will be applied.
Assistant researchers

- personnel who assist researchers performing experiments, testing,

measurements, ete., under their direction and supervision.

Other engineers and technicians
Personnel who perform technical. service under the direction and

supervision of researchers and assistant researchers.

Other support personnel
Personnel who are engaged in secretarial, financial and miscellaneous

work related to R&D activities,
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) N o o s E & £ f5(2.40 {2.53(3.73
gk K#EQW} Qo =z AEHPYY CEESE - KB - 2.5 |3.03 ]384
HERBRERET B2 #EAHo ok HE BB 5

& — Bid ¥ 10.38 10.42 [0 67
2 Ao JErd — & 5 B & %(2.88 [2.61 (2.80
(F15) FTEEES FHEHHE WEHERE BEHhE CEf %)
E ' 5 | B B H K| @I KB B|l=ZFx|% =
= - ('88) | (’87) ('85) (’85) ('82) | (’82)
oz E = 1.61 2,59 4.2 3.2 3.5 0.50
— 8 % = 1.88 3.14 - 3.8 5.4 0.64
e 4L Bl 1.19 453 4.8 48 4.1 0.86

. B | 2.87 2,99 6.8 3.3 2.5 2.50

s BER - BETF| 3.66 5.61 8.0 78 8.9 0.98
R OB W 3.84 4.91 10.3 5.3 5.2 1,17

e 35 B | 3.73 3.17 3.7 3.7 3.1 0.81
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V. Statistical Tables

Notes for Statistical Tables

1. Symbols used in tables are:
0 : less than the unit value
—: data not applicable

P : data provisional

Xy Tﬁe Value of X, is included
line

X, : The Value of X; is included

X, : The Value of X, is included

X3 : The Value of X, is included

X, : The Value of X, is included

«: data not available
* : data estimated

X : In case the number of

organizations is two or

less, corresponding figures
are expressed by X

in the figure of the above

in the figure of the line (1)
in the figure of the line
in the figure of the line (3

in the figure of the line ()

2. Figures may not add to the total because of rounding,
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1. %st7j=g & IHHln

International comparison of science and technology activities

1-1 F2 HSIiHdXE

Major indicators concerning science and technology activities by nation

I N A LR o T R
-
A 09 A gy | CsD | CBD | 8D | U8D | ('8
Indicators Unit Korea | U.S.A | Japan |West France U.K.
Germany

ox & 71 & F A4 g B | 6 1187.8 623.3  316.4 200.0 128.8

R & D expenditures - |hundred
o oo o million $ .

— @S 124D o 33 18 9 6 4
Multiplier

-GN P o Bl % 2,10 2.65 2 .57 2.81 2.29  2.29

'As a percent of GNF ('86) (“86)
— & 7 9 7t % 26374 48352 20:80  38:42 443156  39:61
Gov’t vs private -
— djEzAdu@74) % 19 4.2 3.1 3.8 5.4 -
As a percent of total (’85) (’85) (’82)
sales(manufacturing)
Ofﬂré’}ﬂ%‘ﬂ‘? @Dl d 3§ | 565 806.2  418.3  143.6 1050  90.0
Manpower of science &| 1,000 ‘85 ‘86 /85
techmlogy(researche% person Cres) - ("86) ("8s)
— Hj = aj ] 14 7 3 2 2
Multiplier

——;J T h“& 5 o3 =B 14 33 34 (,24 19 16
esearchers per person 85 ’86 g5
10,000 population ) (86). ’8s)

—d3gdiagdFel d B | & 147 149 201 189 161
R&D exp. per 1,000 ('ss)  ('ss)  (’85)
capita researcher :

CE 3
Patent
— 2 9 A F|1A A 20. 133.8 344 88.4 62.5 76 .5

Number of 1,000case (’87)
applications _ :

— 1—\]‘3- =3 A =n 1?610021 2.2 82.9 62 .4 33.8 30.4 28 .6

case

o rgérfgga‘gl ons woveas ('e7)
7 Pracy

echnﬁogi;:gl
balance of payments
-7 ex 49 “—‘i‘?}% 6764 1 362.8 3 812.9 1879.6 12318  909.0
Payments million
AT ‘1%‘?}% 97.3 9 036.2 1 292.7  929.0 683.5  979.9
Receipts million § ('86) ('86)

o7lzAFEEdAF R A 1.3 335.8 69 .2 52.2 63.9 71.1
( 788 SCI %= AF ) [1,000cass
Number of basic
research reports
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1-2 HAIISFA A Fo|

R&D expenditures by year

GLEE LD

d = & % gme |2 2 laSNeyla =
Year Korea As apercent Japan As a percent] U.S5.A.
| of GNP &) of GNP %3

1964 5(96) 0.20 1 060(30) 1.29 19 180(65)
1965 , 8(90) 0.26 1 180(31) 1.27 20 044(65)
1966 12(90) 0. 31 1 360(32) 1.24 21 846(64)
1967 22( 87) 0.47 1 684(30) 1.31 23 146(62)
1968 28( 87) 0.50 2 133(28) 1.40 24 605(61)
1969 37(84) 0.54 2 592(26) 1.44 25 631(58)
1970 41(76) 0.49 3 320(25) 1.59 26 134(57)
1971 35(74) 0.40 3 853(27) 1.63 26 676(56)
1972 36(72) 0.38 5 234(27) 1,64 28 477(56)
1973 ' 46( 60) 0.37 7 291(26) 1.70 30 718(53)
1974 90( 81) 0.63 8 290(27) 1.75 32 864(51)
1975 102(77) 0.54 8 834(28) 1,72 35 213(51)
1976 145( 80) 0.58 9 919(27) 1.72 39 018(51)
1977 328( 64) 0,88 12 043(27) 1.70 42 783(51)
1978 418( 61) 0.83 16 964(28) 1.71 48 129(50)
1979 502( 67 ) 0.78 18 544(27) 1,80 54 933(49)
1980 480( 68) 0.77 20 657(26) 1.91 62 593(47)
1981 594(59) 0.89 24 322(25) 2.07 71 840(47)
1982 759(52) 1,06 23 613(24) 2.16 79 316(46)
1983 939( 38) 1,18 27 383(22) 2,29 87 204(47)
1984 T 188(32) 1,37 30 214(21) 2.37 97 638(46)
1985 1 478(28) 1.65 34 025(19) 2.53 107 757(48)
1986 1 891(26) 1,84 49 935(20) 2,52 112 497(48)
1987 4 2 604(28) 1.95 62 335(20) 2,57 118 782(49)
1988 3 557(26) 2.10 - - -

FD 9% A8 AAGGFRoF
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(Unit : U.S. million $)

4 ¢ et aMe |22 (ave | 2 % (aNe
IAs a percent As a percent] France As a percent U. K. As a percent
of GNP g4 | Germany | of GNP @) of GNP @) of GNP @)
2,90 1 650(41) 1,60 1 650(65) 1.90 2 160( ~) 2.30
2.84 2 010(47) 1.73 1 980(71) 2.02 - -
2.83 2 240(48) 1.81 2 200(72) 2.05 2 590(49) 2.40
2.84 2 435(49) 1.96 2 477(72) 2,12 2 635(49) 2.30
2.76 2 638(47) 1.98 2 653(70) 2,08 2 420(49) 2.26
2.66 3 107(46) 1.82 2 738(66) 1.93 2 566(51) 2.27
2,57 4 048(47) 2,06 2 693(64) 1.92 - -
2.42 5 156(48) 2.18 2 999(64) 1.90 - -
2.35 6 037(50) 2.20 3 619(63) 1.90 3 389(50) 2.1
2.26 7 655(51) 2.09 4 439(62) 1.77 - -
2.23 8 614(51) 2.13 4 784(61) 1,79 -~ -
2.20 10 017(49) 2.22 6 113(60) 1.80 4 936(53) 2.19
2.19 9 026(48) 2.15 6 230(58) 1.78 -~ -
2.15 11 943(45) 2.14 6 754(58) 1.76 - -
2,14 15 742(44) 2.24 8 347(58) 1.76 6 953(48) 2.24
2,19 19 717(44) 2.40 10 371(%6) 1.81 ~ -
2.29 21 478(44) 2.42 12 073(56) 1.84 -~ -
2.35 17 983(42) 2,49 11 495(55) 2,01 12 007(48) 2.33
2.51 17 883(42) 2.58 11 387(53) 2,10 ~ -
2,56 18 076(40) 2.75 11 110(55) 2.15 9 987(49) 2.17
2,59 17 034(39) 2.75 10 871(54) 2.23 - -
2.69 17 526(40) 2,80 10 706(54) 2,27 10 265(42) 2,22
2.66 24 645(38) 2.75 15 292(46) 2,929 12 876(39) 2,29
2.65 31 635(38) 2.81 19 998(44) - - -
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1-3 ATy - ATAS

R&D expenditures and researchers

=

Nation, Year

=

R

.

AFNEE & 8)
& D expenditures
S.hundred million
dollar)

A= =]
5@ T =

2 (%

Government funds
(U.S .hundred millior

dollar

q 96

= FAY A H] %))
R & D expenditures
as a percent of GNP

s = 1985
Korea 1986
1987

1988

24 B2 1985
Japan 1986
1987

o] = 1985
U.S.A. 1986
1987

A = 1985
West Germany 1986
1987

z g 2 1985
France 1986
1987

3| = 1983
U. K. 1985
19864

340.3
499.4

623.3

1 077.5
1 1250

1 187.8

175.3
246.4

316.4

117.9
165.9

200.0

100.2
102,7

128.8

2.6
3.4
4.7

6,0

66,0
97.9

124.0

516.7
543.3

572.9

67.3
92.4

119.3

63,9

76,5

48,6
43,3

49,6

19
19
20

22

19.4
19.6

19.9

47.9
48.3

48.2

38.4
37.5

37.7

53.7
46.1

43.7

48,9
42,2

38.5

2.7
2,22

2,29
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TR LS @
R&D exp. as a

|

3 79 F @)

dF 919
o 7o uhe] (AR )

percent of national Resear chers R & D expenditures
income ( person) per researcher ($1,000)

1.90 41 473 32.0

2.16 47 042 37.6

2.29 52 783 44 .9

2,39 56 545 60,7

3.19 381 282 89.3

3.18 405 554 123.,1

3,29 418 337 149,0.

3.03 772 700 137.7

3.00 791 100 145.6

3.33 806 200 147.,3

3.19 143 627 201.3

3.13 - -

2.60 102 336 115.3

2.62 104 953 189.9

2.47 94 000 106.7

2.56 89 974 i61.3

2.70 - -
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1-4 A7 Az Fo|

R&D researchers by year

9l i)

d = 4 = R e o - 2 (Qd53udEa | o =
Year Korea | poridiloa] Jen | comiction | U-SeA-
1964 1 906 0.7 114 800 12,0 -
1965 2 765 1,0 117 596 12.0 494 500
1966 2 962 1.0 128 928 13.0 521 100
1967 4 06} 1.4 138 689 13.8 530 000
1968 5 024 1.7 157 612 15.6 550 400
1969 5 337 1.7 157 057 15.3 553 200
1970 5 628 1.8 172 002 16.6 546 500
1971 5 320 1.7 194 347 18.5 526 400
1972 5 599 1.7 198 084 18.4 515 300
1973 1 6 065 1.8 226 604 20.8 514 800
1974 6 314 1.9 238 179 21.5 520 800
1975 10 275 2.9 255 202 22,8 527 700
1976 11 661 3.3 260 250 23.0 535 600
1977 ' 12 771 3.5 271 956 23.8 561 000
1978 14 749 4.0 273 102 23.7 587 000
1979 15 711 4.2 281 920 24.3 614 800
1980 18 434 4.8 302 585 25.8 651 700
1981 20 718 5.4 317 487 26.9 683 700
1982 28 448 7.2 329 728 27.8 702 800
1983 32 117 8.0 342 237 28.6 711 700
1984 37 103 9.2 370 045 30.8 738 400
1985 41 473 10,1 381 282 31.5 772 700
1986 47 042 11.4 405 554 33.3 791 100
1987 52 783 12.8 418 337 34,0 806 200
1988 56 545 13.5 - - -




(Unit: Person)

AFIPL | 4 5 |QdTEEY| = g~ [9FNER | Q@ = |dFuwm

Per.10,000 | West Per.10,000 France Per .10,000 UK. Per.10,000

population ] Qermany population population * population
25.5 61 000 10.7 42 800 8.7 49 900 9.2
26.5 60 000 10 .4 47 900 9.7 - -
26,7 64 487 10.8 52 400 10.5 - -
27.4 68 000 11.3 54 700 10.9 52 800 2.6
27.3 74 943 12.3 57 200 11,4 - -
26.7 82 500 13.6 58 500 11.5 - -
25.4 90 206 14,7 60 100 1.7 - -
24,6 96 000 15.6 61 200 11.8 76 700 13.8
24.3 101 019 16.3 62 700 l2.b - -
24,4 102 500 16.5 64 100 12.2 - -
24,4 103 736 16.8 65 300 12.3 80 500 14 .4
24,6 104 500 17,0 47 000 12,7 - -
25.5 110 972 18,1 67 981 i2.8 - -
26.4 - - - - 87 700 15,7
27.3 121 978 19.9 72 889 13.6 - -
28,6 - - - - - -
29,7 128 162 20,8 85 500 15.8 95 700 17 .0
30.2 129 000 20.9 90 076 16.5 - -
30.3 133 100 21.7 92 682 16.9 924 100 16.7
31.2 135 000 22.1 98 210 17.9 92 300 16.3
32.0 143 627 24,0 102 336 18.5 89 974 16.0
33.0 - - 104 953 19.0° - -
33.0 - - - - - -
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1—5 H2Y d¥oiuy v|E

R&D expenditures by character of work

(29 :%)
Eis . = o = o
a4 T u Korea Japan U.S.A.
AN N

Year 71 &€& & |Experi- |7l & 1§ & |Experi-|7} =185 &

Basic Applied |mental |Basic Applied | mental Basic Applied

research researchjdevelop—|research|research|develop~ |research | research

ment ment

1964 - 30.2 31.4 38_4 12.1 21.9
1965 - 30.3 31.1 38.6 12,7 21,6
1966 - 29.8 29.0 41.3 12.9 21,1
1967 - - 28.3 28.8 42.9 13.2 20,7
1968 - 26.6 28.5 44,9 13.4 20,9
1969 19.9 32.2 47 .9 24.3 27.7 48.0 13.4 20,7
1970 22.9 31.3 45 8 23.3 27.6 491 13.6 21,9
1971 - 23.9 25.8 50.2 13.8 21.5
1972 - 22.5 23.6 53.9 13.4 21.0
1973 - 21,5 21.3 57.é 12.8 21,5
1974 25.8 43 .6 30.6 15.0 21.7 63,3 12.9 '22.,0
1975 - 14.2 21.5 64.3 13.1 22.3
1976 - 16.6 24.7 58.8 12.8 23.2
1977 - 16,2 25,1 58.7 12.9 22.8
1978 - 16.6 25,1 58.4 13.3 22.5
1979 - 15,5 25,9 58.7 13,2 22.5
1980 - 14,5 25,4 60.0 12,9 22.4
1981 - 13.9 25.7 60,4 12.8 23.5
1982 - 14.1 25,9 60.1 12.5 23.3
1983 18.2 28.9 52.9 14,0 25.4 60.6 12.7 23.3
1984 17.0 28.7 54.3 13.4 25.1 61.3 12.5 22,9
1985 16,8 29.2 54.0 12.9 25.0 62.2 12.2 22.0
1986 16.6 26,7 56.7 13,3 24,2 62,3 13.4 20,7
1987 16.6 19.6 63.8 14,0 24.3 61.7 13.6 20.9
1988 15,6 19.8 64.6 - - - 13.8 20.7
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( Unit : %)

5 A 5 = # =2 3 =
West Germany France U. K.

Ao N o Mmoo
Experi~- |7} % | & & |Experi-|7] %[|%& & |Experi-{7] = |g & |Experi-
mental Basic |Applied |mental |Basic Applied |mental |Basic Applied|mental
develop- |researchiresearch |develop~ [research|research|develop- |research|research|develop-
ment ment ment ment

66,0 - 12.5 26 .1 61.4
65,6 - -

66.1 - -

66.1 19.4 806 "1 347 47.8 1.9 24.5 3.7
65.8 - 10.9 25.7 63,4
65.8 i18.2 31.6 50.2 -

64.5 - 8.1 25.8 66,2
64.7 26.9 73‘jl 18.5 35,0 46,6 -

65,5 ' - 7.9 22.6 9.5
65,7 29.6 .; 70.4 21.9 32.3 45.8 -

65.1 B - -

64,6 23.9 7;.1 21.4 36,0 42,6 16.1 25,4 58.5
64,1 - -

64,3 22.3 7.7 21.1 34.4 44 .5 -

64,2 - , - 7.1 22.¢6 70.3
64.3 18.7 8?3 20,9 33.0 46 .1 -

64,6 - -

63.7 18 .8 817 - 6.3 24.0 69 .7
64 1 ‘ ) - -

64,0 20.5 ;.'5— - -

64,6 - -

65,8 - -

65.9 = ’ -

65,5 - -

65.5 - -
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1— 6 HFHUFHY ALBAFNEY] HE

R&D expenditures by sector of performance

(&8l 1 %) (Unit %)
Algd 71 & _
zdE . dxd Research institutes 1S AH71H 714 A
= Universities
Nation, vyear = - F3 | HdEig & Colleges Companies
Gov't & pub.| Non-profit

& =+ 1984 5.9 18.5 10.4 60.4
Korea 1985 4.2 20.0 10.3 64,6
1986 3.9 18,0 10.8 67.1
1987 3.7 20,6 10.5 65.2
1988 3.9 16.6 9.9 69.6
3] B 1984 9.8 3.8 14.8 71.6
Japan 1985 9.7 3.9 13.2 73.2
1986 9.7 4.3 13.3 72.7
1987 10.1 4.4 13.4 72.0
oj =+ 1984 11,9 3.3 119 73,1
U.S.A 1985 12.0 3.0 12.1 72.8
1986 12.0 3.1 12.0 71.7
1987 11.3 3.0 11.3 72.0
1988 ¥ 13.8 : 2.9 11.5 71,8
A = 1981 14,3 0.5 16.8 68.4
West Germany 1983 13.2 0.5 15.6 70.7
z g A 1985 25,4 1.0 15.0 58.7
France 1986 41,3 58.7
1987 = 41,0 59.0
] = 1985 20.3 3.2 11.5 65,0
U XK. 1986 15.6 3.6 11.6 69.2




1—7 A dPsjun|el dinjEey H|E

R&D expenditures as a percent of total sales by industry

(a9 %) (Unit 1 %)
= 49 & = | d 29 | A = B
A g d Nation Korea Japan - U.S.A. |West Germany| France
Industry (1988) (1987) (1984) (1985) (1982)
Z At B 1.61 2.6 4,2 3.2 3.5
All industry
#) Z A 1.88 3.1 - 3.8 5.4
Manufacturing
3 3 T 4 1,19 4.5 4.8 4.8 4,1
Chemicals
21 A F 9 2,89 3.0 6.8 3.3 2.5
Machinery
A7 7 A T4 3.66 5.6 8.0 7.8 8.9
Electrical mach.
A7 A FY 3.88 4.9 10.3 5.3 5.2
Precision machinery
A = 2 F A 3.73 3.2 3.7 3.7 3.1
Motor vehicles (524 )
g 7 2 4 - - 17.5 27.0 17.9
Aircraft
1— 8 AFenH AR T
Personnel engaged in R&D
(a8l : ) (Unit : person)
Z1E7le B PIEERIYEY R
F g A | ¥ a|areze IS ZeHaey
ssistant - .
Nation Total |Researchers|researchers gtﬂhetrece{]‘,%}é’?gff ngggg;elflg
kis = 1988 104 737 56 545 23 693 12 027 12 472
Korea (100) (54.0) (22.6) (11.5) (11.9)
A X 1988 715 337 441 876 - 101 960 171 501
Japan (100) (61.8) (14.3) (24.0)
o = 1987 - 806 200 - - -
U.S.A
A = 1985 398 328 143 627 - 118 080 136 621
West Germany (100) (36.1) (29.6) (34.3)
z 7 A 1986 274 301 104 953 - 169 348
France (100) (38.3) (61.7)
S5 = 1983 245 500 o4 000 - 49 500 82 000
UK (100) (38.3) (28.3) (33.4)
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1—9 27| & 2A|ofl i

Budget for science and technology

(s c ek )
Al & d 4 A &4 4t
4 = ! 4o g e | WE B =

As a percent As a Percent
Year Korea  (0f 8netal | Japan |0 ECRTore| US4

budget budget
1966 - - 402 3.3 16 002
1967 17 2.8 466 3.4 16 842
1968 22 2.6 533 3.3 17 030
1969 27 2.4 615 3.3 16 208
1970 31 2.2 732 3.3 15 331
1971 33 1.9 849 3.3 15 143
1972 27 1.7 1 038 3.3 16 500
1973 33 2.0 1 746 3,2 17 110
1974 32 2.2 1 911 3.2 17 430
1975 63 2.0 2 282 3.2 19 039
1976 138 3.1 2 603 3.2 20 780
1977 166 2.9 3 242 3.1 23 542
1978 180 2.5 4 706 2.9 25 999
1979 276 2.6 5 252 3.0 28 080
1980 278 2.8 5 698 3.0 30 017
1981 310 2.6 6 340 3.0 33 319
1982 315 2.5 5 814 2.9 36 115
1983 324 2.4 6 131 2.9 38 455
1984 340 2.5 6 221 2.9 45 663
1985 397 2.8 6 394 2.9 47 028
1986 489 2.0 9 488 3.0 53 143
1987 712 2.4 11 442 3.1 57 849
1988 998 2,9 13 388 3.5 62 047
1989 985 2.4 - - 66 733




(Unit ¢ U.S. million $§)

e o & ol 4 A 2 oA A & o 3
9ol g o= | AM G| = | NG = |WHG
Asapercent| ywest Asa percent As a percent As a percent
hpEra e Germany | OLEBRrl | France (O SSRMLL UK | Eratiare
budget budget budget budget

1.9 676 4.0 1 559 7.6 1 372 6.3

10.6 857 4.5 1 795 7.2 1 419 5,3

9.4 885 4,7 1 861 5,6 1 292 5.1

8.9 1 021 5,0 1 834 6,1 1 462 5.0

8.2 1 383 5.7 1 746 6.0 1 423 4.5

7.5 2 492 3.9 1 973 6,6 1 655 4.7

7.1 3 0tl 4.0 2 358 6,6 1 95) 4.7

7.0 3 873 4.0 2 968 6,6 2 219 4.9

6.7 4 456 3.6 3 050 6.5 2 228 4.4

6,0 4 926 3.4 3 776 6.2 2 684 3.9

5.8 5 012 3.4 3 614 5,7 2 645 3.7

5.8 3 318 4.5 4 167 5.8 2 894 3.8

5.7 4 250 4.5 5 162 5.8 3 340 3.4

5.7 5 472 4.9 6 406 5.9 4 623 3.6

5.5 5 750 4.8 7 518 5.9 6 374 3.6

5.5 4 735 4.6 7 809 6.8 7 110 3.3

4.9 4 906 4.9 7 535 6,2 6 347 3.2

4.7 4 43} 4.6 7 671 6.6 5 951 3.3

5.1 4 182 4.7 7 576 6.9 5 666 3.3

5.1 4 379 5.0 7 787 7.1 5 872 3.4

5.4 6 092 5.6 10 810 7.3 6 824 3.3

5.5 7 686 5.1 12 895 6.4 7 783 3.4

5.6 7 818 5.1 14 387 5,9 8 756 3.5

5.5 ~ - - - - -
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1— 10 B3EN % SHHF

Patents applied and granted

(29 :d5)

== =l & 24 Applications

Nation 1983 1984 - 1985 1986
Mo oH & A 1 044 038 1107 138 1 201 432 -
Total
3+ = 6 394 8 633 10 587 12 759
Korea
=) B 254 956 284 767 302 995 320 089
Japan
o) = 103 703 111 284 117 006 -
U.S.A.
A = 47 103 45 209 44 899 -
West Germany
= e 2 21 176 20 200 19 593 -
France
= = 34 691 32 828 33 004 -
U. K.
7] 1 =3 25 707 26 735 27 574 -
Canada
S 4 P 6 855 6 107 5 893 -
Switzerland
~ 4 | 7 241 6 674 6 687 -
Sweden
4 & = 4 500 3 979 4 043 -
Netherlands
il 7] ol 3 066 2 835 2 281 -
Belgium
o] €] =) . 9 851 _
Italy
2 ] 151 970 148 320 169 540 -
U.S.S.R.
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(Unit : Case )

5 £  Registrations

1987 1983 1984 1985 1986 1987
925 139 459 970 490 328 519 370 456 022 316 279
18 836 2 433 2 365 2 268 1 894 2 330
344 138 54 701 61 800 50 100 59 900 62 400
133 807 56 862 67 201 71 661 - 82 952
88 481 20 913 21 578 33 377 - 33 897
62 577 25 043 23 666 37 530 - 30 413
76 509 28 254 18 867 34 480 - 28 659
29 125 20 999 20 545 18 697 - 14 649
33 899 11 768 13 977 14 540 - 13 401
34 657 8 617 11 670 13 520 - - 13 806
36 516 8 361 10 257 11 967 - 12 570
29 265 3 031 2 764 10 075 - 9 336
37 329 e - 47 924 | - 11 550
- 74 200 63 858 74 745 - 316




1I-n2l & &+ 9
Technological balance of payments

g = Korea ¢ £ Japan w2
E 4|y 2|2 d1F 2= 9
Payments Receipts Payments Receipts Payments
93.9 105,2 1 273.8 320.9 763.9
107.2 122,6 1 327.8 353.9 761.7
107.1 89.6 i 1.720.7 481,9 692.8
115.7 135.0 1 754,1 559.1 ) 338.8
149.5 127.5 1 981.9 569.0 452.2
213.2 81.9 2 273.8 695.0 495.1
295.5 117.0 2 361.0 723.0 207.1
411.0 51.5 3 237.0 906.0 246.9
523.7 64,3 » 3 812,9 1 292.7 1 362.8
676.4 97.3 |

TR (FleFE€/71e%9)

Ratio ( Receipts,/Payments )

1979 1.12 0.25 7.52
1980 1.14 0.27 8.69
1981 0.84 0.28 9.98
1982 1.17 0.32 21,06
1983 0.85 0.29 17.37
1984 0,38 0.31 16.30
1985 0.40 0.31 41,10
1986 0.13 0.28 40,28
1987 0,12 0,34 6.63
1988 0.14




( Unit.: U.S . million $ )

U.S.A. Al = West Germany E_%_/’: France od = U.K.
5 = |= 4] == 9|5 =2|l= v]F =
Receipts Payments Receipts Payments Receipts Payments Receipts
5 7461 1 065.0 491,6 804.8 427 .1 672 .1 865.8
é 615.9" 1 1437 556,2 "1 026.,7 496.2 823,1 1 022.5
6 915,8 9482 484 .5 ?44,9 492.7 805.2 1 020.4
7 133.5 906.9 492.0 903.3 376,7 725,46 215.8
7 853.6 971.7 514.3 914.4 590.5 731.2 932,2
8 071.3 9t10,1 517 .6 881.7 429.9 790.4 863,1
8 511,9 9949 545.2 979.0 509.3 692,2 847.7
9 946,0 1 555,7 778.4 1 231.8 683.5 208,0 979.9
9 036,2 I 879.6 929.0 . .
0,46 0,53 1,29
0.49 0.48 1.24
0.51 0.52 1.27
0.54 0.42 1.26
0,53 0.65 1.27
0,57 0.49 1,09
0.55 0.52 1.23
0,49 0.55 i,08




2. IHAFIHURSE

R&D activities in Korea

2— 1 SIS EX}E0]

Investment for science and technology

F g 7 & ¥ A& (A@d)
4 = uw Investment for science and technology (million won)
' i 7 Rz ¥ 7 9
Year a. s A ___Gov’ & pub. - :

Grand total A @7 A d Szga?zexﬁ :\;rc;?rlgzagy

: Total R&D admin, swported |
1979 242 900 163 652 94 691 68 961
1980 316 946 214 501 109 282 105 220
1981 404 308 239 082 127 906 111 176
1982 555 034 286 287 188 941 97 345
1983 728 219 277 172 170 702 106 469
1984 957 682 301 960 178 172 123 789
1985 1 286 225 355 963 224 894 131 069
1986 1 666 306 433 727 290 700 143 027
1987 2 062 889 567 914 382 990 184 924
1988 2 593 725 662 518 416 207 246 31}

8 @ o 4

Percent change from
1979 20,1 31.7 27.2 38.5
1980 30.5 31,1 15.4 52,6
1981 27.6 1.5 17.0 5.7
1982 37.3 19,7 47.7 -12.4
1983 31.2 -3.2 -9.7 9.4
1984 31,5 8.9 4.4 16.3
1985 34,3 17.9 26,2 5,9
1986 29.6 21.9 29.3 9.1
1987 23.8 30.9 31.7 29.3
1988 25,7 16.7 8.7 33.2




b. FHIEAAE

c. FHAST

DEL T lan mpeg| CNPAED INI(HHE) ) a/b ) | a/c &)
AFALE |aoet :private {(billion won) |(billion won)
R&D
79 248 67 133 30 741,10 24 898.90 0.79 0.98
102 445 68 : 32 36 749.70 29 176.80 0.86 1.09
165 226 59 : 4] 45 528,10 35 994,40 0.89 1.12
268 747 521 48 52 182.30 40 758.70 1.06 1.36
451 047 38: 62 61 722,30 47 790,20 1.18 1.52
655 722 32: 68 70 083,90 54 469.30 1.37 1.76
930 263 2872 78 088.40 60 755,10 1.65 2,12
1 232 579 26:74 90 543,90 70 645.20 1,84 2.36
1 494 975 28:72 105 629,80 82 113.00 1.95 2,51
1 931 207 26174 123 579.20 98 138.10 2.10 2,64
g 7t 8 &
previous year
1.6 - 26.8 26 .8 - -
29.3 - 19.5 17.2 - -
61.3 - 23.9 23.4 - -
62,7 - 4.6 13.2 - -
67.8 - 18.3 17.3 - -
45,4 - 13.5 4.0 - -
41.9 - 1.4 11.5 - -
32,5 - 16 .0 16.3 - -
21.3 - 16 .7 16.2 - ~
29.2 - 17,0 19.5 - ~
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2-5 xAY APy

R&D expenditures by source of fund

Qs A NI (Unit:current won in million)
4 = 3 | FdFAe AR .FIRE
Year Total R & D exp T4 H%) | Gov’'t & pub.sector | T4 Bl(%)
1979 174 039 100 91 322 52.5
1980 211 727 100 105 459 49.8
1981 293 131 100 121,726 41.5
1982 457 688 100 187 898 41,1
1983 621 749 100 169 554 27.3
1984 833 894 100 171 595 20.6
1985 1 155 156 100 222 936 19.3
1986 1 523 279 100 289 444 19.0
1987 1 877 965 100 382 011 20,3
1988 2 347 415 100 415 825 ‘ 17.7
4 = d U FOE ] = F E
Year Private sector A Foreign sector T4 ¥(%)
1979 79 248 45,5 3 469 2.0
1980 102 445 48,4 3 823 1.8
1981 165 226 56.4 6 180 2.1
1982 268 747 58,7 1 7044 0.2
1983 451 047 72.5 1 148 0.2
1984 655 722 78.6 6 577 . 0.8
1985 930 263 80,5 1 958 0.2
1986 1 232 579 80,9 1 256 0.1
1987 1 494 975 79.6 979 0.1
1988 1 931 207 82,3 382 0,02
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R&D expenditures per researcher

(28 ") (Unit: Current won in. thousand )
A = 2 | a.aTAwY . a795 @) é/b
’ "R esear chers
Year : R &D exp. (Person)
A 1 155 156 428 41 473 27 853
( Total. :
Al ¥
12 4 7 7 @& 280 246 273 7 154 39 173
Research institutes
1985 ‘]—1 = _‘IT. [<] 7" =7 N
S hal < 118 801 408 14 935 7 955
Univ., & colleges
7! 4 _ A 751 025 006 18 996 39 536
: LCompanies
A ) 1 523 278 830 47 042 32 38]
4 Total
Al & 3
12 4 37 2 333 238 614 7 653 43 544
Research institutes
1986 T E @ & 7 F
5 = 164 286 088 16 035 10 245
Univ. & colleges
17 4 A1 1 021 653 187 22 915 44 584
Companies
.
7 1 877 965 196 52 783 35 579
Total
& =7
Add T8 455 520 931 9 184 49 599
Research institutes
= ° il = 198 066 912 17 495 11 321
Univ, & colleges
o1 }
7] w A 1 224 377 353 26 104 46 904
\Companies
A 2 347 414 641 56 545 41 514
/ Total
= =7
Ag o T o# 481 323 656 9 581 50 237
Research institutes
1988 |5 = @ & 7 %
o hil < 232 826 830 18 665 12 474
Univ. & colleges
7} 4 A
| Companies 1 633 264 155 28 299 57 715
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2— 23 == e - Fopd AFEETIIH(1988)

Research institutes by kind of organization and field

(29 718)

(Unit : institutes )

I B B A A I
XA Field Natural : Medical

Kind of organization Total | science |Dreineering Agriculture) g 5o e JOthers
& A 163 6 36 61 46 14
Total
= . z 2l 84 3 4 58 16 3
National & Pub. ,

IR INFLE 31 2 4 22 2 1
State owned

AR TAESE 53 1 0 36 14 2
Local gov’t owned

B o g ¥ o 79 3 32 3 30 11

Non - profit

A r = A 22 2 11 2 2 5

Gov’t supported

7] 125 57 1 21 1 28 6

Others
(937189 ¥ %) (Including medical organization)

294 ZEHEE - AFHAE AFHAT|E5(1989)

Research institutes by kind of organization and character of work
(2] 713 (Unit : institutes)
B A A -
Cheracter of | 7 Ao d|a  F|A”-a7 | e}

22 e work Test &

Kind of organization Total Test Research Research Others
= H 163 5 26 97 35
Total
= . = =4 84 5 5 62 12
National & Pub.

TY¢FIFNALSE 31 1 5 22 3
State owned

A A A &5 53 4 0 40 9
Local gov't owned

H| A = s} ol 79 0 21 35 23

Non - profit
A s & A 22 0 13 9 0
Gov’t supported
71 E} 57 0 8 26 23
Others

(B71#2E)

( Including medical organization)
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2— 30 = YElY - Fopd ciE(m)e] LHARI|AS(1988)

Institutes attached to a college by kind of organization and field

(29 :71%) (Unit :institutes )
2 ok| A |9 #|F #|w @A (7 =

I Field Natural Medical
Kindoof organization Total science | Engineering|Agriculture | science Others
= H 349 102 105 4 68 40
Total
g en 270 82 73 25 56 34
University
o FHd g 62 20 18 7 1 6
College
HAEAN T W7 0 14 2 1 0

Junior college

2= .38 139 @ 32 20 20 15
National & Pub.

Z¥den 101 33 24 14 19 11
University

o o) s 34 19 6 4 1 4
College

R I 4 0 2 2 0 0

Jonior college

At &l 210 50 73 14 48 25
Private ’

=¥t 169 49 49 1 37 23
University '

o 7 & 28 i 12 3 10 2
College

A& g 13 0 12 0 1 0

Jonior college
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3. -‘-04

AL 7H

Industrxal property

3-1 Halg BYLRAS 59

a
X

A
SsEUT
Industrial property applied and granted by right

(2 ) (Unit : case)
+ % A 5 & | dedw |9 F| @ =
Classification Total Patents |Utility models | 11 dggis:régé Trade marks
d = E 4|5 B|&€ 2T F1Ed |5 B|ledis 5|zl =
Year Applied |Granted [Appl ied |Granted |Applied (Granted |Applied [Granted lied (Granted
1973 25 854 10 649 2 398 199 7 561 999 6 333 2443 ¢ 562 7 008
1974 26 561 10 541 4 455 322 6833 1174 6220 3090 9 053 5 955
1975 26 387 6 027 2 914 442 7 290 1064 6707 1589 9 476 12 950
1976 28 694 7 475 3 261 479 8 378 1 115 6018 1462 11037 4419
1977 25 675 6 699 3 139 274 7 601 577 5520 1859 9 415 3 989
1978 28 965 9 288 4 015 427 6 645 999 6 265 3 158 12 D40 7 504
[979 34 839 13 998 4722 1 419 7 957 1781 8371 3 592 13789 7 206
1980 37 261 15 301 5070 14632 8 558 1753 10075 4071 13 558 7 845
1981 40 516 13 999 5303 1808 9 064 1691 10394 3 731 15755 6 769
1982 48 032 17 667 5924 2 609 10 669 2 514 11902 4 751 9 537 7 793
1983 55 808 21 %01 6 394 2433 11485 2079 13947 6 367 23 982 11 022
1984 64 032 23 507 8 633 2365 14765 2 360 15870 7 108 24 764 11 674
1985 74 153 27 294 10 587 2 268 18 548 2 327 18 949 8 246 26 069 14 453
1986 81 922 28 396 12759 1 894 22 401 2 757 18731 8 659 28 031 15 086
1987 92 828 32 009 17 062 2330 24 773 3 419 20231 11552 30762 14 708
1988 95 57V 32 175 20 051 2 134 22 677 3 059 18 1642 10 400 34 681 l'6 582
g B A Source : The office of patents administration
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1-2 $24 Ssgd ¥ S5
” Patents applied and granted by field

(&8} :Aa) (Unit : case)
a4 x4 -1983 : 1984 - 1985
T 7 Year 2T glE =]z 9]s 2|z 2|5 =
Classification Applied |Granted |Applied | Granted | Applied [Granted
Al <1 6 394 . 2 433 8 633 2 365 10 587 2 268
Total " .
7] A 1 138 288 1 495 356 1 888 379
Machinery » 7
3 &} o =l e 1 92 814 2 464 840 2 626 893
Chemistry
I ~ r 267 74 334 185 338 11
Textile
A 7] . = Al 1 628 807 2 452 541 3 577 469
Elec., comm.
A=) 2 . A | 247 61 250 62 288 32
Civil eng. & const.
2 % . = & 320 77 470 80 587 190
Mining and metal
£ 85 .« 9 5 - 49 A 539 170 686 148 764 103
Beverage,medical&sanitation
AL B & F - 24 44 30 98 29 120 11
Office supplies & printing
2] At 7] T 98 36 95 26 96 16
Apparatus for increase of productior]
= 33 192 76 289 98 303 64
Miscellaneous
4 = 4 1986 1987 1988
§= Year = oJ = =2 = < = =2 = oJ = =2
:Il o = = S = = ‘{_ <] = = © & =
Classification Applied | Granted | Applied | Granted |Applied |Granted
Al 12 759 1 894 17 062 2 330 20 051 2 174
Total
71 Al 2 134 238 2 862 364 3 158 321
Machinery
k- - =] =g 3 292 596 4 257 844 4 848 552
Chemistry
q 5 380 138 487 193 578 174
Textile
= 7] . = Al 4 634 499 6 332 469 8 002 603
fﬁec., comun,
E 0 . A o 291 45 384 71 392 34
Civil eng. & const.
A F . = & 579 104 691 81 779 115
Mining and metal
8 -9 8 . 84 934 189 1316 173 1 557 221
Beverage, supplies&sanitation
AP 8 F - 4 103 25 213 32 215 28
Office supplies & printing
2] 2 7] T 112 9 156 31 135 32
Apparatus for increase of production
=+ : st 300 51 364 72 387 54
Miscellaneous
A5 553 Source : The office of patents administration
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4. 7|

g 7 9

Technological balance of payments

4—1 2|8

o ol

Technological balance of payments

(gl i oue)

(Unit : miltion$ )

dxg [ A% 2@ NEEL b & A ¥ (a/b)
Receipts Payments Ratio
1979 101.0 93.9 1.08
1980 99.4 107.2 0.93
1981 66,4 107,1 0.62
1982 131.2 115.7 1.13
71983 128,8 149.5 0,86
1984 87.0 213.2 0.41
1985 116,2 295.5 0.39
1986 51,5 411.0 0.12
1987 64,3 523.7 .12
1988 97.3 676.4 0.14
4—2 2O Jl& +&Y
Technology export
- - e, [}
dxd Pain?s ,. kl]—r—xtf—v?}k;j;v Egg]ine%eri—r%g soe_ﬂ'rvice éﬂﬂﬁffgﬁ TO?al
A & [Fddu| 4 5 Fa@wn] (gwr) |[(WwE)
Case Receipts Case Receipts Million § Million $
1979 7 1.9 84 95,7 3.4 1010
1980 8 6.0 63 88, 2 5.2 99.4
1981 6 11.8 110 51,0 6.2 2.0
1982 11 18.2 129 1090 4.1 131.3
1983 1 16.9 105 108,0 4.6 129.5
1984 b 16.8 137 63,0 4.4 84.2
1985 7 11,3 176 99.8 5.9 117.0
1986 16 9.2 150 36,0 6.3 51.5
1987 14 9.1 129 480 7.2 64.5
1988 15 8.9 135 80,7 7.4 97.3
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4—3 IJd Jlsxelds ¥ WoklE 8

Foreign technology allowances and payments by nation

(2l samge, (ke AF) (Unit imillion §; case)
R g A (4 |49 BN OS2z (7 =
A5 Nation ot
Year Total U.S.A. Japan W. Germany| France Others
Al (5310)  (1329) (2795 - (291) (209) (686)
“Total 2 949.9 1 361.6 923,2 11,9 123.8 429 .5
F 4 9 0 (100) .. (25.0)  (52.6) (5.8)  (3.9)  (12.9)
Ratio 100 46,2 31.3 3.8 4.2 14,6
1962 ~ 1966 ©(33) (13) ay 4) ) @
0.8 0.6 - 0.2 - 0.0
1967 ~ 1971 (285) (1) (203) (6) ) (18)
' 16.3 7.8 5.0 2.4 - 1.0
1972 ~ 1976 (434) (50) -(280) (13) () (45)
96.5 21.3 58.7 5.6 1.6 9.4
1977 ~ 1981 Q1 225) (302) (631) 70) (39) (183)
451 .4 159.2 139.8 14.0 14.3 1241
1982 (308) (68) (164) (14 Q&) (48)
1157 59.5 29.3 2.9 3.6 20.4
1983 (362) @7) (201) (20) (10) (54)
149 .5 80.8 37.1 3.8 2.7 25,2
1984 (437) (59) (217) (36) (23) (62)
213,2 116.1 53.2 11.6 3.4 28.7
1985 (454) (114) (228) (29) (14) (69)
295.5 1548 74.6 11.6 7.6 46.9
1986 (517) (157) (264) (23) (19) (54)
411.0 191.6 129 .5 19.1 17.2 53.6
1987 (637) (180) (308) (34) (40) @75
523.7 239.9 181.4 18.6 25,1 58.7
1988 (618) (168) (288) (42) (41) 9)
676.3 330,0 214.7 22.1 47 .9 61.6
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4— 4 Y J7le5e AF W XIS EHEY

Foreign technology allowances and payments by field .

(&g} twggy], (DU AF)
m 1= o ;(4 u)
Yoo |7 A SN 2 lumale e S 3 2 g
o i e & Pulp & ) Chem_wal Certa-m‘i_;&&l rg:fme&
‘\}eara Total livestock Food paper |Textile |textile cement (i:irllzrtucal
Al (s 310) (29) (180) (23) (s8) (228) (146) (913)
Total 2 949 9 11.5 31.3 8.9 14.8 51.5 53 .6 496 .7
7 4 v 09 (100) (0.6) (3.9 (0.4 (L1 (4.3 (2.8 Q7.1
Ratio 100 0.4 1.1 0.3 0.5 1.8 1.8 16,8
1962 ~ 1971 (318) O] (8) @) D) @ Q2) (64)
17 .1 0.5 0.2 - 0.3 0.7 0.2 7.8
1972 ~ 1976 (434) 1)) ¢)) 3 (10) Q4 (9) (85)
96,5 1.6 1.9 0.1 0.4 8.0 0.8 24,8
1977 ~ 1981 (225 &) @GO (@) 2) (29) (34  (194)
451 .4 4.9 3.3 7.4 4.9 13.4 10.6 147.3
1982 (308) ®) (21) @ 4 (23) ) (44)
115.7 1.0 1.4 - 0.6 1.1 2.8 24,4
1983 @B62) W @D O @) (23) Q) (50)
149 .5 0.6 2.4 0.1 0.2 4.1 4.2 19.6
1984 (437) €)) (©2)) q)) 2 29> Qo) (64)
213.2 0.3 3.3 0.2 1.9 3.5 4.4 30.2
1985 (454) e) 19) (o) €)) (1) - (4) (64)
295 .5 0.4 3.2 0.3 1.0 3.0 4.1 30.0
1986 s17) @ Q16 D) @ a7 an €95)
411.0 0.2 6.1 0.1 2.0 4.6 13.0 44,9
1987 (637) €)) (23) ¢ @ (30) (25) Q27)
523.7 0.7 4.3 0.3 2.1 6.2 6.7 61.2
1988 (618) (D) an @) Q) (42) Q1) (126)
676 .3 1.3 5.2 0.4 1.4 6.9 ; 106.5
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(Unit: million § ; case) .

A A g
A | —s@ﬂ;mﬂ Alz 4|3 A |3 43 24 =
Electronic |Machin- |Shipbui4 Commun-{ Electri~| Constru-]
Drug Metal &electrical ery lding ication city ction Others
equlp. _
(133) (342) ( 169) (1 434) (17¢) 9) (81) (82) (237)
26.3 110.8 825.4 582.7  126,2 78.6 390.7 34,2 105.6
(2.5) (6.5) (22.0) (27.0) (B.3) Q.5 (1.5) (1.5) (4.5)
0.9 3.7 28.0 19.8 4.3 2.7 13,2 1.2 3.5
Q9 (29) (70) (64) m (16) (2 @ ©)
0.2 1.0 2.0 1.1 -~ 1.8 1.1 0.1 -
(® (45) (84) Q)  (0) (10) @ ©) (22)
1.0 22.9 10.8 13.5 5.1 3.3 1.7 0.2 6.7
&\D) (105) (205) (403) (45) (2v @37) (25) (42)
0.6 32.0 47.5 89.3 11.3 18.7 25,4 17.7 17.5
(12) (24) (60) (62) (Q4) (12) (®) € (4
0.4 4.4 20.2 20.6 15.7 7.1 10.0 3.1 2.9
(6 (22) 79 (82)  (21) @ ©)) ®) (20)
1.5 7.3 30.6 25,1 17.7 5.7 21,9 0.8 7.7
(19) (2D (78) (123) Q7 ©)) @ Q4) (26)
2.8 7.1 50.2 49.4 12.6 7.6 31,1 2.7 5.9
) (24) (125) (12¢) (25) &) s) € (23)
3.2 8.6 - 80.0 53.5 32.6 8.3 50.5 3.5 13.3
3) (21 (131) (153) Q7 ©) ©)) €] @n
6.8 9.5 134.2 89.7 13.6 13.8 60.3 4,0 8.2
€)) GD (162) (148) (13) @ @ ©) (44)
4.2 12,0 190.3 119.7 11.6 6.9 75.0 1.9 20.6
Q2) (20) Q175) Qs7)y  (3) @ €)) € (30)
5.6 6.0 259.6 120.8 6.0 5.4 113,7 0.2 28.8
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4 -5 2 .Y JjgzQl o7F & (1988.12.31 FAD

Foreign technology allowances by nation and field

(Unit : case )

% B g At 22 B4 5|9 F(=F27] H

454 Nation West
Field Total | Ratio | U.S.A|Japan |Gemmany] UX. |France|Others

Al 5310 100.0 1329 2795 29] 181 209 505

Total

S - 29 0.5 1 17 - - - 1
Agriculture & livestock
2 = 180 3.4 62 84 5 6 6 17
Food
7 = . A ] 23 0.4 9 10 2 - - 2
Pulp & paper
% F . 7 = 59 1.1 18 20 2 4 3 12
Textile
s} s} A e ia 227 4.3 44 83 7 3 66 21
Chemical textile
8 ¢ <A W = 146 2.7 28 91 8 7 6 6
Ceramic & cement
= RN 3} & 914 17.2 223 508 46 33 42 62
Oil refine & chemical ind)
] oF 133 2.5 44 43 19 7 6 14
Drug
= & 342 6.4 57 198 22 22 6 37
Metal
A = . = 71 1170 22,0 398 631 44 9 12 76
Electronic & electrical equip.
7] Al 1 432 27.0 257 881 92 65 29 108
Machinery
ZF A 176 3.3 24 33 21 14 10 74
Shipbuilding
= Al 79 1.5 25 37 4 - - 13
Communication
) g 81 1.5 48 16 6 1 2 8
Electricity
A A 82 1.5 21 39 1 5 ] 15
Construction
7] Ef 237 4.5 60 104 12 2 20 5
QOthers
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5—2 7l&¥e(Zo])

Technical assistance to the underdeveloped countries

( el 1w ) (Unit : person)
d =2 11963 | 1972 | 1977 , )
=+ B Year ~ ~ | ~ 19841985 |iv86 | 1987 | 1988 | A
Classification 1971 | 1976 | 1983
zHEAA A | A 2 68 157 909 341 241 365 338 405 2 924
Training Government
invitation
olojeolol +E] | 680 457 190 10 - - - - 1337
AID
7 ofl 65 238 716 134 165 138 97 74 1 627
UN - .
71 E} 7 15 525 381 - - 35 - 963
Others
AEZISA | B A F 18 28 92 27 38 62 35 45 345
Expert Government
participant planning
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6. F2To AU SEH _,
Major Statistics of R & D activities in selected countries
6 —1 oj3— ==Y AFJYy| Fol
R & D expenditures by sector . (29 - 9 gay )
el T 2 )
T ‘1:! '?"_ “?‘ % ‘?'i]_
ik R I 2 B I 1
1978 48 129 6 811 6 811 33 304 11 189 22 115
1979 54 933 7 417 7 417 38 224 12 518 25 708
1980 62 594 7 632 7 632 44 505 14 029 30 4746
1981 71 866 8 425 8 425 51 810 16 382 35 428
1982 79 364 9 141 9 141 57 995 18 483 39 512
1983 87 280 10 582 10 582 63 403 20 542 42 861
1984 97 793 11 572 11 572 71 470 23 162 48 308
1985 107 757 12 945 12 945 78 269 26 830 51 439
1986 112 497 13 535 13 535 80 631 27 783 52 848
1987 = 118 782 13 413 13 413 85 500 30 000 55 300
1988 3% 126 115 14 500 14 500 90 600 31 500 59 100
T B il %
5 1= Lol
9= L B I I S A A R 3 K ke
1978 4 425 3 059 170 1 037 359
1979 5 361 3 595 194 1 198 374
1980 6 061 4 096 238 1 326 401
1981 6 845 4 561 293 1 555 43¢
1982 7 324 4 739 339 1 735 491
1983 7 883 4 980 388 i 936 579
1984 8 623 5 425 474 2 107 617
1985 9 694 6 064 559 2 377 694
1986 10 926 6 713 692 2 789 732
1987 = 12 082 7 326 777 3 145 834
1988 3¢ 13 000 7 800 850 3 470 880
= = [ASEEdREAT TR M9 3 d F o ow
Fad = = 4
dE LA R T
1978 1 717 1 717 1 672 1 100 165 407
1979 1 935 1 935 1 994 1 350 180 464
1980 2 246 2 244 2 150 1 450 200 500
1981 2 486 2 486 2 300 1 550 205 525
1982 2 479 2 479 2 425 1 650 250 525
1983 2 737 2 737 2 675 1 850 275 550
1984 3 118 3118 3 010 2 100 325 585
1985 3 529 3 529 3 320 2 300 360 660
1986 3 900 3 900 3 505 2 400 410 695
1987 = 4 202 4 202 3 585 2 350 445 790
1988 ¢ 4 400 4 400 3 615 2 300 480 835
Fil.970: QA @ AR . Asgste] FA.
2 .o et ee] A3 A 770 A E (University Associated Federal]y Funded Research ard
Devebopment Centers) & Foj2 & fjeREQ. tdut Ay F= vazysn
ol #eldle FERDC’se] dpule AY E= bggr]de] ANERL.
3K ENE 24+ TAE @AY
A2 : NSF [Naiional Patterns of Science and Technology Resources 1988 |
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R & D expenditures by source funds

GCTRL LD
T & 5
A 2 A audR A o g pgEdr]d
1977 42 783 21 594 19 629 888 672
1978 48 129 23 876 22 450 1 037 766
1979 54 933 26 815 26 082 1198 838
1980 62 594 29 453 30 914 1 326 901
1981 71 866 33 404 35 946 1 555 961
1982 79 364 36 512 40 101 1 735 1 016
1983 87 280 40 691 43 524 1 936 1129
1984 97 793 43 377 49 107 2 107 1 202
1985 107 757 51 668 52 358 2 377 1 354
1986 112 497 54 331 53 950 2 789 1 427
1987 * 118 782 57 291 56 722 3 145 1 624
1988 % 126 115 40 500 60 430 3 470 1715
F:1. XBAE FHAY. = FAes FHALD.
2. AA7g R Q& A Hte] FAL.
Az HE7iee R (894 E)
6§ — 3 olx—MHHY AdAFsliwd] F=0]
R & D expenditures ty character of work oo :wmea )
- & N
— Al 1248 T T 8&AT 74 El3
1978 48 129 6 692 10 701 30 736
1979 54 933 7 554 12 230 35 149
1980 42 594 8 415 13 892 40 287
1981 71 866 9 591 16 683 45 592
1982 79 364 10 410 18 311 50 443
1983 87 280 11 583 20 129 55 568
1984 97 793 12 706 21 959 63 128
1985 107 757 13 933 24 355 69 469
1986 112 497 15 089 23 307 74 101
1987 * 118 782 16 165 24 778 77 839
1988 sk 126 115 17 355 26 060 82 700
F:il.%3ZAEe FEAY. =FZAE FHEALA.
2. AATE g ARAS A A,
AFE 1 NSF[National Patterns of Science and Technology Resources 1988 J.
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6 -4 ojx-=FH AFASF F0|

researchers by sector

(s 4% )
NG A awar | & 9 SN AR
1973 514.,6 58,2 358.9 75.2 22,3
1974 520.6 58.3 361.7 77.3 23,3
1975 527.4 58.4 363.9 82,1 23.0
1976 535.2 53.3 373.6 84,8 23.5
1977 560.6 55.0 393.6 88.0 24.0
1978 586.6 57.1 414,2 90.3 25,0
1979 614.5 §7.4 437.3 92.3 27.5
1980 651,2 58,6 469.2 95.9 27.5
1981 683.3 59.2 498.8 98.3 27.0
1982 702.5 60.0 516.0 99.5 27.0
1983 722.5 61.3 533.3 100.4 27.5
1984 745.9 62.1 5524 103.4 28.0
1985 772.7 62.9 571.7 108.6 29.5
1986 791,1 63.3 583.8 113.5 30.5
1987 806.2 62.3 594.8 119.1 30,0
1. Adgst 2 ARASAse] FAA.
2. & 2 g AgAEEe] d7As A9
3. ATYSE AR JlgAd A, FHAL

Z}E : NSF [National Patterns of Science and Technology Resources 1988 |
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§—5 ojx—MelEd AFIHwy

X AT HS(1985)

R & D expenditures and researchers by industry

(&9 - gge )
T ¥ | ggam |7 g [@egrea | AsaTEel | oo .
A9 gaTE @ F ¥ | 2]
A 78 208 51 724 26 484 4.2 560,2
2] = - 1 042 - - .
2 % - 9 = - 150 - - .
2 «EZAQEF .F 172 172 0 6 -
Z o]l « 2ol AT - 859 - - 8.7
3} &t 8 667 8 352 316 4.8 67.0
g F A = 3 915 3 618 298 4.3 25.0
3 & g o o F 3 548 3 545 3 8.4 -
71 | 1 204 1189 15 2.6 11.3
A s A A - 2 106 - - 13,4
B A = 1 147 834 313 3.0 -
i+3 A - 486 - - 4,9
1 2 B & - 758 - - 9.5
& ¥ - 371 - - 4.4
Hq g 2 & 428 387 41 1.6 3.1
= & A = 624 582 42 1.4 -
7] Al 10 870 9 334 1 536 6.8 77.3
ARFE7171 - A 2717 - 7122 - - 52.0
7] 123 - 2 212 - - 25.3
s 71 - E A 17 080 10 194 6 887 8.0 115,3
Gde - 54 - 501 - - -
v . 4 2 779 2 259 520 9.6 -
= A 71 7 9 019 5 413 3 606 9.1 56,9
7] e} - 2 103 - - 30.3
AED FH 7 A 7 058 6 080 978 3.7 28,7
71 & # & 71 4 - 138 - - -
g F 7 . 0 AF Y 17 619 4 198 13 421 7.5 103,8
s 2] 71 Al 5 430 4 724 660 10.3 47.5
Al z 71 7 - 2 159 - - -
25 -A}5717] - 2 564 - - -
721 & A = 4 - 350 - - -
H] = Z el 2 853 1 366 1 485 - 39.3
Fi1l1. -FAE EFESOH, AZdde Z@HIARE
2. FAYRZRFGE (519G ) TEHA IR FES.
3.4 1~4% EBYX

Z}&E : NSF [National Patterns of Science and Technology Resources 1988 |
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R & D expenditures by sector

o o =52 | = Al g A s AT B |08 5
1973 1 980 896 1 301 927 320 740 358 229
1974 1 421 367 1 589 053 387 073 445 241
1975 2 621 827 1 684 847 420 699 514 281
1976 2 941 373 1 882 231 471 489 587 654
1977 3 233 543 2 109 500 494 345 629 698
1978 3 569 953 2 291 002 566 333 712 618
1979 4 063 627 2 664 913 621 032 777 683
1980 4 683 768 3 142 256 717 612 823 900
1981 5 363 986 3 929 793 838 834 888 359
1982 5 881 539 4 039 018 894 310 948 211
1983 6 503 737 4 560 127 915 254 1 028 356
1984 7 176 511 5 136 634 976 102 1 063 775
1985 8 116 399 5 939 947 1 101 041 1 075 410
1986 8 414 993 6 120 163 1 172 946 1 121 864
1987 9 016 186 6 494 268 1 312 340 1 209 579

AQARA 5] AP

Til.dyHe g 7l¢el WRALEATHE B,
]\ -

6—7 YE-xY P Fof

R & D expenditures by source 9f funds THe] wiwldl )
g o2 Tl g A |F-Auzmud| 9 N =
1973 1 980 896 522 684 1 456 891 1 321
1974 2 421 367 641 077 1 778 834 1 456
1975 2 621 827 720 755 1 899 293 1779
1976 2 941 373 800 386 2 138 368 2 619
1977 3 233 343 886 115 2 343 681 3 747
1978 3 569 953 999 502 2 567 3%0 3 061
1979 4 063 627 T 113 822 2 946 391 3 414
1980 4 683 748 1 209 557 3 469 557 4 655
1981 5 363 986 1 340 320 4 017 752 5914
1982 5 881 339 1 388 812 4 486 044 6 682
1983 6 503 737 1 440 717 5 054 895 8 125
1984 7 176 511 1 494 546 5 674 783 7 182
1985 8 116 399 1 573 953 b 534 619 7 826
1986 8 414 993 1 651 680 6 755 682 7 631
1987 9 016 186 1 798 270 7 210 127 7 789
Fia72-19 FRgD ¥

A8 He7tsazm (‘899 E)
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R & D expenditures by character of work (g9 :9iogl )
3t B2 - N
o = °cT | F 4 | zxd F|&E&d T A ks
T
1982 5 795 049 815 713 1 498 871 3 480 465
1983 6 409 567 896 693 1 430 069 3 882 805
1984 7 080 943 959 941 } 780 808 4 340 194
1985 8 018 275 1 030 602 2 001 771 4 985 902
1986 8 318 712 1 102 843 2 030 831 5 185 038
1987 8 914 221 1 250 157 2 166 770 5 497 295

F11. 23 AQHEAT A7 AP dvEig AF4
2. AE - A HEAT A7 BAHE dvle AYHIAS.
A BV ad ( 89LE)

6— 8 YR-ATHYBASAKE Fo|

R & D personnel by type of work and Qualifications

(sl = ")

ol 2T laras |aremar (A5 | FE0T
1973 459 239 226 604 80 720 88 857 63 058
1974 468 060 238 179 79 400 87 516 62 965
1975 491 296 255 202 81 934 90 648 63 512
1976 487 999 260 250 79 245 89 089 59 415
1977 492 288 271 956 73 794 86 698 59 840
1978 486 777 273 102 72 479 83 321 57 875
1979 496 032 281 920 72 988 82 163 58 961
1980 521 119 302 585 73 918 85 882 58 734
1981 548 312 317 487 79 899 89 326 61 610
1982 567 235 329 728 83 592 90 072 63 843
1983 587 182 342 237 86 630 92 224 66 091
1984 627 814 370 045 92 826 96 109 68 834
1985 646 299 381 282 97 263 98 267 69 487
1986 576 023 405 554 98 493 100 850 71 126
1987 691 822 418 337 99 569 101 492 72 424
1988 715 337 441 876 98 499 101 960 73 002

F:i11. 4¥€14 A FA4.
2. d7&AFE A
Az @@ ( ’89
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R & D expenditures as a Percent of net sales by industry

(a9 : %)
A g 4= 1982 1983 11984 1985 1986 1987
| At Ex 1.78 1.97 1.99 2.3} 2.57 2.59
= "8 & A | o.27 0.26 0.24 0.24 0.24 0.31
2 a1 0.64 0.59 0,63 1,03 1,16 1,01
A A Al 0,43 0.53 0,47 0.49 0.55 0,51
bl z= A1 2,15 2,31 2.34 2.69 3.03 3.14
2] = =2 d| 0.63 0.70 0.60 0.77 0.85 0,99
A =3 z ! 1.13 0.90 1.16 1.18 1.23 1,42
A= .4x3Fd 0,52 0.63 0,66 0.71 0.80 0,77
2 #F 9 #H | 0.3 0.43 0.61 0,68 0.64 0.80
3 i = 4| 3.05 3,34 3.46 3.79 4,31 4,53
Z33l8}t - gt -gFd | 2.17 2.32 2,47 2,80 3.56 3.76
3 + 22 F Al 2.66 2.83 3.09 3.14 3.42 3.85
o &k E Z 9| 5.56 6.59 6.49 7.04 6.89 6.96
71 & 3 & 3 g 3.43 3.40 3.76 3,61 3.87 4,00
Aog - &8 8 F Y] 0.2 0.26 0.27 0.38 0.62 0.4
ZHadAE[AETZY - - 1.94 1,75 2.09 2,16
I F A A F 2.47 2.40 2.62 2.86 2,92 3.25
KA el 1.64 1.82 1.96 2,61 2,87 2.82
2 A e 1.50 1,60 1.52 1.94 2,54 2.40
H 2 F £ Z d 1.57 1.49 1,64 1,92 2,11 1.90
F &5 A EF Z 4 1.43 1.31 1,46 1.59 1,61 1.50
7) Al z Al 2,43 2,57 2,59 2,74 2,77 2.99
A 7Y 1 A F Y 4,52 4,70 4,55 5.10 5,50 5.61
AANAANANTFFTG 4,17 4,40 4,45 4,82 5,23 5.26
EAl «ARRANASIIETD | 4.72 4.85 4,60 5,25 5.63 5.78
F e & A B A 2.69 2,66 2,76 2.90 3.21 3,22
2 5 A F g | 3.02 2.89 2.90 2,96 3.20 3.17
et 2714 F 1.67 1.86 2,20 2,61 3.28 3.45
4 d 7 4 F 4 3,97 4,02 4,08 4,49 4,59 4,91
1 15 =z o 1.30 1,30 0,92 0,97 1.07 1,12
5 BN FAd A 0,32 0,39 0.84 0.98 0.96 0,84
Az Hsrles @ ( 8IYE )
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R & D expenditures by sector

= 4 <
. - KK SPUNCEL
:Ilﬁl =) S k1) ﬁ?‘]ﬂ] =] AL ol c
od = 2(5‘ T E?g“% T f5] i ?i:fl7]:‘394 %
1976 25 740 270 1 250 10 15 690 2 800 12 390 20 480
1977 27 735 300 1 260 30 17 360 2 890 13 849 15 606
(24 429)(3 712)(3 558) (36) (118) (16 717)(2 648) (13 446) (16) (607)
1978 31 620 400 1 260 30 20 530 3 350 116 590 20 570
(28 900) (4 800)(4 325) (65) (410) (18 710)(3 300) (14 810) (=) (é600)
1979 | 36 140 790 1 770 5 15 23 880 4 424 18 861 62 533
(31 978) (4 406)(4 240) (49) (117) (23 120)(4 209) (18 349) (48) (514)
1980 39 040 980 1 950 20 27 542 4 500 20 405 700 533
1981 40 637 605 1 979 55 27 542 4 820 22 292 78 333
(36 503)(4 942)(4 525) (291) (126) (26 196)(4 421) (21 407) (58) (:1)
1982 43 396 1 670 1 600 30 039 5 789 23 780 390
1983 46 153 1 778 1 693 55 32 087 5 255 26 212 103 517
1984 48 478 1 808 1 718 60 33 891 5 391 27 875 110 515
1985 52 240 1 879 1 784 60 36 745 6 410 29 710 110 515
1987 56 860 1 860 1 777 40 280 6 155 33 550 65 510
. o & SIS 9 =
¥ g 4 ¥ 2 9 ¥ 2 9
A ]
IR NY R PR RN EE Ll I
- 2 9 =
1976 4 800 710 90 2 680 380 920 860 60
1977 5 065 961 104 2 704 411 895 785 110
(3 950) (3 845) (104) (43)
1978 5 390 285 105 2 990 410 950 840 110
(5 390) (5 285) (105) -
1979 5 800 690 110 3 238 490 942 818 124
(4 366) (4 256) (110) (67)
1980 6 140 030 110 4 3 245 495 - 845 135
1981 6 800 685 115 4 3 705 597 079 853 226
(5 215) (5 1w00) (115) (122)
1982 6 935 6 820 115 4 3 853 590 094 859 235
1983 7 220 7 105 115 4 4 038 590 218 900 318
1984 6 835 6 485 350 4 4 253 385 306 976 330
1985 7 208 6 808 400 5 4 648 395 365 1 035 330
1987 7 110 6 460 450 5 5 578 242 790 1 240 550
F 1. AAFEH AE - AFFgste] FALY.
2. C )< FXE OECD SAXd. (AAxs)
3. ARE d% H FHEA.
A8 QudF7] <A | Bundesbericht Forschung 1988 |
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R & D cxpenditures by source of funds

(&9 ¥gvi23)
)=]

6 o * A 4 0% |3 g |vgaawmR| o =
18476 25 740 12 300 12 600 320 520
1977 27 735 12 400 14 109 320 706
1978 31 620 13 770 16 870 330 650
1979 36 140 15 940 19 250 340 611
1980 39 040 17 070 21 050 320 600
1981 40 637 16 990 23 054 207 386
1982 43 396 18 276 24 470 200 450
1983 46 153 18 197 27 197 184 575
1984 48 478 18 823 28 880 200 575
1985 52 240 20 685 30 780 200 575
1987 56 860 21 410 34 850 600

Fil. AdFSR ARASFEe] @A
2. AFE d% 2 FHEY
3. A% e FPozA, darEd RIATHE H%
A7 : AWE F7] <A [Bundesbericht Forschung 1988 |
6§ — 13 ME-—MAHY AFNwE] Fof
R & D expenditures by character of Work
(gl stz 3 )
T 5 - o g 18
Al 71 &= 4 F T &4 F A Ely
94 =
1975 18 524.0 4 429.0 14 095.0
1977 21 447.2 4 780,1 16 6671
1979 26 565.9 4 964.7 21 601,2
1981 33 323.6 6 271.3 27 052.3
1983 37 420.4 7 664.0 29 756.4

F:iAQAs @ 19839e

2 : OECD &4

DEPREELNE S 3
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Researchers by sector

(a9 :49)
N 7 Ao | A3 ¥ MaRwR 9§
1977 100 372 66 223 14 541 239 19 369
1979 105 196 73 521 13 905 510 17 260
1981 111 626 77 017 14 839 985 18 785
1983 117 925 81 847 15 663 985 19 410
1985 130 825 93 546 16 260 985 20 034
F : AA ek
A5 ¢ OECD &4
6— 15 MS—Ateld AFofwn| o AFAF(1985)
R & D expenditures and researchers by industry
(&g 1@, Wintole g ;s ooy, % 47495, 2)
7 A FdH e
. T B F ol | AiwgaT | o T g (AT AF
Al 38 917 35 415 3,2 92 120
o 1 R A g4 T F 1 874 815 1.3 836
o 1Y H Al 2] 1 330 399 1.4 390
R e 544 415 1.2 445
A Z e 36 045 33 772 3.8 88 172
stebzd @ Mg A A 8 220 7 756 3.3 12 445
3} s} = <] 7 820 7 413 4.8 11 978
FAF A - F 579 553 2.5 1 264
A - E - F 7 400 392 2,2 802
1 74249 & F % 936 914 1.0 1 726
3 7+ 362 356 0.7 639
7] A T < = 13 991 13 092 4,2 31 429
7] #) 4 135 3 993 3.3 12 997
=} 2 5 891 5 383 3.7 8 881
& F 71 = 2 605 2 439 27.0 4 489
AR} «AY - FEIAS 11 128 10 296 7.0 39 097
= 2} 9 971 9 213 7.8 36 438
d g . F g7 A 551 532 5.3 1 627
= A - A A - A A 297 291 1.4 456
9 £ . A4 & 133 128 1.1 218
AF - 7 5 F 362 350 0.7 730
7 E} 2 4 998 828 0.8 311

ZIE : BMFT [ Bundesbericht Forschung 1988 |
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R & D expenditures by sector

1977 33 185.0 19 999.0 7 569.0 4620 5 155,0 33 062
AxzAF 12 4950 5 058.0 6 902.0 204.0 331.0 19 114
(7 97.0) (5 060.0) (7 128.0) (386.0) (5 023.0)
1978 37 671.0 22 500.0 8 800.0 544.0 5827.0 37 677
R - - - - - 21 682
1979 441230 2 2600 10 428.0 607.0 6 828.0 43 990
N = 16 148,0 5 674.0 9 647 0 1.0 5260 24 441
(22 530.0) (5 6795.0) (9 881.0) (408.0) (6 562.0)
1980 5) 014 30 788 11 808 559 7 859 50 939
AR F - - - - - 28 670
1981 62 41 36 805 14 740 670 10 256 62 600
A BRAZ 277 969 9 062 i3 920 363 4 624 36 100
(33 482) (9 064) (13 98) (385) (10 105)
1982 74 836 43 351 18 850 706 11 929 75 371
A Bz 34 508 10 480 18 027 287 57i4 43 170
(40 589) (10 483) (18 048) (310) (11 748)
1983 84 671 48 098 2 ¥3 785 13 415 85 604
Arzx= 38 702 10 787 2 382 319 6 214 48 966
(45 700) (10 789) (21 418) (345) (13 220)
1984 96 198 54 981 26 450 14 767 94 494
A BRQF -~ - - - - 56 467
1985 105 917 62 197 2 765 1 024 15 931 106 278
BEAF - - - - - 80 700
1986 113 260 66 499 46 761 I15 000
BRAF - - - 65 900
1987 120 200 70 900 49 300 i 119 800
FERZ | 6360 16 200 47 400 68 200
F:1.a7aE Addst 2 AR -AsAEgY @A
2. ( DHte g AriREH AFEAFE T FAY.
3. XAEATE FHAA AlgE dPujEdoary FAFdl o B

A AEATHE

4.
5.

AAHA L.

o7lell ool gl o ATl A @ dPHl= 2T
Azd7ele] ARAFTL I7F e @ ggeside] g,

1987

2RA .

OECD 4
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6 —17 ZFA XY AP YH| F0]

R & D expenditures by Source of funds

(&9 cogt=dg )
T y] o
e A g B R lazya| o ) 2 =
1979 44 123 19 033 16 148 267 6 382 2 293
1980 51 014 22 269 - - _ _
1981 62 471 25 562 27 969 233 5 513 3 194
1982 74 836 31 157 34 508 319 6 081 2 771
1983 84 671 35 525 38 702 363 7 068 3 013
1984 96 198 (39 200) (51 700) (4 100)
1985 105 917 (44 500) (56 900) (5 000)
1986 113 260 (47 300) (61 700) (5 900)
1987 (120 200) (49 300) (6;200) (7 300)
1988 (129 000) - - -
F:1.AAA% B ABAF A AL,
2. 138 1 $93FA.
3. ZF29 ITFIAEFITL FPoA, dyule REH&S BA gy
of REdFulE FAREE T AYHAL.
4. 1984491 ~ 1W7ELS #AHza, W8I =AY
A2 1 OECD T4, [ 4rEer&A |
6 — 18 THA-MAY AFsiy| FO|
R & D expenditures by Character of work
CLELEETD
T2 -
. = Al 71 24 F S &dF A iz
1971 16 006.4 2 956.4 5 5945 7 455.5
1973 19 006.7 4 033.0 6 297.4 9 058.3
1975 25 657.1 52113 9 288.6 11 157.2
1977 33 185.0 7 001.0 11 424.0 14 760.0
1979 44 1230 9 200.0 14 579.0 20 344,0
FiAAAT 2 AR -AF D AL,

A8 1 0ECD E4
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619 TA-ZNY ATYS Fo|

Researchers by Sector

(24 :9%)
T ‘ = - =
o Al 2+ A 3| o (elgeEldTri A o s}
1977 67 981 30 952 12 915 I 647 22 467
1978 - - - - -
1979 72 889 32 489 14 725 i 937 23 738
1981 85 500 35 095 15 700 2 005 32 700
1982 S& 076 37 366 I8 358 1 329 33 023
1983 92 682 38 269 19 127 | 428 33 858
1984 98 205 41 515 20 135 | 460 35 095
1985 102 253 43 863 21 215 I 509 35 666
1986 104 953 45 403 (31 466) 1 491 (26 593)
FiAAAS 2 AR - A FgY FAY.
A% 1 OECD B4, [ o2t 2&A] |
68— 20 ZtA A Apyjgtd] 2l HFRA4(1983)
R & D expenditures and researchers by industry
(&9l AT, Mz dTds, 9)
:rL j=}
a4 4 A& 1] AR EFEd Ty a4 F 45
Al 48 098 10 886 38 269
3 e 378 50 449
% A 356 98 190
A z el 44 499 10 491 T34 832
z 71 71 Al [ 726 144 1 487
= =} 7] 71 10 400 3 158 ¢ 509
3z} sF 4 284 327 2 933
2] ok = 3 161 21 2 413
2 =+ = A | 536 174 | 049
&} =z 2 & 8 506 5 883 5 975
2} = =t 5 343 148 2 382
= A 51 9 48
71 8 & & & 71 A 195 5 141
= 7¥ 651 15 531
H] = = & 453 5 280
E=1 &= A = 546 34 561
A =2 71 Al 624 8! 673
AL E o7 - A A 7 2 070 292 2 968
] =13 7] Al 1 793 121 | 638
2] =z 544 1 597
g e 283 12 318
i F - ZF g ~ H | 427 8 641
8 g - 638 14 382
= o} . o] A 154 10 167
= i . 7} - 36 7 71
71 ® - A x4 68 2 63
A1 ] P A 2 865 247 2 798

A8 : OECD £
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6— 21 IF - ==Y AFsiYs| 50|

R & D expenditures by sector

(sl s ¥
B B o -
A% oA ¢ 2|2 ¥ | agnn| 9FS
1978 Atgod ] 3 622.3 2 324.3 769.2 116.6 412,2
b = | 7426 679.7 657.7 81.1 342.1
1981 A8 Ful | 5 921, 3 792.5 1 339.4 159.6 629.6
A BT 2 825,9 1 137.2 I 098.6 86.6 503.5
1983 A& 74 6 583,0 4 163.3 ) 493.8 176.4 749.5
AEAF| 3 217.9 I 257.5 1 228.8 97.5 634.0
1985 Apga -y 7 919.1 § 1457 i 611.0 256,2 906.2
A EZEF | 3 340.3 I 193.5 i 289.3 104.4 7531
1986 A} 8 FH] 8 777.8 6 075.5 I 366,2 315,0 10211
FRAF | 3 3823 1 516.9 914.8 150.,0 800.6
FiAQRE 2 AR Ay Bty WAL
A2 1 OECD &4
6— 22 I AY AR F0]
R & D expenditures by source of funds
(29 cwEes )
T8 ' X g = | 8l 9 7 51
Ax = Al aly d A T o 771 # o oF < =
1975 3 622.3 1 554.3 1 742.6 61.4 39.8 2241
1981 5 921.1 2 529.3 2 825.9 96.6 58.0 411.4
1983 é 383.0 2 869.4 3 217.9 122.8 25.0 347.9
1985 7 919.1 3 752.4 3 340.3 144.3 35.0 647.1
1986 8 777.8 4 347.8 3 382,3 164.9 40.0 842.8
FiAQAE 2% ARAs At gAY,
AR : 0ECD &4
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6— 23 IF-4HY A7 F0|

R & D expenditures by Character of work

A5 1 OECD &4

LR L R ) S
Ax TE 7 Azaz| ¢cgax | A 2
1972 1 048.4 83.7 238.8 725.9
1975 1 938,2 312.0 492.7 1 133.5
1978 2 7754 196.2 629.0 1 950.4
1981 4 698.3 296,0 1 101.6 3 300.7
F:11. Ad7HE
2. 7723 2 '81ddle digd d7u 2xF.
AZ:1. OECDEA(C'R, '154d)
2. 9FFIALGAMAE ('8 d)
6 -2 I=-=Fd dFAF F0|
Researchers by sector
G=ERELD
k=]
- T A 3 9 A 2
1978 87 .2 68 .1 19.2
1981 95 4 76.8 18.6
1983 94 0 77 .0 17..0
1985 90 .0 73.0 17.0
Fi1. A9HAE # QAE - A3 FHete] FA4Y.
2. 0% 2 ugAAT/IAY ATAFE A= RS
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6— 25 FZ—Arl APy R AFH(1985)
R & D expenditures and researchers by industry (1985)
(29 - @7u, Weste s ATYS, B
T 2] ggaze | ANFE | Ferg 2T AS

4 g = d 7 H bl 1] (’83)
Al 51457 3 377.0 1 193.5 38 269
Iz < - - - 449
ki A 105.1 93.2 - 190
A = 4 4 752.3 3 000.9 V 152.8 34 832
= 71 71 Al 136.5 111.9 18.8 1 487
ol p 7] 71 1 387.1 834.6 444.0 9 509
3} & 472.6 386.1 } 2 933
1| oF 3 469.3 403.1 7.8 2 413
eS| KX b A 54.9 - - 1 049
&} z < = 845.3 259.1 515.3 5 975
2} = =} 371.6 339.0 14.0 2 382
= A 1.8 0.8 - 48
= A 36.2 31.0 2.6 531
] = = & 18.1 12.4 1.8 280
= = = = 16.1 13.5 1.5 561
3 =2 7] Al 57.3 33.6 - 673
PR = I I | 357.6 179.5 497 2 968
2] Hi 71 Al 262.6 161.1 83.1 1 638
2] = 123.2 109.9 4,1 597
%3] 5 217 17.8 - 318
g .« Fgg 2H 38.3 33.0 - 641
Q8 A 42.3 40.4 0.2 382
Z o] - o1 A 21.0 18.3 - 167
=2 A I 3.3 2.2 - 71
7] 138 = e 15,5 13.6 9.9 63
A H] 2 e 288.3 250.3 31.8 2798
71 E} - 32.6 8.9 -
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