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I. CHINESE ECONOMY |

I-1 Changes of the Chinese economy and its present status.
(1) Changes of the Chinese economy.

The 30=-year history of the Chinese economy since her indepen-
dence (October 1949) can be characterized by the following points:

1. Relatively high rate of economic growth: As a developing
nation in her transient stage of development, China showed a rela- '
tively high rate of real economic growth. The potential growth of
the Chinese economy seems to be quite high. The tendency of the
long~term economic growth during 1952-1975 shows the annual average
of 5.8%. The average growth rate of the past 5 years is 6.4%.

2. Political disturbances and natural disasters: However, the
5-year economic plans made four times since 1953 could not be real-
ized except for the first five-year plan (1953=-57). The foundation
of economic progress 1s not necessary today because of the slowdown
of economical activity due to political disturbances and agricul-
tural development caused by natural disasters.

Political disturbances

(1) "Great Leap Forward" movement (1958=59).
, (2) Deepening of China-Soviet conflicts (1960-the first half of
* 1970).

! (3) "Cultural Revolution" (1966-69).
g . (4) "Gang of Four" Period (1973-76).
[ | ! . Slowdown of agricultural development caused by natural disasters
o (1) "Big disasters continued for three years" (1959-61).
' : (2) Drought in Kahoku (1972).
) (3) The great earthquake in Kahoku (July, 1976) and abnormal weather
! (1976-7T).

(I
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I-1. Real GNP growth rate ($107, %)
standard ‘T b }
i
GNP :
1975 pricef 1952 1965 1970
of
1952 82 |
65 163 5.4
70 219 5.6 6.1
75 299 5.8 6.3 6.4
Materials: Made from U. S. Central Intelligence Agency, Research
Aid--People's Republic of China: Handbook of Economic
Indicators. (ER76-10540), August 1976, p 3.
TABLE I-2. Real GNP growth rate per person (annual rate %)
standard
lup to GNP
i the year 1975 price {1952 1965 ;1970
| of F !
|
1952 $144 |
|
65 217 3.3
70 261 3.4 3.8
75 320 3.6 4.1 L, 8.2
Materials: Made from U. S. CIA op. cit., p 3, p 7.
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FIGURE I-2.

Changes of the macroeconomic index in China.
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Material:

U. S. Senate and Congress Jjoint economic
committee.
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TABLE I-3. Macro economic indices in China ;

] total | per agri- | x'indus- ]s:eel ::::i
cul ra
GNP popul-{2 rate jpeérsom ), ;gj gmdil::c graiu tf,oi:tc,rptOduc- Commnu-
price |ation jof pop~{PTice 14, ¢ ionltion roduc 210,, tion |ntst
in 1977} (m1l. [lation|in 2977ig57-100f (108 tion dgs7=100v (10°  zone
196-8 restor- |20 lion) Hacrease’ tons) [ per ha. | tons)
199 srion 54 $38 120 101 54 111 206 20 | 016
1950 67 | sa7 | 138 | 122 64 | 130 | 237 27 , 061 29
1951 78 558 151 139 72 141 253 3s ;090 51
1982 92 | s70 | 180 | 162 84 161 | 283 48 | 135 | 70
1953-57 15¢ S-year ! ;
1983 ) 98 | 583 | 225 | 168 84 164 | 282 §1 1 177 | 68
1954 102 | s96 | 231 172 8¢ | 166 | 279 70 | 222 | 74
1985 112 | 610 | 239 | 183 94 , 180 29§ 73 285 - 74
1956 121 | 625 | 263 | 193 97 188 ¢ 301 | 88 | 446 66
1967 128 640 236 201 100 191 298 100 535 64
e 153 | 655 | 226 | 233 | 108 , 206 ' 314 142 1108 | 63
1959 Pro8Tess| .5 | §70 | 214 | 217 83 | 171 | 255 73 ‘1335 69
1960 141 | 683 | 182 | 206 74 | 156 | 228 | 181 1867 . 66
1961-65ad justment ] ! | !
191 and recov-| 112 | 695 | 153 | 161 78 168 | 242 | 105 8 ' 56
1962 ery 124 707 201 176 89 180 | 255 11y 8 [ 53
1963 139 | 722 | 212 | 193 96 | 190 | 263 | 134 = 9 45
1984 157 | 737 | 217 | 212 | 102 | 194 ! 263 | 161 {108 | 34
1965 174 | 754 | 226 | 231 104 194 | 257 199 125 . 30
1966-70 Cul tural ! | T
1988 Revolution| 196 | 771 | 222 | 2854 | 113 | 215 , 279 | 232 |15 | 26
1987 and 1970 188 789 230 238 118 225 285 202 .12 P21
1968 189 | so7 | 238 | 23¢ | 110 ; 210 | 260 | 221 |1e 22
1989 210 | 627 | 239 | 254 | 113 | 215 | 260 | 266 :16 | 20
1970 | 244 | sa7r | 238 | 288 | 127 ! 243 | 287 | 316 178 | 20
197178 ) * '
1M :f:ns YOAT: 261 | se7 | 231 | 301 | 130 | 246 | 284 ! 349 20 23
1972 273 | 886 | 220 | 308 | 126 | 240 | 270 | 385 123 | 22
1973 308 | 908 | 210 | 340 | 142 | 266 & 294 | 36 ;255 . 17
1974 320 | 924 | 200 | 346 | 146 | 275 | 297 | 435 238 = 47 {
1975 342 | 943 | 198 | 262 | 148 | 284 | 301 | 502 ‘26 ! 16
1976-88 ' 10~-year i i i
1976 plan 342 | 962 | 198 | 355 | 148 | 285 | 296 | soz {23 | 18
1977 373 | 983 | 226 | 379 | 149 | 285 | 290 l s72 |26 | 17

sl S am
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3. Unorganized economic planning:

The past four 5-year

economic plans were not well organlzed and consistent because of
political struggles among the leaders of the Chinese Communist

Party. Therefore, it repeated many trial-and-errorprocesses and 1t was
inefficient.
TABLE l1-4. Summary of the S5-year Plan
Targets and Contents
Period Policy of the policy
Economic Restora- Socialist “building foundations of the
ation period, Revolution soclalistic economy (infla-~
(1949=52) tion control, land revolu-
tion, confiscation of racial
capitals)
1st 5=-year plan Soviet-type °socialization of agriculture
(1953=57) economic plan and industry (construction
emphasizing of heavy industry, collect-
heavy indus- ive and large-~scale farming
tries
2nd 5-year plan Mao's Leftist| °"Three-Phase Red Flag" policy
(1958-59) Line Great Progress

People's corporation
general route of the
socialist build-up

(
(
(

w -
e s

b
|
i
i
|

AdJustment period
(196C~-65)

"Real Power
line

Intensification of agricul-~
tural production(r=g-a.;r=

Q% T NeR JBm)

°Increase freedom of enterprise

("Technical leaders in charge")

3rd 5-year plan

Mao's Leftist

°Cultural Revolution (mass

(1966=70) Line economic movement) No. 5 and 7
specifications by Mao
Uth 5-year pian policy ST3in Piao case (Sept. 1971)
(1971-75) struggle °comeback of Tei-ShoHei (April
1973)
°build-up of the "Gang of Four"
6
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Overall T ‘r
Period economy Agriculture Forei Trade
Restoration Recovered to Raw-saterisl Land Revolution - Changed to a strict |The war ended.
period the pre-war production was Abolistment of landlord. :government control Inflation and !
194952 level. restarted and Land distribution to and trades with starvation. Eatab- .
operations farmers. ‘Communist countries. |lishment of ratiom- |
started, ' ing.
1st S-year Establishment |[Increased pro- Mass moveaent of ‘Increased trade living standard
plan of the indus~ [duction of steel, jagriculture. ‘with the Soviet wasstabilized and
1953-57 trial founda- coal, cement, Union. incressed percent-~
tion by Soviet |elactric power & : age of workers. ;
sids, simple machinss. :
Grest Pro- Uncontrolled Excessively high {Drastic decrease of ‘Sudden increase, thea|Serious food !
gress economical target for pro- [production due to natur-istagnation because of{ shortages caused by ;
1958-60 growth by the |duction, loweringjal disasters. Set-back the crisis of domes- | the failure of the
movemant for of qualicy of the people's corpor- 'tic sconomy. Great Leap Por-~ :
increased pro- ation. Unrealistic ; ward. Deteriora-
duction. Soviet policy of the Central | tion of willingness
aids stopped. |Govarnment . | Conflict of opin~-
i ions among the \
i‘ military leaders '
| Adjustment & Esrly recovery |Industrial rat- |[Increased production Isproved relations Recovery of living ]
| Recovery due to total fonalization. by the priority of with Japan and other | standards. Expan-
Pariod policy changes |Emphasis on oil, [agriculture. nations. Iaport of |sion of inhabited
1961-65 from the Great Jelectronics & machines and indue- | areas.
Progress move~ iindustries rela- trial materials and
uent. ted to agricul- grain,
ture.
Cultural Political dis- astic decrease [Production increased Sharp decreass in In spite of politi-
Revolution turbances inter-=in industrial pro-by the priority in production due to cal disturbances,
1966-70 rupted econom~ [duction during agriculture. policy changes. the living stamd-
ical activites. |[1967-68, Pro- ard was stable.
Serious damage duction facilitie
in urban econ- [increased.
ony.
TABLE I-5. China: Economic Facts, 1949-77
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Overall

Agriculture

Foreign Trade

Increased produc-iProduction increased

by the priority in
agriculture,

Trade increased

becausa of recovery

of d dc

National
living conditions

Improvement in

Carefully started
trades on credit.

ing, hard goods,|
health, working con-
ditiocns, etc.
Dissatisfaction with
wages. Policy for
population control.

after the death
of Mao and Chou
En~Lai. Ecoun-
onic restora- -
tion vas
planned.

i Eeriod economy Industry
 4th S-year ; Improved except
plan | for the period |tiom facilities
1971-75 of political and production.
disturbances in|0il incressed.
1974, Cosl and stael
' stagnated. Fac-
i tory strikas
during 1974-5.
10-year plen Economy stag= |(Sharp decreass in
1976-85 nated bacause |production dus to
e of political expansion of fac-
disturbances {lities and dis-

turbances in fac-
tories.

Sharp decreasse in pro-
duction due to abn 1

Profit of 1977

A

weather. Machaniza-
tion; improved irriga-
tion and improvement of
breeding.

imports became
possible.

Lowaring of wages
and the rate of
population in-

creass.

(con'd)

TABLE I-5.

China:

Economic Facts, 1949-77.
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4, Changing production structures. However, in spite of
various disturbances in the social experimentation, the production
structure of Chinese economy was gradually industrialized and the
output of the mining industry also has been increasing.

TABLE 1-6. Comparison of the production structure
of the Chinese economy

(price of 1957, 108 gens, the structure

rate is in parenthesis)

1952 1957 | 1962 1965 1970 1974
i
3215 4472 | 3530 4910 5996 6709
Agriculture | (457) | (427) g (326) | (326) | (294) | (252)
Industry r B
tincludes trans-| 1931 3416 | 4567 6460 | 9699 | 13884
portation) (274) | (326) .* (422) | (429) | (476) | (521)
! |
{ v ‘
c L 148 400 448 800 ' 980 ! 1396
- Comstructlon}  (5)) | (38! (41) (53) | (48) (52)
}
Services 1747 2180 | 2284 289.4 3715 4635
1
erv (248) | (208) | (211) | (192) | (182) | (174)
¢ N 7041 | 10468 | 10829 | 15064 | 20390 | 26624
(1000) | (1000) | (1000) | (1000) | (1000) | (1000)

Materials: Hsiao Maeda: 'Economic
Accomplishments'
Chinese Review, 1978 p 266
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Amounts of steel, electric power, industrial machines, GNP, foreign trade

I-3. GChanges of the Industrial Production in China ¢

10 steel
. ¢m— .. —oGNP unit $10

———e—— amount of foreign trade gnit: $109 \
— « -A- — steel production unit 10~ tons 11 /{ E
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FIGURE I-4, Progress of mechanical industry in China.
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Materials: '"The new S5-year plan and industrial Economy in
China” edited by the Japan International Trade Promotion
Society, published by Nikkan Kogyo Newspaper, 1977.
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5. Reglonal unbalances: The Chinese economy developed in a
regionally unbalanced way due to (1) industrial development patterns
before gaining freedom, (2) materials, (3) natural factors, such as
weather and (4) avallability of transportation. Industrial produc-
tion in Tohoku, Kahoku and Kato occupy 75% (1974) of the total
national production. '

TABLE I-7. Changes of net industrial productions

: different regions.
; (unit, 106 gens, price in 1952, numbers
{ in parenthesis are percentage)
)
g area 1952 1957 1965 1970 o374 oo
! total 34330 78390 153194 257427 344865
i (1000) (1000) (100.0) (1000) (1009)
7740 18081 34233 52585 66463
| Tohoku (225) % (231) (223) (204) (193)
7297 | 17752 38334 71652 | 91398
Kahoku (213) (226) (250) ;  (278) (265)
10837 21,297 43380 | 71522 | 99996
Kato (316) (27.2) (283) |  (278) | (290) 1
2200 5,840 10913 | 20219 |
Ka-chu (64) (74) (11) | (79) ') 50011
! (145)
‘ 2502 5834 11459 18720
Ka nan (7.3) (74) (7.5) (73)
2362 6576 10980 14184 | 20494
1 Sei nan (69) (84) (72) (55) | (59)
‘ i
893 2409 3895 8289 . 16503
| Sel hoku (26) (31) (25) (32) | (48)
: 11 Material: "Geographic Illustration of Chinese Economy"
‘ 1 edited by Toyama and Sudo, 1978

' ’ 6. High population pressure. The population in China was
increasing at the average annual rate of ~2% in the past. The esti-
. mated Chinese population in 1975 is 943,000,000 and the population
increase is 18,860,000. This population increase has been a heavy
load on the Chinese economy. Also, since most of the agriculture
areas lie along the eastern seaboard, the huge agricultural popula-
tion tended to concentrate in the eastern seaboard regions.

T7 12
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TABLE I-8, Composition of the population o
1960 965 T 1970
‘1fitjs I ratiol v ratio
' 2°f 'of i of
| “omp- ) ' comp- zomp-,
h mj.l-’.OS?’-i:-J 1 mil?osit_ 1 mil-ositﬂ
o lion {ion .| 6055 1ion | ion 16580 {lion i fon | 7065
total population - ~ 118241000 - 120287 1000|1112
a agriculture pop. -)1241] 680| -11316] 649|1060
24\ econ. act. pop, NA - ! - 787] 431| -| 860 424|1093
B agric. "  pop. - -1 536! 294 - §571 275!1039
1 B/A ] i | 681 | 648
. | total population 636| 1000 1046, 698 1000|1097 757 1000] 1085
g;asriculture POP. 4380 755! 913 | 500 716|1042) 517| 6831034
= A econ. act, pOQ.sol 473 -1 330| 473|1096| 356! 47.0|1079
[©|B agric. " pop. 223| 351 235| 33711054 | 240( 317)1021
. B/A 741 712 | 674
‘? total population 433110001134 | 482 100.01'111.3 543[1000] 1127
|g |38Ficulture popd 321 741 —-| 346} 7181078 377| 6941090
TS A econ. act. pop. 186] 430!  -! 199! 413 1070! 218[ 401| 1095
B agric. " pop. 138, 319 | | 143] 207]1038] 151 278| 1056
b B/A 741 o717 69.3
| 1975 1976 1977
| " N 7570 n " 7675 | " TUT6
| |total pOpulationzzss 1000 111223061000 |1022 2349 1000 101.9
ly periculture pop. |1.388 615/10565|1403| 608{1011 (1413 602( 1007
'@ 1A econ. act. pop. 941 41711094 958 4151018 973 4141016
= B agric. " pop.577| 256[1036| §81| 252|1007| 583 2481003
| - B/A i 613 ' 606 599
*]total populatioﬁ 8231100011087 837,;1000(1017| 850)| 10001016
g(agriculture pop: 526| 639|1017 528( 631[1004] 529 6221002
T A econ, act. pop. 383| 465|1076| 389| 465(1016] 397 467|1021
©'s agric. " pop. 246| 2991025 247 2951004 247| 2911000
| B/ A i 64.2 635 62.2
|total populatioh 613(1000{1129] 629{1000 1026 645| 1000] 1025
g‘agriculture pop., 408 | 666 (1082| 415 6601017 421 6531014
[ A econ. act. POP: 240| 392 ,1101| 245| 390 |1021| 250( 388|1020
I~ 8 agric, " POP. 160| 261(1060| 162 258(1013| 164| 254]1012
VoL - B/A 666 66.0 653
Material: Japan Economy Center, "Study of Sino-Japanese

Economical Relations'

', 1978,




TABLE I-9.

f or eign trade

Change of Chinese trades

total amount of ~trade with Commu~ ——p—-—trade with the

nist countries Soviet Union

T ex+ 4p |bal]

vfimpor t

to talpor tpor tancetotal | (fob)

b
export bal

(eif) |ance t0taL(Pas i

importbal |
(eif) }ance

Db
60

73

19507k, 1210, 620, sso,

65 | :

o! 350(29)| 210(34)

- 3033:13% 1660‘ 285,2250(74) | 950(69)
. 3990.1960: 20304_. 70;252)(55) 1,335(68)

3860:2005.1845 | 190/1265(30)| 650(32)

4290, 2050.2240 NM) 860(20)' 480(23)

14385 7025;7360 L335L2360(16)|1370(221 990(13)1

lance
140(24)

1300(78){ &350 1700(55)‘
1285(63)]  50{1565(42)
515(28)| 135 usm)(

380Q017)] 100{ 45( 1)
) )

NA

NA }
845(47)

225(11)
20( 1)
150( 2)

NA | NA|
1055 (64| 10;

ssous), 815(40) 35 *

190(10);
250 )4 s!

129 2), 21

NOTE:

Nos. in parenthesis show Z to the
amount of the total foreign trade.

—trade with capit———o—-

alist countries

trade with Japan

total

(fob) (erf)

rt! bal
exportlimport ance total

export impor tha 1

(fob) l (CI”Jance

860(71); 410(66)
785(26) 425(31)
1370(34)| 625(32)
2715(70); 1385(68) 11330(72)
3.430(&))11570(77) 1860 (83)
12'025(82‘! 5655(80) ii.'i70(87)

745(37)

450 (76)
360 (22)

AAO

120

55
2290
O715

20( )|
109( 41 81(6) 29(2) 82
AL 2(D] 30 18

| 47012); 225(11), 245(1.,)./520

; szsusn, 254(13), 569(25)i315

13790(26)11531122), 2359(31) {728

59 5)| 39( 5) 19
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TABLE I-10.
The export and import structure
of China according to merchandise

(official announcement)

| _mport %xﬁé’f& =]
producmm Lupl'o .3 8
| ______material er goodsgHuct mIﬂ RN
» ' 1950 812 128 9.3 33.2 515
! 51 83.1 169 | 140 | 314 546
} 52 90.6 9.4 129 | 228 | so3
| 53 93.0 70 | 184 | 259 ss7
) 54 928 72 | 240 | 277 483
‘ 55 945 55 | 2ss 26.4 46.1
L 56 924 76 1 261 | 313 426
] 57 927 73 284 315 491 'y
: l 58 937 { 63 275 3720 355 ’
: agri- 4 tagr i~
} cultural eyltural
processed products
products
. TABLE I~1l1l. TABLE I~12.
Chinese trade percentage of pejendence on trade in major
world trade. countries .
i ‘ export |import | total export dependence] import dependence
[ 1958 18 14 17 ChinalJapan|India|ChinajJapan|india
: 63 1.0 0.7 0.9 1952° Lo Na |y 121 NA
! 68 03 0.3 08 55 1.3 25 1.6 31
) 69 0.7 0.6 07 0 15 ] 34 13| s 3s) 23
ﬂ | 70 0.7 0.7 0.7 (1) 1.2 44 1.5 11 43 26
. 7 07 06 0.7 70 os! ss! 21{ 10| s7] 23
_ . 12 0.7 0.7 0.7 3 1.0 6.6 31 0.9 5.4 26
| 13 0.9 0.9 0.9 72 1.2 62 38 11 5.1 24
74 0s 0.9 0.8 73 L7 6.5 5.4 18 6.3 34
J . 1% o8 08 0.8 4 22 ) 107 6.7 24 { 120 53
16 0.7 0.6 0.6 78 22| 107 67 23 111 2
b 16 21| 121 NaA 18] 117 Na




¢taw materials:
fuel & cooking oil

chem. fertilizer 70 3 65 4] 155 8

' fo
raw materials
fuel & cooking ol

textile & fibres 620 28 493 28

T. Weak dependence on foreign trade. The percentage of Chinese
foreign trade to total world trade 1s less than 1%. The dependence
on foreign trade (1975) is also low, export being 2.2% and import,
2.3%. This 1is probably the weak margin of China for export and her
policy of self-support. The trade structure of China has the follow-
ing characteristic Tleatures:

(1) the trade partners in 1955 were Communist countries (74%),
but the welght was significantly shifted to capitalist nations in

1975 (84%);
(2) imports are mainly production materials; exports are mainly
agricultural products and processed products and light-weight indus-

tries;
(3) trade with advanced nations showed a deficit and trade with

the third world showed profits,

TABLE I-13. Changes of exported and imported merchandise
in China.

comg. :
%gé g.tzn 1 million US dollars

19359 . "
amt? . m'anitg.srgompf am‘t?%:ﬁ:!‘ a:n::.9 'Zlgmp-’am::.g 70:;19 -:-al:l: .7°‘°mP~"a:nt9 7'5%5;,
of § of SLrat.-of Sirat, -of $irat. {of $lrat. -of glrat. rof s'rat.
total import| 2,060 100 | 1,470y 1002035 100} 2.240| 100 | s.130] 100 | 7.380 xoot 7.360 | 100
food} 20! 1) s8oj 39} si0| 25| 355; 161,000 19! 1470{ 20, 930 13
krains! 475 321 400 20 230 13| 840 16 ‘ 1.180 16 ‘ 680 9
“45( 22| 3751 26| M0( 17; 370 17)1070| 21 {12435| 19]1035] 1¢
oil 1200 6| NA| Na|l o 0 0 ()} of o 0 0 0 0
chemicals' 1ss| 8| 11s 8| 250| 12| 330 15| e8s{ 9| s9s 8| &15( 11
| 230 10| 220f 4| 220 3| 405 s
indus. prods.i 1195| S8 | 3%0| 27| mo| 45| 137s] 522545 so0l3s2s| s2|4s60 62
mach & Eqpt.| 980| 48| 180 12) 4s5| 22| 395| 13| se0| 17)160s| 22{376s| s1
|..ochers| 2sof 12| 1o 1| 2| 1l w0 o s 1| s| a| | o
total export 2230 100 | 1750|100 |2.210 | 100 | 2,08 100 |4.960] 100 |6.5% | 100 7,025 | 100 |
od 4 88| 37| 420f 24 615{ 28| e64s! 31 ]1530] 312050 312100 30

498 22| 320 18 22| 30| 21| 880 18 1420 22(190] 27

| chemical| 9| 4 68 4 ¢! 108 s| 285 5| 400 6| 00|
indus. prod, 810 36 885 51 40 | 2,565 37
! 1¢) 0] 17) gss| 17| 40| 14 985 | 14
others. of o 60 3| 108 s| 18 1| 38 1| e 1] 160 2

Material: The above; Japan Economy Center "Study of Sino-Japanese Economic
Relat{ons". 1978,
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(2) Present status of Chinese economy.

Judging from various economlc indices, the present status of the
Chinese economy seems to be still at the level of developing nations i
in the world. Therefore, we can understand well why China set
1 "four modernizations" as the target of the 1l0-year plan and the /
long-term objJjective of her economic policy is to catch up to the E
; . economic level of the advanced natilons.

3
3 1. GNP per person is comparable to those of Thalland and the

3 Phillipines. Economlc statistics in China remain in only estimations.
However, according to estimates by the U. S. Senate and Congressional
] Economic Committee, the scale of Chinese economy is 3730x10° dollars

{ (GNP valued in 1977 price), but GNP per person is $379, which 1is
comparable to the levels of Thailand and the Phillipines. This is
still the level of a developing nation.

Figure I-5. GNP per person in Asian nations, 1976.
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g Material: World Bank, "World Bank Atlas, 1977".




The level of individual products
If Japan 1is

2. Low economic level:
(consumer goods) 1s extremely low compared to Japan.
taken to be 100, the consumption levels of representative products
are given below (1975). They are only slightly above India.

Food consumption 82.18% ;
blister 3teel 7.21
fibers 21.38
sugar 20.23 !
paper for newspaper 6.12
primary energy 19.13
electric power generation 3.00

Annual consumption Figure I-7. Annrual consumption

Figure I-6.
of major products per person and

of major products per person

and GNP per person, 1975. GNP per person, 1975.
-2
- 4500 ) - <]
steel o 2 X = | Susar : S Lawmal
&9 550~ 'g § ) 54 & @ 7 Lo
€ nao - 2600
-t 4 [}
wf 3 oo B0 & Sat . [
so:. g s &) Y China - L 2400
' L= m - oo ¥ P alsq.m° s r 200
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10 o a ' R b ¥ 104 India 2100
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GNP per person: dollar:u

blister steel (o) primary energy
(A})electric power generation (M)

3.

namely:

GNP per person: dollars

paper for newspaper (e)
_fibre (A) sugar (®) food (o)

Industrial structures of low level;
structure in China has features common to all developing nations,
1) a high weight of the agricultural living; 2) a low

The industrial

ratio of the third industry. Also, the rate of population increase
is high and urbanization has not progressed in the social structure.
However, industriallzation has rapidly progressed and the weight of

-~ e el -

"

the secondary industry is high, suggesting the future growth.
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TABLE I-14,

International comparison of the annual
consumption of major products per person (1974)

Material:

world
China India Thailand Brazil Japan average]
~ i ey~ # Nu Y~ he Y- ne Y- Ne Y~ hey—
&:‘2_ 31;3,7“) 2330Kp 1971Kg 2360 Kg 2515 Kg 2,835Kg 2568 K
blister steel 42Kg 14Ke 20% 105Kg 583Ky n.s.
Ifibre (1974) 31Ky 2.1 K¢ 34 Ky 4.8 Kg 145K 6.6 K¢
sugar 5.1 5.2 K 2. 25. 5
rubber (nat— K¢ 6.2 Ko 127 K¢ 453 Ky 252Kg 196 K¢
ural‘ & synthesized 0.3 K¢ 0.3 Ky n.a.Kg 2.3 K¢ 79K¢ 20 Ke
mer_ for newezpaper: 12K 0.3Xg 1.3 Kg 28Ky 19.6Kg n.a.
primary energy (stan-
dard coal Convetsion)' 693Kp 221Ky 284 Kg 670Kg 3622 Kg 2,028 K¢
:lec. power generation 129kwh 143kwh n.a. 729kwh 4288kwh 1632 kwh

FIGURE I-8.

4 calories

The percentage of agricultural and fishing
industries in GDP and GNP per person

Japan Export Bank 'Chinese Performance ot Economic Development
and Future Industrial Policities'", 1978
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Figure I-9., The percentage of manufacturing, communica-
tions, construction and transportation in GDP and GNP per

person
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Figure I-10. The percentage of business and services
in GDP and GNP per person
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Figure I-11. The relation between the rate of population
increase and GNP per person

o
2]

o

Q

g Kenya

g |'~Thailand

2(%) <Columbia Malaysia

S 3}, “°PhillipinesIran

Y ['zaire Tunisia South Africa

2 _{« EzvDL .

& i Sri Lanka China

& Kr'l 2 Jamaica Australia

- orea . Canada

° ar . Spain * Japan

o . P 2p «France « USA.

© Italy * Switzerland
5 *England West Germany

{1 L] vt J(:UO 10w SN G000 7000 . .
GNP per person: dollars

Figure I-12. The relation between the rate of population
urbanization and GNP per person
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The numbers for China are estimated. Comparison of
crogs-sections in 1975,

Materials: Yasuhiko Torii, "Theory of Economical
Development", 1978.
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4, A low living standard of the nation: The wage level is

such that even the staff of the highest government agents recelve
only 560 gens (70,560 yen, 1 gen = 126 yen) per month. In the case
of factory workers, the upper class workers get 117 gens (14,742
yen). The average wage of factory workers is estimated at about
60-70 gens per month (7,500 to 8,800 yen).

TABLE I-15. Table of the standard wages for factory workers

7 ~ z 1 & (mfr: &)
L %% 2 8 B -LLI‘& 2 &R 3tk P4k 358 36k P74k 38 &8

RN —ROMAEMNKGET A 340 398 46.6 545 636 745 870 | 1020
AR LUMRK2THINSETA 39.0 45.6 5§34 624 729 . 854 998 ! 1170
il 2~ s BT A 387 | 442 518 | 605 707! 815 | 9711130
ARILEL-¥L+5272-0F 330 386 452 5281 617 ;. 723 845 99.0
ZHAABELIWL A 320 | 400 ! 480 | 540 | 600 : 3 (S@AHKM)

5
x
®
"
i
k-]
”
%
H
>.
w
g
i I

| 456 | 534 | 624 | 729 854 | 9981170

X W % K & I A 317 13712 | 4343 (5072 | 5928 ; 6942 | 8115 | 951
(e XA 2 BB A MMILA | 350 4095 4795 | 560 | 6545 | 7665 | 896 | 1050
%i @ @ % & $ I A | 240 279 310 ] 355 406 463 | 548 635

Key: 1) name of factory; 2) wage (unit: gen); 3) class; 4) machine
repairman in the National Peking Frontline Textile Factory; 5) steel
workers at the National Anzan Steel Factory; 6) workers at Shinkyo
Urmuti Coal Mine; 7) Diesel tractor operators in Kokuryuke state;

8) Rokuyo-Go=-Kin Metal Factory workers in Koshu city; 9) workers in
Koshu Steel Factory; 10) workers in Peking Drug Factory; 11) mechan-
iecs in Peking road construction; 12) workers at Shinkyo National
Farm; 13) a S5-class system is used.
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TABLE I-16. The standard wages in each section of
different flelds

EETITIY) K nawit J% REREM: BERSMN
€@ T & B & 77 308 H¥AS560 & 30&B3A18%
i@ (L M), BMA 2R E P R0 LRFA 210 & 19@5A22 %
VM MMk AR Yes26ik RIB10GBNALIOE, 5B208537 ¢
7 A A 20m P A500 X 290@A1 8%
P xe RWRM. MSH, W& O 123 PP EHA300 T, 1 2R5 4%
93 & ¥ 5 @Y B VBmAOO0X MESSK
e e m m P B PRBATOR%. RE25%
B R AR A ATS®SH "1F1BAA200K. SEIS@AA0R

» ] A R D sk VhmorA62% L@040%
T a @ A A7 24 PI@nA300 % 24@220%

+ - A AR % YommA4sT. REA25%
S/ M BE. CREIRASPE 108 SIhRsATO0R LOBK22R
- @ A A 274k PO BsAL1015K. 2 TMAN32S T

Xey: 15) occupational category; 16) wage class; 17) maximum and
minimum wages; 18) government organization staff; 19) 30 classes;

20) 1lst class, 560 gens per month, 30th class, 18 gens per month;

21) engineer (factory, farm),technician; 22) 5 classes, 13 grades;

23) lst grade in the lst class, 210 gens per months; 19th class, 22
gens per month; 24) medical and hygiene technician; 25) 6 classes,

26 grades; 26) 3rd class, l0th grade, 119 gens per month; 5 class

20th grade, 37 gens per month; 27) legal staff; 28) 29 classes;

29) 1lst class, 500 gens per month, 29th class, 18 gens per month;

30) professor, lecturer and assistant at universities and colleges;
31) 12 classes; 32) 1lst class, 300 gens per month, 12th class, 54 gens
per month; 33) high school teacher; 34) class; 35) maximum 90 gens

per month, minimum 35 gens per month; 36) elementary school teacher;
37) class; 38) maximum 70 gens per month, minimum 25 gens per month;
39) translator, interpreter; 40) 5 classes 15 grades; 41) 1lst class,
1st grade, 200 gens per month; 5th class, 15 grades, 40 gens per
month; 42) policeman; 43) 8 classes; 44) 5th class, 200 gens per
month, 5th class, 15 grades, 40 gens; U45) banking staff; 46) 24 classes;
47) 1st class, 380 gens per month, 24th class, 20 gens per month;

48) commercial servicemen; 49) class; 50) maximum 45 gens per month,
minimum 25 gens per month; 51) englne operator, telephone serv iceman;
52) 10 classes; 53) maximum 45 gens per month, minimum 25 gens per
month; 54) meteorology staff; 55) 27 classes; 56) lst class 101.5 gens
per month, 27th class, 32.5 gens per month

TABLE I-17. Income of farmers.

F¥Fa  m  Papurzemma [®1 A%0EFHRA
" @m & [Cwmwrlahsi 633427
wil B 454 & (A 37.83 &) 90.8 £
om % 306 & (A 252 x) 61.2 %
t A | MEAUBE | 79.8 &
&9 HHMARKEAT G &> x®EIE ) 1979
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Key: ©58) state; 59) annual income per family; 60) annual income
per person; 61) Kanshuku; 62) gens; 63) gen; 64) kaso; 65) gens;
66) monthly; 67) Shisen; 68) Kahoku; 69) material: Shoki Fujii

"Chinese Society and the Life of the General Public", 1979.

Concerning the content of consumer's items, the percentages of
"food" and "clothing" are relatively high. Among durable goods of
consumers, "bicycles", "sewing machines'" and "wristwatches" are still
holding the positions of "three treasures". The housing problem is
especially serious. In one residential area for factory workers in
Shanghai, three families live in a 4LDK house and use common kitchens
and bathrooms.

TABLE I-18. Income of laborers, office workers and farmers

/ 2 surE -MAOTHAL S AR R A

= 5 Jevrng PRFMRE C1952% L ASADER P1952%
(%) (%) =100 (%) =100

1949 262 22 59 42 78
50 322 27 72 - -
51 379 32 85 - -
52 446 37 100 60 100
53 496 a1 111 63 107
54 519 43 116 65 111
5§ 534 45 120 71 121
56 610 51 137 73 125
57 637 53 143 76 128
58 656 55 147 85 143
1971 650 54 146 - -
72 718 60 160 - -

%gz: 1) year; 2) average wages of laborers, office workers; 3)
armer's income; 4) annual average income (gen); 5) monthly average
income (gen); 6) year of 1952=100; 7) annual income per person (gen);
8) year of 1952=100.




TABLE I-19. Monthly cost of living (1974)

0 a@oEER  [HFOLER | ® e x
g - [dT=1508 ) %ﬂ B L pm R K
o) 7 SN ()] G (%) (%)
® A 154 23100 | 187828 100 100
7 = % 7698 11543 43819 50 23
® ” 084 126 15322 0.5 8¢
x M = 295 442 4961 2 3
* x £ 2135 ©3203 15430 14 8
t"«t o 1116 1674 62671 7 33
A W 8 11325 16988 142203 73 75
’E = 4075 6112 45622 27 25
n /=@ 735 75.7

Key: 10) cost of living in China; 11) gen; 12) conversion (yen)
TTlgen=150 yen); 13) cost of living in Japan; 14) China; 15) Japan;
16) ratio %; 17) ratio %; 18) income; 19) food; 20) housing; 21)
electricity and heating; 22) clothing; 23) others; 24) net expense;
25) saving; 26) consumer index

TABLE I-20. Popularization of durable consumer items

fEmeras PRus . & & B (08 #
1&%5x) BUry | 1auny [Fa 78 =%
(58) | oA |8~ (FH) | DAEN) | O t % 12 (1977%) ¢t)
s v v 389 231 2838 32 7 14 85 | 140~180
8 & N 546 171 4982 19 ‘4 25 68 150
s+ EE% | 1800 52 8079 12 3| 33 - (P2
Borar-n- | 2474 37| 14131 6.5 | 11 -1 -
y v v 20 4474 S1| 1811 402 0.25 95 300 :
L2 11 780 115 4085 22 5 20 - 100 "

7S B@Bc s~ [ APSEREOHAR J
Key: 2) annual production (10,000 pieces); 3) persons per pilece
(person); 4) accumulated amount; 5) persons per plece (person); 6)
families per piece; 7) popularization %; 8) China; 9) Japan (1977);
10) price (gen); 11) sewing machine; 12) bicycle; 13) radio recelver;
14) loudspeaker; 15) television; 16) wristwatch; 17) material: Japan
Economy Center "Study of Sino-Japanese Relations".




(3) Productivity of basic industries

The economic planning in China emphasized heavy industries in
the past. However, the productivity of the basic industry is still
at a low level. One of the typical examples is steel production.

1. The steel production in China was 3,160,000 tons in 1978,
and the announced target of the 10-year plan was 6,000,000 tons (1985).
However, this target was lowered to 4,500,000 tons.

2. This is because, in spite of rich natural resources for steel,
China 1s inferior in refinery technology, steel making and rolling
technology. She also lacks in coherent production technology.
Therefore, the yield rate 1is generally low and the ratio of steel
import is high.

3. TheProduction of blister steel in China (1976) is 25% of
that in Japan and the level of consumption per person is 60% which
1s extremely low. Consequently, even though they switched the tar-
get of the 1l0-year plan from heavy industry to farming and light
industries, their policy of emphasizing "steel" as the major point
will not change. Also, the production levels of industrial raw mater-
ials non-iron metals such as aluminum and copper are about 10~20% of
those in Japan. Similar situations exist concerning petrochemical
products.

Table I-26. Blister steel
production in China (1976)

Key: A) Production (10,000 tons);
1, USSR; 2. USA; 3. Japan; 4. West
Germany; 5. China

1 £ER (V)

14480
11,612
10739
4241
2700

=3 S 3 S
4 0 m~N -
B¥ % 3 N
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Table I-27. Internatlional COmparison of lron and steel
consumption per person (1976)

LASOEMMRE &) | B&=100
3 & ® 32 5 6
v | % 534 '100
s e | 151 f 28
f 4 v ¥ 13 X 2
7?7 7 4 ¥ 604 : 113
® 7 3 v o 98 : 18

Key: 1) blister steel consumption per person (K%); 2) Japan = 100;
China; 4) Japan; 5) Korea; 6) India; 7) USA; 8) Brazil

Table I-28. Changes of steel production in China

Ba i Bt B M B ) | SRR () | MH ) ETIE (%) |PHEAE )
1955 3872 285.3 ; 74 I 250.5 88 35
60 2750 1845 ; 67 1,130 61 7
65 1,380 1300~1,400 ' 98 940 : 70 8
70 2,200 1,780 E 81 L 1,340 75 16
74 3.140 2,500 ; 80 | 1780 71 17

g RE:TBMEE] S50F 74y aETAMBERSEAR

Key: 2) pig iron; 3) 10,000 tons; 4) blister steel; 5) yleld rate;
6) steel; 7) yleld rate; 8) ratio of steel import; 9) Material:
"Steel Year Book", 1975. U. S. Senate and Congress Economic Committee.

Table I-29. Aluminum production in major countries

11 ‘e
SER(H+ V) B%x=100
3 & | 20 22
/y B x 92 100
s n = 1.7 2
/6 41 v ¥ 21 23
”n T 40 2 385 ‘ 418
/4§ & ] 69 75

Key: 11) production (10,000 tons); 12) Japan = 150; 13) Chilna;
15; Japan; 15) Korea; 16) India; 17) USA; 18) West Germany




Table I-30.

International comparison of major products

2 gm.cnz 2/ eginr T LY Yoo pagiz-sa
(FM*r ) (FM+¥) (FM+ ) (FM¢+ )
1966 1975 1966 1975 1966 1975 1966 1975
e @ 365 | 658 563 966 393 998 17,000 | ® 30.000
25| B x 1,012 1320] ®4676| ®728; @177 D260 | ©17032 | D 45,166
244 v ¥ 25 20 | i 29 s2! 830! 8846
| : i
2 72990 | @] @wo| O2:367| D812 D2129| D312 | D64786 | 55794
2 7 #| Q68| D5%3| @750 D84 | DI7%6| D6 | 70| 5096
23 v 2 ) 385 1058 1,368 ‘ 610 238 | 13200 1145
1%9 2 x5 179 40 140 | 749 39 | @17765| 15850
KRR 682 805 728 726 | 282 486 | ©WW1 | DA
s v @ @ius| 9182 38| 96301 DR D134 | D6sasd | D&
B 9w noee| 2200 e2363] 7993 1835 20770 | 316050 | 369,070
Y 3y 3 Iy 3¢ 3 !
OAR==FY @OA2~F o | QR2-F Y LAZ=F /(D74 /5 VIGRI—F
1,278 1626 5265, 6718 1317 1182
Bl 3r ‘3 ! ‘ :
W vI @745/ 5)7, v3 . Fi ‘ . :
1534} ¥ 1605 3,964 ! ; ; !
i ! H
Key: 20) machine pulp (1000 M tons); 21) chemical pulp (1000

M tons); 22) newspaper pulp (1000 M tons); 23) coke
ace (1000 M tons); 24) China; 25) Japan; 26) India; 27) USA; 28)

Canada; 29) France; 30) England; 31) West Germany; 32) USSR; 33) the
world; 34) Sweden; 35) Finland

for coke furn-




Table I-31. International comparison of major products
(major production parts)

7 3 v A 271 403|108 1016 3419 |D 7.532 196.0{ 1811
34 ¥ Y A 1798| 1515 621 1051] 3758 | 2671 1013} 534
|
1% AR A 70.2| 1681 |® 3523 4222 1096 922] 1516 ‘ 751 1230|1744
| |
,rr‘é A |® 7000|2100.0 | D 900.0 |G1,4200 | @ 3750 D ao.oi@ 35,000 ltDs:s.ooo ® 510 @ 690
A !
“4  m | sz100| 73500| 6390 | 8220 | 2730 | 3250 | 157.000/264000 | 4,070 | 4800
) 17 /"> /e / /9 /ﬁ Vg yy
@y~ (@Y Oz’ Q@F AP OF-2 @/ r0c| Dsnox|@t=-A | @Fr~A b
631.8 7244 53521 Iv7 3y7 - } - 397 397
1962 1705 25795/ 383,000 1957 2432
DF T DFIET
587.2 6403 Gsrw= |
20 20 , 1641 1

Lranz) B omwm) |? H(—&) |5 wrkses @ g@(—a)
(FMt v) (FM P ) (FM ) (FM+ o) (FM* 2

1966 | 1975 | 1966 | 1975 | 1966 | 1975 | 1966 | 1976 | 1966 | 1975

$  @| 1000| 1:000{ 10000 1500} 1000| 1000 1000 1000| 900 1000
8 % | 250({Q8215|Q@ 404.82@ 8189 1142 184.4%@0514 (+1793% | @ 4%.8%!,\) 7018
1 v ¥ 94| 163 94| 163 25 48| -1 287

%7 4 v » |(D1,330.3]@1312.8 | G1,999.8 (12,6202 | ® 410.0 | 581.6/786,113 (336526 |D 9299|® 3974
’h r F|® 3844] 4963 @ 3928!® 5292 (® 167.7|® 17159 6,000 | 4501 |D 347.1|D 4269

3/

Key: 2) copper (smelted) (1000 M tons); 3) copper (refined) (1000
M tons); U4) lead (1000 M tons); 5) magnesium (1000 M tons); 3) Zinec
(1000 M tons); 7) China; 8) Japan; 9) India; 10) USA; 1l1) Canada;

12) France; 13) England; 14) West Germany; 15) USSR; 16) the world:
17) Chile; 18) Australla; 19) Norway; 20) Zambia; 23) Mexico ’
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Table I=-32.

International comparison of major products
(major production parts)

b—a.
SHIID | ume) ey | e cmae
1966 1969 1966 1975 1966 1975 1966 1975
' o' | 14090 | 14500 213 61. 0.70 13.10 2.30 3260
én o 4936 5062 | @ 3752|@ 2876!@ 20014|® 49063 @ 260M{® 57057
74 v ¥ 9010 | 9511 a1 668 191 1970 254 1350
749 % 2,005.7 1,539 (@ 262|@ 1737 (D 52830 (D 145570 {®D 416.40( ® 1,21470
» > & 7.1 850 234 146 3203 66.50 1207 29.30
07 9 v A 2889 267.0 70.1 55.6 56.40 85.59 5289 123.97
{74 %y x* 206.8 1662|® 1344|@ 1389 |D 958 |® 18400 {® 7893|® 17710
Ny 14 v 280.7 2511 | ® 2021 630 |® 10551 @D 30909 |® 10787 ® 309.09
437 A 13231 | L4377/ ® 1806]® 3090 |{® 6983|@ 23033 26.53 134.26
{ e ” 2,005 1,860 1,330 3.840 1,140 3,620
{s)‘x ¥A v é)’-f;ur @)’5’ 47
Tegd [T 135.6 7n97 198.07
/£ BB RARITEEK ) 1976
Key: 1) silk thread (pure and mixed) (1000 M tons); 2) rayon and

acetate textile (1000 M tons); 3) noncellulose long fibre (1000 M
tons); 4) non-cellulose short fibre (1000 M tons); 5) China¥*; 6)

Japan¥;

West Germany; 13) USSR; 14) the world; 15)* only pure ones; 16) East
Germany; 17) Italy; 18) "United Nations Statistics Year Book", 1976.

7) India; 8) USA; 9) Canada; 10) France; 11) England¥*; 12)




(4) Industrial bases and infrastructures

Other bottlenecks in Chinese economy are concerned with the
industrial bases and infrastructures.

1. The electric power generation per person is only 3.14% of
that in Japan and cannot fulfill the demand for the people. This 1is
a big hindrance to realization of the real industrial growth rate of
10%.

2. The territory of China is 26 times larger than Japan. There-
fore, transportation of passengers and cargo is a great problem.
57% of the capacity of transportation is the railroad and the number
of vehicles consists of about 10,000 locomotives and passenger coaches
and about 200,000 cargo carriers. In Japan, we have 9,600 locomo-
tives, 23,450 passenger coaches (electric engines) and 15,000 cargo
carriers. However, the number of passengers in China is about
1,000,000,000 (about 1/7 of Japan) and cargos reach about 1,000,000,000
tons, 7 times that in Japan.

3. The number of avalilable tracks is only 91,000. Automobile
production per year is 150,000 which is 1,91% of that in Japan.

As seen from the above description, establishment of the indus-
trial base and infrastructure is a blg problem to be solved in
long=term planning.




TABLE I-33. International comparison of Automobile
production (1976).

/

; tREN (F#)
{
) 2 x ] L147
3 =8 * 784
¥ B8 ¥ 4 387
i‘. i ? % v A 384
: ¢ v | 202
? E] > V4 164
I 4 1 2 9 7 158
2 7 3 ¢ oa 92
/10 4 = | is
T e eRRHERL 0 e
Key: 1) No. of automobiles (10,000 vehicles); 2) USA: {
3) Japan; 4) West Germany; 5) France; 6) USSR: 7) Canada;
8) Italy; 9) Brazil; 10) China; 11) Reference: Made from

"World Statistic Yearbook".
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TABLE I-34. Status of available transportation vehicles

/ ) 2. 3
-3 e @ & w0 | (5.0
f' e 4 ? 1000
ait vl R L ) (1000K) L i & (1000 &)
agrv
1950 297 )
1952 33 0 33 0
330 a0 | 0T &2
1957 | 37 0 37 0 86 93 302 63
89"
1958 | 41" 100" 100"
1960| 60" 1359 ' 150"
1965 | 5.4 (i 54 0 14
35 T A B B+ D)
1970 | 6.4 07 57 0 175 269 1944 434
1971 67 09 5.8 0
[0 | 0 | o | s,
1972 71 11 59 01 197 329 2,657 590
1973 75 Le 6.0 01 209 368 3291 677
1974 79 L7 61 01 222 430 4,592 793
| 1975 | 83 20 6.2 01 237 495 6082 914
i ) 1976 es 556 7081
! , 1978 ] 1009 2009
' i " MR : 749 28R China : Economic Indicators®
: | ¥ 1) J.E.C.C.of US
X ¥ 2) 1978% 7 Ao B XBRELHANA<
E I Key: 1) locomotives for the main routel(1000 locomotives); 2)
! cargo coaches ! (1000 coaches); 3) commercial boats}!; 4) tracks!
1 (1000 tracks); 5) total; 6) Diesel; 7) vapour; 8) electric; 9) boats;
] 10) 1,000 payload (ton); 1l1) Source: USA government "China:
Economic Indicators"., 1) J. E. C. C. of US; 2) STudy by the Japan-
ese Steel delegate to China 1978
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TABLE I-35. International comparison of the electric power
generation; the power generation capacity and the annual
power generatlon per person (1975)

- e cter s

Z
‘BN R KWH) |CmR@asKW) [0 FMLAN0RRR
(KWH)

P V4
{ & | 1,210 @B 3400 ! 128 ( 3.14)
a x 4,450 11,040 4077 (10000)
] Cm = 200 510 555 ( 1361)
4 v ¥ 820 2,136 137 (  336)

. AELTRR(1978) L L5 L., $EH 1977 FARAR 1LIGOMKWHTH3, —

Key: 1) the amount of generated power (lO8 KWH); 2) capacity of
power generatlon (104 KW); 3) annual power generation per person
(KWH); 4) China; 5) Japan; 6) Korea; 7) India; 8) note; 9) Note:
according to the U. S. Senate and Congress (1978), the annual

' electric power generation in China in 1977 is 1300x10° KWH.
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FIGURE I-15. Changes of the situation in transportation
(the transported amount in 106 tons)
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400+ 137,
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i 4 1M U.S. “Chins Economic Indicators™

Key: 1) water route; 2) automobile roads; 3) railroads; 4)
, Source: U. S. "China Economic Indicators"

; A I-3. The medium and long=term prospect of Chinese economy.

(1) The growth rate of Chinese economy

The overall real growth rate of Chinese economy in the past
was the annual average rate of 5.8% and the real GNP growth rate
per person was 3.6% which are relatively high. Also, the annual
average growth rate of agriculture 1s 2,.3% and 10.7% in industry.
The industrial sector continued a relatively smooth development.

The 10-year economic plan of China aims at a growth rate of
[ 4% in agriculture and 10% in industry. These targets are equivalent
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of 8.4% in the GNP base.
are reasonably realistic targets.

Except for the agriculture sector, they

However, MRI judges that the Chinese 10-year economic plan will

become "a reduced plan type" (case II) because of the reduction of

the scale of the 1l0-year plan (balahced between agriculture and
industry, reduced investment in the basic construction, reduction
of import
payment capability,
based on the "reduced type" is estimated to be T7.4%.
base is 1.72Ux108 gens in 1985.

mated to be 1.207x10" gens and investment on basic construction

of foreign technologiles and plants because of limited
etc.). The real economic growth rate in China
The financilal

The economy construction is esti-

‘ 965x108, industrial investment 579x108 gens.
; TABLE I-36. The real GNP growth rate (10° dollars, %)
DL R | GNP mmy | 1952 | 1965 | 1970
1952 82
65 ! 163 5.4
70 219 56 6.1 e
75 299 5.8 6.3 6.4
Key: 1) standard year; 2) until; 3) price
TABLE I-37. The real GNP growth rate per person (annual rate %)
2 1ABRIGNP ,
5% | (rsEmr 1952 | 1965 | 1970
1952 ladta =
65 217 3.3 -
i 70 261 3.4 3.8 -
75 320 3.6 4 42
! Key: 1) standard year; 2) until; 3) GNP per person (1975 price)
? TABLE I-38. Changes of the real annual growth rates in
: agriculture and industry (%)
¥ I & = |21 =
. 1952~57 3.8 158
57~65 1.7 9.0
65~70 2.5 9.7
70~75 1.8 9.7
52~75 2.3 107
I @M :MRIv#—-t1, p.26
Key: 1) Agriculture; 2) Industryﬁ 3) Reference: MRI report 1, p. 26.
3




TABLE I-29. Projection of Chinese economy (Kakukaho, report)

unit: lO9 dollars, %

1975€ 1985% [ 85,75
(& 8 (F m) ’
iz 2 |
3 I j i
GNP (1976 ity ) 323 .0 71224 ! 8.4
B R &£ E 8§6.1 | 1337 4~5
L R % & 1762 | 4782 |  10~11
y - € A | §07 . 1103 : 6.2
4 ? 1
AB(1O00FA) 935 | L1140 : 1.8
1A%DGNP 345 | 6490 1 6.5
LAS O MR ()| 207 ; 3890 6.5 :
s ‘

KR:729nLTARBEREAS

Key: 1) reality; 2) projection; 3) GNP (1976 prices) - Agriculture
production - Industrial production -~ services; 4) Population (108
persons) - GNP per person - consumption per person (dollars); 5)

Reference: U. S. Senate and Congress Joint Economic Committee |
TABLE I-40. Comparison table summary of the Chinese Economy
" " =re# |2 xa@aas S snEenm
y~21 (tEa@ R (7811 (793
y§ r -
RREFHLR P 53 ¢ 6§ g
( 75~ 85%) (GNP=R~=) (GNP=-2) (ND?*—Z)QB
g ) »
BRIonm| -BALR(KEHER)II CHRERILUMERL | o @B 0 pEitE
Hetk o LBT3 5, L, (%8)) g <—2izit
THhIEERMTIRAV | o AREEOMIORIZE T,

o REBMo Bz
Wz, HrrLTY
HBARIZT <,

O HMENIZ® S Lh
b X5

oNFizN KR ANPL

cHK ARz LENZY
BTV,
oRARIZIZLALERAR
Zv, BRNEELNHR,
* A%, ERHFMEK

!
VY, !
i

o REXLEMMRiTEM

B L D&V, 3.6%,
cRHNEWMN*, + 4N
17T, BALLOFHB
L&V THB,

P ERMANS 8, REK
RENIZERS RV,

LTvw3,

‘ j2 XM MRIvA~+1, p58
' Key:

1) Mitsubishl General Research Institute case II (reduced

. type plan); 2) US Congress; 3) Professor Shigeru Ishikawa; 4) real

! economic growth rate (1975-1988); 5) GNP base; 6) GNP base; 7) NDP

2 base (note); 8) characteristic points of the summary; 9) o the invest~
L ' ment rate (saving rate) will increase but not so rapidly; o no savings
’ from the agricultural sector; even if there is some, it will stay

! inside; o slow progress of technological revolution; o foreign

‘ investment 1s mostly on loans. However, the rate of dependence is
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not so high. 10) o the investment rate does not change; o the rate
of increase of agricultural production is low; o cannot expect much
from technological revolution; o almost no foreign investment. Self
reliance is assumed; o a "pessimistic prospect”" is clalmed by China. ]
11) o Estimated from the Chinese government l0-year plan (initial
plan); o the rate of increase of agricultural products 1s lower
than one expected by the government, 3.6%; o only the net domestic
production was included and gains from abroadwere excluded. 12)
Reference: MRI report 1, p. 58.

TABLE I-41. Estimate of scale of the annual expenditure "
/ ¢ .
(@I, PN

1= S
A Fr-a1)03% [ (r=20271% | (r—AU) 3.9%
197 7 821.0 8210 8210
7 8 1,046.2 1.0462 1046.2
70 11435 1,123.6 11079
3 0 12498 1,206 8 11733
8 1.36G5.0 1,2961 1,2425
8 2 ; L4931 13919 13153
8 3 ! 16319 1,4850 13955
8 4 178357 16056 1,475.7
8 5 o 19496 17214 15627 |
1978~85 {30t 1168338 Lop®6 | 102178

Key: 1) unit: 108 gens; 2) scale of annual expenditure; 3) case;

Iy total

TABLE I-42. Estimates of investments on basic instructlons

in the 1l0-year plan period (unit: 108 gens)
Z 5 :
MoE % HE R AAEE Frraa
" y-x1 P r-a] I 1 ] ] { )
1 977 8] 10462 | 16462] 7323 7323| 5839 | 5859] 3515 | 3515
7 9| 11435 | 11236] 7998 | 7865| 6398, 6292| 3839 | 3775
B 0| 12495 | 12068| 8749, B448| 6909 | 6758| 4199 | 4055 )
8 1| 13660 | 12961 9562 ! 9073] 7649 | 7258 4589 | 1358
8 2| 14931 | 13019 10452 | 9743 | 8362 | 7794 5017 | 4616 ;
8 3| 16319 13950 11423 10465 | Q128 | 8372| s483| 5023 -
8 4| 17837 | 16056 | 12486 | 1.1239] 99089 | 8ye1| sS993 | 5393
8 5| 19496 | 17244 13647 | 12071 ] 10618 | 9657 ] 6551 | 57ua
1978~85 | 116628 | 108596 | 81610 | 76227 | 65312 | 60081 | 35185 | 363588 i

6 %H: MRIva#H—-t+ 1., p.50

Key: 1) financial expense; 2) economic construction; 3) basic
construction; 4) industrial investment; 5) case; 6) Reference:
MRI report 1, p. 50
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(2) Problems in the adjustment period and the modernization

plan.

China decided to adjust her economy for three years during 1979-
81. This is the second time since her independence that China set
up a period of so-called economic adjustment. The first periocd was
1961~-65. In that period, she set up a high production target ignor-
ing the principles of economy, in her policy of the "great progress"
started in 1958. Therefore, the economic balance was lost and she
was forced to make adjustments.

In this time also, as it was the first time, the ambitfious 10~
year plan gqulckly created an unbalance between agriculture and industry
and also within industries. Therefore, the plan stumbled from the
beginning and she revised the plan and set a three-year adjustment

period.

By the way, according to the evaluation by the present govern~
ment, the "great progress" period and the Cultural Revolution period
(until the purge of the Gang of Four) are the economic slow-down
periods and also the periods when the economlic plan was wrong. In
contrast, it regards the first S5-year plan period (1953-1957, when
heavy industry and chemical industry had priority by USSR aids) and
the economic adjustment period (1961-65), the so-called Lin Piau
line economic policy) were the period of commercial growth following
the economic policy emphasizing principles of econcmy. It considers
that "growth (progress) is made in the process of adjustment".

What are economic problems in the current adjustment period?
This was explalned already in the previous report to a certailn extent.
However, 1f we summarize them according to individual sectors, we have

Table I-43.

In conclusion, food and steel production last year were both
the highest in history. Especially, the official announcement of
food production was 3,475,000 tons and an increase of 2,200,000 tons
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from the previous year. The initial estimate of llxlo8 tons in the

1985 production seems easily achievable. The same thing can be
sald of steel production. However, a problem is in their contents.
In the case of food, we have to consider whether soy beans are
included or not (if included, it will make a difference of »
10,000,000 tons).

Also, agricultural products except for food did not increase
noticeably compared to last year. Next, in the case?steel, the pro-
duction rate of steel did not increase and also, expansion of the
variety was not attempted. These are major problems.

According to the journal "Seventies'", the last year's steel
production was 21,000,000 tons. The rate of manufacturing from
blister steel was 70%. They do not only meet 85% in the first 5-
year plan period but also the world level of 80%. Import of steel
is increasing every year and 8,000,000 tons were imported from Japan.

Import of agricultural products is also serious. 1/5 of the
foreign exchange is believed to be spent for this.

As seen from these examples, even though the production became
the highest in history, we have to question causes of the low rate
of processing and scarcity in variety in reality.

The cause is "command economy" which looked like a fate of
Chinese economy. In other words, since the production target is
set high by the central government, they are keen to only achieve
the production quarter beyond the capabllity of enterprise, farmers
and themselves. They either lgnore quality of products, improvement
of varietlies or give false reports. This kind of "command economy"
creates the followlng negative effects in the economy:
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Key: 1) financial investment; 2) slow-down of agriculture produc-
tion; 3) many; 4) slow=down of light industry; 5) supply of raw
material such as cement and timber; 6) heavy lndustry, steel is
emphasized; 7) energy consumption such as electricity, coal and oil;
8))high production target; 9) slow~-down of housing construction;

10) few

Namely, because of emphasis on steel (heavy industry), finan-
cial investment 1s done more in this section rather than in agri-
culture and light industry and also energies such as electricity,

: coal and raw materials such as cement and timbers are concentrated in

the steel section. Therefore, the amount supplied to light industry
} and agriculture is relatively small. This delays agricultural devel-
opment which causes delay of raw material supply to light industry.
Thls vicious cycle 1is repeated.

i This kind of situation seems to have been repeated many times

' since independence. Even then, some economic growth was achieved.
This is due to the "sacrifice of the people"--since cement was sent
to heavy industry, housing construction was delayed., The aim of the
present adjustment period is to correct this economic unbalance and
prepare the foundation for modernization. Concretely, they emphasize
investment and increased production in agriculture, light industry, 1
energy industry (electricity, coal, oil). The targets of steel pro-~
duction and the scale of the basic construction will be reduced.
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Based on the understanding of the above-mentioned economic
problem in the second adjustment period, let us examine revised points




TR N

R

TABLE I-43. Economic problems in the adjustment period
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Key to Table I-43: 1) credit of 1978; 2) problems; 3) future
problems; 4) agriculture sectors; 5) food production 3,475,000 tons
(highest in history) - Amount of agricultural production 8.9% in-
crease from the previous year; 6) o o0il, fat, cotton and sugar did
not reach the expected level; o 1/5 of the foreign exchange was used
for importing food; o agricultural expenditure was ~10% (of the
federal expenditure). 7) o emphasis on food, forestry, livestock
farming, side jobs and fishing, food being the key; o export of
agricultural products; o saving of foreign exchanges; o promote
development of agricultural products in order to improve farmers'
living standards; o agricultural expenditure was increase to 18%.
: 8) light industry section; 9) 21.2% of financial income:- 20.1% of
E , export; 10) o the national need was not met because of delay in
] ; agricultural development and speed-up of growth of heavy industry;

o production of materials for light industry - cotton, subsidiary

food and timber - was stagnated; o the heavy industry section did

not fulfill the demand from the light industry; o the electric power
‘ was used mostly in the heavy industry and not enough for light
' industry; o investment in light industry was only 2.4% (of the
i investment 1n the basic construction) in the past 30 years. 11)
o increased investment in light industry; o explcocration and develop-
ment of new products; In the coming 2 years, production of quartz
5 watches, high frequency wave automatic dating watches and bicycles
with variable speeds will be increased by more than 30 species nation-
wide; 12) heavy industry section - energy - raw material; 13) Blister
31,780,000 tons; coal 618,000,000 tons; crude oil 44,000,000 tons;
cement 54,000,000 tons. 14) o the scale of basic construction is
too large; o supply of cement, timber, electricity and transporta-
tion cannot catch up; o qualities of new products are questionable;
o cement was monopolized by heavy industry and not supplied to hous-
! ing construction; o electric power shortage (imported from Hong Kong).
, 15) o reduction of the scale of basic construction; o increased pro-
i duction of raw material (cement, timber); o supply of electricity
¢ secured. 16) business management; 17) o reorganization of 350,000
businesses run by the government and groups; o thorough practice of
business management; o increase profit from business (government loans
to bank loans); 18) statistics section; 19) "without concrete numbers,
"%} who can accomplish modernization?" (stated by Vice President Tei-
; ’ Sho-Hel); 20) economic statistical data for 30 years since the inde-
l pendence will be published next year; 21) general policy; 22) o the
! main emphasis is on agriculture, light industry, energy (electricity,
] i . coal, oil), transportation, investment in varilous kinds of steel.and
increased production; o the target of steel production and the scale
of basic construction will be reduced,
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of the l0-year plan which is a concrete manifestation of the adjust-
ment.

The current adjustment period runs for three years starting
this year. Therefore, the 10-year plan may be shifted to the 1981-
90 period. In the second conference of the 5th general represent-
atives, short term economic problems in 1979 were discussed. Therefore,
the "1l0-year plan for national economic development" proposed by
Kakokuho in 1978 will be modified based on the basic principles of
the policy and short-term economic plans from this year to the next
will be regarded as important.

In our previous report, we outlined the content of revisions

of the 1l0-year plan. A significant change from the initial plan is
expected of the steel production target. The policy »f "emphasizing
steel" was re-examined. It seems that a part of construction of large-
scale steel factories (Yokuto and Hozan had already started although
completion of the work is expected to be delayed) will be postponed
and the money will be applied to agriculture, development of resources
and infra-sections. The background of the present revision of steel
can be clearly understood by the following examples:

"a rolling mill was built in Bukan combine in cooperation
with Japan and West Germany, but it has not operated because of
electric power shortage"

"even if a factory started operation, it stops production
often and waits for raw materials because of shortages of raw
materials"

"investment in steel was large but was not effeciive., This
is because the fuel and power conditions for steel factory condi-
tions were bad"

As shown by the above Chinese official announcements, the found-
ation of Chinese economy was not ready at the time she was moving to
carry out the l0-year plan. Especlally the basic defect of Chinese
economy which does not have "industrial correlation table" was
exposed. Therefore, in this adjustment period, she decided to put
the higher priority order in fuel industry such as coal, oll and
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electricity, infra-preparation such as transportation, communica-
tion construction material and raw material, also to increase
investment in light industry for export and agricultural investment.
However, we must be careful not to forget that steel was not removed
from the plan. The above situation 1s purely a matter of priority
and the amount of investment in steel and other heavy and chemical
industries will still occupy a large share.

(3) Main problems of the Chinese economy and its scenario
development,

When we consider the Chinese economic movement, the following
points should be noticed:

1. Statistical numbers necessary for analysls and projection
of the Chinese economic movement are truly estimated values. There-
fore, excessive dependence on these numbers 15 dangerous.

2. Lack of information on real situations of the Chinese
economy and society. Difficulty in understanding the Chinese econ-
omy and society because of explanations by Chinese policy makers by
ideological expressions and also discussions of the type of "explain-
ing today's matter by quoting the past".

3. Problems of conceptual framing 1n analyzing movements of
the Chinese economy and society.

Therefore, a more reasonable method 1s to understand essential
features and contents of the Chinese economy and soclety by standing
on a long=term basis and considering (1) the present status of China,
(2) political news, (3) targets and contents of economic plans, (4)
hindering conditions and (5) methods of practicing. The following
figures and tables were obtained from this kind of consideration.

Generally speaking, the development scenario of the Chinese
economy can be summarized in the following way:

1. The problem facing China is increasing of the economic level
by the "modernization plan". For this purpose, political stability
in the country is essential. Political leaders in China will try to
avoid excessive ideological struggles and to act based on politically
Justiflable reasons.

i e s it
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2. China will adopt policies based on cooperation with foreign
nations in order to realize the modernization project.

(1) Necessity of importing advanced technologies, capital and
plants from advanced natlons.

(2) Long=term commitments of cooperative relations by long=term
trade agreements and others in order to achieve expanded and balanced

trade.
(3) Gradual rationalization of the nature of the Chinese

economy.
(4) Reduced "tension against the USSR" because of the limited
capability of her defense budget.

3. Concerning the economic policles, more reasonable and prac-
tical approaches to problems common in developing nations will be
emphaslized.

(1) population pressure

(2) establishment of employment onportunitles

(3) improvement of labor productivity and creation of jobs

(4) self-supply of food by increased agricultural productivity

(5) 1investment in industrial development by taking effects of
industrial relations into account

(6) priority setting of investment and consumption

(7) gradual distribution of capital investment

(8) promotion of export=oriented industry and those which sub-
stitute for imported goods

(9) multiple-angle trade policy

For references, we show the long<term prospect of the Chinese
economy and society projected by the research organization and spec-
1alists of China problems. Their opinions have the following common
views: (1) political stability in China willslowly improve; (2) hin-
drance to development of the Chinese economy is the infra-structure
such as agriculture, productivities of basic industries, electricity
and transportation. Development of these fields will be an important
problem; (3) her foreign policy will be based on cooperative principles.




TABLE I-U44.

Major problems in the Chinese economy
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Key to Table I-44, 1) policy area; 2) domestic policy; 3) foreign
relations; &) social and economical problems; 5) assignments and
problems; 6) present status; 7) (1) policy after the death of Mao
Tse Tung establishment of leadership (2) adjustment of the left
and right groups (3) adjustment of communist party, people's liber-
ation army and technocraft political groups; 8) (1) continued con-
frontation between China and USSR (2) from the self-reliance
policy towards closer relatlions with Japan, Europe and USA (3)
cooperation with the third world (4) from revolutionary policies
to economical forelgn policles; 9) (1) economical backwardness

(2) stagnation of agricultural production (3) low productivity of
basic industries (4) bottlenecks such as electric power and

social infrastructures (5) imbalance between heavy industry and
light industry (6) immature peripheral industries; 10) (7) rela-
tion between the central and rural governments (é) establishment
of sclentific and technological education (9) employment problems
of young workers (10) correction of differences between urban and
agricultural areas (11) policy news; 12) (1) establishment of
political stability (2) system of leading the (illegible) group
(3) transition from ideological trends to political trends (4)
avoidance of political disturbances such as the Cultural Revolution
and the Gang of Four (5) systematization and democratic policy;
13) (1) avoidance of border disputes (2) maintenance of the present
status of Formosa problems (3) worsening of relations with USSR,
introduction of European military technologies (4) introduction
of advanced technologies from Japan, Europe and USA (5) expansion
of foreign trade; 1l4) (1) population control (2) productivity of
agriculture (3) expanded capaclty of basic industries (4) basic
constructions in priority (5) increased willingness in production
(6) introduction of plant technology from advanced nations; 15)
(7) modernization of electricity, railrocads and ports, elimination
of bottlenecks (8) job establishment (9) education of engineers;
16) four modernization policies and "National Economy Announcement
cf 10-year Project™ (1975-1985); 17) (1) policy decision, planning,
adjustment; administrative organization (2) leadership of the
natlional projects, economy, basic construction committees (3)
adjustment between the long term and short term plans and among
individual sections (4) adjustment of benefits in army, agricul-
tural areas and cities; 18) (1) a long term trade treaty for
stabilizing foreign trade relations (2) increased export in order
to increase foreign payments (3) cooperation with Japan, Europe
and USA; 19) policies for modernization of agriculture, industry
and defense; 20) obstructions; 21) (1) old age of leaders (2)
ideological struggles (3) generation gaps (4) policies, planning
and executive powers of technocrats (5) dissatisfaction of the
lower class generation of the Cultural Revolution and youth;

22) (1) capability of absorbing foreign technologies and capital
and its speed (2) payment capacity (3) struggle between different
lines of the open economy policy and reactions (4) dealing with
USSR; 23) (1) imbalance between agriculture and industry (2)
imbalance of capital in different sections of industry (3) trade
deficit due to import of advanced technology and plants (4)
inefficlency of economic operation and business management (5)
bottlenecks of electricity and railroads (6) labor employment and
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lack of technicians; 24) revision of the plan and adjustment news

3 (1979-81); 25) (1) adjustment of policy targets (2) agreement con-

i cerning priority, method and speed of achieving targets (3)

. expulsion of the extreme leftist reaction (4) reflection of the

public mood (5) adjustment of interests between the People's

Liveration Army and the Communist party bureaucrats; 26) (1) the

upper limit of carrying foreign loans (2) balance between the

"self reliance" and dependence on foreign nations (3) balance of

dependence on Japan, Europe and USA; 27) (1) emphasis on agricul-

ture (strengthening the lower organization of the people's corpora-

tion, recognition of privately owned farms and price increasing

of agricultural products) (2) reduction of the investment plan for

i basic construction and adjustment (3) promotion of light industry

- for export such as agricultural product processing and food industry;
28) assignments and problems; 29) (1) health of Ten Shiao Pin (2)

} adjustment of the left and right (3) interpretation of Mao's ldea

‘ of revolution (4) establishment of a political system (5) separa-

: tion of the Chinese Communist party from the general public (6)

: organization of the Cultural Revolution generation and the after-

; war generations (7) centralization of the power and regional dis-

g tribution of the power (8) political responsibility of the economic

' planning (1980, 1985); 30) (1) ideology and closer relations with

} Japan, Europe and USA (2) relation with USSR and southeastern Asia
problems (3) dealing with Taiwan (4) securing export markets (5)

leadership 1in the third world; 31) (1) needs for improving the

level of the living standard and increased welfare (2) production

efficiency and "three differences" (agriculture vs. industry, urban

and agricultural areas, white collar and blue collar) (3) modern-

ization and ideologies such as "three into one", "three combina-

tions" and "running capital" (4) effects of demonstration and

i social dissatisfaction (5) increased financial load (defense,

_ education, welfare, basic construction, etc.) (6) the upper limit

i of increase of the agricultural productivity and natural disasters

| (7) preparation for industry and foundations of living (removal

of bottlenecks) (8) elite education and discrimination (9) adjust-

ment of planned economy and market economy
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TABLE I-45, Prospect of China in the 1980 Era

7
* . a4 s :
: : 2 3 *
) , B R ¢ AREORBLABRELONBTRASSH, RER (L LR T ) ORBIBINERC > TRIMNGIEL LI SRS,
i o ZBRASTLETONTLZASS, BANL G BBIRNENETHAS, ;
: o XBREQRNARCH! BNEL NRSERaANL Y, :
: Y mamanaxa Y.amnn
_ ' e Ritox®
! ; FEHRT LY TS
} 7 @ T e (1949mIaI0TA-197382302~342700A). ARUTRTRRT ’
(1949EIFA~I1973T765FAIORBOGAT, BAXER—EZHRIICE> LT AR,
L
® LoL, XXRA00%A, YKRR2000K5ALAASPT, ARZALNADINTSENRLN
MYSAL D50, SREOEFEM>TWBEL XL 3,
E ¢ ” 17
r ] ° AHNIINTESONKRELTV58, ENBGAY - r2BE: « © 7 448, NEREONRA, CMN,
e AR PSHERAGREI Lo RmALIcA S,
o 4
. L X N ] 0N AABANHBZIARDOLINET
¢ &% & PNLAOM L YERNRELHTHE6, OOEANT / FLRRARS KL EZ A5, LB ER-
k ) 22 23Q&FENKNAY,
{ P REOMN — B, B~ L e CRRRiINZ 20, BHFYHE ARNIC~20%) 29 A
5 MEEREOEDIENNA S,
= 1AUEN —tAKMIMN.i s
1,7 8R\EZECRUNT
Z 4
" ] * - ARCEENZ 920~ 0F0OANECOTLORRERIRRENDI® v 1+ T, TCR LY
7 T'o gremauncn:omsnts,
, I & O ASHTEINGPMOCR LTl BALRERACIANEAK CI< o
! i O LaL, AROERRL»NUNL HTRTRESLNL TC T REEARTHIENA S oy
[

” %N MRIve=+1, p8S




PO

e —— By ¢ A ———

Key to Table I=-45, 1) check point; z) degree of political stabi-
lity; 3) characteristic point of the current political power is

of its line of practicality in priority. However, depending on

the successor of this practical group (especially Ten Shiao Pin),
return of the Cultural Revolutlon 1s not impossible = , there are
some conflicts within this practical group but the line of "modern-
ization" will in principle be continued - , if the Cultural Revo-
lution group becomes dominant, the "self reliance" line will be
emphasized; U4) mechanism of the system; 5) , vertically divided
administration - , lack of statistics - incomplete planning of

the planned economy; 6) economic side; 7) education; 2, labor force;
8) Jjudging from changes of the number of Jjunior high graduates
(1.49 millions in 1949 -+ 23,92 ~ 34,27 million in 1973) and those
of natural science universitles (6.3 thousands in 1949 + 76.5
thousands in 1973), the level of education has reached a certain
steady level; 10) , i1t 1s estimated that young labor forces are
abundant and fully employed; 11) resources; 10 (con'd) , however,
there are 4,000,000 unemployed people and 20,000,000 youths.
Success of modernization will be decided by wkether employment
opportunities for these people can be created in the future or not;
12) , all sorts of mineral resources are abundant; however, the
focal points of the speed of their exploration and development

will be transportation, infrastructure introduction of foreign
technologies, merging and the possibility of the PS method; 13)
accumulation of capital and investment; 14) (a) changes of domestic
and international situations affecting the possibility of importing
forelgn technologies (b) improving the living standard of the con-
sumers 1s a political promise made by the Chinese government. How-
ever, the tempo of material production has a limit. Therefore,
this improvement won't be realized soon (c¢) military side: Although
tensions against the USSR and Vietnam will remain, the defense
budget will not increase greatly from the present level (10n20%

of the annual expenditures) (d) production section--balance among
individual production sections. How far can the infrastructure

be prepared?; 15) technology; 16) o can the Chinese technology,
which is behind advanced nations by 20-30 years, catch up?; 17)
conclusicn; 18) (o) the line of modernization will in principle

be continued (,) if political stability is:high in the mid-term,
the policy of emphaslzing economic efficiency will continue;

(o) however, economlc growth, even 1f successful, will be at mcst
N7%6because of various restrictions; 19) reference: MEI report 1,
p. 65
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Figure I-16.

Scenario of development of the Chinese
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Key to Figure I-16. 2) prepositions; 3) population increase; U4)
agricultural depression because of stagnated productivity and
natural disasters; 5) pollitical party struggles and failure of the
S5-year plan; 6) tense foreign relations and self-reliance policy;
7) stagnation and imbalance of technical development; 8) labor
force; 9) political backwardness; 10) policy of closer relations
with Japan, Europe and the USA; 11) gap between development of
defense technology and industrial technology; 12) TARGET popula-
tion contro};&ﬂestablishment of a job market; 14) emphasis on agri-
cultural policies - o, mechanization - , fertilizer - , irrigation
projects, etc.; 15) o growing out of the economical backwardness -
o economic growth of high growth rate; 16) policy of international
cooperations; 17) introduction of technology from Japan, Europe and
the USA; 18) (main conditions); 19) (TR note: from left to right,
column-wise) - growth of labor concentrated industry; proper dis-
tribution of labor forces; improved living standards =

agricultural machine industry; chemical fertilizer industry;
increased willingness of production; preparation of agricultural
foundations -~ political stability; capital investment of high ratio;
productivity of basic industry; removal of bottlenecks; improved
efficiency of business management - reduced tension against the
USSR; closer relations with Japan, Europe and the USA; introduction
of foreign capital; restriction of defense expense; expansion of
forelgn trades - technical education and training; R & D investment;
production system technique; limit of self-development; 20) major
problems and assignments; 21) (1) establishing self-supply of food
(2) improving the living standard (increased income and production
of consumer goods) (3) increased production capacity of basic
industries, such as steel, chemicals and electricity (4) founda-
tion of industries, such as railroad and communication (5) creation
of employment opportunities (light industry) (6) efficient capital
investment in equipment; 22) (a scenario of the long term develop-
ment of the Chinese economy); 23) political line; 24) foreign
relations; 25) economic policy; 26 ) technical development; 27)

o consldering the past experience, extreme conflicts among polit-
ical 1lines willl be avoided - , economic policy in priority - ,

in a long term, the line of the present power will continue - ,
development of political organizations; 28) , direction toward
reduced tension against the USSR - , closer relations with Japan,
Europe and the USA from various angles -« , progress of cooperative
foreign policy - , expansion of foreign trades - , positive intro-
duction of forelgn capital - , maintenance of the present situation
concerning Taiwan - , avoiding border disputes; 29) , establishing
a certaln level of growth rate - , growing out of economy of under-
developed nations - , emphasis on agriculture - , increased pro-
ductlivity of basiec, heavy and chemical industrles - , removal of
bottlenecks in electricity, railroads, transportation and commu-
nication; 30) , transition from the USSR type technology system

to the European system - , reexamination of primitive, self-
reliance - , development and introduction of design, production

and management techniques - , defence technology reaches a certain
level (army fire power, air force interceptlon capability, res-
tricted nuclear retaliation power)
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Table I-46.

An example of the long term prospect of the

Chinese economy
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Xey to Table I-46: 1) research organization, specialist; 2) poli-
tical movement; 3) economic movement; U4) source; 5) Professor
Charles Shram; 6) o, in a long term, influences of the revolutionary
ideology by Mao decreases and a realistic practical line will be
followed - o, conflicts between China and the USSR will continue
since this 1is a conflict of nationalism; 7) , the Chinese economy
is stlll that of a backward nation, In the future, more efforts
will be made for economic development; 8) speech at the China
Problem Conference in England (1977-9); 9) Senior research staff

W. Cratt (Oxford University); 10) , after the purge of the Gang of
Four, the policy of compromising the left and right is expected

to continue - , however, policy debates between the left and right
concerning econcmic policy will be actively debated; 1ll) , the
Chinese 5-year plans have not succeeded - , the bottleneck of Chinese
economy 1s agricultural problems. A large investment in agricul-
tural development is necessary - , the S5th economic plan (1976-80)
also stumbled from the beginning because of political chaos, the
Ka-sen earthquake, Shanghal labor strike, the Koshu incident and
natural disasters in agriculture - , there are limits to agricult-
ural development of Taisal type and industrial development of Taikel
type; 12) individual hearings (1977-9); 13) military problem spec-
ialist - Hans Heimann (Land Corp.) Kenneth Hunt, English Strategy
Research Institute) Russell Spur, Far Eastern Economic Review,

Jugo Wakamatsu; 14) , confrontation between China and the USSR will
continue for the next 10-20 years because of many reasons, such as
ideology, nationalism, nuclear war strategy and economic policy -

o the Chinese people's liberatlon army has to strengthen its mili-
tary power for confronting the USSR; therefore, it will tend to be
separated from politics and be specialized - , out of 120 divisions
of the Chinese army, 64 divisions (53%) are placed along the border
with the USSR; 15) , the military power is at the level of the 1950's
- o With the intensification of the USSR military power in the far
east, modernization of "defense technology" and "defense industry"
is urgent - , the defense expense (GNP 10%) and defense industry
production are both the upper limit of the modernization plan of
agriculture and industry - , necessary to modernize the bottom

lire and peripheral industries (number of parts: sewing machines
102, radio, television and manufacturing tools 10%, automobiles 10*,
jet planes 10°, rockets 10%); 16) individual hearings (China Review
1978) = USA Economic Joint Committee - Research paper from Rand Corp;
17) Hisao Maeda - Chinese economy specialist (Defense Research
Institute) - Goro Tagawa (editorial staff, Yomiuri Newspaper);

18) o, the rate of population increase was 2% 1in the past and
efforts have been made to lower it to 1% - , because of limited
agricultural land (area about 11% of the total area of China),
agricultural development is a bottleneck of the Chinese economy -

o high economic growth 1s very difficult - , the "four moderniza-
tions" includes (1) mechanization of agriculture to increase its
productivity and irrigation and other agriculture-related problems
(2) construction of large plants of o0il and chemical industries (3)
crude oil production, electricity, energy for steel production and
increased productivity of basic industries (4) development of
industrial infrastructure, such as transportation and communication
(5) increased productivity of various machine manufacturing industry -
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they are all indispensable - , development by capital investment

in priority and decision of capital disfridbution must be reason-
ably executed; 19) "Chinese economy" Kyoiku-sha (1978) = "China
Review 1978 - individual hearings; 20) Tadao Ishikawa (keio Univer-
sity); 21) the past 3 years history of China is a history of
political confrontation between the left and right of the Chinese
Communist party (1) the left line - idea of continued revolution

of Mao (2) the right line - practical moderate line (Ryusho-ki,

Ten Plao Pin) - , the amplitude of the left and right confrontation
wlll decrease in the future., The right line supporting department
of state, People's Liberation Army, bureaucrats and business groups
- o however, in a short period of time, the Ten Shiaoc Pin and
Kakoku Ho system is unstable; 22) , People's expectation on econ-
omic development 1is great and economic problems can become poli-
tical problems - , "there are many obstacles to the l0=-year plan
aiming at four modernizations™ and its speed will decrease (1)
payment capability of China (2) science education destroyed during
the Cultural Revolution (3) the attitude of a small manufacturer
type in the agricultural society (4) contradiction between increased
productivity and stagnation of employment opportunities (5) dis-
satisfaction of youth in the lower classes; 23) lecture "the
present and future of the Chinese Communist Party’ June 1979;

24) Omihiro Okada (correspondent of Nikkei Newspaper in Peking);
25) o, establish major organizations of the department of state,
such as the Ten Shiac Pin power group, Communist Party organiza-
tion, propaganda foreign communications, the center of the people's
liberation army and the natlonal economic planning committee -

o the confrontation between the left and right 1s expected to sur-
face in 1980-85 - return of the leftist (revolutionary group) 1is
possible = , criticism of the right party of its inclination to

the western nations, failure of economic plans and flaws of intro-
ducing western technologies - , health of Ten Shiao Pin is a key
factor; 26) expectation of the people from the economic development
is great. Effects of demonstrations by advanced nations in the
west and Japan - o many flaws of planned economy (1) lack of stat-
istics - . lack of knowledge of industry (3) gap between supply

and demand (4) unpreparedness of the products flow system (5)

black market (6) elite education (7) trial and error of method

of business management; 27) lecture "Ten Shiao Pin's China",

April 1979
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Table I-46 (continued)
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Key to Table I-U6 (continu : 1) research organization, special-
ist; 2) political move; 3) economic move; U4) source; 5) Kazuo
Yamauchli, Chinese Economy (Hosei University); 6) long term trends
after the Cultural Revolution « positive approcach towards large
scale industries and advanced technology - intensification of
foreign economic exchanges - sound business management - transition
from an agricultural nation to an industrial nation - from the
"domestic method"” to the "Western method" - a "walk on two feet"
type industrialization plan (large industries in the center and
middle and small industries in rural areas) - correction of excess~
t ive and prejudices - in a long run, industrialization of China
E ' will smoothly progress; 7) "How to understand the Chinese Economy" T
: Nikkei Newspaper, 1977; 8) Nikkei Center; 9) a major cause of
economlc chaos of China in the past 1is political instability;
therefore, emphasls will be put on compromising lines both domes-
tically and internationally - the Chinese military power is behind
' those of the USSR and the USA by 10-20 years. A long term policy
: of "detente with USA and USSR" will be adopted; 10) the living
1 standard of China is low but the growth potential of China is high -
conditions for accelerating the growth are (1) high quality labor
force (2) increased productivity by industrial policies and intro-
| duction of foreign technologies and capital (3) natural resources,
such as o0l1l, are abundant - obstacles are (1) instability of
agricultural production (2) political instability; 11) "Study of
economic relations between Japan and China" (1978); 12) USA Senate
and Congress Joint Economic Committee; 13) political move) (1)
Chinese politics 1is potentially unstable (2) "the compromising line"”
and "international cooperation line" greatly depend on changes of
international environments surrounding China (against the USA and
i the USSR) (3) judging from the past political move of China, it
is quite possible that the leftist group supported by the military,
young generations in agricultural areas and dissatisfied groups of
the Cultural Revolution will return and gain a power around 1980
(4) in that case, the power of the central government will decrease
and the power of the military will increase ~ (Factors for promoting
economic growth) (1) investment which is about 1/4 of GNP (2)
investment in basic construction in agricultural areas (3) control
of military expense (4) progress of industrial technology (5)
increase of foreign trade balance (6) increase of individual's
consumption (7) population control (8) political stability -
. (Factors obstructing the economic growth) (1) "self reliance"”
- ideology (2) political confrontation between the left and right
. . (3) agricultural depression (4) backwardness of electricity and
) transportation sections = (overview of industry) (1) mechanization
of industry 1s the key for "four modernizations" (2) in order to
overcome shortages of electricity, it must be increased 1.3-1.4
times faster than industrial production. Therefore, import equi-
valent of 300 million dollars of electric generators and facllities
is necessary in 1978-1985 (3) supply of electricity which enables
making the average industrial production of 10% 1s impossible; 14)
(overview of industry) (1) chemical fertilizer plants will be
imported and agricultural production will improve (2) even if the
target of 4x10° tons in 1985 may not be realized, production per
capita will greatly 1ncrease (3) demand for fertilizer, irrigation
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Key to I-Uf6 continued: facilities and labor forces increases

because of multiple harvesting - (foreign trade) (1) dependence
of China on foreign trades 1is low (~5%) (2) imports will supple-
ment domestic production (3) 2xpansion of foreign trade depends
on increase of export of oil and light industry products

Table I-U6 (continued)
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Key to Table I-46 (continued): 1) research organization,
speclalist; 2) political move; 3) economic move; 4) source;

5) Toshihiko Kinoshita (Forelgn investment Research Institute

of Japan, Export and Import Bank); 6) (political line) - in

order for China to steadlly reallize the economic development
plans she has to introduce new mining and industrial technology
and capital from foreign countries; therefore, she will try to
establish a long term stable political, diplomatic and trade
relations with major trading nations - the baslc policy will be
pursult of "economic reasonableness" and expanded balance of
trades - (tasks of Chinese economy) (1) reduction of large popu-
lation pressure (2) increased production of food and agricultural
products for industrial use (3) mechanization of agriculture and
creation of a large number of employment opportunities (4) expanded
industrial production (5) expansion of the transportation system
(6) energy production (7) expansion of investment capital -
(trade policy) (1) support of industrial policiles (improvement

of capability of basic industries, productivity, removal of
bottlenecks, energy exploration, export, increased food production)
(2) increased balance of trade (3) balance between loan, invest-
ment, aid and "self-reliance" (4) harmony between imported plants
and technologies and the domestic technology system; 7) (macro
movement) - the present income and consumer level in China are
below the average in the world. Modernization of Chinese economy
is a long term important target of China - the long term actual
growth rate of Chinese economy (1952-1975) is the annual average
of 5.8%. However, in the long run, the growth rate and population
increase will be 7.5% and 1.3% respectively - GNP per capita in
2000 A. D. is estimated to be $1344 (price in 1975) - (Future
development of industrial policies) (1) thorough practice of
graduated capital distribution (2) improved productivity in resource
development and industry (optimal locations, large scale, modern-
ization improvement of the present facilities, combined and
speclalized work, standardization of products, reduction of original
cost of products, establishment of transportation systems) (3)
increase of agricultural productivity (multi-harvesting, use of
chemical fertilizers, mechanization of agriculture, preparation
of infrastructures) (4) multi-phase operation of the agricultural
section and promotion of agricultural industrialization (absorption
of excess labor forces in agricultural areas, increase of farmer
income) (5) assignment of separate roles to large and small and
medium factories (advantage of the scale and labor concentration)
(6) removal of obstacles to production (electric power generation
and transportation) - (Industrial policy) (1) priority order of
capital investment distribution (basic industry of steel and non-
iron, agriculture-supporting industry, heavy machine industry,
light industry, durable consumer goods) (2) balance among indivi-
dual industries and effective capital investment ("Effects of
forward relations" and "effects of backward relations") (3)
industrial policies corresponding to consumption structures (from
"daily necessities™ to "durable consumer goods") (U4) industrial
policles for creating employment (annually 6-8 million additional
employment opportunities); 8) "performance of the economic devele
opmgnt in China and future industrial and trade policies", March
1978,
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II. TECHNOLOGY IN CHINA

II-1. Process of technological development in China.

The process of development of scientific and industrilal
technologies in China may be understood by the following three

stages:

The first stage (1949-60) technological development by introduc-
tion and absorption of Soviet technology -

the second stage (1960-70) based on the Soviet technology system,
"self-rellance": domestic technology was developed =

the third stage (1970 - ) introduction of advanced Western
technology.

However, evaluation of the level of the Chinese technology
differs considerably depending on positive evaluation and nega-

tive evaluation.

Positive evaluation

1. China succeeded in making the first atomic bomb 1n
October, 1964, and in June, 1967, she succeeded in hydrogen bombs.
In April, 1970, she succeeded in launching the first satellilte.
Therefore, China seems ahead of Japan in the forefront military
technology, such as nuclear weaponry, missile, artificial satellite

and Jet planes.

2. The rocket industry has a feature which lnvolves fine
processing of 106 parts and is a system industry. It demands the
most advanced technology. China is already at a high level in
this field and the level of Chinese sclentific technology should

be highly estimated.




3. In China, differing from democratic sccietles, one
can carry on technological research and development by ignoring
costs. Although there are some imbalances in the technology
system, emphasis was put on development of military science,
technology and basic industrial technology.

4, Almost 30 years have elapsed since the independence of
China. Starting with the introduction of Soviet technology,
China went through four economic plans. The design technology
of China started by copying imported machines is now at the stage
of proceeding her own way.

5. Under the authority of the Science Academy, which has
been playing a central role in development of science and tech-
nology in China, more than 130 scientific research institutes were
bullt., It is estimated that the budget for research and develop-
ment is ~1% of GNP and the number of scilentists are 110,000,
600,000 engineers and the total number of researchers are about
1,200,000.

6. China is positively importing large scale plants from
Europe and Japan in the basic industries, such as steel, chemical
and shipbuilding. Also, most of those plants are the most advanced
types 1n Japan and Europe. Automobile precduction in China has
already reached the level of 30,000 vehicles annually. As seen
from these, China is capable of introducing the most advanced
technology from foreign countries. The effects of propagation of
these industrial technologies will be great.

7. Industrial productlion in China has been smoothly progress-
‘ ing even in the period of the Cultural Revolution. It 1s dangerous
} to underestimate the level of Chinese technology.

Negative evaluation

l. Scientific technology in China rapldly progressed until
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around 1960 by technical aids from the USSR. However, she was
later forced to self-development because of deepening confronta-
tion with the Soviets. In the meantime, technological develop-
ment in other nations progressed rapidly. In order to catch up
from this delay, China is eager to import technology from the
West and Japan in recent years. The level of Chinese technology
is about 10-20 years behind, compared to Europe and the USA.

2. Japanese technological progress was greatly ailded by
license introduction of advanced technology from Europe and the
USA. China has been only doing level-up of prototype copied
productions technology by herself until recent years. She is
inferior in design and management technology.

3. Sclentific technology in China has been developed in
priority based on national plans. Therefore, considerable im-
balances exist among different fields. Total systematization
of highly advanced technology levels cannot be done and her
capability of technological revolution is weak.

4, Development of technology and industry in China has a
small base and peripheral technology and industry have not devel-
oped. In the case of automobile industry, the internal manu-
facturing rate of "Choshun 1lst vehicle factory", a representative
factory, 1s estimated to be ~70%. In shipbuillding, more than a
half of the main engines, complementary machines, crankshafts,
gear speed reducers, propellers, anchors, chalns, rudders, cranes
and electric power generators are made in the shipbuillding plant.

5. The level of production technology in China is low.
She 1s inferior in production planning necessary for mass produc-
tion, process management, assembly plan, design and planning of
parts, individual progress control, design of production facil-
ities, quality control, tools, factory management, management and
planning of introducing electronic computers, and her productivity
is low.
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6. The level of military science and technology also
remains at the level of self-improvement of technology of Soviet
weaponry system of the 1950's. For example, the performance of
the T59 tank, which 1s a prototype copy of the Soviet 54A model
tank, 1s inferior to its original.. The number of jet planes
equlpped with all weather flight 1s limited. The maintenance
capabllity 1s also weak. The Trident jet plane which was imported
from England by the Chinese commercial aviation bureau is still
serviced in Hong Kong.

7. Chlnese lacks in stimula of free market competition in
a free economy soclety, These stimulations cause technological
advancement. Therefore, she cannot help being behind free economy
societles in the technological level.

8. Education of'science and technology in China was greatly
affected during the Cultural Revolution. The effects, such as
intensified polltical 1deologies, sending educated youths to farms,
interruption of education and academic activities, etc., are
beyond the scope. The education level of science and technology
in China i1s low. The number of skilled laborers is also limited.
This is a big obstacle to technological progress.

As mentioned in the above, the positive and negative evalua-
tions of the technological level and future development of research
are quite different from each other. The interpretation depends
on an author's attitude, viewpoint and emphasis, etc. However,
the following points should be noted.

1. Although the overall level of science and technology in
China has not reached the level of the USA, the USSR and advanced
European nations, there are some sections which are ahead of
Japan (nuclear and missile technology, etc.).

2, In China, research and development can be done by lgnhor-
ing the cost of economy. Also for national purposes, she can draft
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human and material resources. Therefore, a concentrated progress

is possible.

3. Because of technology introduction from Japan and the
western nations, technological progress after the 1970's will

be accelerated.

Judging from the above points, it is not proper to under-
estimate the technological level and capabllity of development
in China.
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Table II-1. The history of Chinese politics and

technical development
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Key to Table II-l: 1) politics; 2) technology; 3) 10/1 new China
was oborn; 4) technological recovery by alds from the Soviets and
Japan; 5) initial planning period

6) main grinding role was played by Soviet engineers and old elite
classes; 7) first S5-year plan; 8) 4/25 Mao Tse Tung specifies "10
Great Relations"; 9) introduction of technology from the USSR and
eastern European nations; 10) proposal of the socialistic con-
struction line: 11) second 5-year plan, initial stage; 12)

great leap forward 13) great progress, people's corporation,
self-reliance, removal of three discriminations, specification of
"puko Constitution"; 14) growth of free technology--such as dom-
estic compact furnaces - discovery of Taikeil 01l field; pull-ocut
of Soviet engineers; 15) total adjustment; 16) return of priority
of heavy industry by the actual power group; 17) construction of
the Taikei oil field combine; 18) introduction of plants and tech-
nology from the western nations; 19) farmers and lower class
laborers came up as the practitioners of technology; 20) third
S5-year plan was prepared; 21) Cultural Revolution started; 22)
third S5-year plan; 23) struggle for establishing the general
policy lines; 24) emphasis on self-reliance; 25) Cultural Revolu-
tion ended; 26) recovery of local small scale industries; 27)
fourth S-year plan; 28) criticism of Lin Hi Ko -~ in September
diplomatic relations between Japan and China was restored; 29)
introduction of large o0ll combines from Japan and western nations;
introduction of large ammonia-urea plants from Japan, the USA and
Europe; 30) fifth 5-year plan; 31) criticism of the capital spending
group - criticism of the Gang of Four; 32) import of plants in

the fourth period; 33) Source: "Progress of industrial technology
and changes of industrial structures in China", edited by Japan-
China Economic Society, May 1977

IT.2. Analysis and evaluation of the level of industrial techno-
logy in China,

It 1s not easy to evaluate the level of industrial technology
of a natlon and compare with others. We often express the tech-
nological gap between two nations by being behind by 10 or 20
years; however, although it can be objective to a certain extent
for individual merchandise, for example, automobiles, the express-
ion 1s not accurate if we try to talk on the overall technologlcal
level of a nation. It only remalns to be an initlative and sub-
Jective expression and not a quantitative one. Therefore, we have
to rely on an indirect method in evaluating the technologlcal
level of a nation. Here we investigate it from three viewpoints.
The first 1is a research gap, namely, the gap in assigning resources
to research., The second is a management gap or "a gap in techno-
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logical progress", This 1s a difference in the capability of
applying scientific discoveries to mass production. In China,

the government plays an important role in closing the gap between
her and advanced nations., Therefore, we analyzed the research and
development plans by the government for this purpose.

The third point 1s consideration of technological trade
balance of OECD. This is a difference between payments of a
nation for importing technical know-how, rights of appllcation and
patents and the amount received from other nations for exporting
them, If the difference shows that the received amount is larger,
the nation is exporting technology, namely, the gap 1s plus and
if payment to other nations 1s larger, the nation is importilng
technology and the gap 1s negative.

(1) The level of research and development and 1ts direction.
1) Comparison of the level of investment in research and development.

Considering the research gap, namely, assignment of rescurces,
the assignment of resources was estimated to be L&OxlO8 yuan in
1973 and about 1% of GNP, This ratio to GNP is, if applied in 1977,
about 1/2 of that of Japan and the absolute value is about 1/4,

as shown in the table below.

Table II-2. Compariscn of the level of investment in
research and development

19774 x109 ratio to GNP
China 100 yen 1.0%
.Japan . 389 21%
W,Germany 316 26%
France 2.04 20%
England 151 23%
USA 10.95 2.4 %

NOTE: Calculation was done assuming the GNP ratio of 1%
for China, For Japan, the USA and Europe, govern-
mental and private investments were combined,
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Source: Scientific and Technological White Paper, International
Financial Statistics, Nov. 1978, were used for calculations.

2) Comparison of the number of researchers.

According to study by OECD, the number of people who are
engaged in research and development in China was recorded to be
1,190,000 in 1973. Compared with other nations, thls flgure is
extremely large. This is probably the definition of "researcher"
is different and includes a wide range of workers, Therefore, we
must say that we do not have sufficient information for extracting
some evaluation from this angle.

Table II-3. Comparison of the number of researchers

NG of = INo. of researchers per
researchers 1000 persons

4 1000 persons
China (1973) 1,191 13
1975 2§85 23

Japan

P Clor7’ 272 24
W. Germany (1975) 94 156
France (1978§) 62 12
England (1972) 77 14
LISA (1975) §33 25

NOTE: Estimations for China was done using Table I-1-2,
Reference: Scientific and Technological White Paper (1978).

3) Main 1tems in research and development.

China held the National Science aad Technology Planning Con-
ference during December, 1977 to January, 1978, and made "The
1978-1985 National Science and Technology Development Plan Summary
(draft)"”. This S-year plan summary (draft) contains 27 flelds,
such as natural resources, agrlculture, industry, defense, trans-
portation, traffic, marine, environmental protection, medicine,
finance and commerce, culture and education, and two sectlons of
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the fundamental science and engineering science. It covers all
research in science and technology. It establishes 108 items
among them as important items in natlonal science and technology
research.

When we compare these 108 items with the Japanese science
and technology 1l0-year basic plan, there are several differences.

One of them 1s that items which were already used in industry
in Japan and not considered in the basic plan are included in
important items in China. For example, agricultural mechanization,
composite fertilizers, crude oll processing techniques, mechaniza-
tion of mining power and hydraullc electricity generation, elec~
tric power transmission techniques and energy saving techniques are
included as problems of the natlonal scale. Computers are also
mostly related to industrial use. In these fields, China recog-
nized her considerable backwardness, However, as seen from the
fact of launching artificial satelllites, there are some fields in
which research problems in China are simllar to those 1in Japan.

In space exploration technology, high energy physics and genetic
engineering, China picked up problems in common with Japan.

As a summary, there are many Chinese research problems which
have been used already in Japan. However, remembering excellent
results achieved in the past by Chinese scientists and engineers,
a rapld technological progress 1s expected unless policies are
reversed 1n the future.

NOTE: Concerning comparison of research items in China and Japan,
see Table I.l.4, pages 6=-8 of part 3 of this series.

4) The number of papers in each field of technology.
As a manifestation of research and development, the number of

published papers can be regarded as one of the evaluation indices.
Especlally the papers collected by the International Data Bank are




those estimated to a certain degree by advanced nations, and

these have the potentlial of narrowing the gap of "technological
revolution" between China and advanced nations. As data banks,

we chose CAC (Chemical Abstracts Condensates) and COMPENDEX
(Computerized Engineering Index). and searched scientific and tech-
nological papers from China during 1977-78. As a result, we found
339 papers and they are classified according to fields as shown
below:

Table II-4. The number of scientific and technical
papers published in China in the past two years

|
am K 5 B baxx
oW T LE= 10 38
@ ==xAX¥—REHE 15
@ HEHEHN 109
@ /-2 HEHER 1
® v-F-BEHEG 10
® FHHEFHEK 2 ]
@ K=rr¥-9RYE 18 ‘
® REFIE _ 13
® ®s5AA 4
® ot 129
Total 339

Key: a) technical fleld; b) number of paper; (1) agricultural
science; (2) energy science and technology; (3) material science;
(4) computer science; (5) laser science and technology; (6)

space science; (7) high energy physics; (8) genetic engineering;
(9) general applications; (10) others. Total

Reference: CAC, COMPENDEX

NOTE: At the time of the end of 1978, Taiwan and Hong Kong
were not included.

Research papers in material science are 109, which is the
maximum., Following the 1ltemization of the science and technology
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plan, we Included papers on mining also. Most of these papers
deal with metallurgy of iron, and non-iron, alloys and synthetic
materlals in petrochemistry.

The next 1is papers in agricultural science and technology.
There are 38 papers including those on species improvement, plant
diseases and fertllizers.

The third is 18 papers in high energy physics. As a nation
possessing nuclear weapons, this field seems to be 1n an advanced
‘ stage.

{ We included papers on nuclear fusion and nuclear power.

) Generation in the fileld of energy science and technology. However,
i high energy physlcs itself forms the basic theory of nuclear power
generation,

There are 15 papers in energy science and technology. Besides
those dealing with nuclear power, many of them are concerned with
oill exploration.

! The next one is in the field of genetic engineering. There
are 13 papers in this field and although this 1is a new field, China
has already started research., A simllar comment can be made on
laser scilence and technology. There are 10 papers in this field.
There are only a few papers in space sclence and computer science.
} This may be partly because the data banks did not pay attentlion to
: i information from China.

There are some papers dealing with general usage of resources.
Including those 1in environmental science, which we categorized
separately, China 1s quite interested in this field.

Those classified as the other fields include medicine,
acupuncture, basic chemistry, geology and basic physics.
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(2) The technological level in each major industry and
the trend.

1) The technological level viewed from the balance of trade.

As one of the methods for evaluating technological gaps,
QOECD checks the balance of technological trade. However, in the
case of China, they did not have a concept of payment for obtain-
ing know-how and patents. Naturally, there are no avallable stat-
istical data; therefore, we decided to measure the technical level
of China by studying the balance of trade with advanced nations,
Japan, the USA, Europe, in each product.

This method represents the technology concretely demonstrated
in imported factories, facllities and other imported parts and
also the technical difference which is seen 1n the import and
export competition. We evaluated the Chlinese technical level in
each item by following the next flve stages.

We deflne that
IM = Import to China from advanced nations (Japan, the USA,
Europe)
EX = Export from China to advanced nations (Japan, the USA,
Europe)
. Items of which China is definitely inferior (EX = 0)
Items of which China is relatively inferior (O«TNF0.3)
Items of which China has a competitive power (0.355%%1)
. Items of which China is relatively superior (lg%%)

Items of which China is definitely superior (1 M = 0)

U oEw N

Of course, the balance of trade 1n one item does not directly
reflect the technical superilority or inferiority. It depends on
the availability of raw materials, quality of labor and the wage
level, and productivity, etc., and the technical level 1s only one
of the deciding factors. However, in a soclalistic soclety like
China, the trade 1s not determined by the market principle only.
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It is more influenced by the national planning. Especially in
importing, those items which the government feels necessary are
heavily imported. Therefore, those items which have a large cost

of import or a large growth rate can be regarded as the items in
which China herself feels her technological backwardness. Even
then, evaluation of the technology level from the balance of trade
is purely an indirect analysis and must be recognized as an indirect
proof. If we use 1t by knowing its 1limlt, we can take advantage

of the fact that there are avallable statistics of many items
regarding the balance of trade.

When we checked 1tems in the four figure c¢lassification of
SITC (International Standard of Trade Classification) we found 530
items traded between China and the advanced nations (Japan, the
USA and Europe). Among them, 298 items were those of which China
is relatively or absolutely superior. This amounts to 56% of the
total. This percentage represents food products, animals, non-diet
raw materials, raw individual products classified by raw materials
and miscellanecus products. However, in the products classified
by raw materials, a large percentage was taken by leather, wood,
fiber and non-metallic minerals. Concerning steel and non-iron
metals, many items belong to the category of relatively or absolutely
inferior,.

The flelds in which China has many relatlvely inferior or
absolutely inferior items are, besides steel and non-iron metals,
chemical industry products, machines and transportation facilities,
optical, medical, precision and photographic instruments. However,
in each of these fields, China has some 1items of which she is com-
petitive and relatively or absolutely superior. This shows that
China 1is galning her competitive power,.

If we select major items 1in each classification of which China

is inferior, we obtain the following results (see Table I-2.2,
pp 20~-37 of the third division of this paper for details).
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Food and animals: Horses for breeding, cattle and poultry.

¥ood and tobacco: beer, cold drinks.

° Non=-dletary raw materials: paper, synthesized fibers, raw

fertilizer, bulbs for planting .
Mineral fuel, lubrication oil, etc.: technology for increased
supply. .

Animal or vegetable fat: generally inferior.

° Chemical industry products, radic active elements, radiocactive
isotopes and thelr chemical compounds, carbohydrates and their
halogen derivatives, drugs from coal and oil, petrochemical syn-
thetic materials, nitrogen fertilizer, potassium fertilizer.

® Products separated by raw materials: rubber belts, processed
processed rubber products, newspaper pulp, synthesized fibers,
textiles, cement, heat resistant bricks, most of steel products
and non-iron products excluding tin and zinc.

° Machines and transportation facilities: most of machines,

electric machines, vehicles, automobiles, aeroplanes, ships.

Miscellaneous products: boilers, radiators, air heaters,

optical instruments, medical apparata, photographlic or movie

cameras, watches.

To be noted is that even among the above inferior items,
some items such as radio receivers, Dbicycles, some watches and
thelr frames are becoming considerably competitive.

Also, some items which are inferior to those made in Japan
can still compete in the USA and Europe where the cost is high.
They are, for example, movlie cameras and projectors,

In summary, in most of the fields the technical level reflected
on the trade statistics are over-all quite behind those advanced
nations, However, the products which can compete because of low
wages are increasing. In these fields, they have technology which
can manufacture products saleable in the international market.
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TABLE II-3. The technical level of China seen in the balance of trade with
advanced nations in individual oroducts - 3ummary of individual products (1977) )
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Key to Table II-5: 2) classification; 3) items of which China

Is absolutely Inferior; 4) items of which China 1s relatively
inferior; 5) items of which China has a competitive power; 6)

items of which China 1s relatively superior; 7) items of which
China is absolutely superior; 8) total; 9) food and animals; 10)
drinks and tobacco; 11) non-dietary raw material; 12) mineral fuel,
lubricating oil and others belong to this class; 13) animal or
vegetable fat; 1l4) chemical industry product; 15) products class-
ified by raw materials - 67 steel - 68 non-iron metal - €9 other
metal products; 16) machines and transportation facilities - 7.1
machines (except for electric machines) - 7.2 electric instruments
- 7.3 vehicles, aeroplanes and ships; 17) miscellaneous products -
optical instruments, medical instruments, precision instruments
and materials for photography equipment, movie cameras and watches;
18) specially handled products; 19) total

2) Trends of the technological renovation in China

We examined the present status of technological development
of China in the fields where China was relatively behind using the
past seven years' data. All of them were described as "the first
test model in China", "the maximum capacity in China'"™, "the first
success in China". There are 211 such cases as shown in the table
below. The number of cases in each section shows that 28 cases in
precision and optical instruments is the maximum. The next is 24
cases in electronics, weak-electricity engineering which 1is followed
by 18 cases in metal and metallurgy industry. There are many cases
in various machines.

In the case of chemical, metal and metallurgical industries,
many of them are related to domestic production of synthesized
rubber, high pressure polyethylene, steel, copper and aluminum
products. Concerning machines, some of them are related to
resource and land development. They are, for example, oil explor-
ation, earth moving equipment, civil engineering and agricultural
machines, dump trucks, trallers and mining machines. Also, we
can see China's effort in making a large and super large scale
manufacturing tools and increasing the scale and precision in
numerically controlled manufacturing machines.
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TABLE II-6. The number of items technically renovated
in China (1972-1978)

OILFIR T 13
Q2B weIR 18
DR 9
@t KERRM 9 :
SRR 12
OF t il T 16
DEmE < H#m 12
O~ I Y. ] 14
DIrmb 10
G E - X5 28
QR RA B 10 :
QE 0 16 '
CRF-HTRIR 24
URRRI® 13
BEDOMY 7
© & i 211

Key: (1) chemical industry; (2) metal, metallurgical industry;
(3) shipbuilding; (4) civil engineering machines; (5) agricultural
machines; (6) transportation machines; (7) oil drilling tools;

(8) land moving machines; (9) manufacturing tools; (19 precisicn
and optical instruments; (11) medical instruments; (12) other
machines; (13) electronics and weak-electric industry; (14)

heavy electric industry; (15) others; (16) total

Among precision optical instruments, many are related to
the use of laser. In electronics and weak=-electricity which had
the maximum number of cases, 10 cases are related to semli-conductor

materials and displays.

As seen from the above, China is positively working on tech-
nical development and has achleved considerahle results. However,
success of trial models and their application and propagation in
mass production are independent. Judging from the stories told
by people who visited China and trade statistics and announcements
of important Chinese members, 1t seems that the accomplishments
of technical renovation in China have not been fully used in przctil-
cal operation. (For details of the technical renovation, see
Table I-2-4, pp 39-40, of the third division of this paper).
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ITI.3. ™rends of the Chinese need for technology 1lmport.

(1) Potential market for technology export.

We have analyzed the level of 1Industrial technology in China
from the viewpoint of the technological gap between China and
advanced nations (Japan, the USA and Europe). China is trying
to f1ll the gap by "self-reliance". However, in proceeding "four
modernizations", China decided to positively import advanced tech-
nology from advanced nations and speed up the modernization.
Especially since the come-back of Vice Premier Ten Shiac Pin,
import of plants has suddenly increased. This 1s a manifestation
of her policy change.

1) Needs for technology import in self-reliance type modern-
ization,.

Industrialization of a developlng nation by the self-reliance
approach generally requires several conditions.

(1) Rise of the educational level and increased mobility
in the socilety.

After the cases 1n education caused by the Cultural Revolution
and restoration of the entrance examination system in October,
1977, China has been paying much effort to raising the level of
education. We can think of technology export accompanying this
move--a language education system, experimental facllities and new
educational equipment.

(2) Makilng of developing organizations and promotion of
development plans.

After the come-back of Tei Sho Hel, the developing organiza-
tions in Chlna are in the hands of working bureaucrats. They were
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interrupted in their middle manager's training during the chaotic
period of the Cultural Revolution and they strongly feel a need

for introductilion of economic planning and management techniques,
This is seen from frequent announcements of important members say-
ing "we want to learn from Japan's high growth". The principles

in marketing cannot work effectively at the stage where even a
system of cost calculation has not been developed. Efforts to pro-
mote positive economic activities by the public is also hard to be
successful without using the price mechanism,

(3) Accumulation of domestic capital and utilization of
foreign capital.

China has been proceeding its development by accumulation of
her domestic capital only. We can say that China poured residuals
from agriculture intc construction of industry. However, it has
been recognized that a huge amount of capital necessary for modern-
ization cannot be obtained by accumulation of domestic capital only
and also in order to secure food for increasing populations agri-
cultural investment must be 1ncreased. Therefore, for the flrst
time this year, China is thinking of the introduction of
foreign capital . In order to make use of foreign capital, some
amounts of management know-how are necessary.

(4) Establishment of domestic markets and exploration of
forelgn markets.

To establish domestic markets by replacing imported capltal
resources and middle ~sources by domestic production and to pro-
mote export of primary products, also middle resources and com=-
zleted products by increased processing are the tasks for industrial

32 f=independence. In the case of China, first she has to aim at
~3-atilishment of domestic supplies. However, 1ln order to import
.z» capital for modernization, she has to arrange a short term
" 3.,p7ly system domestically. Also, promotion of export 1is

~ f-or increasing her payment capability.
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(5) Development of agricultural production.

In China, differing from other Asian countries, agricultural
revolution was thoroughly carried out in the beginning. However,
because of the expectation of population transfer to urban areas
due to industrialization, the basic theory of agriculture was
again emphasized., Needs for technology import related to agricul-
tural production is expected to be extremely great.

(6) Exploration of underground resources and development
of heavy chemical industry.

Exploration of oil is a key for self-independence of China,
There is nothing more effective than oill income as a source of
payment for importing huge capital resources and know-how for
industrialization of heavy chemistry, besides direct domestic oll

consumption. Also, to promote industrialization of heavy chemistry,

the 10-year plan included a huge construction project. However,
because of its hastiness, 1t is already belng re-examined. It
is necessary to control practical needs for technology import.

(7) Need for an increase of employment opportunities and
skilled labor forces,

Because the present technical renovation is increasing the
rate of capltal preparation per worker, increase of employmen?t
opportunities in the heavy chemical industry 1is not great compared
to the amount of capital investment. Therefore, 1f a developing
nation with a large population hastens her industriallzation, a
double economic structure develops. China now faces thls problem.
Even though she aims at heavy chemical industry, she has to pay
attention to light Industry which concentrates labor forces.
Technology import in light industry which effectively expands
employment opportunities will be continued in the future.

In the above, we studled that if China introduces technology
for modernization, following the line of self-reliance, what kind
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of need exists. According to Vice Premier Ko sel on of the
National Economic Committee the future guidelines are

(1) forelgn technologles will be imported stepwise, depending
on situations in China .

(2) to avoid construction of many huge projects at one time
by foreign cooperation

(3) concerning small scale projects, such as light industry,
textlle and export products, seek the positive cooperation of
foreign nations.

These three points are the basic guidelines (reported on April
4, 1979). The guldelines seem very practical,

2) Evaluation of needs of the import replacement type, the
export promotion type and the development seeking type.

As mentioned earller, modernization of China requires varlous
kinds of foreign trade and especially technology import. In order
to more concretely study Chinese needs 1n each item, we used export
statistics as a gulde. In other words, we compared the latest
time, 1977, and the years before the proposal of "modernization",
1974, using OECD statistics and examined the relation between
commercial merchandise and their needs by using the rate of change
of export and 1import.

We tried the following classifications here:
° Import replacement type-~the rate of increase of import is high
and that of export is low. Domestic production 1s expected.
° Export promotion type-=the rate of 1increase of Chinese export 1s
high. )
° Import replacement and export promotion type--both impert and

export have high rates of increase.
° development seeking type~-the rate of increase of export 1is low
but that of import 1s high.

Note: For detalls of classification, see pp 46-U7 of the 3rd divi-
sion of this work.
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Fen-ID (RS)

0423-80

MYulti-client project

China B5

Economy and Technology of China

3. Mnalysis and evaluation of the industrial *echnological

standards of China.

May, 1979

Mitsubishi Resesrch Institute

T. Technological Standards in Major Industry.

32p in technology in comparison with Japan, and European-

Mmerican Nations.

In =analyzing and evalusating industrial technological standards
of China, we took an approach of making an analysis in terms Of the tech-
nological gap between developed nations and China. Specifically,
attempts »re made to evaluate the current standards of industrial
technology in China by focusing on the relationship between
technology and products. As has been shown in the flow of rese=rch

in survey plans, this approach is necessary in identifying types

of technology =»nd merchandise with good potenti=2l with needs in the
Chinese merket where growth is anticipeted.
Technologicnal gaps between netions could be classified in =

variety of menners, but the major ones sre »s follows note):

Note, text p 1): D. L. Spencer, "Technology gap" Konuma end
Kuriyams, 1970, see p. 30.
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?irst of =2l1l, the research gap, more accurately, is the g»sp
in terms of ~ssignment of resources for resesrch. This is measured
by parameters such as the number of people staffing the resesrch,
amount of funds =llocated for resesrch and develooments, etc.

The second type is the management g2p, or so-ca2lled innovationsl
disparity. The mansgement g=p is closely releted with geps in terms
of resesrch expenditure. In the majority of cases, Americen
managers 2re exceedingly sensitive to opportunities created by
resesrch related to defense, nuclear and space technology. Through
such research, new products and new methods of manufacturing ~re
discovered, leading to 2n incresse in ssles profit., Here, the '
disprrity or difference is that in the capability of carrying out
scientific discoveries from the laboratory to market through
appropriate steps in development. This capsbility includes details
in merketing as well as servicing of manufactured goods sold to
users. In China, the nation2l govermment plavs major roles in
research »nd development, so that in closing or decreasing the
g>p between China 2nd other developed nations, the role of govern-
ment in plgnning research and development is considered to be much
greater than that of Japanese government.

Thirdly, the technological gap could be defined in terms of
technological balance of payments, developed by OECD. This is o
defined as the difference between the payments by a certain nation i
to others for technological knowhow, patent licenses and patent : #
use, »nd the vealue received from abroad in return for such payments.

However, this concept of technological balance of psyments hess been

criticized because it does not take into consideretion the fact thet '
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even when psayments 2re made abroad, the technology so received
might result in productivity exceeding the »mount of payments.

This is exemplified by J=apan, which paid relatively small =mounts
to obtain patent licences, and reslized profits from exporting
goods menufactured by technology obtained from abrosd, Also, since
techlology cemes with factories, facilities, and other imported
goods purchased through foreign trade, a great desl of technology
is s2id to be given away without payment of relstive values.

Taking the three forms of technological gap mentioned above,
industrinl technological standards of China will be analyzed snd
evaluated.

I-1. Major points in resesrch and development.
(1) Comparison of levels of investment for resesrch and development.

First, we will see the research gep in terms of research =nd
development funding and of number of researchers.

As of 1973, investment for research and development in China
is estimated to be 46.0 x 107 Yuen (22.7 x 10% us dollars), which
wes about 1% of GNP of Chins ot that time Note). Comparison with
investments in research and development is shown in the table

below nOte).

Note, Jon Sigurdson "Technology and Science~Some Issues in China's
Modernization" U. S. Congress Nov. 1978

It could be seen that the ratio to GNP in China is about one
half thet of Jepan, and a2bsolute smount is about one qusrter. For

informetion, the 1977 GNP of Chine is 3,728 x 109 US dollers while

thet of Jepen is 6,906 x 107 US dollsrs.
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Breskdown of expenditure and number of staff for various types

of research a»2 Gevelopment is shown in the table below.

(2) Comparison of number of resesrch personnel.

Personnel engaged in resesrch and development is broadly
defined so that it exceeds 1 million persons. When their level of
training or quality are not taken into consideration, comparisons

with Japan, Europe and USA are as shown in the table below.

The number of research personnel per 10,000 population is about
one half that of Japan or USA, but there are no significent
differences between France and England.

The research gap between China and other developed netions
in terms of rotio between research expenditure and GNP, or ra=tio
between research personnel and populestion, is about 50%. However,
these ratios in developed countries sre approximstely constant in
the 1970's whereas those in China, with support by nationel policy
are thought to incresse, so that the difference between developed
nations would be decreased.

(3) Items of emph2sis in research and development.

In order to identify areas in which "innovationel disperity"
is present, we will next compare the items of emphesis in resesrch
and development in Chins and in Japen.

The nationwide scientific and technologicel plsanning conference
wes held in Chins from December 1977 to Jsnuary, 1978, which
published "The outline for Nationwide Scientific and Technological
developmental plens (draft)".

In this pl=anning outlines (draft), 27 fields such as nstursal

resources, agriculture, industry, national defense, trensportation,
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oceanography, environmental protection, medicine, finance,

commerce, culture, education, etc., and two sreas of basic sciences
and technological sciences are correlsated comprehensively, from which
108 items are identified as priority items in nstionwide resesrch

in science and technology note).

Note, text p. 4): Fuan Chi, Chairman, National Committee of
Scientific Technology, "Report a2t Nationwide Scientific

Conference, * March, 1978.

Table I-1-4 orgenizes these 108 items into 8 aress of importance,
and compares them with the 10 year basic plan of science and tech-
nology of Japsn (presented in May, 1977).

The first area of importance, sgricultural science and
technology, includes 22 items, which are quite similar in many
respects with the Japanese science and technology plan, and "the
disparity in technological innovation" is considered to be not so
grest., The sreas such as mechanization of agriculture and complex
fertilizers, which are not mentioned in the Japsnese plan, are

thought to represent disparity.

Scientific technology on energy, which is the second area of

importance, contains 25 items, of which o0il drilling technology.,

coal utilization technology, natural energy and nuclesr fusion
are also mentioned in the Japanese plsn, wheress dispsrity is noted
to be present in items such ss technology of refining crude oil,
mechanization of cosl miners, hydroelectric and fuel burning
methods of electricity generation, technology of electricity

transmission, nuclear powered electricity generation, technology
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in energy saving.

The third ares of importance, material science and technology,
includes 17 items. Of these, materials for specisl functions and
performance, high performance structural materiesls 2re mentioned
in the Japanese plan as well, whereas most of the remsinder is

items which are no longer taken into consideration. Thus, this

is the ares for which Chins will have to place special emphasis
in the future.
g ; The fourth area, computer science and technology, includes
- 9 items. In this area, it is considered that "disparity in tech-
nological innovation” and "management gap" exist between Japan and
China,

The fifth area, laser technology, includes /0 items, many of
which are common with the Japanese plan, thus cooperative research

appesars to be feasible.

The sixth ares, space science and technology, includes 8
items, many of which are common with the Japenese plen. Also, =s
exemplified by the purchase of communication satellites and ground

facilities from the U.S. , through the science and technology psct, Chine
exhibits high motivation in this area. Thus, in this sres China

A has attained an appreciably high level of schievement to serve ss

P s technological leader,

| b The seventh area, high energy physics, includes 8 items. 1In

| the Japanese plan, utilization technology of ultra high tempersture
| plasma as one of ultimate scientific technology is the only single
item mentioned, 2nd reseesrch on high energy is included in bssic
science. In China, this is regarded as a high priority item of

technology, in connection with defense technology, =nd the science
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and technology pact with US specifies the induction of the 500 x 107
electron volt accelerator. An accelerator of this magnitude is not
availeble in Japen at this time, and the one in China would become
the fourth largest in the world.

Six items are included in the eighth area, gene engineering.
Many of these items are also included in the Japsnese plan, so thet
future cooperative research is thought to be possible.

Lastly, comprehensive utilization of resources is noted as 2n
item pertinent to the 8 areas of importance noted above. These are
included in the Japanese technology and science plan, and regarded
as objectives in technological innovation in Japan a2s well.

In addition, environmentasl safety, health and medical science
technology emphasized in the Japanese science »nd technology plan,
is emphasized in the Chinese plan hy items unique to Chinese culture
such =s technique in earthqueke prediction, acupuncture, moxibustion,
asnd Chinese medicine. Developed nations have problems unique to
them such as that of urbanization and aging, so that it is difficult

to pinpoint "disparity in technological innovation".

(4) Number of papers presented in China by fields of technology.

In order to know how the results of research on these areas of
importance as enumersted in the science and technology plen of China
over the past 2 years (1977 & 1978) we searched Chinese scientific
and technological papers included in internstional data banks.

The Chinese Research papers included in international data
beanks s2re those recognized to be meritorious by developed nations,
and a8 such are considered to be contributing in reducing "disparity
"in technologicel innovation”, and supportive of the Chinese science

end technology plan.
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“riteria of selection of pepers listed in table I-1-5 and
figure I-1-1 included not only the availability of translation
to English or other European languages, but also the inclusion of
Chinese text as presented in Chins, the emphssis on =vplied rather
th=n basic research, and the covering of entire =2reess of industrial
technology. Internationsl dzts banks used, =ppropriate for
literature sesrch fulfilling the criteris noted »bove, included
CAC (Chemical Abstr=cts Condensates) and COMPENDEX (Computerized
Zngineering Index). In addition, JCIS (JICST on-live Information
System) which is the data file of the Japanese Information Center on
Science and Technology (JICST) was considered, but it contsined
very few Chinese pspers, translated in English or other European
languages, so that it was not searched, =s CAC »nd COMPENDEX are
likely to render more information.

A table of Chinese research pepers within the past 2 years included
in internation»l dats banks by fields of technology is shown in
apvendix information 1. The rumber of v2pers is broken down by
fields in tsable I-1-6.

The gresatest number of papers, 109, =re in the =res of materisls
science =2nd technology. In accordance with the listing of the
Science »nd Technology plen, papers on mining are included (such
s appended information No. 96, 97, 155, etc). DMost of the pepers
in this =rea have to do with metellurgy and 2lloys of iron and non-
iron metals, and synthetic materials of petrochemicels.

The next greatest number of papers, 38, are in sgricultursal
science and technology. In addition to those papers on crop
diseases =nd improvement of plants, pepers on fertilizers (No. 36,
37) are included.

The third grestest number of pepers, 1%, »re on high energy
physics. Appropriste of » nation with nucleer cepebility, reseerch
.88
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in this are» =ppears to be quite advanced. Those pspers on nuclear
fusion and nuclesr power generstion are included in energy s>lence
and technology, but high energy physics itself is the basic theory
of =~tomic energy.

Pifteen p=apers are noted on energy science and technology.

In »ddition to nuclear power, quite 2 few papers are seen on

petroleum prospecting.
The thirteen papers on gene engineering exemplify that China
has alresdy started resesarch in this new field. The s@ame is true

for laser science and technology, for which 10 papers have been

listed.
Only a few papers are noted on space science technology and

computer science technology, but this may be due to the fact

thgt dat» banks have not been looking for informetion from Chine.
There are several papers on comprehensive utilizstion of {

resources. “hen papers on environmentsl sciences listed under

other ceategories esre taken into considersation, it could be seen
i that China has = high degree of interest in this sares.
In ~ddition, papers on medicine, acupuncture =nd moxibustion,

basic chemistry, geology, and basic physics are noted.

-~

s :

f: ! i' ‘ ’ Information from the data bank alone is not sufficient to adequately
' ; describe the science and technology plen of China, but = certain
level of standard could be discerned. It sppears thest Chine would
S be able to eliminmte the geps in technological innovation exception-

a2llvy »nd exceptionally (sic) in the future.
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T-2 I*snderds by major types of industry and their trend.

Next, we would like to take into consideration the definition

of technological gsps in terms of technologicel balance of psyments,
f as developed by OECD, and its criticism, and messure the technolo-
gical standards of China by studying export-import dbelsnces dy
products between developed countries (Japsn, Europe, USA) and
China.

This method was developed for convenience because of the
unsvailsbility of data that show the total export-import balance of
“hina. At the same time, it takes into consideration the voint
th=t technology is reslized in factories, equioments =nd other
impor*t items purchesed through internationsl trede so thst » large
smount of technology is being gjiven without the psyment of relative

value.

We evaluated the Chinese technological standard in terms of

the following 5 steps, with designations:
IM=import to China from developed countries (Japan, Zurope,
' USA).

IX=Export from China to developed countries (Japan, Europe,

USA), then
1. Items for which Zhina is absolutely inferior (ZX=0)
2. Items for which China is relstively inferior (0< ZX/IM< 0.3).
. Items for which China is beginning to becomé competitive
(0.7 EX/MML).
4, Items for which Chinm is relatively in sdvantageous

position (1 &« =X/IM).

s
w
(o)

5. Items for which China is absolutely adventageous
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Tor these 5 steps, items for which export from China to develcped
countries is zero and relying on import are evaluated as absolutely
inferior, 2nd those for which export from China does not reach one
third of import are evaluated as relatively inferior. Those items
for which export to developed countries exceed one third of import
are considered =2s items for which China is beginning to become
competitive in the international market. This dividing point of

one third is besed on the fact that recently expvort of Japsnese
electronic computers exceeded one third of import, and this was regarded

»s beginning to become competitive in the international market nOte).

Note, text p. 12): See Nikkei Shimbun, “Shoten", Jenuary 13, 1979

‘ith this method of evaluation, unique technology for special
products for an ares and technology related to advantagecus resources
are evaluated more advantageously while products with contrasting
conditions are evaluated with disadvantages.

Those items for which export from China exeeed import are
regarded »s items with relative advantage, and those for which
import is nil but 2re being exported are evaluated to be absolutely
advantageous..

Items compiled in accordance with the foregoing criteria =re
summarized in table I-2-1 by majof branches of industry, =nd
concrete breeskdown is shown in table I-2-2. Regional breskdown
are shown in sttached table 2 (relation with Jepsn), table 3 (relation
with EZurope) and table 4 (relation with North Americe).

(1) Technologiceal standards of Chine-summary table by items..

According to summary table by items (tatle I-2-1), there were

91

S tp-pal
¥ vr,:.‘;;_ 3
-
.

= it it SRS DN ST PP NS T S




AD=A0B8 737

UNCLASSIFIED

FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AFB OH F/6 S
ECONOMV AND TECHNOLOGY OF CHINA ANALYSIS AND EVALUATION OF THE --ETC(U)

80
FTD-ID(RS)T-O“ZS-BO NL




°F
i
[o]
=
i

v .

fl2

I moo
II S AR Hm 2.0
. L.
MIROCOPY RESOLUTION TEST CHART
NATIONAL BUREAL OF STANDARDS 1964 A *

e




530 items from the four digit classification of SITC (standsrd
International Trading Classification) treated between China and
developed countries (Japan, Eufope. USA) in 1977. O0f these, 298

are items for which China was in absolutely or relatively
advantageous position, taking up 56% of totel. This is due to

the fact that relatively high proportions are tsken up by food-
stuff, =nimsls, non-food raw meateriesl, manufactured goods classified
by r=aw materisl, and miscellsneous goods. In terms of rsw meterianls,
however, greater proportions are taken up by leather, wood, 2nd fiber
goods 2s well 2s nonmetallic mineral products. Iron, steel, and
non-iron metals are seen in connection with items in the relatively
or absolutely inferior positions.

In addition to iron, steel, 2nd non-iron metals, items that
make up the relatively and absolutely inferior categories include
chemical engineering products, mschinery and transportation
equipments, and optic, medicel, and precision photography equipments.
However, each of these types of items include items for which China
is becoming competitive or is in relatively or =bsolutely advantag-
eous positions, demonstrasting the increassing cepsbility of China..
(2) Foodstuff and animals.

According to the breskdown of items 2s shown in table I-2-2,
animels (2live) (00) imported include improved breeds of cattle,
poultry, horées and other edible livestocks from Jespan snd Europe,
which probably exemplify the improved breeding of livestock and
poultry, an item emphasized by the government for reseerch end
development. Edible stocks are 2lready being exported to Japen.

Meat and meat products (01) include 2 large number of items




for which China is in relatively or absolutely advantageous
position. Beef, which is not being exported to Jzpen, is being
sent to EZurope, demonstrating the adequate processing technology
possessed by Chine.

In the dairy products and avian eggs (02) category, milk,
cresm =nd butter =re being imported from Europe, probebly for
research. Cheese, curd, and eggs ~re alreedy in sdventasgeous
position in comparison to Europe.

IZ. Trend of needs for technology induction in Chins.
II-1 Potential market for technology export.

We have thus far analyzed the industrial technological
standards of China in terms of the technological gap between China
and developed countries (Jepan, Europe, USA). <Chine is attempting
to lessen this gap by "working out its salvation by its own efforts."
However, »s has been pointed out recently, since the modernization

of a underdeveloped country starts with the recoenition of tech-
nological disparity, and it goes through a lzrge number of events
and changes leading to the economic independence, following

note 1)

politicsl independence, The impect of technologicel

disparity should be extremely great.

Note 1'text P. 43): Morishima, M. "England and Japsn; Volume 2," 1978,

In the past, we set up the pattern of independence in
industrialization for 5 southeast Asian nations as shown in figure
II-1-1, in connection with 2 research project, "Development of ’sies
in the 1970's and role of Japan.” This pattern is spplicable also
to "hine, and its new cycle could be recognized =s starting sgein

after purging of the four men group in 1976. The needs for Chins




for technologicel induction is thought to be newlv genersated
from e=2ch step of this cycle.
(1) Needs for technology induction in industrial independence.
First, we will determine needs for technological induction
at each step of industrial independence qualitatively.
Step 1: Elevation of educational standards a2nd increase
in sociological mobility--These phenomena serve as the motivationzl
force for the immence potential human resource thet is being wasted
in various forms to become an efficient force, thus producing the
energy for independence. The first thing implemented in China
after the second revival of Ding Chao Ping (July, 1977) was the
resumption of the system of entrance examination (October, 1977).
During the cultural revolution, entrance examinations were dis-
continued in September, 1966, so that this revival after 11 yeers
of college entrance exsaminetion was an epoch-msking chenge,

symbolizing the trend awesy from Macism and from cultural revolution
notez)

note 2. text p. 43): Shibatas, M., "Din Chizo Ping, the men who

leads the modernization of China,"™ 1978.

This indeed is the beginning of 2 new cycle. Technologicel needs
to upgrade educational standerds include language educstion system,
experimentsl setup, television education, educationesl instruments,
etc., »nd it is likely that induction will stert with items
suitable with the current status of China.

Step 2: Formation of developmental entity and promotion of

developmental plens--These are the processes exemplifying the
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returning of major activities of development to technocrets such as
the functionsries after the failure of efforts to promote self-
reliant economic activities through popular movements by the
initative from Mao Tse Tung Such as the great leaping forwsrd and
caltural revolution, for China which is an underdeveloped country
where the enterprising spirit has been inhibited and the management
of national economy has been relegated to foreign netions. The
developmentel plan started in 1975 was formulated by the functionary
of the Depsriment of Interior, led by Din Chi»o Ping whose honor

hes been restored. The needs for technologica2l induction for this
step include technology of economic planning and administrative
management, and these needs are expressed as the desire to leern
from the high rate of growth of Japan. However, during the stage

in which the principles of marketing economy are not well developed,
it is not likely that these types of technology would work effectively.
It is equivalent to the fact that the efforts to promote self
reliant economic activity by the populace is not likely to succeed
without the utilization of the price mechanism.

Step 3: Accumulation of domestic capital sand utilization of
foreign cepital --The s2ccumulation of capitel 1in a2n underdeveloped
country is achieved by the fostering of indigenous capitesl and
induction of foreign capital , with greater roles played by the
latter. Thus this process is prone to lose baslence and become out
of control. 1In Chine, the accumulation of cepitel for industrisli-
z~rtion hss been achieved mainly by that of domestic cepitel , but
at the presenht stage, the utilization of foreign cespital has been
seriously considered. For the utilization of foreign capitsl ,

appropriste knowhow in management became necessary.
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Step 4: Securing domestic market and necessity of developing
foreign market--This means that the so-called securing of domestic
market by import substitution, that is substituting imported
capital »ssets »nd intermediate assets by domestic production,
and the promotion of export by on-site manufacturing snd processing
of primery products snd intermediate assets otherwise would be
exported on such so as to achieve greater profits, to become
objectives for underdeveloped countries. In China, items which
could substitute for import or promote export by technology
induction are those in the 2bsolutely or relatively inferior tech-
nologicsl standards. Raw materials classified as on relatively
or absolutely advantageous levels could be processed on site, dut
manufactured goods so processed at this time are included in the
relatively or absolutely inferior groups. Concrete a2nalyses of this
; point would be presented later.

] Step 5: Progress of farmland reformation and development of
sgricultural production--It is reslized that the 5 srutheest Asien
nations hsve not satisfactorily achieved farmlsnd reformation,
their ~2gricultural technology is backwsrd, they cennot even produce
! : enough foods for themselves, snd export crops to esrn foreign funds
ﬁ are not very actively cultivated. In Chinas, "the besic theory of
agriculture” has been adhered to by the government beceuse ectuel
’ ? needs for agriculturasl crops would stesdily incresse when industrial-
ization that forces the resumption of urben shifting of population
! starts. The Chinese government recognizes that the increase of
food stuff production in China during the past 20 yesrs corresponds

only to the incressed demands by populstion increese and 1ndustrielization7

note).
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™hus, needs for technology induction for agricultural produz+ion

is quite grest.

Note), text p. 45): Hu Chiso Mu, "Let's speed up the realization
of the four modernization by cerrying out

things based on rules of economics.”
October 1978

Step 6: Development of underground resources zand develop-
ment of hesvy chemical industry--Underdeveloped countries rely
greatly on exportation of underground resources while the back-
wardness of heavy chemical industry is prevanting the utilization
of the developed resources. The task in attaining independence
is how to eliminate this gap. For China, development of petroleum
regsources is the key to the independence. It has been pointed out
that for Thins to develop its economy, to govern its populace
effectively, =nd to meintain its nationsl defense, it is necesssry
to hsve » huge 2mount of cepitel »nd = wide rasnge of imported
knowhow, from modern methods of administration to operation of
factories, and China has no other source of funds to pey for such

imports except for income from its petroleum resources nOte).

Note' text p. 46): Mano, S.,,"China, petroleum, snd Jaspen."”

August, 1978

During the reign of the 4 men group in the first half of the 1970°'s

development of the energy resource in Chins wss exceedingly slow, with
virtusl sbsence of progress. However, this is not only = fault

of the four men group, but a2lso due to the backwerdness of hesvy
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chemicsl industry. The *'four items of modernization" were proposed
to overcome this delay, »nd the 10 yesr plan =2mended 2nd augumented
by Ding Chiso Ping after the revival of his honors, sttempted to
incresse industrisl production by over two perts, centering around
heavy chemicel industry. However, its overly hasty attempts to
achieve its goals hes forced some revision already 2t this time.
It is necessary to know the trend of needs for practical technology -
induction.

Step 7. Necessity for the incresse in employment opportunity
and the incresse in skilled labor force--This step focuses. on the
contradiction thest the modern technologicel innovations graduelly
incresse the rate of cspital outlay per indivicdusl employee, so =s
to slow the expsnsion of markets for the labor force, while underdeveloped
countries have to incresse skilled labor force respidly, thus
strengthening the cavsbility to be internationelly competitive by
utilizing potential human resources in order for such nations to
become self reliant. If the immense amount of ceplital invested for
heavy chemicel industrialization is not going to absorbd labor,
the double structured economy would progress further, leading to
sociologiecsl contradictions. This is the main problem for Chins
at this time, causing it to have to place emphasis on light industry
with employment promoting effects while having a strong desire to i
2ttain hesvy chemical industriaslization. Thus, the needs for ]
technologicsl induction in connection with light industry is likely
to continue in the future.

In the foregoing sections, we made 2 simple survey of the

pattern for China to attein its self reliance and industrialization,

and discovered thet every step of the newly begun cycle hes




important needs for technological induction. Only sfter understanding

such needs of Chine, we could identify the policy of China on future
induction of foreign technology. The future policy, according to
Kang Shi Si, the chairman of the National Committee of Zconomics,
centers around the following 3 points (news report, April &4, 1979):

C) Foreign technelogy induction will be accomplished gradually,

in accordance with conditions in China,

C> Avoid simultaneous construction of a large number of mesjor
projects with cooperation of foreign nations.

(:) Cooperation of foreign nations will be sought actively for
small size projects such as light industry, textile industry,
and export products,

Ae consider that basic work in evaluating current conditions

of China to have 2 renewed importance.
(2) Evalustion of needs for technology induction of import sub-
stitution, export promotion, and developmentally directed types.
Now, concrete evaluation of items that could be considered for
technological induction to achieve securing of domestic market and
developing of foreign market, 2s noted in Step 4, will be attempted.
1. addition to the import substitution and export promotion
types, types of needs for technologicesl induction should include
the development-directed type, such 2s resource development, con-
struction of industrisl beses, sgricultursl development, a=nd
technological development of systems of trensportetion.
In evaluating needs for technological induction of import-
substitution type, growth rates of import by Chine from Jspan,
Zurope »nd UCA sre computed by items in accordence with the 4 digit

classificetion of SITC code, ranking from the top, classifying to
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the following 5 steps. The period for which the growth rate was é

computed is the 3 years between 1977, and the time for which the
latest QOECD trade dats are available, and 1974, the year prior to
the inception of the "modernization in four aress.”
1. Items newly started are assumed to be imported.
2., Items with growth rate of imput from ist to 100th in ranking.
3. Items with growth rate of import from 10ist to 200th in .;
ranking. 1
4, TItems with growth rate of import from 201st to 300th in
ranking.
5. Items with growth rate of import from 301st to 428th in
ranking.
However, of these items, those for which technological stsndards of ;
China »2re considered to be in relatively or absolutely advantageous
positions, 2s noted in the previous chapter, are regsrded as items with
low needs of technologicel induction, and are excluded.
Next, for needs for technologicsl induction of the export

promotion type, growth rates of export from China to Jepa2n, Europe, ]

and USA, 2re computed by items in accordance with the SITC code 4

digit clessification, ranking is made from the top, »nd classified

L eg—

into the following 5 steps. The rate wss computed 2lso for the 3
year period, from 1974-1977.
1. Items newly started or assumed to be exported.
2. Items with growth rate of export from 1st to 100th in .
ranking.
3. Items with growth rate of export from 101st to 200 th in
ranking.
L, Items with growth rate of export from 201st to 300th in

ranking.
5. TItems with growth rate of export from 301st to 459th in
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ranking.
Here, too, the items for which technological stendards of Chins
are considered to be in relatively or absolutely =dvantsgeous
positions, »s noted in the previous chspter, are regesrded 2s items
with low needs of technological inductian, and are excluded.

The needs for technological induction of development directed
type sppear in connection with items with low growth rate of export.
0f the items imported, special attention is paid to those considered
to be in absolutely inferior position of technological standards,
2s having especislly strong needs. These are items imported from
but not exported to developed countries. Evaluation could be made
through clesssificeation into the 5 steps, in the ssme manner as
for items of import substitution type..

In order to graphically illustrate the foregoing, the items
of import substitution, export promotion, snd development directed
types, » matrix is constructed with the 5 steps of import substi-
tution and development directed items on the sbscisse, with the
S5 steps of export promotion types on the ordinate, along with o
column for the development directed type. Grephicel positioning
could be readily understood when the fact that even for goods in the
same item, large sized, high quality ones are imported, and smaller,
low quality ones are exported, is taken into consideration. Usuelly,
technological induction is carried out in order to achieve improved
quality, lsrge size and msss production. If technology induction
carried out with such objectives could contribute simultaneously
to import substitution =2s well as export promotion, then it is most

desirable for sttainment of self relisnce and industrislization.




mable II-1-1 summerizes the number of items on the meatrix for
needs of technological induction. The 4 types of needs for tech-
nologicsl induction are typically shown. The results of 2ctual

classification work are shown in table II-1-2.

Based on the classified table, the following observations ars
made on each step of technologiczl needs of import substitution .
2nd development directed types.

Pirst, items newly started or assumed to be imported, which
are arems where new needs for technologicsl induction are occurring,
include farm products such as soybean oil, rapeseed o0il, and mustard-

seed 0il, for which a decrease in export has been noted. Possibly

technologicel assisteance for producing these items may be necessary.

From the science 2nd technology plan of China, it is cleasr that the

horse, mule, 2nd hinny are development directed items because of

needs for improvements in breeding. In connection with light industry,

i topping of sheep and other animal wool and hair, as well s roving
are noted as items with technological needs of export promotion type.
ZIxports of lumber, boards and unit boards for plywood are decressing.
Logs and raw wood for milling of lumber and manufacturing of plywood

‘:? have needs of development directed type for domestic construction,

‘:‘ so that it is probable that needs exist for technology in forestry.

r ? In connection with heavy chemicel industry, technological needs of

| develovment directed type sre clearly shown for steel building
L materisl for railwey construction, other rsilwsy rolling stock, and
cement.
Second, items with higher growth rates of import, from 1st to

100th on ranking, for which needs for technology induction of import

g‘
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substitution 2nd development directed types are considered to be
grest »t this time, 2mong farm products, include oil and fat of
animesl =nd plant origins, which are seen as items with needs of
export promotion type for atteaining masss production capability.
Butter is snother item which could be exported, in addition to
substituting for import, if appropriate technology induction could
be cerried out. Poultry products sre shown 2s items with breeding
improvement needs of development directed type. In connection with
miner=l industry, natural, unpolished industrisl dismonds hsve needs
of import substitution =2s well as export promotion type, with the
possibilities of induction of mining ~nd polishing technology.
Aluminum and its alloys are shown as items with technological needs
of import substitution type, and ferromsnganese as items with needs
of development directed type. Induction of metellurgic technology
is being considered, as could be seen clearly from the items of
emphasis in resesrch and development in China. In connection with
light industry, textile products with elastic omponents, trimmihgs,
buttons, zippers, combs and toiletry goods are seen as items with
quality improvement needs of import substitution and exvort promotion
tvpes. All of these, =s noted in the previous chapter, are in the

competitive stage for the current levels of CThinese technology.

Stoves, ranges cooking hesters, hesrths, gss burners, =nd other
similar items sre things for which Chine is becoming competitive
technologicelly, and could advance to heve needs for technical

induction of export promotion type from import substitution type.

It has been known that at this time needs for technological




induction of import substitution type for television receivers,
phonorecords and masters for their menufacturing, and recording
tapes =2nd sheets. In the heavy chemical industry, in connection with
iron and steel, items with technological needs of import substitu-
tion type include wirecloth, wiregrill, rope 2»nd other related items,
inner plrte of ferroalloy steel, c¢2st iron pipes, oildrums, etc.
Development directed type of items include formed steel (over %0mm),
steel sheet piles, steel anchors =2nd anchor pesrts. In connection
with chemicel products, high temper>ture cosl tar distillates and
relsted substances, with technologicsl needs of import substitution
tyve, have just started to be exported. Msn msde plastic, chemical
industrial products, chemicals and flash materials for photography
could be tied to the direction of export. Rubber tires, tubes,
rubber belts and belting could be classified as items with tech-
nological needs of purely import substitution type. Petroleum and
g2s are classified a2s development directed type, but self reliance
is likely by induction of drilling and utilization technology.

Thirdly, we will look at items with growth rate of import =t
101st-200th on rsnking, which 2re considered to hsve technology
induction needs of import substitution and development directed
types in the nesr future.

*mong farm products, fresh and condensed milk and cream are
clsssified &s development directed type. For this purpose, middle
(sic) of improved breeds sre already being imported, showing the
emphssis placed on deiry farming as a direction in modernized
agriculture. Butter has 2lreedy been exported. In connection with
light indu.try, textile products sre noted in relation with export

promotion type. In addition, technologicml needs of import sub-
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stitution tvpe =2re seen with synthetic fiber textile, linen textile
ramie textile, 2nd hemp textile as well as'knitwork. Technologicel
needs of export promotion type are seen with consumsble precision
electronic =2nd electric instruments such es lenses, prisms, reflective
mirrors and other optic instruments, communication instruments,
brosdcasting »nd receiving instruments for razdio »nd television,

and other =pplied radio instruments. Monoculars, binoculars,
microscopes, and other optical instruments, wstches, wstch movements
and wetch cases could be connected with exporting in the near future.
Phonographs, tespe recorders and other types of recorders and voice-
sound reproducing instruments are regarded as items with technology
induction needs of purely import substitution type, but through
Japsanese-Chinese jaint enterprises, these are now beginning to be
exported..

In connection with steel of heavy chemical industry, thin
vlates sre a2lre=dy connected with technological needs of export
promotion type. Thick pletes 2re =21lso beginning to be exported.

In the future, wire rods =nd jointless steel pipes could be
connected with exporting. At the present time,high pressure water
conduction steel pipes for hydroelectric power plants, formed steel
(R0mm or less), steel belts, and steel pipes (excluding cast iron
pipes) are items with technological needs of development directed
type. Items related with steel are seen within the group with import
growth rate from 1st to 100th on ranking, relasted with import sub-
stitution and export promotion as well as development directed type,
thus induction of steel plants could be seen a8 technology induction,
that "kills three birds with one stone."” 1In connection with petro-
chemicsls, technological needs of purely import substitution type

are seen with ether, epoxides and scetal, orgenic synthetic dyes,
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short synthetic fibers, phensesl, resins, =nd 2mino resins. Needs
of import substitution type are continuing to be present with
phosphate »nd nitrogen fertilizers. In a2ddition to items related
to steel, strong needs for manufacturing technology for buses =nd
specinl use a2utomibiles such 2s fire engines, sprinkler trucks,

and repeir cars.

In the foregoing, items with strong needs for technological
induction of import substitution and development directed tyves
are surveyed. NNext, we will look at items with strong needs for
technological induction of export promotion type.
Items newly started or .assumed to be exported are likely to
have new needs for technological induction of export promotion
tyne. Some items are exported »s samples. /rutometic deste processors
and their component instruments, which have high growth rates of
import, have been exported from North America to Chine a2s ssmples.
Although growth rates of import sre high, metal processing instru-
ments and machinery are also beginning to be exported. Items with
low growth rates of import and newly begun to be exported which
show needs for technologicsl induction of export promotion type
include, in addition to those related to steel, trailers and other
vehicles and their parts, 2nd leather tanning and processing machinery.
Items with growth rates of export from 1st to 100§h places on
renking sre with greatest potentisl for export promotion type of
needs. Those with import substitution needs as well have slready
been noted. Items of purely export promotion type include machinery
such as loading machinery, food processing machinery, etc.
Induction of mass production technology for these items is » possibility.
The next group, those items on 101st to 200th on ranking elso

have potential technologicel needs of export promotion type. Of these,
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items with import substitution type of needs have alresdy been
noted. For items with purely export promoting needs, messs pro-
duction technology for printing and book-binding machinery,
.zrtors, etc., are noted.

In the foregoing, the trends from 1974 to 1977 are seen in
terms of the five classifications of import substitution, export
promotion, =2nd development directed types of technological induc-
tion. Now we will see how the trends noted are shown in inquiries
for plant and machinery importation based on the 10 year plan
which was re-started in the beginning of 1978.

(3) Technology induction needs as seen in inquiries for plant =nd
large scmale machinery importation.

Studying transfer of technology accompanying a plant based
on table II-1-3, it could be seen that the imports related to the
Pao San Iron Uork, Shangh2i, in generasl, are 2imed 2t "killing
three birds with one stone,” with import substitution, export
promotion, 2nd development directed types. However, these are
divided into those with needs of development directed type such
as technological training, those with needs of both import substi-
tution a2nd export promotion types such a2s hot rolling plants,
those msinly with needs of import substitution type such es
sesmless pipe msnufacturing plants snd firebrick plents, =nd those
with needs of development directed type such as thermoelectric
power plants. Other steel-related plents include development
directed type with objectives meinly of renewesl of obsolete
facility, end import substitution and export promotion types thet
center sround expansion and new construction.

Plants related with petroleum development have needs of

development and export promotion simultaneously. Oil refineries
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for donestic consumption 2nd needs for technology in utilizing
natural gas as city gas =re noted.

As has been seen previously, needs of import substitution
type are major ones for plants related to petrochemicsls. The
ethylene plant with the capacity of annual production of 300,000
tons, which will become the center of a petrochemicel complex
also has needs of development directed type for the construction

of an indusiris=l center. Mammade leather plants are related with {

export promotion of general goods. The reclsmmation of used
sulfuric acid could be regarded as import substitution, but
basically it represents needs for envirommental protection in
connection with development.

Plants related with electric power are classified as needs for
domestic construction.

As has been seen previously, electronic and precision
instrument plants a2t this time are basically noted as needs of
import substitution type. Of these, meanufacturing plents for
r=dio 2nd television speakers, and production of digital clocks
are related with export promotion. At this time, utilization of
computers centers sround scientific =2nd technologicesl computations
for technologicsl development..

Plants related to non-iron ores are aiming at domestic
resource development and import substitution. In cese of cooperative
prospecting, portions of these plants are considered for exporting.

Plants related to transportation are for expediting the
organization of domestic transport systems. Internsl combustion
engines of piston type are noted with both import substitution and

export promotion needs, snd as such, they are exceptions. There sre
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some possitilities that manufacturing of trucks could be processed
on commission, and a portion of products could be exported.

Plants related to ships constitute a portion of the transport
system. Needs for modernization of shipysrds mesinly through new
equipments are classified 2s development directed type. However,
since ore and other csrriers of 100,000 ton capescity have high
growth rate of export, work on expension of shipyard for cepability
of building these large vessels is considered to have needs of
export promotion type as well.

Plants related to building materials, for needs of import
substitution and export promotion types, are concentrating on
high quality products.

Other plants, such as modernization of fishing equipments,
modernization of food distribution, facilities for dresinsge, etc.,
are centered sround needs related with necessities of life.

Transfer of technology 2ccompanying import of large machinery
is s=2id to represent needs of development directed type, as import
of this tyve is cerried out largely in order to speed up the
availability of items which could not te manufactured or produced
domestically. Technology transferred is mainly that of operetion,
and through service and maintenance, technology of menufacturing
also could be transferred. Machinery for metel work and turdbo-
compressors, which are imported to promote domestic production to
contribute to export promotion, could be classified 2s having
needs of import substitution as well. Items related to prospecting,

drilling, »nd transportation of coal and petroleum could be clessified

»s having needs of export promotion type as well.
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Inquiriess on importation of plants and large machinery based ;
on the 1C year plan restarted in the beginning of last year, clearly
show the strong needs of Chinese lesders, 2iming at resource develop-
ment 2nd development of hesvy chemical industry. However, develop-
mental needs of various parts of China surfaced, and needs for
technology induction exceeded the nstional budgetry limits.. These
resulted in the postponement of contract occurred in February of
this year. 1In China, 2t this time the system of wholesale prices
as related to consumer prices is not well established, and it
appears that needs precede without determination of costs at each
factory. It is clear that China has a2n immense potential as =
market for exporting technology, but the only w2y to materialize
such » potential is conquering each step of industrisl sgelf
relisnce in » stesdy, patient manner. It is healthy thet China
shifted its emphssis onto besic agricultural theory and smell
projects centering around light industry. Also it is normal to
return the emphasis to cosl development from petroleum develop-
ment with greater risk.

At this time it seems as though we need to define and evalueste

technology exportation for Japan to China with wakeful eyes. (All

right, now I'm awake).
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1977%¢KE7 #GNPHA
LI "] 100 %A 1.0%
2| 8 x | 389 ? 21%
2| B ] 316 2.6 %
yl! 23 v =& 204 20%
Y 4 9 x 151 23%
6! x | 10.95 i 2.4%

pﬁﬂ tPEHRAam 9 78SEMB LU International
Financial Statistics Nov. 1978 0&RK

1 E:PRIGNPR1I%EL TRR, BRXZRMA, XM
hrsu

Table I-1-1, Comparison of levels of investment for research

and development.

1-"hina 2-Ja2pan  3-lest Germany 4-France
5-Zngland  6-USA  7-Fiscal 1977 8-x101%yen
9-ratio to GNP 10-background material: estimated
computations from science and technology revort, 197%
edition, and Internationsl Financial Statistics, Nov. 197%.
i 11-Note: Tstimate computation for Chins as GNP ratio ot 17.
Figures for Japan, Europe and USA include both goverrmmental

‘fl and private sectors.
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m | &8 W

100004 % | 10@z 7] @

BEETLE 213 | 18 | o011 2.4

| BREIF=xL L 4181 | 351 0.81 18.0
INE XY $ ] !'

d| BKeredik 1281 | 108 052 110

§| o o5 1936 ‘ 16.2 1.00 220

5] NG -=ra¥-2R 4296 | 361 215 47.0

é & it 11907 © 100 459 100

10 Tt & Bitlgren, Boel‘and Sigurdson, Jon " an Zstimate of Research and
Development Expenditures in the People’s Republic of China 1n 1973 "
OECD,Jul. 1977.

Tsble I-1-2. Zxpenditure and number of personnel for resezrch
and development in China (1973)

1-basic research

2-agriculture and resources other than energy

3-medicine, hygiene, 4-defense

S5-manufacturing, energy, transportation

6-total 7-personnel 7a-persons 8-expenditure

9-10 x 109 yuan 10-background information
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7 & % & & AQLFAKOORAREN
FA Ao
1| % @ (1973) 1,191 9 13
a 1975 255 23
a4 x (1977) 272 24
3| & #w (1975) 94 15
gyl 73 -2 (1975) 62 12
gl 1x9 2 (1972) 77 14
6| * m (1975) 533 25

Re ekl 197 8% (I
EohBicovTit, Bl ~1-~-2k it %

Table I-1-3. Comparison of resesrch personnel
1-China 2-Japan 3-West Germany 4-France 5-England
6-USA  7-llumber of researchers
8-number of researchers per 10,000 population
9-x103 persons 10-persons
11-background informatipn: white paper on science and

technology, 1978 edition

12-Note: For China, estimated from table I-1-2,
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I-l=4. Items of importance in research and development in China

!

No.

Agricultural Science 1

& Technology

2

0w W N

10
11
12
’

i13

14
15

16
17
18

CHINA, Outline of plans for nat‘ouwide science (JAPAN, l0-year basic plan for scisnce

& technology, 1978-1985 (draft) written .an.78 |8 technolo resented May 77. .

Research of systems & techniques of cultivation '

suitable for mechanization ! -

Development of various high quality and high ‘

capability farm machinery & implements

Technique of formation of high yield farm- Elucidation of factors in changing

;land by soil improvement & water melting (sic) fertility of soil
)

Improvement of low yield soil that takes up 1/3 !‘l‘cchnology of formation, maintenance

of total ‘& servicing of agricultural land

Facility to transport water from south to north Technology of constructing sea-~area
rresarvoir

New complex fertilizers :

.uol.ogical nitrogen fixation Elucidation of biological nitrogen

Scientific fertilizing ‘fiul:ion machsnisa

Technology of irrigation and drainage Prevention of meteorological damages,
utilization of energy from sources such
as geothermal and waste heat, wind power,
etc.

!Bruding of new varieties, new technology in New methods of breeding, breeding of

breeding bettar varieties

Improvement of yield, quality & resistance of itlprovulnt of photosynthetic efficiency

new breeds !

New pesticides which are effective & non- :

‘pollucing )

Comprehansive prevention technology of agri- Technology in preventing damages by
,cultural pests agricultural pests

New fast growing, high yield breeds of trees, Forestry technology in tropical ares, &

new technology utilization of species of trees that
i t:ulin tropical area (sic)

Compreheansive utilization of forest resources, echnology in forestry managemeant

forest fire preventiom, technology of fire- !
fighting

Development of grasslands echnology of feed production
Improved breeding of domestic livestock & poult reeding and propagation technology
Mechanized breeding reeding oanagement technology
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20

!Inrov-cnt of fishery production, culturing

|
Ocean fishing & processing
|

Modern scientific experimental scations for
agriculture, forestry, animal husbandry &
fishery

Agricultural biology, agricultural sngineering,
application of new technology for agriculturs

ea fishery developmsnt
Fishery technique with culturing of

Foclmology of cosstal and shallow

Fesources

Technology of utilizing new protein
Fesources, technology of utilizing unused
br little used, protein resources from
’ntor

Fcchnology of utilizing radiation

Energy science &
Technology

24

25

26
27

28

29

30

1

32
33
kL
335

Development of petrogeographical theory & start-
ing of oil & gas prospect-on

Research on new processss, technology & equip~

echnology of devalopment & obtaining
bf oil & natural gas

ptorage technology of petroleum &

ment for various prospection and develop

%Ilprovmn: of well-drilling standards & rates
©of yields of petroleum & gas

{Development of processing technology of crude oil
hbehsnulucn of important coal mines & froa

Improve=snt of msechanization standard for medium
& small sized cosl aines as well

Research on basic theory, mining technique, equip
t & safety technology for coal sining

aporization, liquification & comprehensive
Lcum:mn of coal

Development of coal, new methods of transport
i& utilization

jLarge scale hydroelectric power plants
Electric power plants at mining sites
bt;c scale electric network

{comprehensive mechanization to sutomation for sowd

1l gas

tReserach & development of coal utilize-
tion technology

Technology of low calony vaporization,
high calony vaporization & liquificetion
Technology of colloid fuel, fluid layer
fuel technology

IConstruction of ultrahigh voltage transaission
Lines
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technology in electricity transmission
research on super ultra high veltage &
arge capacity transmission, ultra
onductive transmission, etc,)
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43

44

45
46

| Technology of large scale dam construction

Large scale power generator units, large scale
: hydroelectric generators

' Earthquakes i{nduced by dams, technological pro-
) tection

_ Construction of nuclear power plants

Research on ensrgy sources such as solar,
geothermal, wind, tidal power, etc.

Research of controlled thermonuclear fusion

Low colony fuels such as stone coal, arsenics,
oil shale, etc.

Utilization of methane gas resources in farm-
- ing areas

Technology of better utilization & conservation
of energy, utilization of remaining heat

; Decraase in coke ratio in iron manufacture

E Decrease in coal consumption in electricity
generacion

Decrease in energy consumption in chemical &
metallurgical industr

e A

l‘rechnology of dam design & managsment
|

Light vater reactors, nuclear fuel
cycle, new types of reactors

Development of natural enexrgy

Nuclear fusion

Utilization technique of oil shale
& tar sand

Development of effective utilizacion
of energy

Material science &
Technology

48

49
50
51
52

53

35

’Nw technology in intensifying mining yield
i
Technology in ore dressing of hematite
Research on ores that contain multiple metals
Increasad production of titanium & vandaium

Refining technology for copper, aluminum, nickel,
Fobalt & rare earchs

search on prospecting & rules of formation of
iron-rich ores

Establishment of system for iron-steel & non-iron
metal materials

Cement & other building materials which are light
strong & versatile
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_Utilization of low quality and non-
‘utilized resources, in-place leaching
technique
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56

57

59

60

62
63
64

— TN oo

Research on mining, ore dressing & proeessing of
non-iron metals

Technology of synthesizing organic material using
petroleum, natursl gas & coal

Intensification of research on cacalysts & devel-|
opment of technology for direct synthesis

Innovation in production technology of plastic,
synthetic rubber & synthetic fibers i

Improvement of standards of automation & equip-
ment of petroleum industry i

Various special materials required by defenge
indugtry & new technology i

Research on structural & complex materials
Basic research in materials science

New experimental technology & development of |
measurement & testing methods |

Materials to endure high heat & cold
temperature, special performance
materials

High perforasnce structural material
New processing technology

Computer science & 65
Technology

66

67

69

70
n
72

74

Basic research in computer science & related :
fields

Industrial production of LSI

Research & production of large size computers

Formation of mass production capability of com-
puter systanms

Research on computer accessories, softwear &
applied mathematics

Develop! of mod puter industry

Popularization of microcomputers
Use of super high speed large size computers
Sevaral computer networks and data bank

Computer control of major production process &
sanagement for some important enterprises

Measurement, transmission & processing
technology of information

Materials for electranic technology,
element technology (increasing speed
of semiconductor elemsnts, practical
uss of super LSI)

Supporting technology for information &
communication systems
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Laser science & 75 | Laser physics, laser spectrophotometry, Scientific technology of opto-
Technology . research on nonlinear optics electronics laser
{76 | Construction of experimental lines of photo- Practical use of materisls & elements ;
communication for optic fiber cables & light source !

for photocommunication

77 | Improvement of standards of laser equipment in
general use & research on detectors

¢
',C 78 | Development of new model laser equipment Increasing power output & effic-
! i ; iency of laser
i ‘ '
. ,79  Development of new wave lengths of laser  Development of new laser
Eg ., Research in new mech nisbms 33 la.sienr iener'&tion
i . Research on structures of substances using laser '
182 } Isotope separation by laser Isotope separation utilizing unique &
| ! advantageous properties of laser
83 1 Laser nuclear fusion Laser nuclear fusion
84 | promotion of application of laser in various
' areas of economic and defense activities
Space science & {85 | Automation of weather observation, rescurce Establishment of analytical & processing
technology ; survey, environmental monitoring & cartography technology of observed data
86 | Innovations in technological system of commmuni-~ Information & communication systems
¢ cation & radio-TV broadcasgting (new systems of broadcasting such as
lsatel.lue broadcasting, SHF band broad-
f { casting, etc,)
t v
4 i 87 | Technology of remote sensing ;Technology of remote sensing
88 | Formation of satellite utilization system & !
space research center ;
89 | Speeding up of transportation system ! Development of large size rockets
] . 90 | Research, construction & launching of scientific ' Satellite system including scientific
& applied satellites & applied satellites
' 91 | Launching of skylab & space explorer Development of instruments on ground &
b . abroad satellites
* 92 | Applied research of basic theory of space science
& space technology

' 118

L]




—

High energy physics

93

95

96

97

98

99

100

Theoretical research of high energy physics

Establishment of high enargy physics research
center in 10 years

Proton accelerator of about 300-500x10% volts of
the first 5 years

Construction of higher performsnce, larger size
proton accelerator in the second 5 years

Preparation for high energy physics experiments,
especially research & construction of detectors

Research on high energy physics theory & cosaic
rays

Mutual exchange of information between high energ
physics & related fields

Research of application of accelerator cechnology
on engineering, agriculture & medicine

Utilization technology of ultra high
temperature plassa

Gens engineering

101

102

103

104

105

106

Establishaent of laboratories & organizations on
genetic enginesring

Basic research in genetic engineering

Combination of molecular biology, molecular
genetics & cellular biology

Utilization of new techmology of genstic engin-
eering in medical & pharmaceutical industry

Prevention & treatment of certain difficult or
uncommon diseases

Research on life science

Gene sngineering includes ressarch on
DNA alteration

Elucidation of life phencwenon & various
biological functioms (bssic research
centering on the molecular level)

Technology of industrial application
of living organisms & their function

jConquering of viral infectious &
hereditary diseasss

Creation of new high yielding breeds of farm
crops that fix nitrogen by themselves

Basic research of photosyathesis & its
application on food & ener roduction




Comprehensive
utilization

'107 Comprehensive utilization of resources [ Utilization of general wastes or

|108

resources

Utilization of three industrial wastes (waste Technology of utilizing industrial
gas, waste water & solid wastes) wastes as resources
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Automatic Subject 1 Institute for 49008 X198 %, | 4
Citation Aflert Scientific Information| @A 52% 8410 400000
(ASCA V) (st B0 T ‘_1_
U.S. Gaverment Nationa! Technical wWyieh (DOD), K
Reports Announcemenis laformation Service FHH (NASA), =-1'-:v' 58000
' ¥~ RF (ERDA) 2 & '

(USGRA)

(NTIS)

KRB MY At~ T 1_

internationst
Intormation Service in

[nstitution of
Electrical Engineers

@ 420 387@ 3
(B 2000 SER % K%

Physicy, F 80% ;W 68000
e B 32000
Electrotechnology, 2ARK 10% iy 90000
Computters and Control. FURY 10% ’
(INSPEC) (IEE) o™ t
CA—Condensates Chemical Abstracts 1200035, 1007 @
Service ¥ Chemical 393000
Ahstacts KRHSHA |
LMD RIEBAB LTV
(CAC) (CAS) LT 1]
Metals Abstracts Index Anerican Saciety for 10 08ENEMXL §
Date Baase Metals S OOMIENKNMMT,
905%. €,/ 737, & 26000
(METADEX) (ASM) | Mg, FUBAXTS%
Computerized Engineering Index 350004, xanit
Engineering Index Ine. e akiky, W é 82000
(COMPENDEX) (E$) |}

Table I-1~5 List of mejor data desis.

Name (sbbreviation)

A
B lisme of =gency thet compiled the date banks.

(]

O Contents

Information contsined

2 Number of ~nnuesl listings

Remainder key next page




Table I-1-5 key(cont.)

1 62 from 4,300 journals, 2% from other sources,
420 references cited.

2 Reports of U.S. governmmental ~gencies such #s Depsritment
of Defense, Nmationesl Air & Sprce Administrstion, EZEnergy
RPeserrch and Development Agency, etc.

2 (A 20 journsls from 3R notions.

(B) 2,000 journsls »nd U.S & U.K. pertents, 80<,
Convention proceedings 10%%
Thesis for advanced degrees 10%

(C) Same =s above.

L 12,000 journsls from 100 nations.

Summery »nd indices of all pspers included in the journasl,
Chemical Ahstracts (sic)

5 Zntire texts of pspers in 100 journals and excernts of
900 journsls merke up 957", the remsining 57 bv monographs,
proceedings, »nd thesis for =dvenced degrees.

€ 3,500 journsls, proceedings, books.
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I-1-1. Fields covered by dats dbease,
Tields A’ degree of snalysis
Deep (det=iled)

Agriculture, pesticide

Biology, biochemistry

Medicine, pharmacology

Chemistry, chemical engineering
Physics

Electricity, electronic

Met=1s

Engineering
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mable I-1-6. Number of pspers published in Chins during the p=st 2

Az M7 % | BAXR
0 AR AR 28
F o A 15
G HUHEE e dy : 109
D 2 s W 1
® v-F- LR Lo
@ FUHTHE 2
D MERAF -—HHT 13
® BEFLF , 13
© ®aHA | 4
D ok | 129
I a it ] 339

{2 AF:CAC, COMPENDEX
E:1978FEXRE A8 HEEIET,

vears by fields of technology.
A Tields of technology

B ilumber of papers

@/\gricultural science 2nd technology

(3 Znergy science and technology

@Mpteripls science »nd technology

@ Computer science =nd technology

(5 Leser science and technology

@Space Science =nd technology

(? High energy physics

(B Gene engineering

@ Comprehensive utilization

@ others

11 Total

12 Bsckground material: CAC, COMPENDEX

Note: As of the end of 1978, inot including Tesiwen and

Hong Kong
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Pigure II-1-1 Key:

1 Political independence

Upgrading of educational standard

‘) N

Tormetion of developmental entity =nd nromotion of

developmentsl plans.

=

Utilization of foreign cepitals

Accumulestion of domestic cepitals

ON W

Development of foreign market

~3

Securing of domestic market
8 Development of underground resources
9 Attainment of heavy chemical industrialization

10 Development of agricultural production

11 Zxpansion of labor merket 2nd improvement of labor producting

12 Upgrading of living stendards

{ 13 Determination of opinions

‘ 14 Zconomic independence T
15 Coup d' etat

' 16 Zlection

17 Source: MRI "Development of Asia in the 1970's and role

L

of Japsnese enterprise” 1972. 5

18 Step

e
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Table II-1-1 Summary of needs for technological induction by
items, 2s seen by export 2nd import growth rates
by item. (Average rates of growth, 1974-77).
1 Import 2 Txport

3 Items newly started or resumed to be exported

&

Items with growth rates of export, 1st to 100th on ranking,
over 617, 1

Items with growth rates of export 101st ‘o 200th

Items with growth rates of export, 301st to 459th.

5
6 Items with growth rates of export, 201st to 300th
7
a

Items which have never been exported
E ; 9 Items newly started or resumed to be imported
10 Items with growth rates of import, 1st to 100th on renking,

A over 19%.

- . .. T T T T s
——

’ ? ! 11 Items with growth rates of import, 101st to 200th on renking
12 Items with growth rates of import, 201st to 300th on renking
13 Items with growth rates of import, 300th to 429th on renking

e N e —_—_— - .-

14 Import substitution and export promotion type

15 Purely import substitution type
16 Development directed tyve

§ ' 17 Purely export promotion type
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Table I-l=2 (sic) Needs for Technological Induction as seen by growth (Average rate

rates Of export and lmports b

items

of growth 1974=77)

.z port Ttems newly Export growth rate|Export growth rat rt growth rate rt growth rate [items never
b ptarted or re- |1st~l00th on rank-{10lst-200th on Olst-300th on BOlst ox balow in | rted
impo sumed to be ex- |ing, over 503 ranking 60015% anking 1420% ranking 414100%
cted ;
. Topping & roving{Powdered cocoa Soybaan oil Spigel
[ £ lhugo:lo:hu (unsveatened) priats ilvay construction
imal terisl of steel
ir pesesd & aus-
tard oil Other taflway roll-

ing stock

Natural corn (unpro-
cessed & scrap)
(including chunks &
boards of natural
otk

Bulbs, tubes, liv~
ing treea, roots,
cuttings & other
plante

Lumber, thin board,
: unit boards for pl:
. wood (thickness olive ofl

Swm or less) horse, dookey, mls &

Wooden boxes, cratem, hinmy
drums & other con- explosives

kainers
Halogenates & sulfides
Eot'u oade of none of nou-aetals

precious metals
t Ignition apparatus
i such as fusas, detonstors
Sunflower seed oil

Cast irom castings
(unprocessed)
Lead and its alloys
t b (processed)

t logs & raw lusber for
‘*r:hu processing to
lusber or ply-
wood (conf lers)
Cenent

Ceude potassium salts

!
fety glass ,
t

gl

ltems newly started of Tesumed to be imported

——
- 2 i

128




At i 0t i ot

o

o=

e O i s

s ——— o e e

port | Itams newly
. started or re-
Impor®™i sumed to be ex-

| ported

Export growth rate
let~100th on rank-
ing, over 60%

Export growth rat
101st-200th on 0Olst-300th on
[canking 60152 panking 14~02

port growth rate

Export growth race
30lst or below in
ranking 41131002

Ltems never
jexported

Import growth rate lst-100th on ranking, over 19%

! Automatic data pro

-cesses & component |(boiled 1idized
: PO ¢ s OX mfu;_!lu:tonl, zippers,

inst

s, &

Mnimal & plant oil

Adahed "

H »
data transcribing
'machinery, reading
'machine for daca

; processor, both
1optical & electro-
!sagnetic

|Righ temperature
icosl tar distillac
‘and related
products

ted or poly~
Tized)

irecloth, wire

similar items made
jof wire (including
endless type)

o

{Industrial diamond
(natural, unpol-
1shed)

Textile & trimming
using elastic ya

\(excluding kaitwork

|

f

igrill, nets & othext

Butter
Bpinning fiber pro

Mail, parcel post

combs, tolletry Huccs for wadding
goods ]I. aschinery
Other chemical pther printed
‘engineering terials
products other ferroalloys

Asbestos products,

materisl for floms electric
Llishing ppplhnc..

_  Stoves, ranges,
l::.:.:;h::' tooking haaters,

riodicals hesrths, gas
burners & other

binilar items

for home use

Craft pulp & soda
polp (wood pulp)
(exciuding those
for dissolving)

pther asachinery

Chemicals & flash-
ing materials for
pbntography
(blended or not
‘separated in ali-

iCast iron pipes
<01l drums, boxes &

Pulfur (excluding
blinated, pre-
kipated & colloidal

other similar
contatners (for PUifur)
thmuin., gtul rail
shipping, packaging

Radt ive ol

‘Television ¢ T

!(ineluding those

| radicactive isotopss

equipped with ndtaP their coepounds &

receiver, recorvder,

or ground repro-
fgucer)

Calculacors, cash

similar instrument

aixtures

Ferromanganese

poilera (excluding
pboilers noted in No.

(tor central heating),

Tegistars & other %711-1) and radiators

with calculating
mechanisms
1

her elemsnts

hir heaters, hsated
air dividers & their
parts (made of steal)

Dther office maching
| F:ul.tty

ks of sluminus

r its alloys
bricating oil &
reass (including

those for wnich
lubricants of ani-

Formed steel (axclud-
ing rail) (those
r“ 50mm), stesl
hest pile

'atroleun gas

129

ording

RQuot portions or re ::d::;“ orig hort f£ibers of man—
packaged for fiders (ex-
ketail) Punctionsl aitrogesgluding synthatic
Printing & writing [OmPOUnde f1bers
paper, hi graph d Isna.l hors &

£ d (in [thin sasters, & their parts
xolls or sheets) [tapes & sheets for
P:Mn) hono & video re-
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port Ttems nevly {xpott growth rate [Export growth rate Export growth rate rt growth rate

tarted or re- st-100th on rank- {101lst-200th on 201st-300ch on 1st or below in tems never
Isport\sumed to be ex- ing, over 60% ranking, 600152 :unktng, L4n0% ranking, 41v4100% rted
rted 4

! Other salts of Orthopedic surgical
inorganic acids & [instruments, surgi-
;puoxy salts (1) :al belts, hernia
elts, splints for
:Oth" nadical fracture tresatment,
:instruments J:to.:hc:ic 1imbs,

Medium thickness [eyes, dentures &
isteel plate (thick4related items, hear<
,ness over am & ing aids

gbcl.ov 5.75-) Ink f
(excluding tin- or printing
plated ones) iOther fertilizers

lAlcohol & phenols

i Functional aldehyde,
| ketone & quinine co+
i ipounds

l Other inorganic

! . bases and metallic
{ i loxidas

! {Strand wires, nets,
. ibraided rope & other|
| similar items (ex¢clud-
| ] ing those electrically
|insulated) i

Rubber tires & tube
(for vehicles & air-
erafte)

sters & salts of
inorganic acids

! lectric insulation
l terial

Salts of other inorgan-~

. ic acids & peroxy salts

| ()

Y bber belts & belt

g (for transmission, cone
yors or alevators

Import growth rate 1sr-100th on ranking, over 19%
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sumed to be ex~
ﬂmtt.d

|Items newly
started or re-
iing, over 60%

e e

iran.ing, 60v15%

o e

rt growth rate|Export growth rate Export growth rate
st=-100th on rank- 101st-200th on

.2018£-300¢h on
\canking, 14"0%

A TR T .,

rt growth rats
301st or below in
ranking, 4141002

Items never
exported

100th on ranking, over60X

Import growth rate lsc-

'
|
q
{

hydroutbou & their
halogenated deriva-
tives, sulfonated
derivatives, nitra-
lted derivatives

Other organic com=
[pounds

iDisinfectants, insed-
ticides, germicides,
herbicides, germina-
tion inhibitors,

odenticides & othed
similar chemicals

Import growth rate 101st-200th on ranking

Tungster, molybden- [Lens, prism, re-
um & tantalum fective mirror &
. bther related op-
g::d:::b::::o(;:r tical instruments
isircraft) Thin plates of

isteel (chickness
[Thick steel plates em or less) (ex-

(thickness ucuduqc
luding clad,
4,75am) (excluding Dlated, printed &

tin plated ones) & A

uaiverssl plate ;:: ducu: coated

Cellulose ester, cell-

ulose ester & other bpocm handling

cellulose deriva~ |items

tions, teclaimed,

teclaimed cellulose ncernal “:h““'

& volcanized fibar oo en-tne (piston
type) (excluding

ickel and its alloys those for
(processed) aircraft)

Other metal process-Communication in-
ing machinery strument3, radio-

television micro~
fphones & receivers,
applied vireless
instrument (other
iteas)

Textile (painted
lor impregnated &
‘their products)

5Ano-tau, diri-
‘gibles, atrcraft,
parts for aero-
|stats & diri-
ibles (exclud-
ing rubber cires,
iengines and
alectric parts)

Measuring instru-
mants (other
khings) & pre-
cision instruments

Dther electric
r‘muruunts

Books (including
maps & world
globes) (printed
ones)

Steel wires (in
rolls)

Synthetic rubber

Electric instru~
ments for internal
combustion engines,
automobiles &
bicycles

Monoculars, bino=

& other optic
instruments

Phosphate fertili-
zers (including
superphosphate &
Thomas phosphate
fertilizers

Watches (with

watch movements)

watch movements &
watch casings

131

culars, microscopes|

Thermoelectronic High pressure
tubes, cold cathode water conduction
tubas photoelectric {pipes for thermo-~
circuits, photocellgglectric power
lpiezoelectricity plaats

krystal elements Fire emgines,

samless steal pipedsprinkler trucks,
(excluding cast repair cars, Xray
iron pipes) ivans & other

se, belt & belting®Pecisl ues
autosobiles
de of textile f u( 1f

Organic, inorganic !(assembled or
[compounds & complex [seherwise)

‘ring compounds ulfite pulp
{Echers, epoxides & |(wood pulp)
lacetals (excluding pulp
Organic synthetic for dissolving)
hyc. natural indigo Zinc & its alloys

& lake pigments (processed)
hort synthetic rmed steel
fibers (80 mm or less)
Steel belts
Oats (not pulver-

i 'nod)
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Export [Items newly

\ 'atarted or resumsd lst~100th on rank- 101-200th on

to _bs

Import growth rate 10lst-200ch on ranking

cted

‘Export growth rate |Export growth rate |Export growth rate [Export growth rate

201st-300th on
ing, over 60%

!

| . ;

e e = e e

lranking, 6015% _ |ramking, 1470 __

301st or below in

temg NEVer
ranking, 31A100% rted

-

Pheral resins, 11k & cream
amino resins, (including
alkyl resins, huttermilk,non-

polyarilesters &
other unsaturated
polyesters, sili-

lcone & other con- |
r for manu-
densates & poly- ;’::g:ur od cigar~
erized condensates ‘stces (excluding
paper already
jcut for appro-

fat milk, sour
milk, sour creas
‘& whay (fresh)

ormones

Films, plates &
paper for photogr-
japhy

Phonographs, tape
recorders & other
recorders & sound
reproducers

IPigments (others)

IN{crogen fertili-

zars {excluding natd
suitable for man-
lural sodlus n“"“’uﬁcmr ing of

fwhuh & stones for [Leather goods) &
ipolishing lesther powder

[farn of manmade ickel ore (io-
tibers (excluding [cluding purified
synthetic fibers) re) & nickel

Paint, enamsl, lac~ ts

quer, varnish, wate k & cream (in-

color paint dryer |cluding butter-

& fillers 11k, oonfat milk
ids, acid anhy- & whey) condensed

_ {liquid or semi-
rates, acid halo: s011d)

en compounds, acid
eroxidates & pero~|Buses (including
idate) trolley buses)

(assembled or
teel bars & hollow|
ining drill steel jothervise)

scrap leather
(excluding items
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Import growth rate 10lst-200sh on ranking

Items navly

to be

started or regumed
rted

over 60!

101-200th on

port growth rate Export growth rate [Export growth rate
at=100ch on rank-

éolut-300th on

§0MST jranking, 14\0%

Export growth rata

textile (excluding
narrov width tex-
tile)

iLinen, ramine &
hemp textile {ex~
cluding narvow width

taxtile)

Firebricks & other
f ireproof building
material

Rubber processing
terials (psste,
board, bars, thraad,

pipes, etc.)

Knitwork (excluding
ithoss using elsstic
yarns or procassed
with elsstic)

de graphite,
animal charcoal, &
organic chemical
|products (other
things)
Other man-sade
plastic goods
Medical electric
instrusents

joxides of metals
(mainly vsed for
paint)

synthetic surfact-
Jants & synthetic
inorganic deter-
‘Cntl

Organic surfactants

pipes) (thoss
nufactured by
ding & other
thods)

B NN Y

301st or below in (Items never
Iranking, a1na100% rted
Syathatic fiber tesl pipes (ex~

jeluding cast irom

[PV
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Items newly

rate 101st-200t

Import growth
on ranking

‘Export growth rate|
started or resumed ilat-lOOth on rank-{ 101-200th on

over 60% rank.

201st-300th on

Expost growth rate|Export growth rate |Export growth rate

pipe & similar itemd

Iron & cooper wire
(excluding wire

. i
‘Steel coil (for re- Other photograph- Metal processing

‘Tolling)
Containers for com=

‘pressed or liqui- :Cnft paper &
craft cardboard

‘fied gases
}scougc tanks &

‘similar containers [struction & mines

i(those with capa-
jcity 3001 or more)
i(those for com—
pressed or liquifl-
od gases & those
with machinerv parts
or heating-cooling
equipment are ex-
cluded)

Hand-held tools
(with self-con-
‘tained electromotive
|apparatus)

Steam engine

Trailers & other
vehicles (excluding
self=propalled type)

Isport growth rate 201st-300th on ranking

iic & cinemasco~
‘pic instruments

! & cheir parts
tesl powder &
ishots & spouge iron
4
A
2]

el

‘ing those noted in
No. 715-2) (II)

ther rubber goods '
chinery for con=-{Synthetic fiber

llbearing, Ships (excluding :Typcvriton &
1ller bearing, warships, tugboatscheckvriters
edle bearing special use vess- 'Spring made of

als, ships for
lscrap)

cables

Pumps & centri-
fuges

Processing machinery
for minerals, lum-
ber, manpade hard
‘plastics & other
‘similar materials !
(including matal !
processing machine
ery & accessories

Misc. manufactured
goods of nonpre-
cious matals

Electric measure-
machinery (exclud- ment instruments

Machinery parts
(others)

Gauging instruments)
(excluding electric
Iya:ua gauges)

lsteel or copper

| towo=
Iasulated electric ]:::::n%::&: ding

wires & insulated buses & special

used cars) (assem=
bled or otherwise)

30lst or below in [Iteme never
Lt nk M—-‘
Bricks, tiles,

rodg)

Aluminue & its alloys

{processed

Cameras & flash Steel plates
instruments for (tin-plated)

photography Oxygen, nitroges,

Other animals (msinté rare gases
ly to be ingested) Other ships &
iPolyethylene, poly-|vesesls
stylena, polyvinyl
derivatives, cumar- Matals of the
oiden (phonatic)
resins & other poly
mers & copolymers
Silver (nonpro-
Chuaks, bars & pipeg
of glass (including ““.‘t:; primary
scrap glass) produc

Potassium ferti-
Animal fats & greass.
(excluding lard) (lizers (excluding

crude potassium
Machine-sanufac- salts notd in No.

tured paper §& card-|271«4)
boards (rolls or

Cattle (including
sheets) (others) buffalo)
Bodies, chassis
frame & other parte|Rardensd oll
& accessories, (ex-|{PFarm mechinery
cluding rubber for cultivation &
tires, chassis withieoil preparatioa
engines & electric
parts)

Salts of inorgsnic
acide & peroxy
salts

primary products)

Parts for railway
rolling stock

Malt & its powder

[N
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Export [ltems newly
started or resused
Tt [{to _ba reed

i
!
|

Impors growth rate 2018t-300th on ranking

Export growth rate [Export growth rate

engines)

Other manufact-
red goods of
precious

tals

tors, converters,
transformers &
tifiars

Instruments for
opening-~closing,
protection &
connection of
lelectric circuits,
sistor, distri-

lectric pncntorJ

Export growth rate
201st-300ch on

é [buting panel,
Al | lcontzol panel

iLeathear tanning her inorganic pthar paper & hinery for sort

jot pracessing ompounds rdboards (in . separating

machine - rolls & sheats) other processing

Cotton (excludin athinesy  Priatiog 6 book P Mserale ¢ machy

A . inery for glass -

cotton lintars) tesl jotnts for binding machinery roduct manufect= k of lead or itylé Totaachutes
Stesl structures, plumbing Tractors (excluding uring Lloye

their parts & {those designed !

Copper & its Polishing roller, (Pulp manufacturing

|building msterial alloys (processed for roads) \rapping machine, inery, papet (including butter-
[nade by process- |, ) scalas & other king & process-

ing for steel instrusents aachines

structurss 'ood processing

Accassories of

iler noted in

. 711~1 & conden-
ser for stesa
sugine

Import growth rate below 300th on ranking

machinery (ex-

;ludm. those for

use)

|Chunks of copper

or its alloy

IThin steel plates
(thickness below
am) (clad or ot
wiee plated or
printed items (ex-
icluding tin plated
ones)

6 blank for correc-
kive lenses)

e
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lsport growth rate below 300th on ranking

tems newly

(excluding those
rded, combed or
lothervise treated
for preparstion of
spinning)

started or resumed

Export growth rate !Export growth rate
1.:-100:!1 on rank- 101-200th on

Export growth rate
2018t~300th on
ran! &

Pig iron

Natural phosphates
|(pulverized or
‘otharvise)

EPoluhod plate
.glass (square or
‘rectangular, not
proceseed)

Export growth rate
30Llst or below in
AAL

Boards for com-
tured from wood

pulp & other plant
jbibers)

Regular plate glass
|(made by drawing up

or blowing up sethod) Steel broom,
(Sq\uu or rectang- jpellet, slab &
‘uhr. not processed)sheet ber & rough

|

Cuak of nickel
or its alloy
fmlp for dis-
'oolvu. (wood

l
|

|struction (manufsc- (ic leather tamm-
ers, inorganic
tanners, compos-

lensynss for pre-

lStesm gensrating
boilers & super-
jheating watsr
‘boilers

! Magnesiuam &

Items never
ted a

yathatic organ-

itive tanners &

tanning

ly forged steel

chinery pulp
(wond pulp)

her engines

huu-y locomo-
um (othexs)

Tin ores (includ-
ing purified ores

Bailwey electris

Llocomotives

e batteries or

! (powared by stor-
e

rged steel (ia~

luding droe forge

stesl (not pro=
cessed).




Export growth rate
let-100th on rank-
over 60X

lagort growth rate below 300th on ranking
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M
t growth rate [Export growth rate
2018t-300th on ;ltems neaver
a0 16"0% od

Steel castings
1(not processed)

Composition
laather

H Ores of silver &
! matals of placi-
num group (iaclu-
ding purified
ores)

Accelerators of
electzrons &
protons

Potatoes (fresh
or frotem)

.Dairy famming
: ‘msachinery & cresm
! separators

| Cigars (including
: ‘shelloot-phonetic
Masic (including
ihandwritten,
jillustrated &
bound ones)

|Stable isotopes &
thair compounds

Asphalt, oil
jshale, asphaltic
fock & tar sand
(natural productg
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