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Table 2 Composition of Intranural Expenditure on RED in the Japanese Nanufacturing
Industry in 1890 -- %

Labor costs Katerials Expenditures on tangible fixed assets Other expenses
Land & buildings Hachinery Others
39.1 2.8 3.2 10.3 0.9, 4.7

4.4

Source : Report on the Survey of Research and Developaent
(Managewent & Coordination Agency).
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Fig. 2 Factors Contributing to Change in R&D Expenditure
fn the Japanese Manufacturing Industry (1070-1892)

a Magnitude of contribution is measured by the following cquatlion:
AR = AR/S + AS nhcrﬁ g R&? expenditure, R/S: R&D intensity,
and 5! sales.
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Fig. 3 Fsctors Contributing to Change in Sales in the Japanese
Kenufacturing Industry (1978-1992)

a Magnitude of contribution is measured by the following cquation:
In($/L) = -0.19 % In(k/L) + ? 'ﬁ 1n(T/L) 1974 92 adj. B i 383
AS = 0.37AL + 02 g OESA% ) Tt = s (i- P)
1 st L. Ial ck, t
vhere ” ‘3;22 l"“clzmr K: cﬂ“tulp ‘ z W pgo‘o:v ak?ck
tize log H "Conscroin | AL an raule of obs
"olestence o lu. nology.

Table3 Trends in Share of E‘pcndltulcs on Tangible Fixed Assets out of Intrasural
Expenditure on RZD in the Japanese Manufacturing Industry (1976-91) -- %

1676 77 78 79 80 81 82 83 84 8 86 87 33 8§ 90 8t
10.4 10.7 1.2 12.2 13.9 14.9 14.9 14.2 14.2 15.6 14.8 14.5 13.6 14.7 14.4 15,2

Source : Report on the Survey of Research and Developaent
(Management & Coordination Agency).
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Fig. 4 Trends In R&D Investment Share out of Tagtal
in the Japanese Manufacturing Industry (1976

a2 Shares are as follows:

1985 1986 1987 1888 1983 1990 1991 1932 1893
Japan Develop. Bank 12.6 12.9 13.2 11.7 11.8 10.5 10.0 9.7 10.0
Ind. Strue. Council 10.7 (1.4 t2.8 12.3 10.8 10.5 10.3 9.7 8.7
(Shares in 1998 are projections at Aug. and March 1993 respectively)
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Flg. 5 Trends in Objectives of Inveatsent In Lhe Ja
Nenufacturing Industry (1386-1990) Pancee

Source: Japan Developwent Bank

Table 4 Correlations betueen R&D Investaent Share out of Total Investsent and Ratjo of

R&D Expenditure to Sales (Real) in the Japanese Manufacturing Industry (1978-90)

adj.R? DY ]

Hanf.  In(R/S)r = -0.59 + 0.66 In(Lag2(RD/1)) + 0.07 D 0.980 1.59 1990=1
(22.86) (2.58)

Chea. In(R/S)r = -0.02 + 0.52 In{Lag2(RD/1}) 0.83  2.53
(12.96)

Iron.  ln(R/S)r = 0.07 + 0.30 In{Lagl(RO/D)) + 0.21 D 0.907 1.58 1985-87,80=1
(7.36) (4.14)

Cera.  In(R/S)r = -0.16 + 0.48 ln(Lagl(RD/I)) - 0.32 D 0.943 1.68 1978,79=1
(10.87) (-5.39)

Hach. 0.06 D 0.886 1.5 1986,90=!

In(R/S)r = -0.24 + 0.58 In(Lag2(RD/1)) +
8.7 (2.66)

Manf.: Hanufactiring industry total ; Ches.: Chemicals ; Iron.: Iron & steel ; Cera.:
Ceramics ; Mach.: Machinery {general machinery, electrical machinery, transport equip-
ment and precision instruments).

(R/S)r : Ratio of N&D Expenditure to Sales at Constant Prices,

(R0/1) : RSD lnvestment Share out of ToLal Investment.
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Table § Trends in K&D intensity in the Japanese Menufacturing Industry
(Actust value and estimated value: 1370-1994 - X using 1985 constant prices)

Year Actual Estimated
Value Velue *
1870 1.88
1871 1.95
19712 1.90
1873 1.98
1874 1.98
1875 1.84
1976 1.83 31
1am 1.86 3+ R&D Intensity
1972 1.94 1.82 2.9 -| (RS0 Expenditure per sales)
1979 1.86 1.84 28 4
1880 1.92 1.92 2.7
1981 2.06 2.15 2.6 4
1982 2.26 2.28 2.5 H
1923 2.39 2.34 2.4 -
1924 2.33 2.40 2.3 - T Actual - Estinzte
1985 2.69 2.64 2.2
1986 2.86 2.96 2.1 4
1987 2.99 2.95 2 -
1928 2.93 2.99 1.9 -
1989 3.03 3.03 5.8 T ———?
1990 3.05 3.05 1665 1:%'”9591971 19731975 1977 1979 1981 1S83 1585 1987 1989 1691
1994 110 * 2.08 1965 1968 197@ 1972 1974 1976 1978 1983 1982 1984 1S5S 1988 1852

& Provisional value.
b FEstination function is as follow:
adj.R*  OF ]
In(R/S) = -0.56 + 0.65In(Lec2(RD/1)) + 0.07 D 0.987 2.23  1986,30=1
(26.68) (3.94)

where R/S: RED intensity (ratio of R&D cxpendilure to sales at 1985 constanl prices)
and  RD/I: R&D investment share out of total investment.
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Fig. 6 Trends in R&D Deflator and its Cowponents in the Japanese Menufecturing
Industry (1980-90) - Index: 1980=100
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Fig. 7 Trends in RED Expenditure and Sales In the Jepanese
Menufecturing Industry (1970-1990)- Index: 1980=100
using 1980 constant prices
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Table 6 Correlations between R&D Intensity end  Ratlo of R&D
Expenditures for Besic Research in the Jepsnese

Kenufacturing Industry

adj.R* DY D

0.94 Lag!(ln RS) + 0.14 D 0.862 1.88 10e3.84-1
(9.45) (2.87)

Chexricals

¢1era-00y In BR = 1.19 »

fron & Steel

(rer1-v0> In BR = 1.73 + 0.72 Lag3(ln RS)
(7.19)

- 0.30D 0.83] 1.65 1080-1

(-3.28)

General Kechinery

- 0.43 D 0.858 2.57 tvr0.00-1

(-2.08)

(1973-00) In BR =-2.36 + 3.76 Lag0(In RS)

(6.40)

Electrical Kachinery

Ciora-voy In BR = 0,11 ¢ 0.84 Lagt(In RS) -~ 0.20 D 0.835 /.26 1063, ua-n
(6.96) (-5.48)

Transport Equipaent

(rorw-voy In BR = 0.67 ¢+ 0.71 LugOCIn RS) - 0.60 0 0.893 /.79 tvvw, r0-
(2.48) (-9.64)

s BR: Rutio of RSD cxpenditures for basic research (%),
RS: R&D intensity (1985 constant prices, X).

—152—



Table 7

Focus of R&D by Type of Activity to be Undertaken by

the Japancse Leading Fires [n & Fer Years Time - ¥

lucrense Stable Decrease Not decided  Total
Basic research 18.9 43.2 4.9 23.0 100
Applied rescarch 22.1 49.3 10.7 17.3 100
Devclopment research  42.7 347 10.7 12.0 100

by AIST of MlTl
[ ?ucsllongaise to leading firms (valid saaple 76) by 0

arch

Table 8

Energy RED

In ERT = 2.12 + 0.77 In ENERS + 1.50 1n RS + 0.45 ln PE + 0.12 D
(2.64) (3.70) (1.29) (1.34)

R8D for Environsental Protection

In ENVRD = 2.86 + 1.07 Xn ENVRS + 2.08 1n RS + 0.21 1n PE - 0.14 D
(7.94) (8.97) (-1.7)

(1.57)

RD for Information Technology
In INFRD = 2.75 + 1.53 1n INFRS + 0.87 1n RS + 0.27 1a PE
(23.10) (6.25) (4.92)

Hultipliers of Inducing Factors

ﬁﬁ[}cﬂ'ﬁfsby ﬁ[t)ensity :gg
Encrey RED 0.77 1.50 0.45
R&D {or Environocntal 1.07 2.08 0.21
1.53 0.87 0.27

ﬁor ln[url rtion

a hrls vith caplt.al of nore than 100 eillion yen.

rﬁtﬁ&' .mﬁrxbl‘ " R
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Inducing Factors for R&D on Encrgy, Environsental Protection and Information
Technology in the Japancsc Kanufacturing Industry (1976-90)

adj.R2 DV D
6.518 1.54 19500

0.847 1.85 1906-1

0.5595 2.44

R&D ex cni!l’l‘t\‘:rcs for encrglelD R&D for environsental protec-
expend u.uu.: for energy, environsental protec-
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WM mATT
SRR A
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Table 9 lapacts of RLD Intensity on Eaergy Produclivity
in the Japenese Kanufecturing Industry (1974-1990)

InCE/11P) = 2.00 - 0.77 In(R/S) - 0.33 In(Pe) - 0.100 adj.R? 0.9G8.

(-13.28) (-7.36) (-2.51) oY 1.41
1979=1
«here E: energy consumplion, [1P: index of industrial production,
R/S: R&D intensily, and Pe: energy prices.

Table 10 Change Rate of Expenditure for R&D for Enviro ul

Protection in the Japenese Leading Firms (1990-1992)
1990 1981 1992

Change rate of average expenditure (X) 37.7 26.9 144

SR LAY PR A T

R4 T2nah gla3re Tavolved

Table 11 ‘l“rends In Numbers of Esployment of l n:rc

er
the .Japanese Leading Firms (1988-1893)- Average number

1989 1990 1991 1992 * 1993 *
Persons engaged in RED 110.3  130.3  134.§ 119.0 19.3
Regcular researchers 4.7 88.8 82.7 82.2 60.0

Bsssalogs: o
ource: §Yei‘ﬁnu”ghlh§5“m: firss (valid sanple 76) by AIST

Table 12 Impacts of KITI'S R&D Budget on Indut):eunt of Manufacturing

Industry's R&D [nvestment (1976-1890

RD lnv./Inv. = 0.29 NERQl"B“ ER- %9" 39 adi.R? 0.944 DY 1.85

3n
N

RED Invcsutnt
(2 vears tine lag)
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