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Fig. 1 General Trends in Obsolescence
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Fig. 2 Trends in R&D Expenditure in the Japanese Manufacturing Industry (1955—1994)
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Table 1 Lifetime of Technology in the Japanese
Manufacturing Industry in the 1970s and 1980s

Valid samples  Average

Total R&D over 19701989 276 10.2 years (ROT 9.8%)
over 1970—1979 106 11.0 years (ROT 9.1%)
Energy R&D (over 1970—-1989) 48 5.1 years (ROT 195%)

a ROT: Rate of obsolescence of technology.

Source: Questionnzire to Mzjor Firms (undertaken in April 1990: supported by
AIST of MITI): Institute of Economic Research, Japan Society for the
Promotion of Machine Industry, "Report on the Promotion of Research
Industry,” (Tokyo, 1990).

Table 2 Time lag of R&D to commercialization
in the Japanese Manufacturing Industry

in the 1970s and 1980s
Valid samples  Average
Total R&D over 1970-1989 360 3.3 years
over 19701979 139 3.4 years
Energy R&D (over 1970-1989) 55 1.8 years

Source: Same as Table 1.
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Fig. 3 Trends in Relationships among Technology Knowledge Stock, Rate of
Obsolescence of Technology and Time Lag of R&D to Commercialization
in the Japanese Manufacturing Industry (1970—1994)
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Fig. 4 Comparison of the Measurement of Technology Knowledge Stock
in the Japanese Manufacturing Industry (1970— 1994)
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Table 3 Comparative Assessment of Technology Knowledge Stock in the Japanese
Manufacturing Industry by means of Correlation with Patent (1970—1994)

Model: PAT = a + b1*T + b2*D

where PAT: number of J:atent T: technology knowledge stock, D: dummy valuables (1986—89=1, other
years=(), and a, bl and b2: coefficients.

bl (t—value) adj. R® DW F statistics AIC value
T with average © and m 852 (32.13) 0.980 0.95 584.5 491.0
T with dynamic © and m 9.05 (34.55) 0.983 1.02 675.7 4874

where O : rate of obsolescence of technology, and m: time lag of R&D to commercialization.

Table 4 Comparative Assessment of Technology Knowledge Stock in the Japanese
Manufacturing Industry by means of Fittingness in a Production Function
(1965—1994)

Model: Y = AL*K? M” E® T¢
where Y: production, A: scale factor, L: labor, K: capital, M: materials, E: energy,and a , 8, v, § and { :
elasticities of respective production factors.
a B 7 § 4 adi.R* DW F AIC

T with average 0 and m 019 012 078 002 0.05 09998 159 256943 -—293.47
307 @G.10) (1791 (145 (1.92)

T with dynamic 0 and m 021 013 076 002 005 09998 162 25732.1 —293.52
(2.98) (3.66) (16.31) (1.48) (1.93)

a Figures in parentheses indicate t— value.

Table 5 Comparative Assessment of Technology Knowledge Stock (Total R&D
and Energy R&D) in the Japanese Manufacturing Industry (1974— 1992)

Model: E/Y = A*TE ® (T-TE) # (Pe/Py) 7
where TE: technology knowledge stock of energy R&D, and Pe/Py: relative energy prices.

a A 7 adi.R?> DW F AIC
T and TE with average 0 and m -022 -027 -0.03 0994 120 1733.7 —144.2
(-1164) (=749 (=099
T and TE with dynamic © and m -0.21 -0.28 ~0.03 0.996 137 23499 -150.0

(-134D (-897) (-1.19
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Table 6 Factors Contributing to Change in Energy R&D Expenditure
in the Japanese Manufacturing Industry (1974—- 1994)

Model: ERD = A*RTf MERD”? MnERD” Pet® nf

In ERD = —657 + 0.74 In RD + 0.65 In MERD + 0.27 In MnERD + 0.25 In Pet + 0.64 ln m
3.32) (6.81) 3.54) (2.25) (4.10)

adi. R* 0993 DW: 207

where ERD: energB R&D by manufacturing industry, RD: total R&D by manufacturing industry, MERD:
MITT's energy R&D budget, MnERD: MITI's on—energy R&D budget, Pet: relative energy price (ratio of
prices of energy and price of technology), and m: time lag of R&D to commercialization

Change rate Contribution
A ERD ARD AMERD AMnERD APet Am £
1974-78 31.77% per annum 8.19 2033 1.08 64 -301 -1.26
1979-82 32.99 1136 20.64 6.22 225 -734 -014
1983-86 —0.09 7.73 237 215 -229 -870 -1.35
1987-90 346 7.88 1.78 1.03 —-2.04 -425 —0.94
1991-94 035 -050 -1.08 232 133 -3.39 1.67
1974-94 1456 6.99 936 249 139 -523 -0.4
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Appendix — Data Sources

A. 1 R&D expenditure and energy R&D expenditure:
Report on the Survey of Research & DEvelopment (Management and Coordination Agency, annual issues), White Paper
on Japanese Science & Technology (Science and Technology Agency, annual issues), and Survey reports on industry’s
R&D activities against energy price increase (by MITI, Science and Technology Agency, Japan Energy Conservation
Center and NIRA).

A. 2 Rate of obsolescence of technology and time lag of R&D to commercialization:
Questionnaire to Major Firms (undertaken in April 1990: supported by AIST of MITI): Institute of Economic Research,
Japan Society for the Promotion of Machine Industry, "Report on the Promotion of Research Industry,” (Tokyo, 1990).

A. 3 Production factors:

Annual Report on National Accounts (Economic Planning Agency, annual issues), Year Book of Labor Statistics
(Ministry of Labor, annual issues), Quarterly Report on Unincorporated Enterprises (Management and Coordination
Agency, annual issues), Statistics of Enterprises’ Capital Stock (Economic Planning Agency, annual issues) Annual
Report on Indices on Mining and Manufacturing (MITI, annual issues), Industrial Statistics (MITI, annual issues),
Comprehensive Energy Statistics (Agency of Natural Resources and Energy of MITI, annual issues), and Report on the
Survey of Research & DEvelopment (Management and Coordination Agency, annual issues).

A. 4 Number of patent:

Annual Report of Patent Office (Patent Office, annual issues).

A. 5 MITI’s R&D budget:
Annual Report on MITI’s Policy (MITI, annual issues).
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