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Fig. 2 Trends in Substitution of Energy to Other Production Factors in
the Japanese Manufacturing Industry (1972—1992)
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Fig 1 Trends in Prices of Production Factors
in the Japanese ing Industry
(1960—1992)

a Sources: see Table 1
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Table 1 Framework of the Analysis

General concept

Production : Y = f [(L—Lr), (K—Kr), M—Mr), (E—Er), T,
T = h (Lz, Kr, Mr, Ep)

Gross cost : C = ¢ (Y, Pl, Pk, Pm, Pe, Pt) = (GLC—-GTC)) + (GCC~-GTCk)
+ (GMC—GTCm) + (GEC—GTCe) + GTC
GTC = GTCl + GTCk + GTCm + GTCe
(under the assumption of the linear homogeneity of the cost function)

Prices : PI = (GLC—GTCD/(L—Ls), Pk = (GCC—GTCK)/(K—Kr), Pm = (GMC
=GTCm)/(M—Mr), Pe = (GEC—-GTCe¥(E—E), and Pt = GTC/T.

Data construction

Y (production) = (1985 gross cost * ' ) mmmmmnwmm
L (labor) = (number of emphyed persons "' )x(worlnng hours “* ),
K (capital) = (capital stock “* ) x (operating rate " * ),
M (materials: numnedﬂtempmsmptenexgy) —(1985mtennedxatempnm )
- (ISGngssemrgycost "),
E (energy) = (final energy consumption "’ ), and
T (technology) = GTCt—m + (1—- p JTt-1,
GTCt—m: gross technology cost in time t—m
m: mnehgﬁmnR&memmmhnm
p : rate of obsolescence of technology **

Lr (labor for technology) = (numbe:ofmsurd'xets * ) x (working hours "' ° )
Kr (capital stock of R&D: KR) x (operating rate *' ' )
KRt = GTCkt + (1—- p koKRt-1
P erzteofobsolescemeofamtzlsmckforR&D (inverse of the average of
hfemneoﬁznglbleﬁxedassezsfork&D )
Mr(mate.nalsforR&D )
Er (energy for R&D “* )

GLC (gross labor cost) (income of employed persons *' + income of unincorporated
enterprise * ' * )
GCC (gross capital cost) = (gross domestic product *' — gross labor cost)
GMC (gross materials cost) = (intermediate input) — (gmss energy cost)
GEC (gross energy cost) = expenditures for fuels and electricity
GTC ( gross technology cost) = R&D expendnnxe and payment for technology import '’
GTCl (R&D expenditure for labor) *
GTCk (R&D expenditure for capital)
GTCm R&D expendmueformaxemls) o
GTCe (R&D expenditure for energy) **

Sources of data

*1 Annual Report on National Accounts (Economic Planning Agency)

*2 Year Book of Labor Statistics (Ministry of Labor)

*3 Statistics of Enterprisers’ Capital Stock (Economic Planning Agency)

*4 Annual Report on Indices on Mining and Manufacturing (MITT)

*5 Industrial Statistics (MITI)

*6 Economic Statistics Annual (The Bank of Japan)

*7 Comprehensive Energy Statistics (Agency of Natural Resources & Energy)

*8 rt on the Promotion of Research Industry (Institute of Economic Research,
Rg:ety for the Promotion of Machine Industry, 1990) Japan

*9 Report on) the Survey of Research & Development (Management and Coordination
ENCy.

*10 Survey on Researchers for the Promotion of Basic and Leading Science & Techno!
(Institute for Future Technology, 1990) togy

*11 Corporate Tax Law (MITT)
*12 Quartely Report on Unincorporated Enterprise (Economic Planning Agency)
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Fig 4 Assessment of the Measured Production
Factors: Correlations between Measured
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Japanese Manufacturing Industry
(1955—1992)
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