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INDUSTRIAL SECTOR INTERFUEL SUBSTITUTION FOLLOWING

THE FIRST MAJOR OIL SHOCK=*

Fuss (1977}, Griffen (1877} and Pindyck (1579} have presented
long~-Tun own-price and cross-price elasticities of demand for individual
industrial sector fuels, estimated from two-stage translog models. None
of their samples includes observations subsequent to the first major oil
shock, nor do they seem to have tested directly the homotheticity

assumption for thelr energy sub-models,
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We present new evidence on these elastic
energy producing sectors of the seven major OBECD countries, and test a
namb%r of Jimportant restrictions. Our evidence comes f

ries/cross-section sample of 1480 o
incorporating a substantial number of observations subsequent to that

first major oil shock.

The new well-known expenditure sharss ensrgy

written for our four

sub-model consistent with

i
fuels seven countyy” data

where 1, § are

fuel i, and PE,

J
setroleum products, g is gas, ¢ is solid fuels/coal, and e is ctricity.
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The parameter rvestrictions required by economic theory are

g, = 1

1
IB.. = IB,. = O (2)
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and the corresponding partial

i
(WS

elasticities of demand for isndividual fusls can be written as
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As this homothetic symmetry/equality model (HS) imposes a number
of important restrictions, five less restricted models were estimated.”
All less restricted models incorporated individual country dummy
intercepts, and were: a homothetic (DHS) and a non-homothetic (DNHS)

symmetyry/equality model, a non-homothetic symmetry-unconstrained model
{DNHSU}, a2 homothetic (DHU)} and a non-homothetic (DNHU) unc@ﬁstrdi@@r@
or equality model. These six models enable testing of the homotheticity,
homogeneity in prices, symmetry, and constancy of intercept across
countries assumptions. Tests were conducted using the statistic - 2 log A,
asymptotically distributed as x? with degrees of freedom equal to the
number of restrictions, and where A 18 the vatio of the restricted to

e 7
the unrestricted likelihood function.

Z Testing of Restrictions

o

Table 1 shows that at the 1% level of significance the hypothesis

of & common intercept term for all seven countries cannot be accepted.

£

Also, neither the full nor any individual homotheticity, homogeneity an

symmelyy restrictions are consistent with our data.

Important implications of rejecting homotheticity are that, over
the sample period 1960-1979, strict conditions for the applicability

. . 9 : . ..
of a two-stage model have been violated,” and that industrial sector

enerygy volumes have clearly been significant influsnces over and above
e . . i . 10
individual fuel prices in explaining expenditure shares,

¥

% International QWﬂ ~-price and Cross-price Elasticities of Demand

International {i.e¢. sample mean) own-price and cross-price
elasticities of demand and their t-ratios are presented in Table

for the conventionally estimated homothetic symmetry/equality model and
our preferred non-homothetic equality model.

The former (DHS)} model, despite its restrictions not being consisten
th our data, provides plau@vhie}z Tong-run own-price elasticities,
gests that, on average, the demand for coal has remained price
lastic (~1.35}, for gas inelastic (-.71), for petroleum preoducts quite
e

Tastic {~.24) and for electricity very inelastic (-.09).
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TABLE 1
TESTING OF RESTRICTIONS
Values for Log of Likelihood Function
Model HE DHE DNHS DNHSU 3210 DNHU
Value 5iz.z2 873.1 843.2 977.8 838.8 1603, 4
Testing of Restrictions
Relevant Restrict- ~2logh  Critical  Besult
Likelihood  ions Value of
y
Values X5 .01
Homotheticity, homogeneity,
symmetTy and common
intercept term HS -DNHU 27 982.4 47.9 Reiect
Common intercept term H5-THS 18 721.8 4. Reject
only or NHU-DRHU 18 737.0 34.8 Reject
Homotheticity, homogeneity
and symmetry DHS - DNHU 9 260 .6 21.7 Reject
Homotheticity only DHS - DNHE 3 140.2 i1.3 Reject
‘ or DHU-DRHU 3 127.2 11.3 Reject
Eamﬁgeﬁ&iﬁy and symmetry  DNHS-DNHU & 126.4 15. Reject
Homogeneity only ONHSH-DHNUT 2 51.2 11.3 Reject
§ymm&try only DNHS - DRHSU 3 69,2 11,3 Reject
The ranking of these own-price elasticities is unchanged for the

itter
remained reasonably stable across specification.
elastic [~.97),

n

oroducts
iyl

and electricity demand remain ine

respectively. However, two of

P T

comfortably above that for gas

these

The response of

.813; wh

I

{- hile
tastic (-.

international own

{DNHU) model, and their magnitude (especially for petroleum products)
coal

267 and very

price elasticities seem to have changed over time, reflecting substantial
changes in their expenditure shares. For exampl efiz Table 3 shows the
petreleum products elasticity has risen from -.11 in 1960 to -.27 in 1974
and -,28 in 1979, and that for coal from -.82 to -1.06 and -1.11. Those
for gas and electricity remained constant around -.8 and -.01.
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hey thevrefore don't achieve

Demand

each of the seven ma

ity
o
=

Own-price elasticities
are presented in Tables 4 and 5.

Table 4 shows mean-over-time elasticities derived from both
DHS and DNHU models, and allows comparison of the former with the partial
elasticities presented by Pindyck (1979, p.174). Although Pindyck's

ample period of 1959 to 1973 consists only of observation

?fe

5
first major oil shock, many of his elasticities are similar
obtained for the DHS model using observations through to 19
example, those invelving coal and e
as are the petroleum products elasticities for Japan, France, the
United Kingdom, and Italy. On the other hand, the gas elastici
substantially different in all cases.

i
<

Conclusions of particular note from Table 4

DNHU model would be: the petroleum products elasticities of around -.7
to -.3 for six of the countries are rem
United States there is no correctly signed
value; the gas elasticities are very stal
countries except Japan, which fails to

value; for coal, all seven elasticities
to

~.8 for the United Kingdom up t
no country has exhibited an electricity elasticity which is statistically
significant.
For those interested in still more detail
the individual country information of Table 4 by providing QWQwﬁfiCE
elasticities for four important years within the sample period. These
are 1960 (well before the first major oil shock), 1973 and 1974 (around
the time of that shock), and 1979 (substantially after the first shock
but not incorporating any data reflecting the sscond major oil shock).

As &xﬁsctedg these results are consistent with the patterns highlighted
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Strict conditions xpenditure shares
model are vieolated. A igie-stage homothetic symmetry/equality model

is rejected in favour of wmodel. International

own-price elasticities deriv © petroleuwn products,
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from -.24, -.71, ~1.35 and -.09 for the former. BRoth models are
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consistent with gas and electricity Iong-rTun e
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close to constant over time, but with the petroleum products and coeal

elasticities having risen between 1960 and 1879,
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