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INDUSTRIAL SECTOGR FUEL PRICE ELASTICITIES OF DEMAND

FOLLOWING THE FI@§I_AND SECOND MAJOR OIT. SHOCKS*
In a previous paper (Hall, 1983a), which used a pooled time series/

cross section sample of 140 ohservations for 1960-1979 for the industrial

non-energy producing sectors of the seven major OECD. countries, it was

demonstrated that:

(i} strict conditions for a two-stage translog cxpenditure shares model were

viplated; and

(i1} the preferred non-homothetic equality model could s5till produce 'sensible"
International own-price elasticities of demand for petroleum products,

gas, coal, andelectricity of -.26, -.81, -.97, and -.02 respectively.

Clearly, that data base incorporated a substantial wumber of annual
abservations subsequent (¢ the first major oi} shock of 1873-74, but could not

capture responses following the second major oil shock of 1979.
P J

This paper, with the assistance of observations through to 1982, and
thereby including four vears® data subsequent to the second major oil shock,

has allowed that previous work to be extended in three major ways:

{1) it tests whether the omission ¢f a fuel efficiency bias term from the
previous model could have been a major factor in our having to reject

all the expenditure shares restrictions imposed;

(11} it tests all four individual fuel cquations for possible structural breaks

between 1973 and 1974, and between 1978 and 1979; and
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(iii} it examines whether the own-price and cross-price elasticities o
demand for individual tuels in the periods follicowing the first and
second major oil shocks have been substantially diffevent from each

other and from those for the full sample period.

Section 1 sets out the underlyving petreoleum price and individual fuel
expenditure shares movements for the period 19G5-82, section 2 summarises the
range of expenditure shares models estimated and tested, section 3 presents
the results obtained from testing a range of imposed model restrictions,
and section 4 gives the outcomes from some simple tests for structural change.
Section 5 contains the resulting preferred international own-price and cross-
price elasticities of demand, while section 6 highlights how some cf those

elasticities have varied across the seven individual countries. Concluding

remarks appear in sectiom 7,

1. Petroleum Price and Individual Fuel txpenditure Shares Movements 1960-82

The empirical evidence presented in Hall {1983a) came from various
translog expenditure shares energy sub-models’, the least restricted of which
is the following non-homothetic equality® model imposing neutral fuel efficiency

bias?

1l

,logk i,j =p, & €, e (1)

2., D - L g . log PE. =+ .
E\.‘ 3, o+ L g log Pl-j : B},i.
where i, i are individual fuel types, k are the seven major OECD countries,

SEi is the expenditure share on fuel i, D, is the individual country intercept

k
dummy for country k, PE{ is the actual price of fuel j (in $US), and E is the
aggregate real volume of industrial sector energy (in mtoe”}. Fuel p is

petroleun products, g is gas, ¢ is solid fuels/coal, and e is electricity.



As this paper retains basically that previeus theoretical framework,
and as it is the responses of those expenditure shares to oil shocks that
we are primarily interested in, we present in figures 1 to 7 and 8 to 14
movements in the expenditure sharcs and petroleum products price series over
the full period 1966-82 for each of the seven countries. Table t gives the
corresponding numerical magnitudes for the expenditure shaves for years 1560,
1673, 1974, 1878, 1979, and 1982. Years 1960 and 1982 arc the beginning and
end of our full sample period, and the cther four years reflect the situation

immediately before and after the two major oil shoeks.?

The first major cil shock can be taken to have its direct origin in
outbreak of the Yom Kippur War on October 6th, 1973 and the subsequent price
and supply decisions taken by various OPEC mewbers. The period October 1973
to March 1974 saw oil prices guadrupled and suppiies of oil to the United States

and The Netherlands subject fo smhargo.

The second majoy ol shock had as its immediate catalyst the overthrow
of the Shah of Iran's regime in December 1078, which led to a further doubling

2

of 0il prices and associated changes in supply by various countries.

Figures 1 te 7 and YTable 1 show that in 1982, for six of the seven major

3l

OECD countries®, the petroleun products sharve of total energy expenditure
was arcund 100% higher than it was in 1950, Between those vears, the basic
pattern of movement was first a steady rise in share between 1960 and 1973,
then a very substantial jump between 1973 and 1974, followed by a gradual
decline until 1979, and finally another (but scmewhat smaller} jump and

subsequent decline.



The extent to which these changes in petrcleun products share have been
reflected in gas, coal, and electricity sharc changes has varied over time
and between country. The general ploture for the full period is that both
0il and gas shares have increased at the expense of these for coal and
electricity. For the 1970s and 1930s, oil and electricity movements have beev
c¢lose to mirror images., But in the United Svaies, an increased oil share
during 1960-73 has been at vhe expense of electricity and gas, and the
decreased oil share over both 18974-78 and 197%-52 has been accompanied by
decreased electricity snd increascd gas shares. The coal share varied little
in the United Statres, as was the case for Iraly and for gas 1in Japan.
Experience in the United Kingdom was somewhat different from that in the
United States. The dramatic full in coal share from 1960 te 1973 was oifset
by increased cxpenditure shares for bhoth oii and electricity, and the more
gentle falls for coal in 1974-78 and 1979-82 were accounted for in the {formey
instance by a dramatic oil fall and gas increase, and in the latter by gentlc

falls in both oil and electricity and a further increased gas share.

Any cxpenditure share change can, by definition, be the result of both
own-price and own-volume movements, and it 1s clear from Figures 8 to Z1 that
the oil price’ and real velume movements have been substantial ever the period
1974-82 for all seven countries. However, continuing to employ a piecemeal
"eyeball" approach can only take us so far towards a better understanding of
the interfuel substitution process. In particular, it would fail to take into
account share movements emanating from changes in the prices of complementary
or substitute fuels, sectoral real energy demand increases oy Jdecreases, and
longer term fuel efficiency blases., Nor would it enable us to obtain estimates
for the corresponding comprehensive set of own-price and cross-price elastici-

ties of demand.



We therefore now turn in section 2 to some appropriately specified
theoretical models which can incorporate this wider range of influences and

enable relevant degree of response measures to be estimated.

2u The Expenditure sharoes Dnergy Sub-models

The non-homothetic translog expenditure shares cnergy sub-model {KHU)

written above as equation (1) could have imposed on it the fellowing

restrictions:
TR G
Y P, 21 for all k
i ik
E =2 B <o
1 i} 1 1]
B s B i 2
ij ii
B =D for ali i
1B

Imposing all restrictions contained in equaticn (2) would make it the
well-known conventionzlly estimated homothetic symmetry/equality” model (HS),

consistent with two-stage theory?!

. The corresponding partial own-price (uijﬁ
and cross-price {eijj elasticities of demand for individual fuels can be

written® as:

- i fCE - TR O S
Eii !LBAL_L'{ Sﬁl] L ‘Jﬁ_i)
o= S A . o
Eij Lﬁij/bhi, SL_j i #
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i restrictions included or implied in equation {2) consist of a

reguirement that the expenditure shaces sum to umitv (i.e. E Bik = 1,
- T3 . - .
LB =, C . ® 0}, and the assumptions of homotheticity (B.. = 0),

i ij i 1E 1E '
homogeneity in prices (3 ﬁij = 0), symmetry (Bii = Bji), and neutral fuel
-~ 2
efficiency hivs. The degree of fuel efficiency bias was mot tested for in

Hali [1983a), Lt cquation (1} can easily be modified to allow for the
possibility of liveasv non-neutral fuel efficiency bias®, and becomes the new

least restvicted model (NHUT)

1. = .‘j j3 8 ? ]
uLi kél Sik Dk + : BijlogPEj + BiEIDgE + yit (4]

where t is the linear time trend, and where the individual Ys can be positive,
negative, or zere, 2ccording to whether the bias is fuel using, fuel saving,
er neutral.  The expenditure shares summing to unity requirement would

Y. = Q.

sdditionally need ;

e 0

e criimation of six models less restricted than HS was sufficient

taas

for testing th: fuel efficiency bius, homotheticity, homogeneity in prices,

eml Symi2iyy assumstions. These six models are: a homothetic (HST) and =

N

ron-homothetic [NHST) symnetry/cquatity model allowing for non-neutral fuel

efficiency bizo;  a non-homethetic symmetry unconstrained {NHSUT) model

aliowing ¥or pon-neutral fuel efficiency bias, a non-homothetic (NHU) equality

madel with neotva!l fuel efficiency |

blas, and a homothetic (HUT) and a non-

honothetic [NSUTY equality model sllowing for non-neutral fuel efficiency bias.

(e Iartor

in

. Ul ocourse, equation (43,

Test s were conducted using the statistic ~2logh, asymptotically
¢iguribut~d as (7 with degrees of freedom egual to the mumber of restrictions,
and wherc A ig ihe ratio of the restricted to the unrestricted Iikelihood

funceion.
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Lstinavion with the pooled time series/cross section data has heen
Wil tre iterative Zellner method referred to as LSQ in TSP (1980, p. bl-57G.
No acjustment was made to default settings for cither the maximum number of
iterations [(20) or the convergence criterion (.01}, Convergence was quickly

achieved in all cases, and results do not seem sensitive to the use of

alternative starting velues for the parameters.
A1l deta come from published and uspublished CECD sources, and as
implied at the beginning of the paper, estimates were obtained for ecach of the

five pericds 1980-82, 1960-73, 1974-82, 1974-78, and 1979-82,

3.  Testing of Model Restrictions

Vatues for the log of the likelihood function for each of the seven
medels S, HST, NHST, NHSUT, NHU, HUT and NHUT are presented for all five
periods in Table 2, as are the results obtained from testing the relevant

restrictlons.

Fov none ol the five sample periods is it possible to accept 21l
restrictivns tiken tozether. That is, the HS model is not consistent with
any of the data sets, and it is the least restricted model NHUT which in
every case gives the highest likelihood function value. This model therefore
allows not eonly for own and cross-prices to be significant in influencing

"

cacnn suel share, "ut also for significance of the total volume of energy

T

deganded by that sector and any degree of fuel efficiency bias. I[ndividual
courntry intercept dummies allew for autonomous individual fuel share level

influences to bo different for each of the seven countries.
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For sample periods subsequent to the first oil shock, though, certain
individual restrictions cannot be rejeocted, For example, the homogeneity
in prices assumpticn cannot be rejected at the 5% level for 1974-82, 1974-78
and 1979-82; nor can homogeneity and symmetry tugether he rejected for
1974-82 at the 5% level of significance snd for 197478 at the 1% level,
In ne case, however, can non-neutral foel efficiency bilas and hometheticity

be individualiv accepted, ner can homotheticity, homogeneity and symmetry

together.

Thus, althovgh it is the leust restricted model NHUT which has to be
preferred for the overall sample periocd 1980-82, during the full 31974-82 peviod
of substantial cil price and expenditure share movements following the first
and second major oil shocks, a non-homothetic symmetry model [NHET) allowing
for non-neutral fuel efficiency bias cannot be rejected. This non-rejection
of combined homogeneity and symmetry can be seen as primarily due to the more

reatly varying hehaviour during the 1974-78 sub-pericd rather than o mevenents
g

in 1979-82,

These results, while consistent in the case of 1960-82 with those
presented in Hall (1983a) Ffor 1960-79, tentatively suggest it is worthwhite
to conduct formal tests for structural breaks in the various equations between

1973 and 1974, and between 197& and 1979.

4,  Some Simnle Tests for Structural Change

One simple statistic, F, which enables testing for whether two sub-

samples are drawn from the same or differemt populations can be written™ as:



e

fFleg o rpag Qo S
p o (RSS - (RSS1 + RSSHI/K .y oo -

(RSS1 + RSS2} /(N-2K)

where RSS, RSS1, and RSS2 are the residual sum of squares for the populatiom
and two subsamples respectivelyv, N is the total mmber of observatiens in ihe
population, and K is the number of regressors in the relevant equation,

This test was conducted on each of the individual fuel share eguations
belonging to the least restricted model NMIUT, the swpirical evidence in
sections 1 and I having suggested stvuctural breaks could lie bhetween 1973
and 1974, and between 1978 and 1979. We are therefore testing first whether
equations for the sub-periods 19¢0-75 and 1974-82 are consistent with those
for 1960-82, and if not, then whether those for 1974-78 and 1979-32 are
consistent with those for 1974-8Z. Should the null hypothesis of no structuval
change be rejected in all cases, then it would be the case that equations
using data subsequent to the first major oil shock in 1973-74 would be
significantly different from those incorporating earlier ohservations.
Similarly, equations using data following the second major oil shock of
1978-79 could be significantly different from these for the five years

immediately prior to it.

The empirical results presented in Table 3 show that in both cases,
the hypothesis of no structural change must be rejected at the 5% level of
significance, not only for petroleum products but alsp For the gas, coal, and

electricity share eguations as well.

Whether this in turn means that own-price and cross-price elasticitios
derived from MIUT equations will be substantizlly different for each of the

periods 1574-78, 19879-8Z, and 1960-8Y, we shall see in the next two sections.
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5. International Own-price and Cross-urice Blasticities
5 o X i

of lemand for Individual Fuels

Internationa! (i.e. sample mean) own-grive and cross-price elasticities
of demand and their t-ratios, derived from cuuations for the modei NHUTHY,
for the sample periods 1960-82, 1974-82, 1974-78 and 1079-8Z, are presented

in Table 4,

Interpretation is focussed on the sample periods 1974-78, 1979-82,
1960-82, on the own-price elasticitics for ail four fuels, and on thoue cross.

price elasticities ipvolving petroleum products.
it is first useful to compare certain own-price elasticity results for
1960-82 with those derived in Hall (1983} for 1960-79, An cxaminution of

the magnitudes presented immediately below can demonstrate twe things.

Time Period 19¢0-79 1960-82 1650-8

a3

Madel NHE NHU NI

€ op - 26]4.20) e 5] 251407
= -~ B100,85] ~.74[7.59] <5

ge :

3 -.97]5.01] S 1.0506.50° - 3815, 54

R
s G241 .6

~J
!
.
s
dm
iy
et
4
ay
t
-
sl
i
S
-

The first is that conclusions devived from the model N3 do not differ o
great deal when three extra years of data are added. Secomdly, and much more
importantly, results for 1960-82 for NI and NMJT show that the allowance
for a non-neutral fuel efficiency bias term has been crucial in reducing the

coal elasticity from -1.95 to -.54, and net inceonsequential for gas where the
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elasticity has fallea frem - .74 to -.%7. In contyast, it has lLad no

influence on the petroleum products vwi-price clasticitv of -.20.° and has

affected little the insigr

cant alestrioity o

B . o S )
SR, Shals, e vein

substantial change in magnivuds Tor the swn-srice

Floity of conl, From

around unity te -.34 1s an imporrant new rosolt,

The simple tests fov structural chunge comwivcted in the previous sectios
showed that results for 1850-82 need pot nocessarily he

those for its sub-periods. We thercfore now rurn to the

i974-82, 1974-78 and 1975-%

Given the relatively small

tions, these results are remarkably straightforward, especially tor PE

roducts. The own-price elasticity of demand For petroieum nroducts in
I3 s x ke

period between the first and second oil shocks averaged -.&, approxinately

—
oy

double that of ~.3 for the perind subsequent 1o the second o1l shock.

latter, in turn, is not greatly different from -.25 for the full samplo

period. The electricity elasti

ity seems livtie chaoped [l.s, statistd

(@]

insignificant at the 5% level and around -.1 to -.27. bur those for cas

coal have changed markedIy. The gas elasticity, avound -.5 for the fuls

period, was meither significant nor of correct sign during

a value of around -.5 significant onlv st the

Cmrend eepste T EFTOL 435 e
ievel over (97982, Lizal

elasticities in both o0il shock sub-periods were no lorger significant,

Turning to those cross-price elasticitios invelving peivoleum products,

the picture is less clear, We Yave fust scen that s perroleum product p
change has in each case had a statistically significant ¢ffect on the demand

for petvoleum. 1t has alsc significently affected the demand For co

overall (= = ,6Z) and in 1974-78 (o = JBAY, spd the demand fov efecrricit:

cp R

in 1974-78 (Eer = i) and 1U7Y9.82 i« oS indl cate
coal and electricity have, o0 aver i) Vostatist

Foaa P o L
poentrized.,

significant effect on pas demand bas oot




Summarising the effects of chanwes in the prices of the other thyee

Forward, exoept

fuels on the demand foy petroleum products &5 nob as slrasg
in the case of coal where price changes have Bt Been stotistically

significant. Gas price changes indicate oil amd gas to have been weak

complements [~.15} overall and in J974-78. bur siightly stronger substitube:
! : (2 o &

pompts  mama x o weeed® sl s
Srld AN & eCTTLOLYY o

(.36) over 1879-82, LEleciricity price chapges
have been substitutes {.28) overall, more cspecialiy through [874.78 {.57) .

but no longer of significance during 1979-3.,

6. Individual Country Own-pr

4

] Sipdas o Y Bl e ]
derived For sach

Table 5 shows mean-over-time own-price elasticities’
of the seven major GECH countries for 1960-82, und for the two mujor ol

shock sub-periods 1974-75 and §979-82.

For sixz of these countyies, thne pefroicum price elasticlty TemAins

e value obtainad

between -.2 and -.3 for 1960-#: and 1979-80 0 nround half
for 1974-78. But for the United States, ihe contcast between 1974-78 and ne

other two periods, and hence witi: tne othe

-1

Sixoeountries, 1s oevoen greater.

The United States elasticity is mot statiaticallyv sipuilicant for ¢lther

1960-82 or 1979-82, but its value of -.68 {olimwirp the first majer oil

is the highest for all of the seven countvies,

sl

Gas results show that it is not possible to get & sensible own-price
elasticity for any pericd for Japan, probably due to its very low und
unchanging expenditure share. 1t is also confivmed that there arve u¢
sufficiently satisfactory values for 1974-78, lowever, for 1879-82, for
the United States, the United ¥ingdom, and Ytaly, all of which vecerded
substantial rises in expenditure share over that period, the elastioily war

B

in each case aglmost -.5.
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No statistically significant correctly signed coal elasticities could
be obtained for any period for the United States, Italy, and Canada, perhaps
not surprisingly sec, given that each recorded no major changes in expenditure
share. Only West Germany could provide an elasticity which was significant
for 1960-82 and for both sub-pericds. This was remarkably stable in the
interval -.48 to -.50. Data for Japan, France, and the United Kingdom
provided elasticities in the range -.3 to -.5 for 1960-82, but were unable

to produce statistically significant magnitudes for either oil shock sub-period.
Thus, for both gas and coal, it has been very difficult to get reliable
individual country elasticities for sub-periods subsequent to the first major

0il shock.

No country registercd an electricity own-price elasticity which was

statistically significant for any of the three sample periods.

7. Concluding Remarks

It has been shown that, for each of the sample periods 1960-82, 1960-73,
1974-82, 1974-78 and 1979-82, strict conditions for a two-stage translog
expenditure shares model allowing for non-neutral fuel efficiency bias,
are violated. This result is consistent with that obtained in Hall (1983a)
for 1960-79 for a model imposing neutral fuel efficiency bias, and for which
all restrictions had to be rejected. New findings, however, are that non-
neutral fuel effiéiency bias cannot be rejected for any sample period and
that homogeneity and symmetry restrictions cannot Ee rejected for the periods

1974-82 (at the 5% level) and 1974-78 (at the 1% level).
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1t has alsc heen established, tarougn siople U otests for structure]

change on all four individial fue

i

[
.

ot

caiitiosnes for the sub-

periods 1960-75 and 1974-80 are aelt consiarori by Lrone For whe fuil

L1y

period 1860-52. Nor is any eguation ior 787870 apd LH70-32 consistent wita

its corresponding one for 1974-nZ. 7

1vie means That ong onnnoat rojecl i
structural breais immedistely following cach of the first and second maioy

overall pericd I

0il shocks., Dlasticities presented

af potentislly different

behaviour patterns within that overail

Nevertheless, elasticity of demend rosu he period Thol-RT b

provided some interesting mew evidence, The prefor: et e e
elasticitios presented in Hall {1983s) for petralcus protaiis, gas, 6o,
electricily were .26, - 81, - 07 and - 00 LEE S T i

values frow section 5 are - 0%, « 87, .31, colooonin, Tor swer duamatac

has been {or coal., 1 Hiy b : PO e, 38, Tharopy
giving an elastiolity Yar Teng thar ars et b el R sonar olag. Ml

is primprily due to Theod nd epawend e e YoEAh heecnf i AR RSTRY fuel

bias to bo non-nenirnl. A0 osqualls prpaliant vt

petroleum products elasticity

JLthe specification change and addit’ ons!

As might have beep expocted frow cur weving

no structursl charnge follewing hoth The fivst wnd

of our preferred sub-meviod elasticitios proviio
elasticities de not snecessarily renade SEREE AT e AT b eedLy - sl

% b k - -

over time. o particulur, the Firsy oil shouh soews te haoe leg to 1

P

in the peteoleum elasticiiy To around - .6 ovor 877503 very Olus

-.3 for 19749-82 foilowing the second shogh, #od L0

as a whole,
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It this evidence from the estimation of varicus price elasticities is
wny guide, then reactions following the second major oil shoeck have heen
significantly different from those to its predecessor. In turn, behaviour
during both sub-periods is insufficiently represented by that for 1960-82

as a wholig,

L]
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Derivations of such g¢noipv m are svailanle i Fass (1977},

5

Griffen {14

ripd Woodiand (1%80), Pindvck (15797,

and Turnovsky, Folle arid Ulph (18823,

Terminolegy s as in Griflen (1577, pp. 783-704d),
As shown in epaticn (4) below, imposing neutral fuel efficiency bias,

would imvolve imposing Ts 7 g4 for all i, were the term yit to have beer
auded to equation {13. The only restrictions then remaining ars the
adding-up restyictions (5. 8., =1, I 7. =0, and % Beoo & i

2

A restriction thar the individual country intercept dummy fcims be

replaced by a term commen tc all countries (i.e. B,, = £ for all k]

LY £

was rejected Lo Hall . and is not further imposed or tested for

in this paner.

Mlllien tons of oil eyulvalent,

Taking tnc Lrows: to be botwaen 1973 and 1974, and batween 1978 and i073
iv further conrirmed by exanining percentags changes in such broader

.
5

series az the 1EA%s (1832, 5. 53) veel price of landad grude 23t and

real price 7 energy te finmal users, e.g.
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11

12.

[y

Landed Crude 011 Energy to Final Users

1960-73 1.0 0.6
1973 5.2 -0,6
1874 : ibo6.i B
1975 i 2 6.9
1978 ~0,3 -2.0
1879 27.6 11.5
19840 55.5 15.9

The exception is ITtaly.

Prices shown in these particular graphs are all in domestic currency.

Further details on the derivation and interpretaticn of these elasticities

are avallable in Hall {1983k, 1. 7 and Annex ¥) .

See, for example, the equivalent eguations and accompanying restrictions
for a homothetic factor shares medel allowing for linear technical

progress, presented in Turnoveky, Felic and Ulph (1282, pp. 63-64),

See, for example, Intriligator (1978, p. 134, fn. 57},

Despite non-rejection of the models NHSUL and MIST for some sub-periods,
all results presented in this and the following section are for NHUT,

$0 as to assist comparing clasticities across different sample periods.

This stability is confirmed for the sub-pericds 1874-82, 1974-78, and
1979-82, with values ef -.29 and -.23, -.58 and -.57, and -~.33 and -.28

respectively,

Note that these own-price elasticities of demand reflect only those
explanatory influences directly and indirectly incorporated within
equations (4). In particular, they may not sufficiently fully reflect

factors like goverument regulations, price controls, non-price policy
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initiatives to reduce cnergy consumption, other political and
institutional constraints, and explicit bhehavioural characteristics

within individual country industrial sectors.

. It
See, for example, the evidence presented in Mittelstadt and Hall (1981).
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TR IV IDUAL

EXERENDITURE

SHARES

1968 la7: 1974 978 1979 1982
Petrocleum ¥Yroducts
us .08 3 s o L7 w21 16
Japan 23 42 A8 .40 A7 .43
W. Cermany .14 LAQ .37 + 29 .36 +:33
France .25 B3 .48 .43 LAD .46
Uk 14 ol A2 .25 27 28
Italy o .45 .45 33 .38 .31
{_anada W17 .26 «37 <53 .33 .35
Gas
s a7 .25 .21 .26 W2 58
Japan A2 01 L .01 .01 .01
W. Germany i1 0B .08 .10 .08 Nt
France .05 .08 .09 W13 12 .13
Uk 14 a5 +15 W35 .33 A0
Italy .08 .04 .14 18 .19 25
Canada 03 08 08 12 L13 .14
Coal
us .05 A3 o8 A5 .04 L4
Japan 24 L . .07 .07 8
W. Germanv A 2 el A3 12 .14
France 27 i pik 08 .06 05
UK ) il 11 .09 10 .08
Italy L6 S BRiTS) 04 04 .05
Canada e Lk i D8 G5 A7
Electricity
us A1 LB B2 3 .47 .42
Japan . S A7 A% AT A5 46
W. Germany S AT .40 A8 .43 AU
France L 43 245 55 W36 .33 .30
UK .26 o 57 . B2 35 .31 7
Ttaly .55 .42 .38 .45 .40 .41
Canada 60 62 .50 A6 .45 .44
Source: Cempiled from pubiished and unpublished QECD data.
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TABLE 2

TESTING OF MODLL RESTRICTIONS

ampLe Poriod 1960-82 1960-73 1974-82 ° 1974-78 18749-87

values for Log of Likelihood
Function

Madel: HS a7l 705,53 466,53 316.9 Z56. ¢
HEY 76,1 THELO 510.9 3251 2Ea, 0
ST 1079.5 THR.7 23E.A 341.6 2 BT
NHSUT tidg. ! Be7.0 53,0 345h.6 288.5
HHi3 1He0.3 500,35 531.9 338.5 285,10
HUT 1055.4 7897.1 512.8 328.3 2706.6
NHUT 1154.9 835,9 539.2 348.0 291.9
Testing of Restrictions
Homothoticity, homogeneity,
svimpetry, and neutral fuel
efficiency bias
-2icgh for HS-NHUT 495.6 261.2 85,8 62.2
hccopt/Reject? Rejec Reject Reject Reject
Neutrasl fuel efficiency blias
only
~2legh for NHU-NHUT 188.2 71.2 4.6 9.4 13.6
Accept /Reject® Reject Reject Reject Reject Reiact
Homotheticity only
-2logA for HUT-NHUT Z03.0 776 52.6 39.4 4ek s
Accept /Reject” Reject Reject Reject Reject Reject
Homogeneity only
-2logh For NHSUT-HHUT 13.6 17l 0.4 4,8 b
Accept/Reject” Reject Reiect ACCEPT ACCEPT ACCEPT
Homogeneity and symmetry
-21ogh for NHST-NHUT 150,85 74.4 2ol 12.8 EBul
Accept /Reject? Heject Reject ACCEPT Reject” Reject
Homotheticity, homogeneity
and symmetry
-2logh for HST-NHUT 3B7.6 155.8 56.6 49.8 56,0
Accept/Rejectz Reject Reject Reject Reject Reteot

1 T ¥ n i

i Based on a critical X2, 55 of 21.0 from 12 restrictions
= ] 1t 3] 1 P [R] 16 9 R q T

K i [ 5 5 ] w26 1" G Iy

i it e tr re 1 7.8 " '3 1

5 Can be ACCEPTED for a critical X240 Of 16,8



TESTS WITH THE MCDEL NHUT FOR STREUCTURAL CHANGE

Testing for a structural break between 1973 and 1574, within the period 1950-82
Equation Perroloun Gas Coal Electricity
Procluct s

rsst

1960-82 «L3GRT0 086425 62078

1960-73 SRUEE 0t 3 040837 LH13T71G

1974-82 33105 cHEEERE 007411 LLY2T0
Value of test statistigc, F° 2.43 6.50 2.25 2,86
Accept/Reject?® for

Fo_ss (13,135} = 1.80 Reject Reject Reject” Reject

Testing for a structural break between 1978 and 1979, within the peried 1874-82

Equation Petrcleun Gas Coal Electricily
Products
RS5
1974-82 L0231405 023553 L7411 17T
1674-78 L7789 LC06726 01715 02243
1579-82 RO L203500 LO01LT0 LO03E7H
Value of test statistic, F Z.81 5.71 4.47 Ba4E
Accept/Reject® for
Fo.es (13,37} = 2.400 Reject Resmpt Reiect Reject

" R3S = residual sum of squares.

2 The test statistic, ¥, has been calculated using cgeation (5} in section 4.
If F » Fy-s5 it is pecessary to raject th: hiypothesis of no structural change
at the 5% level of significance,

. The critical F values have been interpolated from values published in
Intriligator {1978, pu. 622-627%.

4

At the 1% level of significance, i.e. for Fp.ss (13,135} = 2.26, the F vaiue
of 2.25 gives neither clear scceptance novr rejection., However, the hypothesis

¥
is clearly rejected at the 1% level for the other seven resultls.
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TABLE 3

INDIVIDUAL COUNTRY OWN-PRICE ELASTICTTIES OF DEMAND AND

T-RATIOS FOR THE MODEL WHUT

1860-22 1974-78 197e-52
United States Petroleum Products -.11{1.37] -.56[3.14]) - 1311.07]
Cas ~.60[16.5] - 14f1.24] -, 471 4.33)
Coal L49[1.79] Ji6] .82) 271 53]
Electricity ~-.00601.54] - 31[1.85} -.1971.85}
Japan Petroleum Products ~.25{7.50] -~ 48]5,249] -.26{4.94}
Gas 1.50{2.30} 14.1{5.33] 4.85[1,53
Coal -.30{2.66} -.26]1.38] - 2501.,08]
Electricity -.06[1.62} -~ 12f1 .75 -.1911.88]
West Germany Petrroleum Products -.2706.41] - 011457 ~.2814.22]
Gas -.3912.79] Wi - 310 .99
Coal - A8IT.TY - 4974657 -.50{ 3,30}
Electricity 04707 - 12000761 -.19(1.681
France Petroleum Products bl 4 i b #HiE Je ) -.24[5 00}
Cas - 4014, 547 ARTL L84 3601.26)
Coal ~.3804.21] - 29T Y nT] -, C2[ .05]
Electricity - 000 04l S0l - 180 1 Bl
United Kingdom Petroleum Products - E20 5L W aEdL 06! S Y
Gas 6] 39 471 ~ 1813, 83 L45]4, 801
Coal - Aulg 451 3 3 1
Electricity L0537 .957 L8] LB ~ 18] .96
Italy Petroleum Products ~.26[5.99] weagad [ wil £ -.28[3.96¢
Gas -.56[6.56] LB Le7] wnib LT FBY
Coal A5, 65 181 .567 L08f 187
Blectricity -~ 05[1.27] L1201 .59] -~ 1911.751
Canada Petroleum Products - 26[5.22] -.55[4a.75] ~.2804.107
Gas -.50[4,72] 38[1.71] - 3R01,41]
Coal -.15[1.05] -.00[ .37} 2810 T8
EXectrieity -.06{1.55] -.12[1.86] -.19[1.85]
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