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Abstract

The potential impact of continued economic growth on world energy markets could be
substantial. Rapid growth projections into the next ten and twenty years suggested that
the East Asian area (Korea, China, Hong Kong, Mdaysia, Philippines, Thailand,
Indonesia, and Singapore, where Japan is included with the OECD high-income
countries) will be a mgor center of world GDP. Thus, the region’s burgeoning energy
needs would make an important difference in the supply-demand balance and would
raise world energy prices. The environmental implications for the rise in energy are
evident.

This paper analyzes the implications of the 1997 East Asian crisis on the projections of
energy used by this region. Estimates of the energy elasticities based on pooled cross
section and time series are used to forecast energy and petroleum consumption and
imports into the region under a variety of assumptions about the future economic
outlook and policy.
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During the 1980s and 1990s, the rapid expansion of East Asian* economic
growth, what has been termed the " East Asan miracle’, was being trandated into
sharply growing requirements for energy. Asthe East ASan countriesindudtridize
and motorize, requirements for energy in the form of industrid fud ail, eectricd
power, gasoline and diesd fud grew rgpidly. Since many of these countries have only
smdl indigenous energy supplies, or have domestic production of fuelslike cod or
natura gas whose use in trangportation and households is limited, rapid growth
trandated into rapid expansion of petroleum imports. The potentid impact of
continued growth on world energy markets could be substantid, particularly as large
countries, specificaly China, join the rapid development process. Y ergin, Eklof, and
Edwards (1998) discuss the energy issues related to Asian economic recovery at
length. Rapid growth projections into the next century, 2010 and 2020, suggested not
only that the East Asian areawill be amgor center in terms of world GDP, but dso
that the region’s burgeoning energy needs would make an important difference in the
supply/demand baance and probably would raise pricesin world energy markets. The
implications for the accumulation of greenhouse gases and other pollutants are dso
evident.

The 1997 East Adan crigs has greatly changed projections for the future of
East Asa Large energy import requirements would ill arisein the future, if rapid
economic growth rates resume. But the current recession is dready reducing inflows of
energy. Lower rates of consumption growth as well as new supplies may provide a
breather or, even, along-term resolution of pressure on world energy supplies. It can
be argued that the low level of world oil prices, today, dreedy reflects the anticipated
lower path of energy demand.

In this paper, we evauate the progpects for energy consumption in East Asa.
We introduce the 1997 crisis and consider how that will ater future prospects.
Egtimates of the energy dadticities based on pooled cross section and time series
dlowing for growth, indudridization, motorization link indigenous energy supplies

! Our discussion is concerned with the devel oping countries of East Asia, i.e. Korea, China, Hong Kong,
Malaysia, Philippines, Thailand, Indonesia, and Singapore. We include Japan with the OECD high-
income countries. Our discussion will contrast Chinaand the other East Asian countries (OEA).



energy demands and economic activity. These caculaions dlow usto make

projections for energy and petroleum consumption and imports into the region under a

variety of assumptions about the future economic outlook and about policy. There are

adso implications for pollution emissons,

The East Asan Energy Situation

Tota energy consumption in East Asa4till accounts for only asmall share of

world requirements (20 percent if we include Ching; only 10 percent if we consder
only the other East Asian countries (OEA). But the growth of GDP and of energy

consumption in this region of the world has been so rapid that smple projectionsyield

increasingly large demand shares that may ultimately influence world energy markets

sgnificantly. On Table 1, we summarize the relevant information, focusing first on
the contrast between China, the OEA countries, and, for comparison, the OECD.

Tablel
Growth and Projections of Energy Demand

1972-85 1985 1995 2010 2020 Ratioto  Ratioto Ratio to

%change 1995 Millions projected projected  OECD OECD OECD

p.a %change of t.o.e Millionsof  Millions  Consum  Consum Consum

p.a toe.? oftoe 1995 2010 2020

OEA 807 7.58 437.46 1,625.98 404368 .10 31 43
China 529 552 850.52 1,763.12 286648 .19 29 61
E.Asa 6.05 6.01 1,287.98 3,380.11 691016 .29 .60 105
OECD 0.98 158 4,455.93 5,637.24 659392 100 1.00 1.00

Aggregate energy demand has been growing at 5.5 percent, 7.6 percent, and 1.6
percent, in China, OEA, and the OECD respectively. Though Chinais growing even

more rapidly than other East Asian countries, energy consumption growth is dower

there than sawhere in East Asa. Neverthdess, in view of China s sze, projections

of such growth ratesto the year 2020 would mean that China' s energy consumption

would amount to 60% relative to the energy consumption in the OECD. Importantly,

the region as awhole would account for approximately one third of world energy

needs. It would consume more energy than the OECD today and a little more than the
projected figure for the OECD in 2020. If such developments were to materiaize,



energy demand in East Asawould have profound impact on the world energy
economy. Thisimpact would fdl particularly on world oil markets snce margina
energy demands would be satisfied largely in the form of imported petroleum.

The crissin East Asain 1997 and the dowdown of growth in Chinathat is
under way will put these figuresinto entirely different perspective. It isour purposein
this paper to make a quantitative appraisa of the impact of recent economic
dowdowns on East Asan energy needs. Even aresumption of rapid growth will leave
total East Adan energy demand well below what it would otherwise have been. The
importance of this caculaion laysin the fact that oil markets are forward looking. It
islikely that this change in perspective for the future is aready recognized in today’s
oil markets, accounting for the unusudly low oil prices prevailing recently.

Characteristics of East Asian Energy Markets

Despite the fact that there are wide differences between various
regions of the world, certain commonadlities about energy use are illugtrated
in Table 2. We show GDP on a per capita PPP (purchasing power parity)
basis and energy consumption per capita and energy consumption per unit
of GDP, a measure of intendty. The range of per capita GDP is high, even
measured in PPP units. Per cgpita GDP in the OEA is about twice as high
as in China In turn, per capita GDP in the OECD is about four times that
in the OEA. Strikingly, per capita energy consumption follows the same
pattern with about the same rdative vadues. In turn, consumption of energy
per unit of GDP is quite close, with energy intendty of .00020 in the
OECD only a little higher than .00016 and .00015 (tons of oil equivaent
per $of GDP) in China and in OEA respectively.  This apparent Smilarity
covers over some subgantia differences between countries (Table 3).
Note paticularly the difference between Hong Kong and Korea reflecting
their differing economic dructure. Nevertheless on a regiona cross section
bass, energy consumption appears to be close to, or a little more than,

proportiond to GDP.

2 The projections are done assuming the same 1985-95 growth rates. Some forecasts, like those of the
International Energy Agency (IEA), reached somewhat |lower numbers by the simple expedients of
assuming decline in projected GDP growth rates and increase in petroleum prices (IEA 1996).



Table2

Intensity of Energy Use and Sdlf Sufficiency

1995 GDP per Energy Energy Consumption Self Sufficiency: energy
capita Consumption per per $ of GDP (toe) from domestic sour ces
$PPP Equivalent  capita (t.o.e)

OEA 6,268 0.48 .00016 0.67

China 2,970 0.95 .00019 101

EAsa 33817 0.73 .00015 0.90

OECD 24,930 4.94 .00020 0.76

Table3

Energy Intensity and Self-sufficiency: East Asian Countries

1995 GDP per Energy Energy Consumption  Self-sufficiency: energy
capita Consumption Per $ of GDP (toe) from domestic sources
$PPP equivalent per capita (t.o.e)
Korea 11550 2.382 .00021 015
Hong Kong 22950 1.65 .00007 0
Malaysia 9520 1075 .00013 1.80
Taiwan 13415 2024 .00015 017
Thailand 7710 5569 .00007 0.55
Philippines 2760 0175 .00006 054
Indonesia 3970 0.442 .00011 174
Singapore 22610 .2.667 .00012 0

Energy baances (Table 4) for Chinaand for OEA show that there are striking
differences within the East Asian region in the sectorad consumption of energy, the
share of different fuds, and in the need for imports. Thisinformation, summarized in
Table 5 showsthat final energy consumption by sector in the OEA is approximately
one third in industry, one third in trangportation, and one third in other uses, amilar to
the OECD. In China, on the other hand, amuch larger fraction of energy consumption
isin industry, with little going into trangportation. China dso is much more sdlf-
aufficient than OEA (except Indonesaand Maaysia). This reflects the predominant
importance of indigenous cod asafue in China (63 percent of fud consumption),
though even that country’ simports of petroleum have been risng rapidly. We discuss
the specia problems of projecting China s energy needs at greater length below.



Table4d

Energy Balancesfor Chinaand Other East Asia, 1994
(Millions of tons ol equivaent)
China Energy Balance

Coa Crudeoil P. Gas Nuclear Hydro Elect Heat Total
products
Indig. 6199 146.1 147 36 145 7989
Prod
Imports -7.6 -6.2 0 0 0.2 -0.2 0-79
(computed.
TPES 612.3 1399 6.1 147 36 14.7 -0.2 791
Transform -2514 -136.7 103 -11 -3.6 -14.7 619 216 -221
+L osses.
TFC 360.9 32 1091 136 61.7 216 570
(breakdown)
Industry 2583 29 36.5 10 425 174 367.6
Transport 7.8 0.2 394 0.1 14 0 46.8
Other 94.8 01 332 35 0 0 17.8 4.2 155.6
East AsialessChinal
Coal Crudeoil P. Gas Nuclear Hydro Elect. Heat Total
products
Indig.Prod 29 1176 83.1 1621 28 0 0 2637
Imports 365 1343 -6.5 62.8 819 0 0.7 0 1308
(computed)
TPES 65.5 2519 -6.5 1459 244 28 0.7 0 3945
Transform -34.1 -251.8 2004 -92.8 -24.4 -2.8 381 0 -1138
+losses.
TFC 314 01 1939 531 0 0 388 0 280.7
Industry 28.8 32 351 5.8 0 0 193 0 1205
Transport 74.7 105 0 0 0.2 0 833
Other 26 -31.9 841 36.8 0 0 193 0 76.9

TPES-totd primary energy supply. Notethisisredlly ameasure of primary energy
used as inputs into transformation and for fina use.
TFC - Totd Find Consumption including al secondary energy and primary energy

going directly into fina production. Nuclear and hydro are transferred into eectricity

in the transformation sector.



Table5

Sectoral Utilization of Energy and Fuel Shares

Sectoral Shares (%) Fuel Shares’
Industry | Transpor Other % Coal | %Petroleu
t m
OEA 42.9 29.7 274 11.2 69.1
China 74.5 8.2 27.3 63.3 19.1
Total EA 57.4 15.3 27.3 45.1 35.6
OECD 30.7 32.9 36.3 4.9 53.3

The Empirical Approach

Since the East Asan criss, the path of economic growth is being seen asvery
different, certainly interrupted and perhaps dower, than had been forecast previoudy.

Consequently, atime series or trend projection approach, as above, that might have

seemed reasonable while East Asan growth was il in full swing, is no longer

appropriate.

A somewhat more structured approach is to link energy consumption to the

underlying economic activity variables on a cross section basis. The econometric

estimation of the energy demand dadticity with respect to variables measuring various

dimensions of economic activity alows us to recognize dterndtive scenarios of the

economic outlook over the near term and the long-term future,

Eladticity demand coefficients with respect to economic activity have been
estimated for seven East Asan countries by using cross section data for 1985 and 1995
(Table 6). Wedlowed in some equations for sdlf-sufficency, indudridization, and
motorization (not al equations are shown). Since our estimates are based principally

on the cross section, and since margina energy prices, for imported fuel, are common

to dl of the countriesinvolved, no price coefficients are shown.

Similar equation estimates for a broad range of countries are presented next.

The data underlying these calculations is for some 150 countries, including devel oped,

developing and poor countriesin al parts of the world.

% Consumption of secondary energy, the remainder other than coal or petroleum products, is principally

electricity.




Dependent variable: Log Energy Consumption per capita
Coefficients of Independent varigbles. (* daticdly sgnificant)

Energy Demand Regression Estimates

Table6

LGDP  Changein Shar e of Dummy Dummy Motori- R-
Per LGDP per Industry 95 China zation Squared
capita capita in GDP L carspc
East Asian Countries  Sample
1 1.24* .79
2. 1.09* 9.77* .98
3. 113 10.16* -02 99
4, 1.30* 6.87* 0.69* 99
5. 2.25¢ -0.6 .85
Worldwide  Countries  Sample
1 151* .78
2. 162 =77 . 33* 171> 87
3. 143* 2.22* 29 1.30* 83
4. 0.85* 1.80* 0.43* .38

The Satidtica calculations on aggregate energy demand data show clearly that
the energy demand daticity with respect to economic activity exceeds unity. Inthe
East Asian countries separately, eladticity estimates range from 1.09 to 1.30, (except in

Equation 5 which we congder below). A critical consderationisincluson of a

separae variable for indudtridization, which tends to reduce the eagticity with respect

to GDP. Theincusion or excluson of Chinawith adummy variable does not

materidly change the GDP dadticity, though Chinais clearly an outlier with rdaively

high-energy consumption for itslevel of per capita GDP (adjusted for purchasing

power parity). Inthe East Asan case, the cross section eadticity does not appear to be
very different from the adticity that would have been obtained from time series
rel ationships because the coefficient of time (a dummy variable for 1995) is not

datigticaly sgnificant. Motorization does not gppear to have a separate Sgnificant
effect in the East ASan data s&t. Indeed, in Equation 5 the coefficient of motorization

IS negeative and the coefficient with respect to GDP is grestly increased. Thismay

reflect the common movement of the variables with motorization rising very rgpidly

with increase of per capita GDP. Moreover, as motorization advances, consumption



per vehicle declines. Energy sdlf-sufficiency does not Sgnificantly affect energy
consumption, given the GDP variable.

Roughly smilar results, even alittle higher energy eadticities, are obtained
from a caculation encompassing alarge number of countries, again for 1985 and [995.
The dadticities range from 1.4 to 1.5. Again the degree of indudtridization is
datigticdly sgnificant and reduces the overdl energy dadticity, though only by a
amdl amount. Therate of change of GDP shows a sgnificantly negetive effect
suggesting that adjustment of energy demand over timeis gradud and that the short-
term dadticity over time may be somewhat lower than the eagticity measured in the
cross section. Thereisasgnificant relaionship with motorization, which reduces the
eadticity with respect to GDP subgtantialy, but that islikely to reflect the fact thet
motorization and energy consumption are both sharply related to GDP per capita.
China again shows a pogitive effect above the other countries, asignificant dummy
vaiable.

We gpply such coefficients in an evauation of dternative forecast scenarios
below. To cover the range of the estimates we use avaue of 1.0 for alow eadticity
esimate and 1.5 for ahigh estimate.

The Chinese Situation

Chinarepresents a specid case in evaduating the East Asan energy Stuation.
Aswe have aready noted in our discusson of the Chinese energy baance, the Chinese
economy is based largely on cod consumed in industry Energy use in transportation
and other parts of the economy isreatively much lower than in other economies of
East Asa. Moreover, the dadticity of energy consumption with respect to economic
activity in Chinais only 0.5 as compared to dadticities close to unity in the cross
section and over time dsawhere What, then, is the appropriate value for the
projection eladticity?

Sinceindudtry in Chinaiis not growing dowly, alow dadticity can be judtified
only if very large gainsin efficiency offset the need for energy as the economy grows®
Inview of the inefficient use of cod in Chinese indudtry, thisis possble. But it is not

4 A student in Chinasaid to me that the energy demand elasticity for Chinawas “of course, just likein
the United States’. The great differences between China, a devel oping economy and the United States
cast doubt on thisview.



likely. Moreover, as Chinese energy use extends into transportation and the “ other”
category, it islikely that the eadticity will be closer to that observed dsewherein East
Asa On the other hand, there is evidence that the very high GDP growth rates
reported for China overdate the actua growth of output (Adams and Chen, 1997).
That leaves two choices: To assume the reported numbers both for growth and for the
eladticity, i.e. high growth and low dadicity, or, dternatively, to assume ahigh
eladticity but lower growth than reported. For long term projections the results would
be approximatdy the same. We have chosen the firg dternative. For our low
smulation we have assumed an dadticity of 0.5. For our high dadticity caculation,
we have chosen 1.0 for China. In line with most forecasts for China, we assume a
somewhat lower GDP growth rate than in the past, though a growth rate that is il
high by world and even by East Asian Sandards®

Energy Demand Projections

Projections to 2010 and 2020 were made applying the assumed cross section
coeffidents to the 1995 data. The exogenous economic activity forecasts are drawn
from WEFA (1998) and shown in Appendix Table 1. We have modified the numbers
in some cases, to adjust for more recent devel opments, the greater seriousness of the
current crisis dowdown that had earlier been anticipated.

We have made no attempt, however, to dlow for potential changes in energy
prices. Thiswould grestly complicate the projection approach.”  The absence of price
effectsworksin two ways. in the short run energy prices are likely to be very low, in
part as aresult of the declinein growth. But short run price effects on energy
consumption are low anyway so that there is not likely to be a greeat effect. In thelong
run, price effects may be more important. On the other hand, long term movements of

® For adiscussion, see Jang (1994).

6 One might also ask what would happen if China continued its rapid economic growth rate and had

much higher energy elasticity than in the past. Such a case might occur if Chinawere to motorize

rapidly. Itisunlikely, however, that such a case, which would call for very rapid increase in petroleum

imports, is presently being factored into energy market expectations.

" A complete system would call for endogenous determination of energy prices. Thiswould pose

special difficultiesin our calculations because it would require:

1. A world energy price model,

2. Calculation of imported fuel pricesin the consuming countries based on exchange rates and
transport costs, and

3. Evaluation of the pricing of indigenous energy supplies.



energy prices are difficult to predict and are dependent not only on consumption trends
but aso on trends in the use of resources and in technology. Since the price
determination process is forward looking, predictable price developments are likely
aready to be embodied in the current price®
Projectionsunder Various Assumptions
The changing pattern of economic activity in East Asacdlsfor consdering
aterndtive scenarios.

A variety of smulations were carried out as follows.

1. Trend smulation (T), assuming atrend in energy consumption growth closeto
what would have been forecast in 1995. While these smulations are not redigtic
since the continued growth postulated did not materiaize, they are useful as abase
smulaion since they provide a picture close to that being projected until recently.
Thisisaforecast of very sharply increasing energy needs in the region.

2. Businesscyclewith gradual return to the growth path (BC). Thissmulation
adds a degree of redism by recognizing the criss-associated dowdown. Inline
with many economic forecasters, this smulation based on recent forecasts by the
WEFA Group, assumes that the East Adan criss represents a temporary
dowdown, lagting two to three years. A dowdown into negetive growth for the
OEA region in 1998 and zero or dow growth in 1999, will turn to resumption of
growth, close to past growth rates, in the year 2000 and beyond. A long-term
dowdown in Chinese growth is dso projected. We note, here, that this scenario
will greaily reduce future energy needs in the area since growth is postponed into
the future and the level of GDP, and, consequently, of energy consumption, in the
future will be subgtantidly less than in the base smulation.

3. Stagnation, An extended period of lost growth (S). This, smulation, isbased on
apattern smilar to that observed following the 1982 Latin American debt crigs, It
assumes dradtically reduced East Asian GDP growth for an extended year period,
goproximately at haf rate experienced in the pre-1995 decade.

8 Hotelling's (1931) approach would see today’ s energy prices adjusted to a present discounted
perception of future availabilities and needs. While there is much disagreement about whether the
Hotelling principle applies, thereislittle dispute that significant changes in future anticipated energy
demand and supply will affect today’s petroleum price.

1



Aswe note above, smulations have been carried out on the basis of two
assumed eladticities,, alow elasticity calculation with an dadticity of 1.0 (0.5 for
China) and a high elasticity cdculaion with eadticities of 1.5 (except 1.0 for
Ching). These dadticities bracket the numbers obtained in the regressons.

The amulation results are summarized in Table 7. They show adragticaly

changed energy demand Situation.



Table7

Energy Demand Projections

(Millions of t.0.€)

Low

1996 1997 1998 1999 2000 2010 2020

elasticity.

OEA Trend 4764 519.1 565.7 616.7 6725 16260 40437
BC 4512 4738 462.2 4729 501.0 8933 1,595.6
S 4512 4729 461.3 4709 4889 7245 1,077.6

China Trend 8929 937.3 984.0 10330 10845 17631 28865
BC 891.8 931.0 968.2 10099 10538 16365 25415
S 891.8 931.0 968.2 997.3 1,027.2 13805 18553

EA Trend 13693 14564 15497 16497 17569 338.1 69101
BC 13430 14048 14304 14828 15548 25298 41370
S 13439 14030 14295 14673 15161 21050 29328

High

elasicit.

OEA BC 458.1 4925 4745 4915 535.3 12593 29745
S 458.1 49011 4731 486.9 516.2 926.3 1,680.9

China BC 933.0 10151 1,093 11906 12978 30723 72733
S 933.0 10151 10963 11621 12318 22060 39507

EA BC 13911 15076 15709 16821 18331 43316 10,2478
S 13911 15062 15695 16491 17481 31324  563L6

Low Eladticity—21.0 for OEA and 0.5 for China
High Eladticity---1.5 for OEA and 1 for China

BC—business cycle between 1996 and 1999, return to trend from 2000
S---dagnation, business cycle and 2/3 growth from 2000.

For the year 2000, energy demand in East Adais approximately 200 million

t.o.e. lower than would otherwise have been projected. Most of this reduction reflects

the cyclical dowdown in the OEA countries. Even though one may not want to take

the trend path of energy demand growth too serioudy over thelong term, it is

noteworthy that the estimate of East ASan energy demand in the BC smulation for

2010 isamos 1.2 hillion t.0.e. lower than the trend estimate. For 2020 the S

smulaions shows energy usein East Asaacolossa 3 billion t.o.e. lower than the

base projection.® These reductions reflect the crisis and the lower base for growth in

the BC smulation, particularly in the OEA countries, which reduces their energy
demand by amost by amost 50 percent below the trend projection level by 2010. In

the S smulations, a further reduction results from the assumption of alower long run

trend after the end of the current crigis. In Ching, the crisis has lessimpact, given the

® Inthis case, of course, the lower long-term growth path dominates the impact, as compared to the
business cycle effect that is most important in the shorter-term projections.
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assumption of amuch smaler crigsinthe[990s. While, in percentage terms, the
change is much smdler than dsewhere, it anountsto alarge figure, 1 billiont.o.e in
2020, in absolute terms.

On the basis of higher assumed dadticities, the effects of the criss are
somewhat muted given the fact that the higher eagticity increases the effect of GDP
growth on demand in countries where upward growth trends have been retained after
the criss dowdown. Particularly for China, the higher dadticity estimates show
projections that are substantialy higher than past trends. Thisisthe result of
combining optimidtic estimates about GDP growth (based on current Chinese data)
with an energy dadticity comparable to that in the OEA countries. That may produce
unredistic projections of Chinese energy requirements. Thus, we place greater
credence on the estimates using the lower eadticity for China.

What are the implications of these considerable changesin East Asan energy
demand prospects for world energy and petroleum markets. In terms of world energy
consumption forecasts (IEA 1999), the results of our S smulation for 2010 suggest a
10-12 percent downward), adjustment in world energy demand (1.2 billion t.o.e. out
of 10to 11 billion t.o.e, IEA 1996 reference world forecast’®.)

An andysis of world petroleum market prospects is beyond the scope of this paper. To
put the energy demand andyss above in a quantitative context in relationship to the
world petroleum market, we note that imported petroleum is the margina source of
energy for East Asa. There are some progpects for natural gas and cod inthe area
itself and there are possibilities for developing additiond petroleum, though the major
regiona supplier of petroleum, Indonesia, gppears to be near its limit (USEIA 1998).
The bulk of the adjustment in prospective regiond energy demand will surely fall on
world oil producers. Comparing the changesin the East AsSian region’s energy
demand prospects with likely world consumption in 2010, the impact islikely to be of
the order of magnitude of 25 percent (23 million b/d as compared to IEA 1996
estimates of world consumption of petroleum of 92 to 97 million b/d). As we suggest
above, such expectations may aready be taken into account in today’ s depressed ol

prices.

19 \We make the comparison with the 1996 (pre crisis) forecast. More recent IEA projections allow for
some of the crisis effects measured by our computations.



Conclusions

Modeing the energy economy of East Asa provides a basis for
projecting the energy requirements of the region under different
assumptions about economic conditions.  Such an agpproach is particularly
important in the present dtuation. Rapid economic growth in East Asa
suggested that by the early part of the next century East Asa would be a
very large center of economic activity. Since the region is energy deficient
on badance and snce growth had extended to include a huge country,
China, it appeared that East Adan requirements for energy would loom
very large in world energy markets.

Our study suggests that the 1997 Eagt Adian criss has sgnificantly
changed this prospect. The interruption in East Asan growth means that
future demands for energy and for imported oil will be substantialy lower
than had earlier been expected. Moreover, if the recesson criss extends
for longer and/or if earlier high growth rates cannot be resumed, the path of
East Asan fud requirementsis much lower than had been expected.

China represents a puzzle in these cdculations. On one hand,
China is a rdatively heavier user of energy than one would expect, in part
because of heavy indudries udng cod inefficiently. Chinese energy
consumption has not been growing nearly as rapidly as one would
anticipate given the very high reported growth of Chinese GDP. It is not
cler whether this represents improvement of energy utilization efficiency
or whether it reflects overstatement of the Chinese GDP growth figures.

Edimates based on a range of energy/GDP eadticities and current
much reduced forecasts for East Asa suggest that the energy needs of the
areawill be greetly below what had earlier been projected.

The East Adan criss has substantialy reduced pressure on world markets.
Earlier projections had estimated that continued rapid East Asan growth would impact



heavily on world energy and petroleum markets. Even if the 1997 crisis turns out only
to be atemporary interruption, our BC smulation, energy demand will be sharply
reduced. If the East Adan problem isamore extended dowdown, like the decade long
recession of Latin Americafollowing the debt crisis, energy requirements and imports
of petroleum into the areawould be far lower than had earlier been envisaged.
Expectations of such adecline may well account for the weakness of pricesin world

oil markets.
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Appendix Table1
GDP Growth Assumptions
Alternative GDP Projections (% per year)
199 1997 1998 1999 2000 2000-10 2010-20
China
Bc 9.7 88 8 86 8.7 9
S 9.7 88 8 6 6 6
Hong-Kong
Bc 49 52 27 42 52 5
S 49 5.2 2.7 35 35 35
South Korea
Bc 7.1 55 -38 22 57 56
S 7.1 55 -38 22 38 38
Malaysia
Bc 86 78 2 3 55 7
S 86 7.8 2 3 36 47
Thailand
Bc 6 -05 -5 15 3.7 6
S 6 -05 -5 15 26 4
Philippines
Bc 57 51 3 45 55 6
S 5.7 1 3 3 38 4
Singapore
Bc 6.9 78 25 4 6.8 6.6
S 6.9 78 25 2.7 45 44

Population
1995-2020
9 11
6 11
5 16
35 16
56 09
38 09
7 24
7 24
6 09
4 09
6 22
4 22
6.6 2
44 2
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Taiwan

Bc 57 6.3 57 5.6 6
S 57 6.3 57 4 4
Indonesia

Bc 8 46 -10 -17 42
S 8 46 -10 -17 2.8

bc = business cycle with resumption of growth path
s= gagnation, business cycle and lower growth trend after 2000

6.2
41

6.2
41
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16



