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The Asian Crisis: Causes, Lessons and Prospects for Recovery 
Kurt E. Karl
Executive Vice President, Global Services 
WEFA, Inc.

“It seems safe to say that nobody anticipate anything like the current crisis in Asia.” 
(Krugman, Jan. 1998) “As is the case with most crises, the current financial crisis in Asia 
surprised virtually all observers.” (IMF, 1998). A year and a half after the beginning of the 
crisis, it comes as no surprise that most Asian observers have cataloged their causes of and 
lessons from the Asian crisis. Every Asian expert and many non-Asian pundits have 
expressed their opinions on this very interesting topic. It is useful to review what has been 
written recently, list the various reasons for the crisis, the multitude of policy 
recommendations, offer some observations, and explore the prospects for recovery in Asia.

I. Causes

The conventional analysis, as represented by the IMF and World Bank, suggest the 
following main causes of the crisis:

1) Financial market liberalization allowed excessive short-term borrowing in foreign 
currencies. The borrowing was unhedged for exchange rate and interest rate movements.

2) Structural problems in the Asian countries’ banking sector contributed to and 
exacerbated the crisis. The structural problems include low capital adequacy requirements, 
weak regulatory oversight, lack of transparency in lending practices, unchecked cross- 
border lending and weak deposit insurance institutions.

3) Other structural problems also added to the crisis. First, corporate governance laws 
were weak, allowing corruption and poor accounting practices, which contributed to a 
lack of transparency. Also, bankruptcy laws are generally primitive. Non-banking 
intermediation is weak: the equity market is thin and the insurance market is weak.

4) Interestingly, the IMF and World Bank have somewhat different views on the 
macroeconomic policies of the crisis countries. The IMF characterizes the pre-crisis 
macroeconomic policies as strong. That is, the federal government budget deficits were 
not large relative to the size of the economies or were in surplus and inflation was low, 
implying sound monetary policy. The World Bank describes the macroeconomic policies 
as inconsistent. In the WB view, the exchange rate policy was inconsistent with the high 
domestic interest rates, providing an incentive for foreign borrowing.

On this score, we must give credit to the WB for a simple insight: High domestic interest 
rates, low foreign interest rates, a pegged exchange rate, and liberal access to foreign 
capital markets necessarily lead to a crisis. This set of circumstances provides an 
enormous incentive to borrow foreign currency at low interest rates, convert the foreign
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currency to domestic currency, and lend it out at a high domestic interest rate. As long as 
the exchange rate is pegged — fixed in relationship to the foreign currency — this “carry 
over” type of transaction is extremely lucrative. Hence, once the current account balance 
begins to grow, and the monetary authorities raise interest rates to attract capital, it is also 
explosive because it provides the capital to worsen the trade balance, making the current 
account balance deteriorate further. The policy solution to this problem is also rather 
simple: either forcefully devalue the currency or let it freely float.

II. Lessons

Aside from more flexible exchange rates strongly recommended by the World Bank, the 
IMF and World Bank endorse the following policy initiatives:
1) Improve the international institutions supporting developing nations. This includes 
establishing accounting, bankruptcy, financial sector regulatory oversight, insurance sector 
standards. Encourage and support corporate, financial and fiscal sector transparency. 
Improve inter-country payment systems, increase support of private-to-private debt 
workouts.
2) For the financial sector, what is needed is stronger regulation and deposit insurance 
support, better capital adequacy requirements, improved transparency, and better risk 
management tools. To immediately alleviate the crisis the nonperforming loans need to be 
consolidated and auctioned off to the private sector so that the banking sector can begin to 
increase lending, rather than restricting it.
3) A mechanism for reducing “hot” money flows must be investigated. Perhaps it is 
necessary to impose some sort of tax on short-term capital flows to increase the cost of 
speculative capital flows.
4) The financial sector, as an institution, must be improved along with market 
liberalization so that it is capable of dealing with the next innovation in finance which 
potentially could cause a crisis.
5) Strong and consistent macroeconomic policies are still necessary.
6) An affordable social safety net needs to implemented.

III. A Note on Moral Hazard

Moral hazard is a term widely used these days with reference to the Asian crisis. A simple 
example of moral hazard, which is common in the United States, is for rental cars. 
Apparently, many people who rent cars buy the full insurance (with no deductible) and 
then mistreat the car, because they have no liability for damage to the car. Thus, there are 
three features of moral hazard that are important. First, it involves insurance or 
guarantees from a large economic agent (the insurance company and the car rental agency) 
with respect to a smaller economic agent (the person renting the car). Second, it involves 
a costly action willfully undertaken by the small agent (mistreating the car) which is picked 
up by the large agent (the insurance company). This is referred to the moral hazard of 
insurance. Finally, ultimately the cost of the car repair is spread throughout society via 
higher insurance costs and rental fees.



In the case of Asia, there are many accusations of moral hazard. At the highest level, the 
IMF is accused of supporting policies which promote moral hazard. By bailing out 
countries and their lenders, the IMF has increased the likelihood that money will be lent to 
countries when they are in financial difficulties and encouraged countries to borrow 
excessively. This allegation has no merit. The countries have suffered, the local banks have 
suffered and the lending banks have suffered enormous losses from the Asian crisis. In 
short, the IMF bailout, as an insurance policy, has a very large “deductible,” so large that 
no sane person, institution, or country would willfully get into a current account crisis and 
view an IMF bailout situation with anything but horror.

At the next level, the accusation of moral hazard is leveled at the governments of the 
countries in crisis. These governments encouraged lending by the banks to many 
businesses. Some of the businesses were run by “cronies” of government officials. 
Implicitly, the government is guaranteeing or insuring these loans through its pressure to 
make the loan. Likewise, the cronyism can occur between bank officials and the private 
sector. Implicitly, the bank is guaranteeing or insuring a loan when this occurs. Effectively, 
the bank’s policy becomes “If this project does not work, more money can be lent.” 
Clearly, these type of implicit guarantees will lead to excessive borrowing — borrowing 
for marginally profitable or money-losing projects, excessive real estate lending in a boom 
situation, etc. These type of loans did occur and that is very much a part of the problem in 
Asia and very much the reason the IMF and WB are interested in tighter regulation of the 
banking sector. There is also a need to clean up government corruption and to reduce the 
number of projects which should be left to the private sector, rather than undertaken by 
the government.

Interestingly, the government guarantee of bailing out the banks is happening, though it is 
also very painful for the banks. Weak banks will be closed or merged with stronger banks 
and the losses are very large on non-performing loans. As the governments take on the 
bad loans and auction them off at a fraction of their face value, the cost of the bad loans 
will be borne partially by the banks and partially by the taxpayers. Loan guarantees — 
explicit and implicit — undermine the fiscal integrity of the government. To the extent 
such loan guarantees were consiously undertaken by the government, the relatively 
balanced fiscal budgets were an accounting fiction. They were really severely in deficit. 
Hence, the need for “transparency” in government accounts, as well as in private sector.

IV. Causes and Lessons from Other Observers

A. Paul Krugman: The Moral Hazard/Asset Bubble View
Relatively unregulated financial institutions, backed by implicit government guarantees and 
hence subject to severe moral hazard problems, lent excessively to the private sector. The 
excessive lending created asset price inflation — in real estate and company valuations. 
Asset inflation led to more asset inflation, making the banks seem sounder than they were. 
The bubble burst and asset prices began to fall. The crisis is very severe because the the 
asset inflation went unchecked for so long, the collapse in asset prices means the value of 
nonperforming loans is very large relative to the size of the economy.



Under this view, the currency crisis is merely a symptom of the financial sector crisis and 
the reason the macroeconomic policies looked strong is because the problem was off the 
government’s balance sheet.

The solution to a crisis characterized in this manner is straightforward: Eliminate explicit 
and implicit government loan guarantees and regulate the financial sector.

B. Jeffrey Sachs and Steven Radelet: The Financial Panic View
Panic on the part of the international investment community caused the crisis and policy 
mistakes by Asian governments followed by policy mistakes from international institutions
— particularly the IMF — exacerbated the crisis. The crisis was further aggravated by 
“disorderly workout” problems — creditors cannot easily coordinate their debt restructing 
needs with other creditors leading to a lack of capital to distressed borrowers and a delay 
of discharging bad debts.

Under this view, there is a need for controlling short-term capital flows, reforming the 
IMF and other international institutions, create mechanisms for reducing bank panic, 
create institutions for managing orderly workouts.

C. Nouriel Roubini: Business Cycle View of the Crisis
First, overvalued currencies led to large and growing current account deficits. The 
overvalued currencies arose from the choice of fixed exchange rate regimes. Second, an 
excessive investment boom led to poorly chosen investment projects. Third, moral hazard 
created by government promises of a bailout led to excessive bank lending on risky 
investment projects. The banks borrowed on foreign markets and lent in domestic 
currency. When the currency devalued, the loans increased dramatically in local currency 
terms. Fourth, a significant fraction of the borrowing and lending went to speculative 
purchases of existing assets, creating an asset price bubble. Fifth, the contagion was based 
on real fundamentals — the countries after Thailand devalued were competitors and their 
currencies became even more overvalued on a trade-weighted basis after the baht 
collapsed. Weak and not very credible governments exacerbated the problem.

D. WEFA’s View:
Interestingly, our analysis is most closely aligned with Roubini’s. The exchange rates in 
Thailand, Indonesia, and South Korea became overvalued relative to competing currencies
— the Chinese renminbi and the Japanese yen. This led to large and growing current 
account deficits. When the currencies collapsed, the fundamental problems of the asset 
bubbles, the under-regulated financial sector, and crony capitalism exacerbated the 
problem into a severe and prolonged crisis.

Put in this context the solution to the problem is straightforward, though far from simple: 
adopt a flexible exchange rate regime, reform the financial sector, and adopt measures to 
curtail corporate and government corruption. To alleviate the immediate crisis, it will be 
necessary for the governments in the region to purchase the bad loans from the banking



sector — passing on some of the loss to the banks to avoid the moral hazard problem — 
and sell them off at a discount. Lower asset prices, lower interest rates and depreciated 
currencies will lead most of Asia out of recession.

Asset bubbles occur in the most highly developed economies. For example, asset bubbles 
have occurred recently in Japan and, many would say, in lately in the U.S. equity market. 
They are extremely difficult to avoid. However, better regulatory oversight of the banking 
sector and flexible exchange rates should help to limit the overvaluation of assets. A more 
flexible exchange rate policy earlier would have reduced the size of the bubble, by 
discouraging excessive borrowing. However, the more fundamental problems would have 
needed to be addressed at some point and probably would have resulted in a recession in 
any case. The severity of the recession was increased by holding to an overvalued currency 
for too long.

In WEFA’s view, the crisis was precipitated and aggravated by the currency devaluations. 
However, the fundamental problems would have to be addressed at some time. Now, they 
must be resolved for the Asian crisis countries to recover.

V. Prospects for Recovery in Asia

A. Asia, Outside of Japan (this section was written with assistance from A run Raha 
ofWEFA)
There is room for cautious optimism about Asia, although its crisis is not over yet. In the 
last year, with some notable exceptions, economies across the region continued to 
contract, but the pace of the contraction appears to have bottomed out. On the positive 
side, external accounts have improved, currencies have stabilized, asset prices have 
increased, and inflation is under control. On the downside, investment growth is still 
negative, consumer sentiment is poor, and the external environment remains weak. 
WEFA’s current forecast has Asia coming out of the crisis by 2000 (Table 1), but there 
are some significant internal as well as external risks to that forecast.

TABLE 1: Real GDP growth rates
1997 1998**1999* 2000* 2001* 2002*

Ch i na 8. 8 7.4 7.4 8. 2 8.2 8. 5
Hong Kong 5. 3 -5. 2 -1. 6 1. 0 3. 0 3. 9
India 5. 1 4.4 5. 1 6. 0 6. 6 6. 5
Indonesia 4. 6 -13.5 -3. 9 3.2 4. 3 6.0
Japan 1.4 -2. 9 -1. 3 0. 5 2. 1 1. 9
Malaysia 7.8 -6. 0 -0.8 4. 1 5. 6 6. 3
The Phi Iippines 5.2 0. 3 3. 7 5. 5 5.9 6.0
Singapore 7.8 0.0 0.0 1.8 3.6 5.7
South Korea 5.5 -6. 0 0.6 4.8 5.6 5.6
Taiwan 6.8 5. 0 4.5 5.4 5.3 6.0
ThaiI and 1. 3 -7.2 0.5 2.4 4. 1 5. 5
*WEFA forecast, 9901 ** WEFA estimate, 9901

In looking at the region, it is easy to categorize economies as those that are crisis stricken 
and those that have been only peripherally hurt by the Asian crisis. China and India were 
able to avoid the worst of the crisis largely because of closed capital markets. Taiwan,



whose capital account is not closed, but highly regulated, has also been able grow. On the 
other hand, economies with open capital accounts saw their real economies deteriorate 
during the year. This should not, however, be viewed as evidence that the crisis was 
caused by open capital markets. The openness influenced the economies’ vulnerability, but 
much of the financial crisis could have been avoided with freely floating exchange rates.

Of the countries most severely affected, South Korea and Thailand have undertaken 
significant structural reform and are most likely to recover first. Indonesia and Malaysia, 
however, are still very vulnerable. Indonesia is plagued by political unrest and a lack of 
political will to undertake necessary reforms. Malaysia’s political situation is more stable, 
but its increasingly inward-looking stance has not endeared it to potential investors. Both 
Hong Kong and Singapore will recover by 2000, although Singapore’s recovery is likely 
to be stronger. It has managed to survive the crisis without significant structural 
dislocation, its financial sector remains sound, and policy is actively trying to cushion the 
downturn. In Hong Kong’s case, recovery is made more difficult by its exchange rate peg. 
The entire cost of adjustment must be borne by its real economy.

There has been considerable fiscal stimulus across the region. Governments that have 
traditionally been fiscally conservative have been compelled to increase budget deficits. 
Interest rates have fallen, but the slow pace of banking reform has prevented this from 
having the desired effect on investment growth.

The key to Asia’s recovery is how quickly and effectively governments are able to 
undertake the needed financial reforms. This is the most significant internal risk to our 
forecast. The resumption of orderly capital flows is critical to the region. The external risk 
to our forecast comes from the risk of global recession. Asia’s recovery will be severely 
hampered if the U.S. or Europe slips into recession. With Brazil succumbing to recession 
this risk is rising.

Brazil’s recent move to a flexible exchange rate and the subsequent sharp depreciation of 
its currency is likely to have a minimal impact on Asia in the short-term. However, the 
long-term picture is less sanguine. Direct economic linkages between Asia and Latin 
America are weak, but indirect linkages, particularly those through the US economy could 
be significant.

Brazil’s economy produces 45% of Latin America’s output; Latin America receives 20% 
of US exports; and, the US receives 20% of Asia’s exports. A slowdown in Latin America 
could spill over into Asia via a dampening of US growth. Moreover, currency devaluation 
in Latin America will mean increased competition for Asian goods in third markets, 
particularly steel and coffee.

The worsening of sentiment in general towards emerging markets also poses some risk to 
Asia. A widening of spreads on sovereign issues will make it more expensive to raise 
capital, and could affect the fiscal plans of Asian governments. A slightly smaller risk 
comes from the increased pressure on Hong Kong’s currency board and the Chinese
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renminbi. That risk could become significant, however, if — contrary to current 
expectations — the Argentine peg collapsed.

B.Japan
The Japanese economy is far from recovery. Though there has been some encouraging 
news from Japan over the past few months, the latest economic indicators exhibited signs 
of extreme economic weakness. Real GDP fell by 2.6% at an annualized rate in the third 
quarter of 1998, despite aggressive spending increases by the federal government. The 
unemployment rate rose to a record 4.4% in November, keeping the consumer sector in 
deep recession. Retail sales were down 5.5% in October year-on-year, while new 
passenger car registrations were down 23% in December. The government’s widely- 
publicized stimulus packages have, so far, been unable to restore confidence or stimulate 
growth. The government’s bank bailout program places a heavy emphasis on short-term 
loans for viable companies, but also needs to support the aggressive liquidation of bad 
loans. Since, at this time, the selling of assets at a discount is not proceeding rapidly, the 
financial crisis is unlikely to be resolved for another year. Real GDP is now expected to 
decline in 1999, by 1.3%, and rise an anemic 0.5% in 2000. The Brazilian crisis does not 
help and growth in 1999 could be much lower, perhaps as low as minus 2%.

The Liberal Democratic Party (LDP) has passed another fiscal stimulus package. The 
latest package, valued at ¥23.4 trillion ($195 billion), includes permanent tax cuts worth 
¥9.3 trillion, increased spending on public works projects (¥8 trillion, or $67 billion) and 
more loans for various programs. Since the economy is only about ¥450 trillion ($3,750 
billion), these measures constitute substantial fiscal stimulus, worth about 5% of total 
output. The tax cuts are to begin early next year and the spending increase will become 
effective in the 1999 fiscal year, which begins next April. The fiscal stimulus package will 
tend to boost short-term growth, but the economy will not recover until 2000.

The latest package of bank reforms, worked out by the LDP and the opposition, have 
begun to be implemented. However, nationalizing banks does not solve the problem of 
excessive non-performing loans. The loans must be sold at a discount to dispose of them 
entirely and to free up the underlying assets for productive uses. This is not happening 
very rapidly. Real GDP growth for Japan is expected to decline by 2.9% in 1998, followed 
by a decrease of 1.3% in 1999.

Rather than recovering modestly in 2000 and 2001 with 0.5% and 2% growth, the 
Japanese economy could languish for another year or two. Japan has no room to cut 
interest rates and — given its aging population — it is running out of money to support 
fiscal stimulus packages. With a huge current account surplus, the yen is strong. The 
financial sector problem is not being addressed quickly, limiting Japan’s options. Its 
economy could be entering a depression with weak to falling prices, a strong yen, low 
interest rates and a prolonged bad loan situation.

Unlike the other Asian economies, Japan does not have the option of lowering interest 
rates and its currency has been very strong recently. Asset prices are greatly reduced, but



that is of little help if these assets are not sold to the private sector. The government must 
assume ownership of the bad loans and sell them off at a discount. This will put the assets 
back to work. One hopeful sign recently was the Japanese government has hired Goldman 
Sachs to assist in liquidating the assets of the Long Term Credit Bank. This is a good start, 
but all of the assets need to be sold. Let us hope that this is the beginning of an aggressive 
campaign to put to rest the asset bubble problem and move forward productively into the 
21st century.
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Ladies and Gentlemen. Good morning.

It is a great honour and privilege to present to you the Asia Pacific Energy Research 
Centre’s “updated APEC Energy Demand and Supply Outlook”. This was a result of the 
first task assigned to APERC after it’s creation in July 1996.

The Outlook aims at providing member economies with an analysis of future energy trends 
and developments in the Asia Pacific Economic Cooperation (APEC) region.

The first version of the Outlook was published in March 1998. However, the aggravation 
of Asian economic crisis required the update of our Outlook to be reported to the Third 
APEC Energy Ministers meeting in Okinawa in October 1998. My report today is 
basically this updated version of Outlook presented at the Okinawa Ministerial meeting.

APEC now consists of 21 economies, with three new members officially accepted at the 
Kuala Lumpur meeting of APEC Economic Leaders in November, 1998. But this outlook 
deals with eighteen APEC member economies.

Outlook Scenarios

It covers three scenarios over a fifteen-year period from 1995 to 2010:

The 1998 Baseline assumes that Asian economies begin to recover from the current 
downturn after 2000.

The second scenario, the Protracted Crisis Scenario, is a more pessimistic scenario that 
assumes the current downturn in Asia is prolonged, and has the effect of lowering 
economic growth throughout the APEC region.
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Finally the Environmentally Friendly Scenario considers the effects of enhanced 
efficiency improvements coupled with environmentally benign fuel switching.

In this presentation, I would like to address some of the key findings that have emerged 
from the updated Outlook, and share with you some of the policy issues that APERC 
believe need to be carefully considered.

GDP Growth

The Outlook utilises GDP growth projections provided by the Australian Bureau of 
Agricultural and Resources Economics’ MEGABARE model. These projections are 
current as of September 1998. The 1998 Baseline scenario projects an average APEC 
annual growth rate of 2.7 per cent over the period to 2010.

The Protracted Crisis Scenario averaged 2.5 per cent yearly growth across the APEC 
region.

In Asian economies, excluding China, short-term growth is substantially lower due to the 
economic down turn, however, strong growth is expected towards the end of the projected 
period.

Total Primary Energy Demand

Total primary energy demand in the APEC region is projected to increase by 41 per cent in 
the 1998 baseline, and by 34 per cent in the protracted crisis scenario. Natural Gas grows 
most rapidly, while oil and coal record large absolute increases.

The Environmentally Friendly Scenario, where efficiency is a key, projects an increase of 
total primary energy demand by 26 per cent to 2010.

In the subsequent discussion, the reference will be generally made to a Baseline case, 
unless otherwise indicated.

Industrial Sector Energy Demand

Industrial energy demand will show strong growth of 37 per cent in the APEC region as a 
whole and account for the largest absolute growth in total energy consumption. Particularly 
China and other Asian economies will show higher demand growth. China’s growth will 
reach 63 per cent and Southeast Asia will register the highest growth of 104 per cent. 
Asian economies as a whole will increase industrial sector’s energy demand by 52 per cent 
by 2010.

China alone accounts for 52 per cent of the increased energy demand in the industrial sector, 
and Asia, as a whole, accounts for three quarters of the overall increase. This growth is
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centred in the energy intensive industries such as iron and steel and petrochemicals in 
developing economies.

Transportation and Residential/Commercial Sector Energy Demand

The transportation sector’s energy consumption also grows rapidly (46 per cent) and is the 
biggest consuming sector for oil products. Over 95 per cent of the growth will occur in oil 
products.

There is also strong energy consumption growth of 40 per cent in the residential and 
commercial sector.

Although developing economies record the fastest growth, the largest absolute growth 
occurs in the United States in both sectors.

Total primary Energy Supply

The increased energy supply is provided by a combination of more energy production and 
higher energy imports. Energy production is projected to increase by 31 per cent to 2010. 
This growth is mainly in coal and natural gas where production grows by 39 and 44 per 
cent respectively.

Energy imports into the APEC are expected to almost double the 1995 level by 2010, 
despite the increased production of APEC’s energy exporters. This results in an increase in 
APEC’s energy dependence from 16 per cent in 1995 to 22 per cent in 2010.

Notably, oil imports into Other East Asian economies, increases by 51 per cent, maintaining 
the high dependency rate of 80 per cent

Oil Import Dependence

The high energy import dependency, particularly in Asian economies, highlights the need 
for securing and facilitating energy supplies. This points to the need for consideration of 
further oil stockpiling initiatives especially by importers, promoting supply infrastructure 
investment to facilitate greater supplies of energy and also energy efficiency and 
deregulatory programmes.

Carbon Dioxide Emiossions

The increased production, delivery and consumption of fossil fuels will result in higher 
emissions of C02, a major greenhouse gas, SOx and NOx.

The APERC Outlook projects an increase in carbon dioxide emissions of 42 percent by 
2010 under the baseline case and by 22 per cent in the Environmentally Friendly Scenario.
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By region, emissions from East Asia will come close to that of the Americas, although 
Southeast Asia will show the fastest carbon dioxide emission growth. The Environmentally 
Friendly Scenario demonstrates the challenge facing Annex B economies in the APEC 
region, namely Australia, Canada, Japan, New Zealand and US, to meet emission 
abatement obligations under the Kyoto Protocol.

Energy Efficiency Improvement

Improvements in energy efficiency will be an important factor to reduce greenhouse gas 
emissions. The Environmentally Friendly Scenario, where efficiency improvements play a 
key role, also indicates benefits not only in environmental impacts but also in energy 
demand and net imports.

Compared to the baseline, energy demand in 2010 is reduced by 10 per cent and net 
imports are more than halved, while C02 emissions are reduced by 14 per cent.

Infrastructure Development and Regulatory Reform

Energy supply infrastructure must be expanded to support energy demand which is 
expected to grow faster towards the latter part of the Outlook period. It requires massive 
investments and long lead times.

But the recent Asian economic downturn is not likely to generate sufficient funds to satisfy 
the required investment. It would also moderate the need for building infrastructure. Indeed, 
some cancellation and delays in projects have taken place. They could lead to bottlenecks 
in supply systems. Infrastructure investment could also stimulate APEC economies to 
quicken the economic recovery.

Regulatory reforms will encourage energy markets to attract both domestic and 
international investment as well as promote trade and facilitate the transfer of technologies.

APERC Research

APERC is currently undertaking a range of research addressing many of these issues. 
Addressing potential oil supply concerns, APERC is undertaking a study aimed at 
evaluating the net benefit associated with oil stockpiling. APERC’s natural gas 
infrastructure and electricity interconnections project both address infrastructural issues 
concerned with the provision and facilitation of energy. Finally, energy efficiency, energy 
pricing and deregulation issues are also being addressed.

At the Okinawa Ministerial Meeting, APERC received a general endorsement of its 
continuous research efforts to better understand the energy supply and demand issues 
confronting the Asia Pacific region.. In particular, Ministers encouraged APERC to 
advance its work on energy efficiency indicators. They also recognised that feasibility



studies on pipeline projects in this region should be conducted.

Policy Issues

APERC’s projects not only cover the current issues being identified in the APEC region, 
but also address many of the 14 non-binding energy principles endorsed by ministers in 
Sydney.

In conclusion, APERC’s Outlook highlights the long-term energy growth in the APEC 
region. Despite the current recession, low energy prices of the present, and considerable 
variability between APEC economies, energy policies should reflect long-term priorities. 
Addressing short-term fluctuations does not diminish the need to ensure supply security, 
infrastructure investment, energy efficiency improvements and deregulation in the long run. 
The projected increase in APEC’s energy consumption over the period to 2010 supports the 
implementation of the 14 non-binding energy policy principles throughout the APEC 
region.

Key Results

APERC will continue its utmost efforts to provide an important input to your policy 
deliberations through its on-going and future research projects and will like to seek your 
guidance on our research direction to that end.

Thank you for your kind attention.



99 (SPEC’ 99) 1 9 9 952/3 1 6 B (lk)
$ 1 -tz -2 -> a >

r A P E C**@x*^f—y-tz—isj

iiiSS***ilSx5;i,^-jt6t"tE±B5a$SS S* «£

5J$1 051 0/39-1 OB. %3 EA P E Cx*VUf-±B6&A<5aiem#
*Ero»*rot,j:. ;*i|@SS:»*STB,3«^3i. SS£8iR.
Lfco

/HISS 1 8%%I=/I0X., 5fit 1 0 5 1 1 EA'P) A P E CICiESllPffi Lfc 3 
## ('tJl'—. n->7, /< E±A) $£t'2 1 16i|EA<#ilD0

2.

d) mm
■ape

• 7v7iDESA:#roSEro#^Tx*yu4:-^5roS#ic-Di,'raitiltLfc
C6.

(2) J$S
■ 5#roi&»ttlBiciRiitri&$SB$ggtori.'< cti=em.
■ 35«*-X'fx->75-f ^SSt'-O^^SfltroBSttKeS.
• 7U-y >=7> h* U t*a.—$IJg$St;x4!.;L-3r—3565<2)l6l-tl-"DVir6-*„
• 1 1 fl®A P EC#fiSCfii^l:*4firo±IsElS#S.

3. 7S?7»%fett£<PHff

(D 7y7Wcii. E,WS#-ei*646<.
>/(-6<SS$0

(2) x*^^—tz*x U 7-f rom$1££$SS$<,

(3) j:£»£#5£JBroBBA'b. -f 3/770>6fll. x^VUf-%



4. SMtffig

(D Msi : -ssimxetKffiisgi
MftBi: #t=WT©3A&%M.

-ISEWroi*;^—SSSroSSi: i^J^—fe+x 'J t -f was

-BtS*t!Si«*©»(b

(2) 102 :

’ 9 5^<7)*K»B#e-C$tS5=*Lfcx^;u4?-i6$5m$i 4KfliJ(Di6# 
^©5e*ttsi=o##> >/<-*'6«66<$>y. 
ii> >/<-si:«2?T?*4troro. 1 4 asi](7)ssit • fiiibtttt^aE-efcy. 
®SIIC3IS#*1TU'-5Z jr6<$ISiS*Lfc„

(3) MS 3 : $*#©#»
e-7?*x • x*-hrojea*<i@Slll«

5.cjr, xtamt&wrosia. 
^#S**X. B;6, S* ■ m?A. MfltroS-MHSillciSMtSSib'ffb^fc.
EWG (IW-7-W)'A-7°) 6'b, S*Si:(D*fS$ffi®(7)fctoiD rEWG 

hx-Xj roeilS6<#6S*L.

(4) Ms4 :x*,uf-##*amaL (aTTmitmmm'f4?)
APERC (Tv7*¥i¥x^.;u^-W3S42>$-) MffiBrfiA'b. APE 

G ##m X f-VI/f—L (1995#-2010%) l=XL'T%#. $<«>>> 

/(-jb'biSl'M^Sltfc to*. #EI*
»3i%i§ic@*y. x^iu^-roMAMii. i$irteiS) „

x*;u4=—b4rrL iJ7-f Ht«rotg4SA'6>, x^-vt-A1—S<D#«Hb. -f >XX
##. crofcit). cft-bSSMBKoiAtK

EWG7?<DS;fl^(P-t2^x V-f-rRSlzS-f i,MMmS%&3E#.
#fc. X^jl/^f—ftBVO) 92000#Pp1BJ
Mo

(5) MB5 : X^1^-f^77
x*;u4:-'f>X7(DB«li- WrofciSMfilcfilx&STfey. «,*£«©

i$x«9SBfliroegtt$$m. 
A^#Xi:MfS-O^^toBtlfflaicHU, B*#lslMS©t.jrTftfiES 

ft-fc ^8ax-fxv7T4?gSii n^©APEC#&a#M6
&i=*e*:h.ac6$mk&.

S*i£X'V’*E,$*Hb^roa!iaS(b©fc«)©es^lslr7-Xva •y^©s«.

16



[■Jy'tT-'r * a-7y 7$ ew

GIZ%#„

(6) SB6 :
S8E6<lil$Sl$fi««<big,Wfta6'broEH|a)fctox*;i,4r-3t6SlSl±roe$ 

tt££8tro> )S±H$*#)##«)> >/<-*'bJHiW^Vz
i?7> KUtfa-J ^toMKA^S.

SsSo

17



Third Meeting of APEC Energy Ministers

"Energy: Driving Force for Economic Recovery and Development"

Ginowan, Okinawa, Japan 

October 9-10, 1998

DECLARATION

1. The third meeting of APEC Energy Ministers was held on October 9-10, 1998 in 

Ginowan, Okinawa in Japan. Ministers and their representatives from Australia; Brunei 

Darussalam; Canada; Chile; the People's Republic of China; Hong Kong, China; Indonesia; 

Japan; the Republic of Korea; Malaysia; Mexico; New Zealand; Papua New Guinea; the 

Philippines; Singapore; Chinese Taipei; Thailand; and the United States of America 

attended. They welcomed Peru, Russia and Vietnam, members designate, to the meeting 

and looked forward to their formal accession to APEC in November in Malaysia. Also 

present were representatives from the APEC Secretariat, the Energy Working Group 

Secretariat, and observers from the Pacific Economic Cooperation Council.

2. Ministers discussed the serious economic situation of several APEC economies. 

Ministers also discussed the implications for the energy sector of the economic situation and 

the future energy supply and demand outlook. Ministers considered several ways in which 

the energy sector can contribute to the recovery of economic growth in the region.

3. Ministers stressed the importance of implementing the 14 non-binding energy policy 

principles to address the current economic difficulties as well as to achieve the goals of 

sustainable economic growth, stable energy supply and environmental protection.

4. Ministers acknowledged that important stimulants to renewed growth and prosperity
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are open and efficient energy markets which are guided by appropriate rules to ensure 

their smooth and equitable functioning and the development of efficient energy 

infrastructure. Ministers also noted the importance of improving living standards and of 

sustainability, and in this context the importance of mitigating negative local, regional and 

global environmental and social impacts of energy production, delivery and use.

5. Ministers reiterated the important role that the energy sector could play in stimulating 

regional economic activity, including by raising the technical capability and economic 

efficiency of member economies and creating employment, in addition to improving the 

quality of life. To draw the maximum potential benefits, Ministers agreed that 

appropriate policy reforms should be rigorously pursued in the energy sector with 

capacity- and infrastructure-building stimulated by investment, including from the 

business sector.

6. Ministers examined the policy implications arising from decisions by APEC 

Economic Leaders and at the two previous meetings of APEC Energy Ministers, as well 

as the energy outlook prepared by the Asia Pacific Energy Research Centre. They 

resolved to work cooperatively to secure tangible economic, social and environmental 

benefits for member economies by focusing on initiatives that will have an early and 

enduring impact.

7. Ministers agreed that the energy outlook prepared by the Asia Pacific Energy 

Research Centre should be used by the Energy Working Group as an important basis for 

policy discussion and that the Centre should continue its work to better understand the 

energy supply and demand issues confronting the Asia Pacific region. Ministers 

welcomed the decision of the Energy Working Group to further strengthen policy dialogue 

among member economies on important issues such as energy security, energy 

infrastructure, energy efficiency and energy and environment. Ministers also welcomed 

the actions of the Energy Working Group to facilitate improved communication with the 

business sector.
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Energy Security

8. Ministers discussed the results of the regional energy outlook prepared by the Asia 

Pacific Energy Research Centre, considering the influence of the current economic 

difficulties. Ministers noted that according to the outlook, in spite of the current economic 

downturn in Asia and projected slower growth in demand, the region's demand for energy 

is expected to outpace its energy production by a wide margin, underscoring the APEC 

region's growing energy import dependence. Total primary energy demand in the region 

is projected to increase by 41 percent, while indigenous energy production will increase 

by 31 percent over the period of 1995 to 2010, with total imports to be doubled as a 

consequence. Ministers also noted that lower energy infrastructure and production 

investment as a result of the Asian downturn could induce bottlenecks, preventing the 

efficient delivery of energy to satisfy the higher energy demand growth expected beyond 

2000. Ministers confirmed that energy supply diversification, intraregional energy 

infrastructure development and improvement of energy efficiency are vital issues from the 

viewpoint of enhancing energy security.

9. Considering the strong forecast growth in demand and increasing dependence on oil 

from outside the region, Ministers recognized the need to promote diversification of 

energy supply, including where appropriate natural gas, renewables and nuclear energy, 

and to promote market-driven energy infrastructure development. Ministers also 

recognized that well-functioning markets, market-based pricing, greater energy efficiency 

and information flows among market participants are important for enhanced energy 
security.

10. Ministers welcomed the initiation of information sharing on oil markets, and 

endorsed the decision by the Energy Working Group to discuss oil supply and demand 

security issues.

11. Ministers noted the recommendations from the report on "Energy Security: Fuel 

Supplies for the Power Industry," which emphasize the importance of encouraging the 

efficient operation of market-based mechanisms.
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12. Considering the dependence of economic activities on energy, Ministers emphasized 

the importance of sharing information, among themselves and with others, that will assist in 

addressing potential disruption caused by the Year 2000 "millennium bug" computer 

problem. Ministers commended the Energy Working Group for referring this issue to its 

Energy Regulators' Forum for comment and report. Ministers instructed the Energy 

Working Group at its next meeting in April 1999 to propose actions that may help member 

economies and business in the remedial steps that they are taking.

Energy Infrastructure

13. Ministers recognized that continuous development of adequate energy infrastructure 

is essential as a stimulus for economic recovery as well as for sustainable development in 

the region. Under the current economic situation, development of efficient energy 

infrastructure should be actively pursued to improve the productivity of economic activities 

and to facilitate recovery. Estimates are that hundreds of billions of dollars will be required 

for energy power infrastructure alone in APEC economies over the next decade. Ministers 

reaffirmed their support for efforts that build markets and address the goal of reducing 

disparities among members. Ministers stressed the importance of the availability of funds 

and investments towards the development of such infrastructure in the developing 

economies.

14. In this regard, Ministers stressed the importance of promoting private sector 

participation in infrastructure development in those areas permitted by their respective legal 

frameworks, and re-emphasized the need for a predictable, transparent institutional and 

regulatory framework to enhance the investment climate.

15. With respect to the role of the energy sector in the region’s economic recovery, 

Ministers agreed that existing action directed at improving investor confidence and 

mobilizing capital could be enhanced. To this end, Ministers instructed the Energy 

Working Group to hold a business/government workshop to develop recommendations 

for early action. The newly established EWG Business Network, as well as the Energy 

Regulators’ Forum, should be involved in the development of the workshop agenda on an



urgent basis. This would be compatible with, and make an important contribution to, 

other APEC activities to assist in the region’s economic recovery.

16. Ministers discussed progress in implementing the best practice principles for 

independent power producers agreed at the second meeting of APEC Energy Ministers 

and directed the Energy Working Group to effectively follow up the implementation of 

these principles in close communication with the private sector.

Natural Gas Initiative

17. Driven by the goals of promoting economic development and growth, increasing 

energy security and improving the environment, demand for natural gas in APEC is 

expected to grow significantly over the next 20 years. Meeting this demand will require 

increased natural gas production and significant new infrastructure development. The 

Asian Development Bank estimates that as much as $70 billion in investment will be 

required for natural gas infrastructure in Asia over the next 15 years. In addition, it is 

estimated that hundreds of billions of dollars in investment will be required in other APEC 

economies over the next 15 years. Meeting increased demand for natural gas in the 

APEC region will also require increased trade in natural gas and natural gas-related 

products and services among APEC member economies, which will have a powerful 

multiplier effect on APEC economic growth prospects.

18. Ministers endorsed the recommendations contained in the report of the initiative 

"Accelerating Investment in Natural Gas Supplies, Infrastructure and Trading Networks in 

the APEC Region." Ministers agreed that implementation of the recommendations would 

be consistent with the priorities of individual economies and regularly reviewed. The 

APEC Natural Gas Initiative will promote the acceleration of investment in natural gas 

supplies, infrastructure and trading networks in the region. Natural gas trading networks 

comprised of internal and cross-border pipelines, LNG terminals and distribution systems 

would promote economic development within economies and further cooperation and 

trade between the APEC economies. Feasibility studies on pipeline projects in this region 

should be conducted.
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19. Recognizing the necessity to minimize the adverse environmental impact of new 

energy infrastructure development, Ministers endorsed the Recommended Work Program 

on Environmentally Sound Energy Infrastructure in APEC Member Economies. They 

agreed that the work program would provide impetus to the application of environmental 

policy practices that are predictable, transparent and consistent. Ministers noted that 

such practices would facilitate energy investment while allowing investors flexibility in 

meeting environmental objectives, and charged the Energy Working Group to develop 

practical and effective means of implementation.

Energy Efficiency

20. Hundreds of billions of dollars are expended on energy annually in member 

economies. Ministers noted that even a one percent energy saving on infrastructure and 

energy use translates into literally billions of dollars of investment freed up for other 

purposes. Increased energy efficiency will not only contribute to the competitiveness of 

industrial activities, but will also reduce environmental impacts as the amount of energy 

required to produce a given level of goods and services is reduced.

21. Ministers recognized the importance of fostering continuing improvements in the 

production, delivery and use of energy and agreed to implement a voluntary pledge and 

review program comprising: developing and implementing programs to achieve efficiency 

gains where economic to do so; reporting on the programs developed, their specific 

objectives and the results achieved; sharing information and experience in achieving 

improved energy efficiency; and developing indicators and databases that will enable the 

measurement of performance over time.

22. Furthermore, Ministers instructed the Energy Working Group to develop a program 

to exchange information on policies, technologies and practices to improve the efficient 

production, transportation and consumption of energy. Ministers endorsed the 

recommendations on improving energy efficiency in the "Report of Guidelines for 

Improving Energy Efficiency," and agreed that energy efficiency should continue to be a 

priority of the Asia Pacific Energy Research Centre, encouraging the Centre to advance



its work on energy efficiency indicators.

23. Ministers welcomed the progress made in implementing cooperation on energy 

efficiency standards testing, and endorsed the Standards Notification Procedure. 

Ministers noted that this is an immediate step which will not only increase transparency to 

business and facilitate trade, but also help to minimize the proliferation of differing test 

procedures in the region.

24. Ministers emphasized the importance of regional cooperation to promote the 

development and deployment of energy technologies to reduce the growth of greenhouse 

gas emissions, noting the importance of progress in improving energy efficiency and the 

increased use of low or non-carbon emitting energy systems. Ministers encouraged 

greater efforts to attract private investment in advanced energy technologies as a way to 

produce vigorous economic growth while limiting emissions. Ministers noted that 

mechanisms to address this issue are being discussed within the context of the United 

Nations Framework Convention on Climate Change.

25. Ministers stressed the importance of promoting energy research and development, 

commercial and economic transfer of environmentally sound technologies, and continuing 

cost-reduction in the introduction of these new technologies, with the direct participation 

of the business sector.

26. Ministers welcomed progress made in promoting environmentally sound and
efficient measures in the area of minerals and energy exploration and development.

Interaction with Business

27. Ministers welcomed the report from the business sector following their deliberations 

in the Okinawa Energy Business Forum and noted that energy-related investment and 

energy efficiency were seen as major business opportunities. Ministers referred the 

report to the Energy Working Group for further consideration. Ministers welcomed the 

actions of the Energy Working Group to improve and sustain the interface between the 

Group and the business sector, particularly the newly established EWG Business
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Network. Ministers urged continued efforts on business and government 

communication.

Recommendations to APEC Economic Leaders

28. Ministers agreed to report the accomplishments and development of the third 

Energy Ministers Meeting to APEC Economic Leaders for their consideration at Kuala 

Lumpur in November 1998. Ministers recommended that Leaders highlight the 

important role that the energy sector could play in the recovery from the current economic 

difficulties through improvement of the business environment facilitated by expanded 

policy dialogue among member economies, development of efficient energy infrastructure 

and improvement of energy efficiency. Ministers agreed that the recommendations from 

the Natural Gas Initiative should go forward to APEC Economic Leaders for their 

consideration in November 1998.
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I. Introduction

The Rupiah unexpected devaluation exposed the financial weakness of the Indonesian 
economy. The eventual collapse of the financial system naturally shook public and 
investors confidence that, in turn, led to massive capital outflow and refusal of foreign 
financial institutions to requests for more funds. The Indonesian balance of payment 
structure and position were, therefore, found in deep trouble. It was then when the 
International Monetary Fund (IMF), which assists Indonesia experiencing foreign 
exchange and balance of payments problems, came into the picture. The Government of 
Indonesia successively entered into standby credit agreements with the IMF for a total of 
around US $ 41 billion1.

The current financial crisis that has shocked the Indonesian economy and caused the 
economy to tremble has at least slowed down energy consumption and will, undoubtedly, 
have similar repercussions on long-term energy demand and supply outlook. The 
devaluation of the Indonesia’s Rupiah has made the domestic energy trade more 
expensive for the Indonesian people.

The economic contraction has brought the serious social consequences such as the lower 
purchasing power, social unrest and political sensitiveness of Indonesian people. This 
contraction has also the negative impacts on the energy consumption of all economic 
sectors and, thus, on the performance of energy producers. With recovery still uncertain, 
short and long term energy demand projections are continually being revised downwards 
and long-term energy supply expansion plans are similarly adjusted.

With declining activity in the industrial and transportation sectors, oil consumption has 
decreased, resulting in slump in Indonesia’s total oil demand. Demand for oil products in 
1998 decreased to 5.3% from 1997, while demand for gasoline (premium) to run 
transport sector increased by 1.8% over the same period2 3.

On the contrary, electricity demand from industry fell because of reduced manufacturing 
output, which is a more vivid reflection of the economic downturn. Demand for this
energy just grew at the rate of 4.04% in 1998. The low growth rate of electricity demand 
in 1998 is due to the decreased of the electricity demand in the industrial sector to -5.5%, 
while demand for this energy in the residential, commercial and other sectors increased at 
the rates of 13.8%, 7.6% and 10.4%, respectively over the same period. The decline in 
output from the industrial sector explains the change in energy consumption in Indonesia, 
which is affected by the crisis ’.

I. Evolution and Anatomy of the Financial Crisis

The Indonesian financial crisis was triggered by a series of sharp and unexpected 
currency devaluation starting with the Thai baht in July 1997 and spreading to other

1 KOMPAS, Indonesian daily news, 17 March 1998
2 Meeting report on energy, between Minister of Mines and Energy and the DPR-RI, Jakarta, 9-12-1998
3 Management report, Ministry of Mines and Energy, Jakarta, second quarter 1998



countries in East and South-east Asia. For the three decades since 1970 to the mid of 
1997, the Indonesian Rupiah had been trading at around 500-2600 to the US dollar, and 
was therefore very stable.

The unexpected Rupiah devaluation spread like fire and engulfed the Indonesian 
economy. The Indonesian Rupiah suffered and plunged by more than 75 per cent in 
January 1998. Still even worse, in reaction to the ensuing political tension and social 
unrest, the Rupiah dropped further by more than 80 per cent in June 1998 (compared to 
January 1997) when all the other local currencies appeared to be on the path of recovery4.

The IMF rescue plans called for the immediate implementation of a set of fiscal and 
monetary measures to revive the financial sector. But central to this plan were short and 
medium term measures to restructure and strengthen the ailing financial systems in 
Indonesia. Generally, the IMF identified three key areas from which Indonesia still 
unaffected by the crisis can learn, and which correspond to the key factors that are at the 
roots of the crisis5.

First is complacency in the face of economic problems and lack of preparedness to 
sudden change in market sentiment. This was comfortable attitude of the Indonesian 
economy, which had for three decades enjoyed robust economic performance and large 
foreign capital flows when the crisis caught it by surprise.

The second factor is the heart of this crisis namely weaknesses in the financial sector. 
There were several weaknesses in the financial sectors in Indonesia worst hit by the 
crisis:

• The financial sectors in Indonesia lacked proper prudential standards and 
supervision;

• The sizeable capital inflow had given rise to investment in equity and property 
and the risks associated with price bubbles;

• The authority has in some instances come to the rescue of insolvent financial 
institutions and prevented them from being liquidated.

The third factor at the root of the current financial crisis is the lack of transparency and 
adequate economic information. There were clearly shortcomings in availability of data 
on external debt and official reserves with regards to forward obligations, swaps, and 
other liabilities, and the usability of reserves. Disclosure of financial situation of banks 
was making cannot be overemphasized.

II. Impacts of Economic Crises on Energy Sector

The present economic turmoil has gravely affected energy demand in at least three ways. 
First, as discussed earlier, the depreciation of the Indonesian Rupiah has made energy 
trade in the domestic market more expensive. Second, the ensuing economic slowdown 
means reduced output or declining output growth, which, in turn, implies less energy

4 Asia Pacific Energy Watch, CERA, spring 1998
5 The impact of the financial crisis on the Asian energy sector, CEERD, AIT, Bangkok, December 1998
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input needs than otherwise expected. The crisis has hit the manufacturing and 
transportation sectors, which are heavy energy consumers. Third, the economic 
contraction eventually translates to reduced corporate and personal income, or worse, 
firm’s closures and unemployment that in turn reduce energy consumption.

Impact on Energy Demand

Energy price increases resulting from the crisis would probably not affect directly energy 
consumption, at least in the short run, especially if the price elasticity of energy demand 
is quite low. The main reasons that will explain the slump in energy consumption are the 
economic slowdown and the equivalent loss in per capita income. The economic crisis 
has indeed resulted in important reduction in the output, notably, of industrial and 
transportation sectors, which arc the largest energy consumers.

Domestic demand for oil products has slightly dropped since the second half of 1997. 
Sales of petroleum products over the period of January-October 1998 dropped to 5.3% or 
2.3 million kilo liters compared to the same period of the year 1997. Moreover, 
Indonesia as an oil exporting country is not only facing decline in domestic oil 
consumption but is also being affected by reduction in regional oil demand. Indonesia 
exports about two-thirds of its crude oil production mainly to Asian countries like Japan, 
China, the republic of Korea and Singapore account for around 76 per cent of Indonesia 
exports6.

The international trade exchanges of natural gas in the South-east and East Asian region 
arc still largely in the form of Liquefied Natural Gas (ENG) as most of the cross-border 
pipeline projects are still under construction or negotiation. Indonesia is the key Asian 
LNG suplliers and the its main customers are Japan, Republic of Korea and the China- 
Taipei, which together account for 80 per cent of total world LNG demand. Japan 
imported around 37 per cent of Indonesian LNG, and the Republic of Korea about 28 per 
cent in 1997.

Consumption of natural gas in the various sector decreased during the first quarter of 
1997 and 1998 with and percentage change of -10.8 per cent, from 37.8 thousand BOE 
in the 1st quarter of 1997 to 33.9 thousand BOE in the 1st quarter of 1998. Most of change 
came from the power generation and industrial sectors. The contraction in domestic 
demand and regional demand for natural gas combined to cut natural gas production and 
consumption in thhis country.

Coal is mainly used as an indigenous source of energy, but large quantities are also traded. 
Indonesia exports 75 per cent of its coal production but this share will decrease as the 
country is planning to increase the coal contribution in electricity generation.

Coal is mainly used for electricity generation and its utilization has been increased to 
substitute some amount of the oil consumed. Only few data are available on coal 
consumption, but they indicate that coal consumption has increased even with the current

6 International Energy Agency, Energy Statistics and Balance of non-OECD countries, October 1998



economic crisis. In Indonesia, there was also a tendency to increase indigenous coal 
production and consumption. Demand for coal in the various sectors increased during the 
first quarter of 1997 and 1998 with and percentage change of around 10 per cent, from 
11.3 thousand BOE in the 1st quarter of 1997 to 12.6 thousand BOB in the 1st quarter of
1998.

Coal will continue to play a greater role in meeting the energy requirements in Indonesia, 
over the next two decades despite international concerns about carbon emissions. The 
reason for this is largely energy security.

Similarly, the crisis has had different impact on the electricity consumption of the 
different sectors. Electricity consumption in the residential sector seems to have been not 
affected despite the perceived reduction in household income as a result of the economic 
slowdown. This maybe true only for the short term, but can be explained by the-low 
price elasticity of electricity demand in households. Moreover, the rising unemployment 
has meant more people staying at home and, thus, more opportunities for electricity 
consumption in the homes (for example, increased use of television and other electrical 
appliances).

Impact on Energy Supply

A slump in domestic energy demand would result in cuts or slowdown in domestic 
energy production and exports. Indonesia relies on oil and gas exports as a main source of 
Government revenues. Thus, the financial crisis would have consequences on energy 
production and exports as a net energy exporter.

Production cuts are indicative of the impact of the crisis on existing energy production 
capacity, and may have only short-term implications. However, the financial crisis also 
impacts on ongoing and planned capacities and the implications are long term and, maybe, 
worse.

The high economic growth of Indonesia that continued through the early 1990s 
encouraged the large inflow of private foreign capital in Indonesia. Thus, medium- and 
long-term electricity supply expansion and indigenous energy resource development 
plans were drawn up in anticipation of continued growth in energy demand.

When the crisis erupted in mid-1997, many energy projects were either ongoing or are 
scheduled to break ground in the next two to three years. Many still were lined up for 
implementation after 2000 and through 2005, and several projects have been identified to 
come onstream through 2010. The financial crisis has already delayed or cancelled 
several of these projects and threatens many others.

Moreover, many, if not most, of these projects will be undertaken by the private sector 
and financed through private investments as the currents of privatization, deregulation, 
and restructuring swept through the region. The financial crisis has dampened investor 
confidence and will delay the implementation of these reforms.



Electricity sector

Generally, Independent Power Producers (IPPs) projects conducted in Indonesia have not 
been based on the open tender mechanism but most of them through the direct 
assignment, such that PLN as a public utility gets losses and has more risks. 
Participation of private power has currently not increased power sector efficiency. On the 
contrary, the invitation of private power participation produced a series of unanticipated 
complications among them as follows:
• An immense flow of unsolicited projects offers, regardless of sector plans;
• Development of projects without the process of competitive bidding;
• Cost of project development above international benchmarks; and
• Power purchase contracts that do not share risk equally.

A sensitive issue emerging from the economic crisis is the concern of IPPs on the return 
on invesment. Under the current excess of generating capacity in the Java-Bali system, it 
will be extremely difficult for PLN to meet the ‘take -o-pay’ power purchase agreement 
(PPA) of the IPPs. On the other hand, losses of the sector may run to the order of several 
billion US$, if no action is taken. The magnitude of the financial crisis of the power 
sector in the overall economic crisis, rank third after the total private sector foreign debt 
and the financial crisis of the banking sector. Considering the severity of the power sector 
crisis, the Government is currently in the process of formulating arrangement to resolve 
this matter in conformity to international norms.

On August 25th, 1998, the Minister of Mines and Energy promulgated a Government 
intention to restructure the power sector. One of the Government,s main priorities is to 
restore the sector’s financial viability, furthermore however, the Government will also 
fundamentaly restructure the power sector. The objectives of power sector restructuring 
are to introduce competition, transperency and more efficient private sector participation.

Indonesia’s power restructuring program has taken into consideration the country’s 
geography, the different levels of development by region and the need to continue 
Government support to certain areas. Restructuring of Indonesia’s power sector will 
begin in the island of Java, where its power system is more advanced and can be 
developed commercially. Restructuring of the sector will proceed graduall, initially a 
Single Buyer Multiple Sellers market, currently planned to be established in 2003. New 
players will enter the market such as power pools, the power wholesalers and power 
retails.

To support the process of privatization of the sector, the Government is in the process of 
rationalizing electricity tarrifs, and establishing a more sound mechanism to distribute 
subsidies to the needy. 7

The sectors that are worst affected are the electricity and oil and gas sectors.

7 Endro Utomo Notodisuryo, Indonesia’s Energy Policy and the Power Sector, presented in the 
conference on Infrastructure Investment and Development in the Revitalization on the Indonesian Economy, 
LPPN-INDEF, Jakarta, November 1998



Activities on restructuring currently in progress include the drafting of the new Electricity 
Law, also regulations and codes governing the sector. The new electricity Law will 
replace Law (UU) N.15 of 1995 on Electricity. A detail timetable for the implementation 
of restructuring, which is being drafted, will be finalized in a workshop to be held netx 
month, in December 1998.

In the process of sector restructuring, PEN will be unbundled into independent business 
units in generation, transmision and distribution. Transmission of power will however 
become a natural a natural monopoly.

The major milestones on restructuring of power sector as stated by the Minister of Mines 
and Energy are as follows:

• August 1998
• Mid of 1999

• End of 1999
• Beginning of 2000

• In 2003

: Promulgation of Power Sector Restructuring Policy 
: Establishment of the Java Bali Power Company, and a 
Single Buyer Multiple Seller Market 

: The new Electricity Law and other regulations 
: Establishment of an Independent Regulator, the Java Bali 
Transmission Company and the Regional Power Company 

: Multiple Buyers Multiple Sellers market in Java-Bali

The opportunities of investing in the power sector is currently very limited, if not of 
existence at all, particularly in the Java-Bali system. The opportunities of private power 
participation in the future may however develop as economic growth and stability is 
restored.

Indonesia is consisted to its policy to wlcome private participation in the power sector 
that is based on competitive supply of words standard. The restructuring of the sector as 
aboved mentioned supports this agreement. The sector of the future will be more open to 
private invesment since the Government espects to establishe a power sector that is 
independent and self-sustaining. For this purpose, laws and codes of power sector will be 
fundamentally change to become similar ti those that apply in competitive markets 
internationally.

Gas sector

The gas sector in Indonesia, like the electricity sector, is characterized by huge long-term 
investments that are protected by long-term contracts between gas developers and usually 
a national oil and gas company and a captive market, which in most cases is the 
electricity sector. The financial crisis has dampened expected domestic energy demand, 
and therefore, the prospects of these gas projects. A number of projects also face delay, if 
not outright cancellation.

In Indonesia, the Natuna D-Alpha natural gas field, one of the biggest in the region, is 
facing great concerns about its development. First, due to the impurities in the gas find
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there, costs have been rising with the rupiah’s devaluation. Second, with the current 
economic recession within the region, the consortium in charge of its development is 
encountering problems to find buyers for its gas reserves: an important deal with 
Thailand, for instance, has been renegotiated. Pertamina and Petroleum Authority of 
Thailand (PTT) has agreed to delay the start of the gas delivery from 2003 to 2007. The 
deal includes construction of a sub-sea pipeline between Natuna and Thailand via 
Malaysian waters8.

Although facing the economic crisis, Indonesia also succeded in making the long term 
contract of natural gas trade with Singapore to support its demand for energy, especially 
to generate electricity and to fulfill other domestic demand for natural gas9.

Oil downstream sector

Indonesia has been studying ways to increase production capacity of its oil refineries in 
order to avoid building expensive new refineries as previously planned. The country’s 
domestic demand for refined products is still expected to grow in the next few years but 
the Government cannot afford constructing new facilities in the light of the current 
economic crisis. To attract more foreign investors, the Government finally opened 
Indonesia’s downstream sector to private investment. Under the new decree, private 
foreign and domestic companies can set up private refineries as joint ventures with 
Pertamina which will still remain the sole distributor of refined products in the domestic 
market, so private refineries will be allowed to sell their products to Pertamina or 
international markets.

The impact of the financial crisis on energy production has been varied and determined to 
a large extent whether the country is a net energy importer or net energy exporter. Net 
energy importing countries have increased-, production of indigenous energy resources in 
response to more expensive energy imports. Net energy exporting countries have 
suffered from decreased production of energy sources exported to the regional market as 
a consequence of reduced domestic and regional demand. On the positive side, however, 
the regional financial crisis has offered opportunities for getting the most out of 
indigenous energy resources and getting the most out of them. Yet, this is as far as 
existing production capacities are concerned.

The impact of the financial crisis on ongoing (under construction or development) and 
planned investments on energy supply maybe more severe. The crisis has delayed and 
canceled many of the ongoing and planned investments of uncertainties in future energy 
demand. A good example to illustrate this point is the impact of the crisis on private 
power projects in the region. In fact, in this case, even existing projects have been 
affected because most, if not all, of these projects are based on long-term contracts signed 
when the expectations on future energy demand were high and when exchange rates were 
very stable. The financial crisis has place in jeopardy both parties to these private power

8 Energy Information Administration, Department of Energy, USA, Country report, Washington, March 
1998
9 The Economist, September 1998
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contracts, but it seems that the government will have to assume more of the risks 
emanating from the economic downturn.

The financial crisis affects ongoing and planned investments, not only because of 
uncertainties in future energy demand, but also because the crisis has raised the costs of 
doing business in the region and, therefore, financing these projects has become more 
difficult. This, obviously, will have long-term implications on future energy investments 
in the region that could affect its economic sustainability.

III. Economic Reform10

International financing agencies - World Bank, International Monetary Fund, Asian 
Development Bank etc are committed to helping Indonesia to stabilize its economy, 
minimize the adverse social impact of the drought and the economic crisis, and 
implement the reforms which are needed in preparation for eventual economic recovery 
and growth. In the short term, these agencies will help to finance projects to protect those 
most vulnerable to the present crisis, while at the same time working on a number of 
fronts to promote structural reform in the Indonesian economy.

The economic reforms include efforts to restore domestic confidence by reducing 
structural inefficiencies and improving transparency; reviving the domest financial 
sector; putting in place mechanisms to jump-start trade finance; and working out a 
framework for restructuring corporate debt. An area of special emphasis is to reform the 
banking sector, improving bank supervision and governance, and liberalizing the entry of 
foreign entities.

The economic situation has deteriorated since the beginning of 1998. The depreciation of 
the rupiah in recent months combined with a severe drought has resulted in a large 
increase in prices, with the consumer price index rising by 6.9 percent in January and 
12.7 percent in February before slowing to 5.5 percent in March. Because of the drought, 
food prices have risen particularly sharply during the first quarter of the year 1998. The 
financial position of the domestic banking system has dramatically deteriorated, as the 
crisis in the economy has deepened. Bank- Indonesia (Bl) granted very large scale 
liquidity support, creating additional pressure on the exchange rate and international 
reserves. At the same time, foreign banks have cut trade and other credit lines to 
Indonesian banks, and enterprises are having difficulty in obtaining the imported inputs 
needed for production.

The Government of Indonesian to improve its economy is trying to (i) stabilize the rupiah 
at a level more in line with the underlying strengths of the Indonesian economy, 
including through a tightening of monetary policy; (ii) strengthen and accelerate our 
strategy for restructuring the banking system; (hi) strengthen the implementation of the 
structural reforms that will create the foundations for a more efficient and competitive 
economy; (iv) provide a framework for comprehensively addressing the debt problems of

10 Supplementary Memorandum of Economic and Financial Policies between the GO! and IMF, Jakarta, 
April 1998
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private corporations; and (v) restore trade financing to a normal basis, thereby allowing 
domestic production and especially the export sector to recover. The Government 
expects that its bold policy program will be reinforced by financial support from the 
international community, including, trade, financing and the provision of food and 
medical.

To help reduce monetary growth and restore confidence in the rupiah, interest rates on 
Bank Indonesia certificates (SBIs) have been substantially increased, and Bank Indonesia 
has publicly indicated its intention to adjust interest rates as necessary to reduce inflation 
rapidly and strengthen the exchange rate. Steps have also been taken to remove 
impediments to the pass through of higher money market interest rates to deposit and 
lending rates.

The budgetary position in 1998/99 will come under severe pressure as a result of the 
decline in economic activity, the need tor temporary subsidies to protect low income 
groups from the impact of depreciation of the exchange rate on the prices of staple foods 
and other essential items, the large cost of restructuring the banking system, and the 
decline in international oil prices. Without offsetting measures, these factors could 
increase the deficit to at least 6 percent of GDP. However, the Goverment intends to 
limit the deficit to about 3.5 percent of GDP, almost all of which can be covered by 
foreign financing.

To achieve the program’s budgetary objective, the Government has taken the following 
steps: (i) subsidies remain limited to a few items that have a large weight in the 
consumption baskets of low income groups, and the subsidies are being contained by 
large price increases for several food items, petroleum products and electricity. In the 
present environment, there is little or no scope to raise revenues by increasing taxes. 
Subsidies was substantially scaled down by October , 1998; (ii) low priority development 
expenditures have been reduced; and (iii) profit transfers from state enterprises, including 
from Pertamina, will be increased as a result of efforts to scale back state enterprise 
investment and accelerate management reforms. The remainder of the budgetary gap will 
be covered by divestiture proceeds. During the program period, the government of 
Indonesia has intended to conduct a revenue review in conjunction with the Fund that 
would aim to strengthen overall revenue performance and improve tax administration. 
The first stage of this review was undertaken by end-September 1998.

A detailed state enterprise reform and divestiture plan is being developed with the 
intention of improving the efficiency of the enterprise sector as well as helping to 
strengthen the public finances. Transparent procedures are being developed for the sale 
of state assets. Over the longer-term, at a minimum, all enterprises that operate in 
competitive markets will be privatized, with the government retaining only selected 
public utilities and strategic companies. For 1998/99, divestiture receipts have been 
estimated conservatively because of the uncertain market conditions.

The Government has a heady taken steps as part of its economic restructuring program to 
improve competitive conditions in a number of specific markets. In order to enhance the
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overall efficiency of markets, the Government will write and implement a law on 
competition policy to establish guidelines for fair business practices and to avoid anti­
competitive behavior. Competition policy will benefit consumers by making quality 
goods available at the lowest possible prices; small scale enterprises will benefit from 
improved access to the widest range of goods and trade facilities.

The Government will further strengthen and support the development of small and 
medium scale enterprises and cooperatives through various measures. In particular, the 
Government will ensure an adequate flow of credit to these enterprises and cooperatives 
during the period of general credit restraint. In the first instance, this will be done by 
improving the targeting and implementation of existing schemes with assistance from the 
Asian Development Bank and World Bank. If necessary, additional budgetary resources 
will be made available to these schemes. Over the mediun-term, the Government will 
strengthen the overall institutional framework for enhancing efficiency of the small and 
medium enterprises and cooperatives. The Government will develop a specific plan of 
action, with assistance from the Asian Development Bank and the World Bank. Such a 
plan will include measures to (i) strengthen the capabilities of financial institutions 
involved in lending to small and medium scale enterprises and cooperatives, especially 
with regard to credit appraisal and project supervision; (ii) manage the risks and reduce 
the transaction costs associated with such lending; (iii) enhance access to trade financing 
and insurance facilities; (iv) develop technical skills and improve access to appropriate 
technologies; and (v) improve provision of suitable infrastructure and reduce 
administrative control.

It is imperative that the adjustment program does not result in a worsens of the economic 
and social conditions of the poor. The Indonesian policies stated previously on providing 
a social safety net will be continued and strengthened. As noted above, budgetary 
subsidies on food, fuel and electricity have been increased. The Government also is 
broadening subsidized credit schemes for small- and medium-size enterprises where most 
of the non-agricultural labor force is employed. In addition, community based work 
programs ar being expanded, in cooperation with the Asian Development Bank and the 
World Bank- and to sustain the purchasing power of the poor in both rural and urban 
areas, especially those households suffering unemployment.

IV. Energy Policy11

In general, the energy policy is formulated with the purpose to conduct the energy 
development mission, that is to ensure the continuity of energy availability, and to utilize 
energy resources in order to obtain the maximum value added to the people’s welfare. 
The Indonesian energy vision in the future is the realization of the sustainable and 
environmentally sound development through the utilization of energy resources that yield 
the largest value added for the maximum benefit of the people’s welfare.

Energy development itself is directed toward urging the development activities and 
promoting an equitable distribution of the benefit of the development, toward increasing

11 General Energy Policy (GEP), National Energy Coordinating Board , Jakarta, February 1998



the people’s welfare, and aimed at fulfilling the people’s energy demand and at improving 
the quality of public service.

Energy policy is a directive for the creation of a desired climate for energy development. 
The overall parameters in energy management, encompass-ing direction and aims, energy 
strategy and policy that supports the implementation of the strategy, constitutes a national 
policy in the field of energy, or is referred to as the General Energy Policy.

Thus the aims of the formulation and the determination of the general energy policy is to 
create a climate that supports the implementation of the development strategy in the field 
of energy; and to provide certainty to elements of the private sector, the public at large, 
and to the state apparatus, on the direction, scope and degree of flexibility in the exercise 
of their choice related to the availability, supply and use of energy.

In order to implement the energy development strategy, the followings are the Indonesian 
principal policies, namely:

• to diversify energy resources used by every using sectors;
• to create a climate that supports efforts to find additional and new reserves
• to conduct conservation activities in the upstream and downstream sides for the 

benefit of the future generations;
• to apply market economy concept in the energy utilization;
• to include consideration on environmental impact on every aspect of energy 

utilization.

While the aims of energy development in Indonesia are such follows:
• To ensure domestic energy supply, either from domestic or foreign resource, 

commensurate with demand at appropriate prices, from the point of view of 
economic value, such that the pattern of energy supply is guaranteed and 
sustained, and in addition supportive of sustainable development;

• To make optimum the utilization of energy such that the eco-nomic added 
value and people’s welfare are maximized;

• To use energy, either on the upstream or on downstream activi-ties, in a safe 
manner and with an environmental perspective, through the pattern of the 
efficient and wise utilization of energy resources; and

• To enhance national resiliency in the management of the energy system, 
particularly when faced with the challenges and the constraints in meeting 
current and future energy demand, through the development of science and 
technology capability and their application in industry and in the execution of 
energy planning and management.

To achieve the above mentioned policy aims, a set of policy measures has to be 
implemented. The followings are details of the measures.

Energy Diversification. It is directed towards diversifying the utilization of energy, be it 
renewable or non-renewable, in the framework of economic optimization of energy



supply and in order to decrease the rate of depletion of hydrocarbon resources so that the 
maximum net benefit is obtained while sustainable development is implemented

Intensification of Exploration for Energy Sources. It is carried out through continuing 
surveys and exploration for energy, either from domestic or foreign sources, with the 
aim of increasing energy reserves, in particular oil and natural gas and coal. The search 
for energy sources will be focused in areas that had not been surveyed, while those areas 
with some indications will need efforts to uprate their reserve status to more certainly

Energy Conservation. It will be applied on all stages of utilization, beginning with 
energy use at its source up to its end-use to ensure the fulfilment of the future 
generation’s needs. The conservation effort will be applied on both the upstream and the 
downstream sides. Upstream energy conservation will be implemented through 
increasing the efficiency of energy source extraction, while downstream conservation 
will be implemented through increasing efficiency of energy end-use in all sectors.

The Average Energy Price. The avarage energy price in a planned and deliverate way 
will be adjusted such that it would more and more follow the market mechanism but will 
take into account a number of aspects, namely the optimization of the use of energy 
sources and the optimization of energy utilization, increasing economic competitiveness, 
protection of and the rpinciple of equitable distribution.

Environment. Energy development will be implemented in support of environmentally 
sound and sustainable developmpent. For this to be achieved, the environmental damage 
and the degradation of the ecosystem that accompanies energy development need to be 
continually decreased by decreasing negative environmental impacts, either local, 
regional, or global, related to the production, transportation and end-use of energy.

V. Economic and Energy Outlook

Economic Outlook12

The economy’s growth performance and prospects have been severely dented by 
intensifying crisis of recent years and months, which has spread from the financial 
markets into the real economy and thence into the political sphere, with further 
ramifications for the growth outlook.

According to official estimates (Central Bureau of Statistics) for the first quarter of 1998, 
GDP contracted by 6.2% in real terms relative to the first quarter of 1997 and by 8.5% 
relative to the final quarter of last year. In view of the considerable additional damage 
caused by the recent economic and political upheavals, it now appears inevitable that the 
data for the second quarter will show an even more serious contraction. The Central 
Bureau of Statistics is forecasting a full-year GDP contraction of 13.4% on the basis of 
the first and second as well as third quarter datas, but those data (particularly because of a

12 The Economist Intelligence Unit, Country Report, Indonesia, 3,d quarter 1998
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mystifyingly high growth rate for agriculture of 5%) probably underestimate the true 
extent of the contraction.

The breakdown of both internal and external trade, a banking sector close to collapse, 
sharply rising operating costs because of the rupiah’s crash, high interest rates, the 
rundown of the net official external reserves to a mere $ 16 billion at the 1998 and the 
suspension of disbursements from the IMF rescue package make the short to medium 
term outlook bleak.

A severe economic contraction of at 13.4 % appears unavoidable in 1998 even if a degree 
of political stability is restored and rapid success is achieved by the various efforts 
currently under way to restructure the banking sector, resolve the external debt issue and 
unlock the foreign assistance pledged by bilateral and multilateral donors under the IMF 
sponsored rescue package.

On the assumption that scheduled structural adjustment measures are in place by the end 
of 1998, the economy’s performance will improve steadily over the following years. The 
recovery will be slow, however, and the economy will continue to contract over 1999- 
2000 before gradually picking up towards the end of the forecast period.

All expenditure components of GDP will be affected by the downturn. Private 
consumption growth will be hit by a sharp contraction of disposable incomes triggered by 
the increase in unemployment and the surge in inflation. The effects of the fall in 
disposable incomes will linger for some time even after the worst of the crisis has passed. 
Government consumption and investment will be restrained by falling public revenue and 
by the spending discipline required under the fiscal policies mandated by the IMF.

Private investment, both domestic and foreign, will be inhibited by the loss of confidence 
that recent events have caused. Trade flows will be hampered in the shorth term by lack 
of access to trade finance. The increased competitiveness gained through the 
depreciation of the rupiah will eventually help an export recovery. Since many of 
Indonesia’s major manufactured exports are heavily dependent on imported inputs, the 
revival in export growth will be accompanied by a less rapid recovery in the growth of 
imports.

Energy Outlook

The resulting economic crisis implies much decreased demand for energy in coming 
years. For example, in Indonesia, the reduction in demand 1998 could be at least 20 per 
cent for both oil products and electricity.

Lower demand and also lower exports to other crisis affected Indonesia, means that 
existing energy production capacity may be sufficient for some time. This results in 
postponement of new projects: power plants and refineries as well gas infrastructure. 
Despite a slowdown in energy demand growth as a consequence of the current financial 
crisis, Indonesia will still account for much of the South east Asian energy demand.



Indonesia may soon see significantly slower energy demand growth, but it is expected to 
rebound after 200013. Dramatic expansion in the use of cars and other fossil fuel-powered 
transportation, rapid urbanization, and electrification programs will result in primary 
energy demand at an annual rate of 3.4 per cent (crisis) through 2010, compared to 6.1 
per cent (before crisis) over the same period.

As Indonesian economic recover economic growth, oil demand growth is likely to 
accelerate again to 3.2 per cent annually, while electricity demand will rise by 7 per cent 
per year.

The investment of foreign capital on domestic energy industry is expected to make 
energy market more competitive in the oversupplied domestic market. The intensified 
competition will facilitate the possibility of energy industry reform. The reform in 
electricity industry will have the form of the privatization and competition in energy 
market.

Energy Demand Outlook14

Energy demand in Indonesia is closely correlated to the economic outputs, population 
and the price of energy. The current economic crisis has had a profound effect on the all 
sectors of development, including the energy sector. Energy consuming sectors most 
severely effected by the economic crisis are the industrial and the transportation sectors. 
The effect of the crisis on household energy consumption is less significant.

Forecasts of energy demand based on energy-economic elasticities are presented in table 
1 and figure 1. For purposes of comparation, three scenarios are examined specifically, (i). 
a BaU scenario assuming continued growth without the event of an economic crisis, (ii) 
crisis scenario, and (ii) protracted crisis scenario. The asumption of economic growths 
are as follows:

The scenario of continued economic growth assumes healthy economic growth at a pace 
of 7 % per annum, over 1995 to 2010. The forecast shows energy demand growth at an
average of 8.6 % per year over the same eperiod.

The crisis scenario assumes economic growth at 0 % is achieved in 1999, 4% in 2000, 
and 7% growth over 2001 to 201 0. The average demand of the crisis scenario is found to 
be 6.3 % per annum over the forecast period.

13 Impact of the Asian crisis on the Indonesian energy sector, Mr. Budi Sudarsono, Regional workshop on 
Energy - Environment Planning and the Impact of the Financial crisis on the energy sector, Bangkok, 2-4 
December 1998
14 Endro Utomo Notodisuryo, Indonesia’s Energy Policy and the Power Sector, presented in the 
conference on Infrastructure Investment and Development in the Revitalization on the Indonesian Economy, 
LPPN-INDEF, Jakarta, November 1998
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The protracted crisis scenario assumes -5% growth in 1999, 0% in 2000 and 6.5 % 
growth over 2001 and 201 0. The average demand growth of the scenario is 4.4 % per 
annun. For both cases, an economic growth estimate of -15 % for 1998 is used.

The analyses indicate significantly curtailed energy demand to the year 2005. Part of the 
energy sector most seriously effected by the economic crisis and lower energy demand is 
the power sector. More detailed analysis shows that the economic crisis will create 
substantial excess of generating capacity in the near future.

New Generating Capacity

Confirmed new generating capacity by power plant type to come on line as of 1998, are 
listed in table 2. The capacity of new power plants to come on line total 6760 MW, of the 
sum, the total capacity constructed by PLN will be 1987 MW, while the capacity of 
private power will total 4775 MW. In addition, there are still some 6260 MW of private 
generating capacity at various sages of development that are currently postponed or 
rescheduled.

The balance of generating capacity supply and demand in the Java-Bali system, including 
the new generating capacities above mentioned is shown in Figure 2.

The analyses show that the Java-Bali system will experience excess of generating 
capacity until the year 2006. For system outside of Java-Bali, addition of supply are still 
required over the next 5 years, particularly in PLN Region IV, V, IX, X and XI.

Table 1: Energy demand forescast (MMBOE)

1995 2000 2005 2010
BaU 336 440 583 774
Crisis scenario 336 340 483 654
Protracted crisis scenario 336 304 402 555

Table 2: Confirmed total new generating capacities (MW, as of 1998)

Power plant type PLN Private power
Hydroelectric 1007
Steam coal 830 4080
Combined cycle 150 135
Geothermal — 480
Diesel 60
Total 1987 4ZZ5

- 48



Figure 1: Forecast for final energy demand (1995-2010)
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Figure 1: Forecast for capacity supply-demand, Java-Bali System
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Abstract
The current financial turmoil wreaked havoc on Korean economy at a record level in the 

fourth quarter of 1997, leaving crippling effects on all sectors of the economy. Despite the 

sound economic fundamentals, the short-term shortage of foreign currencies for external debt 

services had placed Korea in the near-insolvent situation. In fact, the intervention of IMF was 

inevitable to rescue the nation from the imminent financial disaster. The newly established 

government has initiated economic reforms to rehabilitate the ailing economy, of which primary 

objective is to attract foreign capital to stabilize the foreign exchange market and to improve 

financial statements of both public and private sector companies. The reform package includes 

restructuring and reform of banking institutions, business conglomerates, and the public sector.

Included in the government reform package were privatization and deregulation of utility 

companies. Privatization is no more a question of “will there be” or “when and how. ”, but of 

“how soon. ” Korean utility companies i.e., KEPCO (Korea Electric Power Corp.) and KOGAS 

(Korea Gas Corp.) are to be privatized in the near future according to the government pre­

announced plan. If they are privatized to the degree at which the government has aimed, the 

magnitude and speed of changes at which the Korean energy industry would evolve is likely to 

surpass our imagination. That is, the energy market will be open to foreigners at a full scale and 

energy pricing practice will be liberalized to the extent that full costs, including environmental 

one, would be reflected in energy price. A most likely outcome from the recent changes in energy 

industry in conjunction with climate change negotiations is the disproportionate increase in 

natural gas consumption in Korea as well as the Asia Pacific region.

Key words: Financial crisis, privatization and deregulation, climate change, natural 
gas



INTRODUCTION

Since the onset of the recent financial turmoil Korean economy has suffered from its 
crippling effects on all sectors of the economy. Despite the sound economic fundamentals, the 
short-term shortage of foreign currencies for external debt services had placed Korea in the 
near-insolvent situation. In fact, the intervention of IMF had rescued the nation from the 
imminent financial disaster then.

An issue of privatization of Korean utilities has surfaced around for, at least, couple of 
years. However the momentum had been neither created nor maintained if there had been any. 
Many believed that strong resistance from those giant utility companies in Korea had blocked 
the smooth transition of government monopoly to privatization. Now that the nation undergoes 
damaging consequences from the crisis, privatization issue comes into spotlight as an effective 
measure to attract much needed foreign capital.

For the last several years, even long before the financial crisis, both foreign and domestic 
companies had shown a great deal of investment interest in Korean utility companies., i.e., 
Korea Electric Power Corporation (KEPCO hereafter) and Korea Gas Corporation (KOGAS 
hereafter). However until recently it had been impossible for foreign companies, in particular, to 
penetrate into electricity and natural gas businesses as there are many regulations and 
constraints that could not be easily overcome. The lack of foreign capital being identified a 
major cause of the crisis, the government took initiatives for privatizing utility companies with a 
view to selling at least part of them to foreigner. With healthy economic fundamentals and well- 
established infrastructure, electricity and natural gas industries in Korea look attractive to 
foreign investors. Thus it is of my opinion that the privatization will come in full force sooner or 
later.

Privatization and deregulation in energy sector will change the nature of pricing practice 
as to reflect fi;U costs in energy prices. Privatization and deregulation would help remove 
subsidies as well as entry barriers in the industry. Accordingly the energy demand will be 
influenced by such changes. In addition, environment will play an important role in determining 
the energy mix in the upcoming 21st century.

This note is intended to address issues related to the energy demand and supply in Korean 
in light of restructuring and then to go on to touch upon other issues, which would play 
important roles in shaping energy industry over the next century.

FINANCIAL CRISIS

On Nov. 21, 1197, Korea sent a humiliating request for bailout fund to IMF and in the 
following month a formal agreement was signed between the Korean government and the IMF.

The financial crisis has raised interest rate to a record level and lowered the purchasing 
power of domestic currency to a substantial degree. High interest rate coupled with weak 
currency is the emblem of financial markets under the financial turmoil. Interest rate has gone 
up quite substantially marking more than 25% a year and the Korean currency was devalued 
from 900 won/$ to as high as some 1900 won/$ at the outset of the crisis. These two figures 
have recently fallen considerably that the current exchange rate as of January 1999 is about 
1180 won/$.

It has been argued that the East Asia’s financial crisis was triggered by international 
speculation. However, the fundamental and deep-rooted causes were the pervasive defects in the 
economic foundations and financial systems of the East Asian countries.

The development of Korea’s financial crisis was as follows. First, there was a sharp 
currency depreciation, and then outflow of foreign capital. This was a direct cause of financial 
market collapse. Downgrading of sovereign rate accelerated this trend. As the financial crisis 
continued, the credit crash due to foreign capital withdrawal led to a recession of real economy.
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The financial crisis resulted in successive corporate insolvency and enormous increase of 
unemployment rate. The drop in the value of assets then followed..

Evolution of the crisis in the Republic of Korea1

The symptoms of the impending financial crisis began to appear when the economy 
started slowing down in 1996. Although this trend might seem to indicate a soft-landing, this 
turned out, later, as a downturn of business cycle. Despite the slowdown in the economy, the 
current account deficits was widened from 8.5 billion U S. dollar in 1995 to 23 billion U.S. 
dollar in 1996. The deficit was financed mainly by inflows of foreign capital, resulting in a 
sharp increase in external debt.

Table 1. Main Economic Indicators of Korea (Unit: per cent, $billion)

1980 85 1986-91 1993 1996 97
GDP growth rate 6.3 9.9 5.8 7.1 5.5
CPI 10.9 6.1 4.8 4.9 4.5
Current account balance -2.7 4.1 1.0 -23.0 -8.2
Current account / GDP -3.8 3.0 0.3 -4.7 -1.9
External debt 46.8 39.1 43.9 157.5 154.4
Source: Yearbook of Energy Statistics, 1998, KEEI.

Since January 1997, a number of large companies had collapsed due to their huge burden 
of external debt service. Insolvency of large companies inevitably undermined the soundness of 
financial institutions, which had provided loans to these corporations. As a result, non­
performing loans of the entire financial sector accumulated rapidly, amounting 56.5 trillion Won, 
equivalent to 13 per cent of nominal GDP at the end of March 1998.

Not only the domestic mismanagement of financial resources, but also external factors 
played important role in aggravation the already crumbling financial situation. As East Asian 
currency crisis quickly spread to neighboring regions, foreign investors apprehensively watched 
the weakening of financial muscles in private companies and financial institutions in Korea. The 
leading international credit rating agencies, S&P’s and Moody’s, downgraded Korea’s long­
term sovereign rating rapidly to a junk bond level. It led foreign investors to refuse roll-over 
requests by Korean banks and to reduce their financial exposure to Korean stock market. After 
all it became impossible for Korea to attract or even borrow foreign loans on a commercial basis.

As it became evident that the country was nearing a national moratorium in November 
1997, the demand for foreign currency increased markedly in foreign exchange market. As 
Korean Won fell to its daily floor against U.S. dollar, foreign exchange market had to be 
suspended for the first time in history.

Being forced into a corner the government could not help but to request IMF bailout 
loans on November 21, 1997. Korea and the IMF reached an agreement for financial aid 
package totaling 58.3 billion U.S. dollar, conditional on a broad range of requirements including 
macroeconomic stabilization and structural reform.

ECONOMIC REFORM

In order to save the ailing economy and to avoid the danger of national default on the 
external debt, economic reform was inevitable and inescapable. There were not only a need for

For this part, I am heavily indebted to Dr. In-Gang Na at KEEI.



the reform to improve efficiency and increase export earnings to service the external debt, but 
also requirements from the IMF for the country to fulfill, which were set out in the agreement 
for the IMF bailout package.

The immediate prescription of the IMF for the crisis includes high interest rates and tight 
fiscal policies. However it actually exacerbate the crisis, resulting in a large scale bankruptcy 
and soaring unemployment. As in the case of the world debt crisis in the early 1980’s the IMF2 
the primary objective of the IMF’s package was to prevent potential national default on external 
liabilities in view of the meager $7.2 billion in usable foreign reserves available at the time.

In response to the crisis, the Korean government shifted its macroeconomic policy 
objective from growth to stabilization3 to expand its foreign reserves, while reforming the 
corporate and financial sectors, and laying a foundation for furthering the economic growth later 
on. Thus restructuring and reform of banking institutions and business conglomerates, which 
accounted for about 70% of the nation’s GDP were the two main measures to counter act the 
crisis, along with labor sector reform.

In order to rehabilitate the financial institutions The 12 banks that failed to meet the 8 per 
cent debt/equity ratio, prescribed by BIS4, at the end of 1997 have submitted rehabilitation plans 
to the Bank Supervisory Board. If those plans turn out as inappropriate, a process of 
restructuring would be initiated, involving merger and acquisition, or closure. As for merchant 
banking corporations, 14 of them have been already shut down. The remaining 14 merchant 
banks are supposed to clear off their bad loans through an increase in equity capital. If they fail 
to do so, they will be also closed. In order to facilitate merger and acquisition in the financial 
sector the government has revised the security trading law and regulations to drop the required 
declaration volume of stocks owned by 10%.

Corporate sector reform policies and measures have been implemented with a view to 
achieving a major reduction in corporate debt-equity ratio and bringing in international standard 
accounting systems. Under the stewardship of both the IMF and the government, speedy 
restructuring in this sector is under way in particular among giant conglomerates in the form of 
“big deal” business swaps. In the midst of so-called big deals, all new cross payment guarantees 
among companies belonging to the 30 largest conglomerates have been forbidden since April 
1998. Regulations related to foreign ownership of real estate have been also relaxed to a 
significant extent. To enhance transparency in corporate accounting system, the 30 largest 
conglomerates are required to provide combined financial statements from the fiscal year 1999.

It is noteworthy that representatives of labor unions accepted a reform package, spurring 
layoffs, considered as even unthinkable in the past, as part of their contribution to the national 
efforts combating the economic crisis in the Tripartite Committee, which is composed of labor, 
management and government. In view of the recent history of labor unions tainted with militant 
confrontation with the government and employers, the current labor agreement from the 
Tripartite Committee seem extremely conducive to stabilizing the deteriorating economy..

IMPACT OF THE CRISIS ON ENERGY SECTOR

Overview
Energy markets were seriously hit by the financial turmoil as the lack of foreign currency

2 See Commonwealth Secretariat (1984)
3 To achieve this, the Bank of Korea has maintained a tight monetary policy, a stringent govern 
ment budget was drawn up with 3.8 per cent growth rate, and the republic of Korea widened th 
e daily band for exchange rate fluctuation to +_ 10 per cent from +_ 2.25 per cent of the mark 
et average rate on November 20, and shifted to a free-floating exchange rate system on Decembe 
r 16.
4 The Bank for International Settlement
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coupled with near-insolvency of major banks almost stopped the flow of money supply for 
energy import. Energy prices went up sharply and energy demand fell.

Exchange rate hike resulted in the price increase for all imported materials including 
energy. The increase in the import price of energy was followed by worsening financial status of 
energy industry, in particular, public utility companies as the 97% of energy supply comes from 
abroad. The inability to secure foreign currencies in the wake of the fall in the credit rating 
made it much difficult for energy importing companies even to open Letters of Credit (L/C). On 
top of this, the marked depreciation of the Korean Won has led to the mounting interest burden 
on the external debt service.

The contraction-of-money-supply policy recommended by International Monetary Fund 
came into force and had negative impact on industrial production, which then reduced both 
growth rate and absolute level of energy demand.

The growth rate of energy consumption in the Republic of Korea had been more than 10 
per cent in the last decade (see Table 2). In 1998, total energy consumption shows a negative 
growth rate due to the financial crisis. All energy industries have recorded negative growth rates 
for the first time since the early 1980s.

Table 2 Major Energy Indicators of Korea

1980 1985 1990 1994 1995 1996 1997

Energy 
Consumption 
(1,000 TOE)

Primary 43,911 56,296 93,192 137,235 150,437 165,226 174,962

Final 37,597 46,998 75,107 112,206 121,850 132,054 138,755

Per Capita Energy Consumption 
(TOE/Person)

1.15 1.38 2.17 3.09 3.35 3.63 3.80

Dependency 
on Imported 
Energy (%)

Nuclear included 73.5 76.2 87.9 96.4 96.8 97.3 97.5

Nuclear excluded 71.6 68.8 73.7 85.7 85.6 86.1 -n/a

Share of Petroleum in Primary 
Energy Consumption

61.1 48.2 53.8 62.9 62.5 60.5 59.1

Share of Electricity in Final Energy 
Consumption

7.5 9.3 10.8 11.2 11.5 11.9 12.4

Energy Price Index 71.7 141.0 100.0 115.54 121.4 137.9 163.5

Energy/GDP Ratio (TOE/M ill ion 
Won)

0.58 0.51 0.52 0.58 0.58 0.60 0.60

Economic Growth Rate(%) (GNP) -2.7 6.5 9.5 8.4 8.7 6.9 4.9

Growth Rate of Primary Energy 
Consumption(%)

1.5 5.4 14.1 8.1 9.6 9.8 5.9

Energy Elasticity 0.83 1.48 0.96 1.10 1.41 N/a-

Source: Yearbook of Energy Statistics, 1998, KEEI.

Energy industry recorded a severe contraction in the aftermath of the crisis and a 
slowdown of other sectors. A sharp fall in demand coupled with delays in energy related 
projects led the industry to a ever difficult situation. For example, the new Long-Term Plan for
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Electricity Demand and Supply was revised several times since the financial crisis. According 
to the plan some of the planned power projects would be under review for postponement.

Impact on energy price

Sharp currency depreciation following the crisis put upward pressure on costs in energy 
industry. A recent study by KEEI shows that cost increase was significant in the energy sector: 
around 24.8 per cent in oil industry, 20.3 percent in coal industry, 15.4 per cent in gas industry 
and 9.5 per cent in power industry. (See Table 3)

Table 3. The cost increment due to the depreciation of Korean Won

Elasticity of exchange rate Cost increment (%)
Oil 0.670 24.8
Coal 0.549 20.3
Power 0.257 9.5
Gas 0.415 15.4
Source: KEEI, Financial Crisis and Energy Industry, 1998.10.

The energy industry, having relied on foreign borrowing for infrastructure development, 
was exposed to a high level of foreign debt, amounting to 12.42 billion U S. dollars as of 
December 1997. The enormous depreciation of Korean currency has led to the increased interest 
burden on remains of foreign debt. In addition, the foreign exchange loss due to the depreciation 
was substantial as shown in Table 4. Exchange losses would reach 637 million US$ in oil 
industry, 2,385 million in power industry, and 12 million in gas industry by the end of 1998..

Table 4. The loss from exchange rate in energy industry

Foreign debt 
(U.S. billion dollar)

The foreign exchange loss 
(U.S. million dollar)

Oil 2.59 637
Power 9.64 2,385
Natural gas 0.3 12

Source: KEEI, Financial Crisis and Energy Industry, Oct. 1998.

Immediately after the financial crisis, the government endeavored to maintain low energy 
prices to relieve upward pressure on the price of commodities to avoid inflation, which might 
hinder economic recovery. Since electricity tariff and natural gas prices were under the 
government control, the energy price increase was felt most in petroleum product. Traffic jams 
were gone for several months after the crisis and fuel-efficient compact cars became popular. 
The electricity tariff was increased by average 6.5 per cent January 1998. However, this increase 
was not enough to cover the incremental cost added by the crisis.

Impact on energy demand

As of July 1998, the growth rate of primary energy consumption is minus 6.8 per cent. 
This minus growth is recorded for the first time except the early 1980s. This new trend reflects 
the recession in the Republic of Korea. As seen in Table 5, the consumption of oil is reduced to 
386.2 million Bbl, 13.6 per cent decline compared to the same periods in 1997. The growth rate 
in LNG consumption is also showing minus 14.1 per cent. While anthracite coal shows similar 
trend, the growth rates in consumption of hydro, nuclear and bituminous coal are positive.

Turning to sectoral energy consumption, the energy consumption in industrial sector has
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increased by only 1.1 per cent. The energy consumption in transportation sector has decreased 
by 15 per cent. The biggest decrease in the energy consumption came in residential sector by 
21.5%.

The energy consumption in 1998 is expected to follow a new trend. The growth rate of 
total energy consumption is expected to be negative 5 per cent. The growth rate of oil 
consumption is expected to be negative 12.2 %. As far as natural gas consumption is concerned, 
the impact of the crisis does not seem so devastating at least for now. In 1997 natural gas 
consumption reached llMt, consisting of city gas consumption, 5.7Mt and power generation 
consumption, 5.3Mt. In 1997 the natural gas consumption for power generation was higher but 
that for city gas was lower than previously projected because of the crisis and relatively warm 
weather. Electricity consumption, which grew about 10% in 1997, is also expected to fall -2% in 
1998 to 196,722 GWH. The decline in electricity consumption would come mostly from the 
industrial sector over which the financial crisis has a significant impact

Table 5. The Primary Energy Consumption As of July 1998

1997 1998.1-7 1998 (forecast)
Oil (million Bbl) 794 386.2 697.4

(3.8) (-13.6) (-12.2)
LNG (thousand ton) 11,379 5,877 10,947

(21.4) (-14.1) (-3.8)
Anthracite (thousand ton) 4,230 2,304 4,500

(-21.2) (-6.0) (6.4)
Bituminous (thousand ton) 49,712 30,303 53,768

(10.7) (9.7) (8.2)
Nuclear (GWH) 77,086 49,321 88,999

(4.3) (16.5) (15.5)
Hydro (GWH) 5,404 3,775 6,278

(3.9) (18.5) (16.2)
Other (thousand TOE) 1,344 859 1,504

(15.8) (13.5) (11-9)
Total (thousand TOE) 180,584 94,942 171,504

(5.9) (-6.8) (-5.0)
By Sector

Industrial (thousand TOE) 77,853 44,063 78,471
(6.4) (l.l) (0.8)

Transportation 32,080 15,276 27,494
(thousand TOE) (35) (-15.0) (-14.3)

Residential (thousand TOE) 33,103 14,960 29,008
(4.1) (-21.5) (-12.4)

Final Energy
Electricity (GWH) 200,784 110,135 196,722

(10.0) (-3.1) (-2.0)
City Gas (million m3) 7,708 5,050 9,033

(16.3) (3.4) (17.2)
Source : MOCIE, Energy Consumption and Forecast, 1998.8.
Note: parenthesis denotes the growth rate compared to the same periods of previous year.

Energy Import

Table 6 shows the energy import as of July 1998. Total amount of energy import was 10.9 
billion U.S. dollar up to July, which is a decrease by 31.2 per cent compared to the same period 
in 1997. Oil import is reduced by 31.2 per cent, and LNG import is also reduced by 36 per cent.
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Based on the projection of MOCIE, the amount of energy import in 1998 is expected to be 
around 21 billion U.S. dollar. This figure is 6 billion U S. dollar less than that of previous year’s 
energy import.

Table 6. Energy Import as of July 1998 (Unit: Million U.S. dollar, %)

1997 1998. 1-7 1998

Total energy import (B) 27,105 10,976 21,046
(11.9) (-31.2) (-22.4)

Oil 22,205 8,540 16,545
(12.2) (-34.6) (-25.5)

LNG 2,300 897 1,850
(21.9) (-36.0) (-19.6)

Bituminous Coal 2,329 1,382 2,369
(1.2) (4.9) (1.7)

Oil export (A) 5,156 2,745 4,464
(41.5) (-6.3) (-13.4)

Net energy import (A-B) 21,949 8,231 16.582
(6.6) (-36.8) ______ £^5)________

Source: MOCIE, Energy Consumption and Forecast, 1998.8.
Note: parenthesis denotes the growth rate compared to the same periods of previous year.

ENERGY POLICY IN TRANSITION

Economic reform was not limited to the private sector, but also extened to the public 
sector including energy sector. The major policies in response to the financial crisis involve the 
rationalization of energy price, adjustment of investment, and the reform of energy industry. 
Among various reform measures, the reform of energy industry may give rise to foreign 
investment an incentive on energy sector by strengthening competition and opening energy 
market.

Deregulation

The IMF bailout requirement includes, as a part of economic reform, rationalization of 
energy prices and energy tax reform. Thus, the government is obliged to rationalize the energy 
price and energy tax in the near future. While the prices of petroleum products have been fully 
decontrolled by the government since February 1998, electricity tariff and natural gas price are 
still under the government control. As IMF called for the Korean government to rationalize 
energy prices in order to reduce current account deficits, the government is currently

The government is making a further effort to liberalize the energy industry. For oil 
industry the government changed the business entry requirement from licensing to registration 
in refinery business in August 1998. The refinery and sales business have become accessible to 
foreign investors since august 1998. Natural gas industry is not an exception for the reform in 
energy industry. According to the government schedule, LNG import business will be open by 
2001. The government intends to enhance competition in natural gas industry by introduction of 
third party access (TPA).

Adjustment of investment in infrastructure development

High interest rates and lack of capital resources in times of financial turmoil forced the
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government to make a hard decision to either delay or even abandon some energy infrastructure 
development projects, in particular, projects requiring high initial capital investment. Examples 
are construction of power plants and domestic natural gas pipelines.

For the electricity generation sector, the delayed construction plan is summarized in Table 
11. According to 1995 plan, 60 power plants are under construction. The effect of financial 
crisis makes the completion date of power plant construction delayed in consideration of the 
diminishing electricity demand. The completion dates of 42 power plants among 60 power 
plants are delayed more than 3 months. The delayed capacity is around 17,435 Mw, with 
average 15 months delay periods. As seen in Table 9, all kinds of power plants are included. In 
the case of nuclear power plants, total 6 nuclear power plants (5,700 Mw) are delayed, by 
average 9.2 months. In the case of imported coal-fired plants, 11 plants are delayed by average 
10.5 months.

Table 7. The Delayed Construction of Power Plant

1995 plan 1998 plan
No. Capacity(MW) No. Capacity(MW) Total Month

Nuclear 8 7,400 6 5,700 55
Oil 3 151 2 150 15
Domestic
Coal

2 400 2 400 6

Imported
Coal

15 8100 11 6,100 155

LNG 15 4970 8 3,474 143
Pumped 8 2300 6 1,700 112
Hydro 9 81 7 61 159
Total 60 23,402 42 17,435 645

Similar to electricity generation sector, natural gas industry revised its investment plan for 
the fiscal year 1998. The new plan cuts off about 50% of the investment expenditure compared 
to the old plan, of which total amount was reduced from 1,487 billion Korean Won to 733 
billion. Included in the plan are grouping of projects based on the priority of projects 
determined by the interest of urgency as follows;

-> Group 1: Urgently needed 6 projects including stage 2 expansion of Pyongtag

receiving terminal, 1st stage 2 expansion of Inchon terminal.
-> Group 2: 9 Projects that could be delayed including 2nd stage 2 expansion of Inchon 

terminal and national grid expansion in Yongnam, Honam, and the southern part of 
the peninsula

A Group 3: New projects including stage 3 expansion of Pyongtag terminal, 3rd stage 2 
expansion of Inchon terminal, and Tongyoung terminal.

Depending on the availability of investment capital, the delay could be prolonged for quite some 
time in the future. The

Privatization of utility companies

Three government agencies have been involved in the privatization process of utility 
companies. These agencies are working closely with each other, but sometimes with different 
perspectives. According to Korean news reports until now indicates that the Fair Trade 
Commission has been the front runner in the privatization drive, keeping behind the National
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board for Planning and Budget and the Ministry of Commerce, Industry, and Energy.
The Fair Trade Commission has been promoting privatization of utility companies in 

Korea for the last several years, but its voice had not been reflected in national policies. 
However recent changes in the government and economy strengthened the voice and placed the 
agency in the better position to advance the issue than ever before. The agency is aiming at the 
full-scale privatization including removal of entry barriers at all levels, i. e., import, wholesale, 
and retail and complete open access to the existing network. It’s view seems to have in mind the 
British Model of privatization.

The National Board for Planning and Budget has been created recently by the new 
government and it assumed responsibilities of overseeing all macroeconomic policies and 
national budget allocation. As the main force behind the current wave of restructuring the board 
has announced plans for selling the utility companies to foreign investors for the purpose of 
attracting the much needed foreign capital. One of its plans is to sell off any publicly owned 
companies to private sector. Among them included are KEPCO and KOGAS. According to the 
plan, the government will sell a couple of power plants and reduce the government’s share of 
KOGAS equity. This plan seems to provide a workable way in which gradual privatization 
would take place.

Unlike the above two, the Ministry of Commerce, Industry and Energy seems to have a 
great concern on this issue and has been maintaining a conservative position. The Ministry 
views that the privatization of KEPCO needs more study in parallel with energy industry 
restructuring and that of KOGAS must come after 2002, when the construction of the 
nationwide trunk-line would be completed

Despite differing views among those government agencies, the privatization of these two 
companies will be embodied and materialized one way or another as the government’s initiative 
is getting momentum and support from general public. It is the view of many experts in Korea 
that the trend is irreversible and one could see the visible outcome in the near future.

Milestone
The Korean government announced its privatization initiative on July 3, 1998 

including sales of 11 publicly owned companies. Certainly KEPCO and KOGAS are 
among them. According to the initiative the natural gas industry is likely to go through 
the following schedule:

A After 2001 direct import is allowed for POSCO and large volume consumers of 
which annual consumption is more than 2 LNG million ton per year

-> Natural gas import for own use and IPPs will be deregulated after 2001
A During 1998-1999, a portion of KOGAS equity will be sold
A Competition enhancing measures will be introduced during 1999-2000 and one 

measure is Open Access.
-> KOGAS will be fully privatized by 2002, concurrently with the completion of the 

national trunk-line construction.
A As of January 1999, the Ministry of Commerce, industry and energy consulted with 

Arthur Andersen consulting, Ahn Jin corporation, and the Korea Energy Economics 
Institute to produce a viable plan for restructuring of KOGAS by June 1999. The plan 
will outline introduction of greater competition into the import and marketing of 
natural gas and sharing of the distribution network.

Electricity industry will also go through the following steps into privatization;
IPP:

4 coal fired (2,000MW), 10 LNG fired (4,620MW), 2 Oil fired (1,000MW), and
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2 small hydro plants are planned.
Currently 6 plants have been approved: 2 coal (POSCO), 4 LNG (LG, Hyundai, 
SK(2))

-> 4 power plants under consideration for sales
Anyang(478.4 MW), Buchon(473MW): LNG 
Samchonpo(3,240MW), Boryung(3,000MW): Coal

-> Most recently KEPCO announced that it would sell off five subsidiaries to Korea 
Power Engineering Co., including Korea Power Plant Service, Korea Nuclear Fuel, 
Hansung Global Industry and Sell Data Communication by 2002.

-> KEPCO is planning to issue DR (Depository Receipts) in February, 1999

The government is actively seeking ways and means to expedite privatization program for the 
state-run enterprises including utility companies.

Final Destination of the intended privatization

As in many countries industry restructuring does not come without cost. Often economies 
undertaking rapid change have paid hefty price for it. Thus governments tend to take a gradual 
step rather than an abrupt one in order to minimize anticipated friction from transition. The 
Korean government is no exception and will take measures to reduce transactions cost to the 
maximum extent. Thus it is not inconceivable that the pace of implementing the current plan 
could be adjusted. Nonetheless the objective of the privatization is clearly defined.

There are mainly three areas over which the privatization will bear significant impact: 
industry restructuring, pricing, and regulation and supporting measures. At the final stage of 
privatization, there will be changes in all three areas. First, regarding the industry restructuring, 
competition will be introduced at all levels from upstream to downstream. At the same time, 
open access to trunk-line and local distribution network will institutionalized.

Second, in terms of pricing, subsidies across different energy sources will be removed 
and energy price will be liberalized except for network use fees. This will give a clear signal to 
consumers that price distortions will be minimized in future and the price gap between natural 
gas and other sources of energy will be reduced. In this process, true environmental cost will be 
reflected on all energy types and natural gas will become a more competitive fuel than 
otherwise would have been.

Thirdly, an independent regulatory body such as Public Utility Commission in the United 
States will be established to oversee the industry. It will ensure transparency in business
practices through information diffusion and anti-cartel measures.

All these changes may look too idealistic or too good to be true, but there are many 
success stories in other countries. We believe that the government’s strong commitment and the 
support from the general public will make a good recipe for the success.

Once we reach the level of privatization in mind, natural gas price will be reduced so that 
its demand will be boosted although there still remains a question as to the extent that the 
demand respond to the change in price. However we view that the demand for natural gas will 
grow faster than other energy sources due, not only to the decline in relative price, but also to 
other factors. They are expansion of IPPs (Independent Power Productions), increase in 
industrial demand, and environmental factors.
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LONG-TERM PERSPECTIVES

How fast will the economy recover from the current crisis

There are many forecasts on the future course of Korean economy, produced almost every 
month and their variability is so substantial that no one seems to attach much significance to 
them. Forecasts on the next year’s GDP have been revised month to month and they are widely 
different even across even respected institutions.

Table 8. Short-term Economic Outlook for ’98, and ‘99

GDP Growth Rate(%) Balance of Payment, 98 
(100 Mil. USD)

Exchange Rate 
(Won/USD, end of 98)1998 1999

Gov’t -4 l%-2% 330-350 1300
KDI -4.2 1.8 348 -
Finance Inst. -5.5 - 256-313 -
DAEWOO R. -5.2 - 327 -
S&P’s DRI -6.7 1.2 380 1618
WEFA -4.8 0.6 393 1447
HE -6.5 1 400 1372
Note: Compiled by the author

As shown in Table 2, there are divergent projections on the economic performance even 
in the short run. GDP forecasts for the fiscal year 1998 from - 4% to pessimistic -6.7%. Recent 
projections, however, tilt toward the pessimistic side.

As thick clouds uncertainty are still hanging over the world economy, perhaps with more 
problems ambushed, one could neither easily nor confidently make a reasonable forecast. 
However one could easily notice that it is almost of a consensus view that the economic 
condition will improve from negative growth to positive one in 1999. It implies that the current 
crisis is likely to be short-lived and the economy will bounce back in the near future.

In January 1999, Korea’s credit rating has been upgraded by Fitch IBCA to the lowest 
level of investment grade from “junk bonds” level. Following the upgrading, foreign banks 
resumed lending to Korean banks5. Now the IMF agreed to a growth target of 2 percent for 
Korea this year and pledged to minimize new demands for economic restructuring.

The future course of the Korean economy depends critically on the sustained export 
surplus as well as the economic reform under way. The move from large deficits to large 
surpluses in the trade account in 1997 was the key to increase the usable foreign reserves in 
Korea, which made possible the external debt service. However confronted with harsh 
competition and some protectionist practices international trade, Korea will continue to face 
considerable difficulties for some time ahead at least. For now, a glimmer of hope seems to be 
on the horizon as a high ranking government official predicts that the Korean economy will 
bottom out as early as the first half of 1999.

Long term demand forecast

5 Some commercial banks and stateOrun banks have recently succeeded in introducing about US 
$ 400 million from foreign institutions.///////
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As is always the case, energy demand is closely linked to the level of economic activities 
i.e., GDP. The more uncertain GDP becomes the less likely the forecast will become accurate. 
Taking into account uncertainties at the moment a long term forecast was provided in Table 3.

The table clearly indicates that the decline in energy demands will last only for a few 
years and after 2000 those demand will pick up. Between 2000 and 2015 the projected growth 
rate of natural gas (LNG) demand will be around 4.2% per annum. Although this demand 
projection might be viewed as an optimistic one, it could still be a conservative forecast because 
environmental factors and other favorable factors are not fully accounted for in the projection.

Table 9. Primary Energy Projection for Korea (Unit: MTOE)

1995 2000 2010 2020
Oil 94.0 100.2 129.2 141.7

(62.5) (56.2) (50.2) (43.7)
LPG 1.7 6.9 9.2 9.6

(4.4) (3.9) (3.6) (3.0)
LNG 9.2 18.6 32.4 47.8

(61) (10.5) (12.6) (14.8)
Coal 28.1 37.4 56.6 169.1

(16.7) (20.9) (22.0) (21.3)
- Anthracite 25.1 34.6 54.6 67.7

(16.7) (19.4) (21.2) (20.9)
- Bituminous 3.0 2.8 2.0 1.4

(2.0) (L6) (0.8) (0.64)
Hydro 1.4 1.2 1.1 1.6

(0.9) (0.7) (0.4) (0.5)
Nuclear 16.8 20.1 36.7 60.4

(11.1) (11.3) (14.3) (19.2)
Total 150.4 178.4 257.5 324.2

(100.0) (100.0) (100.0) (100.00
Source : KEEI, Long-term energy demand under IMF, 1998.6. 
Note: Share is denoted in parenthesis

We have carefully examined the past records of natural gas demand and key macro 
indicator. It is our view that if the financial crisis is over within a couple of years as we would 
hope, natural gas demand will pick up and run its previously projected course of rapid growth 
with roughly two to three million tons less each year. Also it is anticipated that the privatization 
will add to increase the demand substantial if environment cost is taken into account. However 
one should bear in mind that there do exist great uncertainty in the world economy now. As 
demand for natural gas will also be influenced by factors related to the uncertainty, the 
projection may be wide out of the mark. It has a potential for the increase more than projected.

Taking into consideration of all the gloomy aspects of the financial crisis, natural gas still 
seems to have a huge growth potential in Korea for a number of reasons other than the 
privatization. They are expansion of IPPs, pressures from global environmental treaties - 
UNFCCC, and Kyoto Protocol, and uncertain future of nuclear, to name a few.

Until the recent financial crisis, the Republic of Korea had exhibited rapid energy 
consumption growth fuelling the fast developing economy since the early 1970s. Devoid of 
indigenous natural resources, the country has to rely on foreign imports for its energy sources. 
Thus energy security coupled with energy source diversification has been one of the most 
important issues in the national energy policy. The government has made successful efforts in 
pursuing the security of stable energy supply for the last two decades. However, the modern
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environmentalism has shifted the energy security issue to a new realm. The new view adds the 
“right to use” dimension to the conventional one, meaning the physical ownership of energy 
resources.

Energy consumption and GHG emissions

Energy has been an essential element for economic development. The fast economic 
development was made possible in part by the stable energy supply. Since 1985, energy 
consumption had increased more than 10% per annum right before the current financial crisis. 
As a result, energy imports amounts to 16 percent of total imports in 1996, and energy emerged 
as a burden on trade balance.

Through 80’s and 90 s the shares of coal, and hydropower have decreased, while the 
share of petroleum and liquefied natural gas (LNG) has increased. The nuclear power shared 
14.5% of TPES in 1987 and 1898 and since then it decreased to 11 % in 1996. In terms of final 
energy consumption by demand sector, the industry sector is the largest energy consumer and 
the residential and commercial sector ranked second. The energy consumption of the transport 
sector showed the fastest growth.

Korea has submitted the National Communication to the UNFCCC in 1998 as a part of its 
commitments. According to the Communication. The industry sub-sector emits the largest 
amount of GHG, followed by the residential and commercial sub-sectors in the energy sector. 
The share of the transport sub-sector ranked third, marking 17% as of 1990. However it has 
grown fastest among all sub-sectors recently due to the rapid increase in the ownership of 
passenger car ownership.

Table 10. GHG Inventory in Energy Sector of Korea (1990) (Unit: Gg)

Sector CO, CHd N,0 CO, equivalent
All Energy 238,990 264 11 248,063 (100%)
Energy Transformation 37,934 0.3 0.2 37,988 (15%)
Industry 87,282 1.3 2.4 88,060 (35%)
Transport 42,198 6.1 1.6 42,831 (17%)
Residential/Comercial 64,592 7.0 3.4 65,790 (27%)
Public 6,985 0.5 3.8 8,172 (3%)
Traditional Biomass burned 
for Energy

- 2.0 0.02 48(

Fugitive Emissions 346 5,175
Source : ALGAS Final Report of the Republic of Korea

Fuel switching and energy efficiency improvement look most promising measures in 
response to the Climate Change Convention. Inter-fuel substitution from carbon intensive fuels 
to the less intensive ones, e.g., coal to natural gas, is an option available. In this regard, the share 
of natural gas is likely to increase and that of nuclear too. However expanding consumption of 
both fuels are not easy to come by because both requires huge capital investment in 
infrastructure development. In addition expansion of nuclear power generation program has 
faced serious local opposition due to growing NYMBY phenomenon. Nevertheless the 
government has announced its plan to increase the consumption of natural gas and nuclear 
power. According to the plan by 2010 the share of natural gas is to go up as high as 7.3 % from 
6.1 % in 1995 and that of nuclear power as up to 13.2 % from 11.1 % in 1995 in terms of total 
primary energy. Regarding the efficiency improvement, the government has been preparing a 
master plan for the investment in R&D projects.
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CONCLUSION

Financial crisis is clearly a disaster in several dimensions in Korea, resulting in high 
unemployment, fall in GDP as well as in energy demand. Many factors had contributed to the 
outbreak of the crisis and the Korean government took bold measures to clean up the debris 
from it. Economic reform is under way in all walks of life and it aims to smooth the transition 
from state-controlled economy to market oriented one.

So far the reform has been successful and Korean economy has been stabilized to the 
extent that international financial institutions start lending commercial loans to Korean banks. 
Although caution needs to be exercised against the rosy forecast of the government on the future 
course of the economy, Korean economy has proved its potential for economic development.

The government is undertaking major restructuring in energy sector, as a part of 
economic reform. They are energy price deregulation, adjustment in investment, and 
privatization. Except the adjustment in investment, the other two is likely to enhance the 
application of market principles to the energy sector. Thus in the end of the restructuring energy 
markets will emerge as competitive ones with prices reflecting true costs, for example taking 
into account environment. Natural gas, as a clean fuel, would become more price competitive 
than before the restructuring.

Other internal factors such as income growth in the future, availability of the national grid 
system and expansion of IPPs would boost the consumption of natural gas in the future, let 
alone external factors like the inter-fuel substitution potential owing to climate change.

What lies ahead is not all that certain for the Korean energy sector. However the current 
trend of economic performance seems to indicate that Korea will resume its high rate of 
economic growth within a few years time and so will the energy consumption.
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Economic Reform and Energy Policy, Energy Supply 
and Demand in Thailand

1. Economic Crisis I

After the World War II, the most critical economic crisis Thailand has to face began in 
the middle of 1996, and the slump had run through 1997 and 1998. Various problems 
have had accumulated for a long time, such as problems on instability of financial 
institutions, a tremendous amount of foreign debts, instability of the local Baht currency, 
including liquidity problems in the business sector.

One factor of the mentioned problems relates to the structural problem which has 
been long time accumulated and no serious attention has been paid to solve such a 
problem. The past economic growth in Thailand had been “bubble" like; a considerable 
amount of foreign short-term capital of the private sector had flowed into the country and 
were invested only in high-risk activities, but which could bring about high returns in a 
short period, for example, investment in real estate deals and in profit-making in the stock 
market. Such investment is considered as inefficient utilization of financial resources.

Gross Domestic Product (GDP) had grown at a continuously lower rate, i.e. 8.7% in 
1995, 5.5% in 1996, - 0.4% in 1997 and - 7.7% in 1998.
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Consumer Price Index (CPI) In 1996 and 1997, the inflation rates stood at 5.9% 
and 5.6% respectively, and was expected to increase to 9.2% in 1998. Meanwhile, the 
devaluation of the Baht plunged rapidly, from a level of 25 Baht/1 US$ in June 1997 to 53- 
55 Baht/1 US$ in early 1998, then rebounded to a level of 40-42 Baht/1 US$ in mid-1998. 
The Baht currency has regained more stability as from the second half of 1998, remaining 
at a level of 37-38 Baht/1 US$. It is interesting to note that the inflation rates in Thailand 
have been relatively low compared to the substantial devaluation of the Baht. This is 
partly due to high stock levels and the decline in the domestic purchasing power; 
consequently, prices of goods could not be much increased. Besides, efforts have been 
put by the government to control prices of major essentials.
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Current Account The current account deficit had much improved, reducing from 
US$ 14,000 million in 1996 (or 7.9% of the GDP) to US$ 3,400 million (or 2.1% of the 
GDP) in 1997. As for 1998, it had been expected that the domestic current account would 
meet a surplus of US$ 10,000-12,000 million, accounting for a high percentage i.e. 10% 
of the GDP, because the import had greatly declined whereas the export had considerably 
increased due to the devaluation of the domestic currency.

Balance of Payments The balance of payments of Thailand had changed from a 
balance of payments surplus of US$ 2,200 million in 1996 to a balance of payments 
deficit of US$ 18,000 million in 1997 as a result of the private sector capital outflow, in 
particular after the change of the exchange rate regime to a managed float system since 2 
July 1997. As for the year 1998, from the second quarter onwards, there had been 
influxes of foreign currency. This resulted from the buying of rights issue of various 
commercial banks and of energy-related companies, including the foreign investors’ 
buying of 56 financial institutions’ assets managed by the Financial Sector Restructuring 
Authority; hence the balance of payments deficit in 1998 was estimated to range 
between US$ -6,000 and -8,000 million.
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International Reserves, Balance of Payments and Current Account
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International Reserves The international reserves of Thailand had rapidly decreased 
from US$ 38,700 million at the end of 1996 to only US$ 25,900 million in August 1997. 
The government has requested loans from the International Monetary Fund (IMF) as well 
as other countries, accounting for a total amount of US$ 17,200 million to be used as 
reserves of the country. The reserves regained its stability in the first half of 1998; in mid- 
1998 the reserves increased to a level of US$ 26,700 million and it was projected to be 
US$ 26,280 million at the end of 1998.

2. Economic Outlook

Thailand has requested loans from the IMF since August 1997. The restoration of the 
Thai economy commenced with the assistance from the IMF. At the first stage, emphasis 
was mainly placed on restructuring financial institutions so as to create confidence among 
foreign investors. In 1998 the economic crisis starting in Thailand penetrated into South 
Korea and Indonesia, as well as other countries both in and outside the region. The Thai 
economy seriously deteriorated in early 1998; the Thai government and IMF had jointly 
projected that the economics would shrink by 1-2%. However, after mid-1998 the 
government and IMF had reviewed the Thai economy, resulting in a revised projection of 
economic shrinkage of 4-5%. Another review of various economic figures was made in 
August 1998 and an updated projection of 7.7% shrinkage was derived.

The reform of the Thai economy experienced more difficulties when the economic 
crisis had penetrated through all over Asia and Latin America. Nevertheless, when 
compared with Indonesia and South Korea, the economic reform in Thailand has 
achieved much progress. It is expected that the Thai economy will improve in the second 
quarter of 1999 and that, in the long run, the domestic economic growth will increase at a 
low rate, compared with the past decade during which the growth rate was very high. The 
Thailand Development Research Institute (TDRI) has forecasted the Thai economy in the 
next 15 years under the following three scenarios:
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Low Economic Recovery (LER) It is forecasted that in 1999 the economic 
growth rate will remain at - 0.8% and will increase at a rate of 2.5% in the year 
2000. During 2001-2011, the growth rate will increase at a level of 3.6-3.8%.

Moderate Economic Recovery (MER) It is forecasted that in 1999 the economic 
growth rate will remain at - 0.2% and will increase at a rate of 3.6% in the year 
2000. After that the economic conditions will improve and the economic growth 
rate is expected to be at a level of 4.5-4.8% during 2001-2011.

Rapid Economic Recovery (RER) Under this scenario, the economic situation 
will commence to improve in 1999 with a growth rate of 2.1% and will increase to 
5.3% in the year 2000. After that the economic growth rate will be at a level of 5.8- 
6.3% during 2001-2011.
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3. GDP Assumptions

Since the economic crisis in 1997, Thailand has reviewed the forecast on energy 
demand and supply for three times; the latest review was carried out in November 1998. 
The rationale for such frequent reviews was that, during the mentioned period, volatility 
of the overall economic situation still prevailed. The growth rate of the domestic energy 
consumption had continually declined since mid-1997. The figures on energy 
consumption, which have served as an efficient economic indicator, also reflected a 
continual decrease in energy consumption. Until November 1998, the slowdown of the 
growth rate of energy consumption had not reached the bottom. It is estimated that the 
bottom will be reached during the second quarter of 1999.

The review of energy demand and supply has been made under three scenarios 
according to the assumptions of the economic recovery, i.e. LER, MER and RER, as 
previously mentioned. However, the following energy overview will elaborate only the 
MER case to illustrate the economic impact on the energy demand and supply, by 
comparing the assumptions of economic growth before and after the economic crisis.

GROSS DOMESTIC PRODUCT (GDP) 
GROWTH RATE (%)

1997-2001 2002-2006 2007-2011
Before Economic Crisis (BEG)
- Agriculture 2.7 2.6 2.5
- Manufacturing 8.0 7.9 7.1
- Construction 10.0 8.4 7.4
- Res & Commercial 7.5 7.1 7.0

Total 7.4 7.2 6.6
After Economic Crisis (AEC)
- Agriculture 2.3 2.5 2.6
- Manufacturing 0.3 6.1 5.9
- Construction 0.3 8.6 7.4
- Res & Commercial -0.6 3.3 3.36

Total 0.2 4.6 4.5
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4. REVIEW OF ENERGY SUPPLY AND DEMAND

4.1 Energy Reserves and Supply

4.1.1 Reserves

Natural gas : Natural gas is an important energy resource of Thailand. There is 
currently a total reserve volume of 28.5 trillion cubic feet (TCP), divided into 27.4 TCP off­
shore reserve (in the Gulf of Thailand) and 1.1 TCP onshore reserve (Namphong Field in 
Khon Kaen and Sirikit Field in Kamphaeng Phet).

Condensate : Condensate is a product obtained with the development of natural gas. 
The reserve volume as of the end of 1997 was 514 million barrels.

Crude oil : The total reserve volume is 400 million barrels, divided into 281 million 
barrels of onshore reserve and 119 million barrels of off-shore reserve.

Natural Gas, Condensate and Crude Oil Reserves in Thailand 
(As of December 1997)

Natural Gas (billion cubic feet)
Type Proven reserves Probable and 

possible reserve
Total

reserves
Offshore 11,676 15,690 27,366
Onshore 803 308 1,111
Total 12,479 15,998 28,477

Crude oil (m barrels)
Offshore 48 233 281
Onshore 59 60 119
Total 107 293 400

Condensate (m barrels)
Offshore 190 324 514

Lignite : Lignite is one of the major energy resources of the country. The total reserve
volume amounts to 2,312 million tonnes. The reserve volume at Mae Moh operated by 
EGAT is 1,286 million tonnes, or 55.6% of the total reserve . Krabi and Li basins have a 
measured reserve of 112 and 3 million tonnes respectively. In the southern Thailand 
locate Saba Yoi basin in Songkha province, with a measured reserve of 350 million 
tonnes, and Sin Pun basin, with a measured reserve of 91 million tonnes. In the north, 
there are the following basins: Wiang Haeng, Ngao and Mae Tha, with a measured 
reserve of 93, 48 and 25 million tonnes respectively.
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Measured reserves of lignite in Thailand (As of December 1997)
Location Quantity Share

(M tonnes) (%)
Mae Moh 1,286 55.6
Krabi 112 49
Li 3 0.1
Others 911 39.4

Total 2,312 100.0

4.1.2 Supply

Natural gas : Most of natural gas fields are off-shore; a few are onshore. Besides, since 
1998 natural gas has been imported from the Union of Myanmar (from Yanada and 
Yetagun fields). It is expected that the natural gas production will increase from a level of 
1,560 MMCFD in 1997 to 2,200-2,500 MMCFD in the period of 2000-2011. Moreover, 
there are several fields which are under negotiation, comprising the Thailand-Malaysia 
Joint Development Area (JDA), Bong Kot (addition), and additional resources from 
Myanmar, which is projected to be 780-1,450 MMCFD during 2002-2011.
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Condensate : The volume of condensate depends on the production of natural gas in 
the Gulf of Thailand. It is expected that the production volume will increase from a level of
44,800 barrels/day in 1997 to 65,150 barrels/day in 2006, and will continually decline to a 
level of 45,750 barrels/day in 2011.
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Crude oil : Currently, Sirikit field is the biggest crude oil resource of the country. The 
production is expected to be rather constant at a level of 18,000-25,000 barrels/day 
during the period of 1998-2011. Besides, there are other crude oil resources, such as 
Tantawan field, the production of which is estimated at a level of 5,000-7,000 barrels/day 
during 1998-2007; Benjamas field where the production is expected to commence in mid- 
1999, with a production capacity of 15,000-22,000 barrels/day; and Maliwan field where 
the production is expected to commence around 2001, with a production capacity of 
19,000-20,000 barrels/day.
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Lignite : The production of lignite at Mae Moh basin of EGAT to be used as fuel in power 
generation will be at a rather constant level of 11.1-14.6 million tonnes during 1998-2011. 
The production from other basins, in case new reserves are not developed, the production 
will decrease from a level of 5.75 million tonnes in 1997 to 3.37 million tonnes in 2006, 
and to 0.61 million tonnes in 2011. However, if the development of new lignite basins is
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accelerated (preliminary surveys of some are being carried out), the potential production 
capacity is projected to be at a level of 4-6 million tonnes in the next decade.
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4.1.3 Petroleum Products

In 1998 petroleum products by six refineries amounted to 700 thousand barrels/day 
(KBD), or 7.5% less than the previous year. In addition, the total volume of LPG 
production by the five gas separation plants was 35.1 KBD. LPG production by 
petrochemical plants, i.e. Bangkok Synthetic (BST), Thai Aromatics (TAG), and others, 
accounted for a volume of 2.5 KBD.

Forecast of Petroleum Production by Refinery 
(Unit: KBD)

Refineries 1997 1998 2001 2006 2011
TORC 212 176 220 226 227
ESSO 143 124 163 163 163
BCR 108 96 114 110 114
RRC 120 119 150 142 152
SPRC 127 147 142 128 142
TPI 43 36 42 42 42
SUK - - - 119 119
OTHERS 3 2 23 23 23

TOTAL 756 700 854 953 982
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Forecast of LPG Production by Gas Separation Plant and Petrochemical Plant
(Unit: KBD)

1997 1998 2001 2006 2011
GSP1 12.2 10.6 14.1 12.9 14.1
GSP2 10.3 10.3 10.2 10.2 9.3
GSP3 5.8 6.5 13.0 14.2 14.2
GSP4 5.5 4.4 5.0 4.5 5.0
GSP5 - - - 18.6 20.3
THAISHELL 3.5 3.3 3.2 3.2 3.2
TAG 2.0 1.4 4.8 4.8 4.8
BST 1.7 1.0 2.9 2.9 2.9

TOTAL 41.0 37.6 53.1 71.3 73.8

4.2 Primary Energy Demand

The primary commercial energy demand in 1998 was equal to 58,770 ktoe, 7.4% less 
than the previous year, comprising: natural gas, 25.7%; crude and petroleum products, 
59.7%; lignite and imported coal, 12.5%; and hydro, 2.1%. If demand for renewable 
energy had been included, the total energy demand would have amounted to 78,400 
ktoe, 81.5% of the renewable energy demand was for fuelwood; the remaining included 
charcoal, paddy husk and bagasse.

In 1999 the primary commercial energy demand will slightly increase, i.e. by 2.0%, and 
then will increase by 4.9% and 4.8% in certain years during 2001-2006 and 2007-2011 
respectively.

Oil will remain the major energy of the country but the ratio of the total demand will 
continuously decrease, from 59.6% in 1998 to 54.0% in 2011. In the meantime, natural 
gas and coal will gradually replace oil, particularly for use as fuel in power generation and 
in the industrial sector. Utilization of natural gas in power generation will be more 
intensified as from the year 2000 onwards. Imported coal will play an important role as 
fuel in power generation of Independent Power Producers (IPPs) from 2002 onwards.

Since the domestic production is limited whereas the demand is continually increasing, 
imported energy (mainly crude oil and natural gas) will highly increase at a rate of 9.4% 
and 6.6% during the period of 2001-2006 and 2007-2011. The proportion of dependence 
on imported energy will increase from 54.5% in 1998 to 75.3% in 2011.

10
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Demand, Production and Net Import of Primary Commercial Energy
(Unit: Ktoe)

GROWTH RATE (%)
1997 1998 2001 2006 2011 1997-01 2002-06 2007-11

Production 26,115 26,944 26,903 29,184 26,555 3.6 1.6 -1.9
Crude 1,370 1,531 1,579 1,237 963 3.6 -4.8 -4.9
Condensate 2,035 2,151 2,709 2,959 2,078 10.8 1.8 -6.8
Natural Gas 14,017 15,425 15,784 16,501 15,362 6.7 0.9 -1.4
Lignite 7,123 6,733 5,961 7,280 6,836 -2.0 4.1 -1.3
Hydro 1,569 1,103 870 1,207 1,316 -11.5 6.8 1.8

Import (Export) 38,318 32,007 36,057 57,939 79,917 -0.1 9.4 6.6
Crude 38,762 35,569 42,777 48,527 51,044 - 2.6 1.0
Pet. Products -1,493 -3,120 -11,914 -8,997 1,696 -6.2 -5.1 -
Condensate -1,071 -1,132 -1,279 -1,397 -981 3.1 1.8 -6.8
Natural Gas 0 0 4,879 14,161 16,223 - 23.8 2.8
Coal 2,054 624 2,147 5,400 10,425 -2.5 20.3 14.1
Electricity 66 136 244 244 1,509 28.1 0.0 44.0

Consumption 63,629 58,770 65,372 82,675 104,740 1.6 4.9 4.8
Crude &PP 38,953 35,000 35,828 44,222 55,556 -1.5 4.3 5.0
Natural Gas 14,024 15,174 20,322 24,321 28,097 12.3 3.7 2.9
Lignite & Coal 9,017 7,357 8,108 12,681 17,261 -1.5 9.4 6.4
Hydro & 
Electricity

1,635 1,239 1,114 1,450 2,825 -7.8 5.4 14.3

Import/
Consumption

j%i______________

60.2 54.5 56.7 70.1 75.3

4.3 Oil Demand and Import (Export)

4.3.1 Oil Demand

The economic regression during 1998-1999, together with the replacement of fuel oil by 
natural gas in power generation during 1999-2000 and onwards, has caused a decrease 
in oil demand during 1998-2000. The trend of oil demand during 2001-2003 will remain at 
a low level, namely 2.0-4.2% as natural gas will still be used instead of fuel oil. However, 
from 2006 onwards more fuel oil will be used in power generation, i.e. at Ratchaburi 
Thermal Power Plant, resulting in an increase of the total oil demand at a rate of 5.0-6.6% 
per annum during 2004-2011. Nevertheless, if utilization of fuel oil in power generation is 
excluded, oil demand during 2001-2011 will increase at a level of 4.7-5.4% per annum.
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Forecast of Oil Demand by Product Type 
(Unit: KBD)

1997 1998 2001 2006 2011 Growth rate (%)
1997-01 2002-06 2007-11

Gasoline 126.8 122.9 141.3 189.4 256.4 3.5 6.0 6.3
Naphtha 20.5 21.4 25.8 25.3 25.3 17.4 -0.4 0.0
Kerosene 1.5 1.1 1.1 1.2 1.4 -8.4 1.8 2.5
Diesel 302.5 256.3 273.6 347.0 443.9 -2.3 4.9 5.1
JP 61.1 57.8 65.3 83.3 102.3 2.2 5.0 4.2
Fuel Oil 156.9 140.5 82.0 95.9 145.5 -13.2 3.2 8.7
LPG 57.0 53.6 65.6 78.9 97.1 3.9 3.8 4.2
Total 726.3 653.7 654.6 821.1 1,072.0 -1.9 4.6 5.5

4.3.2 Oil Import (Export)

In 1998, the oil production by the existing six refineries and the LPG production by four 
gas separation plants altogether amounted to 737 KBD while the demand was only 654 
KBD; hence a (net) export of 83 KBD.

Oil production tends to increase to 907, 1,024 and 1,056 KBD in 2001, 2006 and 2011 
respectively. Such production capacity will exceed domestic oil demand up to 2010, 
resulting in export of gasoline, fuel oil, and LPG in the corresponding periods. As for 
diesel, it is likely that export will be available for a period of time, i.e. 1999-2007, and after 
that import will be required.

OIL DEMAND & SUPPLY OUTLOOK
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4.4 Electricity Demand and Fuel Used in Power Generation

4.4.1 Electricity Demand

During 1992-1997, electricity demand highly increased at a rate of 10.6%. The demand 
has been slowed down since 1997 according to the economic recession. In 1998, the 
demand amounted to 92,134 GWh, a 0.6% decrease from the previous year, and it is 
expected to continually decrease by 2.0% in 1999. After that, the demand is expected to 
increase to 103,685 GWh in 2001 and to 141,300 and 194,930 GWh in 2006 and 2011 
respectively, accounting for an increasing rate of 6.4% and 6.6% during 2001-2006 and 
2007-2011 respectively.

Electricity demand in provincial areas will increase at a higher rate than that in the 
metropolitan areas due to the number of consumers. Particularly, numbers of medium 
and large consumers will increase in accordance with the economic expansion in the 
provincial areas. On the contrary, as the areas in the metropolis are limited, customer 
number cannot be much increased.

Forecast of Peak Demand and Power Generation

Year Peak Demand 
(MW)

Power Generation 
(GWh)

1997 14,506 92,925
1998 14,180 92,134
2001 16,214 103,685
2006 22,168 141,300
2011 30,587 194,930

Growth Rate (% pa.)
1997-01 4.0 3.8
2002-06 6.5 6.4
2007-11 6.6 6.6

4.4.2 Fuel Used in Power Generation

There will be more diversification of fuel used in power generation during 1998-2011 and 
dependence on imported energy will remain high, especially natural gas and coal, 
including power purchase from neighbouring countries.

Natural gas will be the major fuel in power generation. The proportion of power 
generation using natural gas will reach 73.8%, in 2001 and this ratio will decline to a level 
of 57-67% during 2006-2011.

The use of lignite in power generation will be restricted only at Mae Moh Power Plant and 
there will be no extension of the new plant. The proportion of power generation using

13
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lignite will constantly decrease from 18.1% in 1998 to 11.8% and 8.4% in 2006 and 2011 
respectively.

There will be coal import for use in IPP power plants, starting in 2002. The proportion of 
power generation using imported coal will continually increase and will cover a proportion 
of 12-19% during 2007-2011.

Meanwhile, the proportion of fuel oil and diesel utilization in power generation will 
constantly decrease, from a level of 21.0 % in 1998 to 3.0-5.1% during 2001-2011.

The proportion of hydro-power is at a level of 3-4% during 1998-2011. Simultaneously, 
the proportion of power purchase from Lao PDR will increase from a rate of 1.5% in 1998 
to 2.0% and 9.0% in 2006 and 2011 respectively.

Proportion of Power Generation by Type of Fuel 
(Unit: %)

1997 1998 2001 2006 2011
Hydro 7.6 6.4 3.8 3.8 3.0
Natural Gas 45.8 50.9 73.8 66.7 55.7
Fuel Oil 20.6 19.7 3.9 3.0 5.1
Diesel 3.7 1.3 0.0 0.0 0.0
Lignite 20.3 18.1 13.0 11.8 8.4
Coal 1.0 2.1 2.7 12.7 18.8
Purchase 0.9 1.5 2.8 2.0 9.0

Total 100.0 100.0 100.0 100.0 100.0

4.5 Natural Gas

The total demand for natural gas in 1998 amounted to 1,692 MMCFD, divided by use in 
the following activities: in power generation, 1,351 MMCFD (accounting for 79.8% of the 
total consumption); as fuel in the industrial sector, 101 MMCFD (6.0%); and the remaining 
as input to gas separation plants to produce LPG to be used in cooking, industries and

vehicles, and propane and butane to be used as raw materials in petrochemical industry,
totaling 240 MMCFD ( 14.2%).

The natural gas used in power generation will increase from a level of 1,351 MMCFD in 
1998 to 2,160 and 2,379 MMCFD in 2006 and 2011 respectively. The demand by the 
industrial sector will increase from 101 MMCFD in 1998 to 262 and 353 MMCFD in the 
corresponding periods.
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Forecast of Natural Gas Demand 
(Unit: MMCFD)

1997 1998 2001 2006 2011
Gas Separation 
Plant

216 240 274 290 401

Industry & Co­
generation

91 101 164 262 353

Power
Generation

1,257 1,351 1,828 2, 160 2, 379

Total 1,564 1,692 2,266 2,712 3,133

4.6 Coal

In 1998, the coal demand amounted to 22.8 million tonnes, classified into demand for the 
following: power generation, 16.8 million tonnes (16.0 million tonnes by EGAT and 0.8 
million tonnes by SPP); the cement industry, 6.0 million tonnes; the tobacco curing 
process, 0.08 million tonnes; and the industrial boilers, 1.2 million tonnes.

EGAT’s coal demand for power generation at Mae Moh is likely to remain at a constant 
level of 12-14 million tonnes during 1999-2011. The coal demand by IPP for power 
generation will commence in 2002, with a projected increase from a level of 0.3 million 
tonnes in 2002 to 5.4 and 8.1 million tonnes in 2006 and 2011 respectively; whereas the 
demand by SPP will be at a level of 2.6 million tonnes during 2001-2011.

Coal demand by the industrial sector, mainly (more than 75%) by the cement industry, will 
increase at a lower rate than that in the past. That is, during 1990-1997, the coal demand 
highly increased at a rate of 13.2%. It is projected that coal demand by the industrial 
sector will increase from 6.0 million tonnes in 1998 to 8.1 and 9.2 million tonnes in 2006 
and 2011 respectively.

Forecast of Coal Demand 
(Unit; M.Tonnes)

1997 1998 2001 2006 2011 Growth Rate (%)

1997-01 | 2002-06 | 2007-11

15
-85-



Power
Generation

18.69 16.77 15.39 23.03 28.92 -1.8 8.4 4.7

- EGAT 18.01 15.99 12.82 15.10 18.28 -4.8 3.3 3.9
- IPP - - - 5.35 8.07 - - 8.6
- SPP 0.68 0.78 2.57 2.57 2.57 42.3 - -

Industry
Sector

7.01 6.03 6.71 8.15 9.22 -2.4 4.0 2.5

- Cement 5.34 4.74 5.35 6.59 7.42 -1.5 4.3 2.4
- Tobacco 
curing

0.08 0.08 0.08 0.08 0.08 0.0 0.0 0.0

- Other
Industry

1.59 1.21 1.28 1.48 1.72 -5.9 3.0 3.1

Total 25.70 22.80 22.10 31.18 38.14 -2.0 7.1 4.1

i 5. FINAL ENERGY DENAN0 BY SECTOR

Before the economic crisis, it had been forecasted that the final energy demand would 
increase at a rate of 8.0% during 1997-2001 and that the increasing rate would be 
lowered to a level of 7.8% and 7.0% during 2002-2006 and 2007-2011 respectively. 
However, after the economic crisis, the final energy demand has substantially decreased 
and hence a revised forecast of the demand during 1997-2001 at an increasing rate of 
only 0.7%. The demand will start increasing again after 2000, with an increasing rate of 
4.7% during 2001-2006 and 4.6% during 2007-2011.

In 1998, the final energy demand amounted to 47,748 ktoe, divided into the demand by 
the following economic sectors: agriculture, 1,455 ktoe (3.1%); industry, 15,380 ktoe 
(32.2%); transportation, 19,113 ktoe (40.0%); and residence and commerce, 11,800 ktoe 
(24.7%).

The demand by the transport and industrial sectors is likely to increase at a higher rate 
than that by other sectors, resulting in an increased proportion of energy utilization by the 
transport sector from 40.0% in 1998 to 41.9% and 43.6% in 2006 and 2011 respectively, 
and by the industrial sector from 32.2% in 1998 to 34.0% and 34.3% in the corresponding 
periods.

Oil has been the most important energy of the country. In 1998, it accounted for 54.2% of 
the total energy utilization. Next to it are renewable energy, with a consumption 
proportion of 23.8%; electricity, 12.5%; coal, 5.6%; and natural gas, 3.9%.

The trend of final energy demand indicates that oil will remain the prime energy, with a 
share remaining at a level of 54-57%. Utilization of renewable energy will gradually 
decrease whereas that of natural gas and electricity will continually increase.

Forecast of Final Energy Demand by Sector 
(Unit: Ktoe)

1997 I 1998 I 2001 | 2006 | 2011 |Growth Rate (%)
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1997-01 2001-06 2007-11
Agriculture 1,488.8 1,455.2 1,513.4 1,642.9 1,749.5 -3.2 1.7 1.3
Industry 17,937.2 15,380.4 17,150.7 22,285.3 28,266.8 -1.2 5.4 4.9
T ransport 21,394.9 19,112.5 21,151.7 27,497.8 35,857.2 1.0 5.4 5.5
Res.&
Comm.

12,357.8 11,800.0 12,324.2 14,180.9 16,450.3 -0.9 2.9 3.0

Total 53,196.7 47,748.1 52,140.0 65,606.9 82,323.8 -0.4 4.7 4.6

5.1 Agricultural Sector

The agricultural sector utilizes considerably small amount of energy when compared with 
other sectors. In 1998, the amount of energy consumption was 1,455.2 ktoe, accounting 
for 3.1% of the total final energy consumption. Diesel is the most important fuel used in 
the agricultural sector; next is gasoline. In 1998, diesel consumption accounted for 95% 
of the total energy consumption by this sector, almost all of which was used in fisheries.

It is estimated that the total energy demand by the agricultural sector will increase at an 
average rate of 1.7% and 1.3% during 2001-2006 and 2007-2011 respectively. The total 
final energy demand will be at a level of 1,749.5 ktoe in 2011.

Forecast of Final Energy Demand in the Agricultural Sector 
(Unit: ktoe)

1997 1998 2001 2006 2011 Growth Rate (%)
1997-01 2001-06 2007-11

Petroleum
Products

1,479.6 1,445.9 1,503.3 1,631.6 1,736.9 -3.3 1.7 1.3

- Gasoline 49.7 46.7 47.7 49.9 52.3 -1.2 0.9 0.9
- Diesel 1,419.7 1,375.8 1,429.1 1,548.5 1,643.5 -3.3 1.6 1.2
- Others 10.2 23.3 26.5 33.2 41.1 6.2 4.6 4.4
Electricity 9.2 9.4 10.1 11.3 12.6 2.3 2.3 2.3

Total 1,488.8 1,455.2 1,513.4 1,642.9 1,749.5 -3.2 1.7 1.3

5.2 Industrial Sector

The industrial sector of Thailand consists of manufacturing, mining and construction sub­
sectors. The energy consumption by this sector is ranked the second to the transport 
sector. The total consumption in 1998 amounted to 15,380 ktoe, broken down into the 
consumption of the following: renewable energy, totalling 4,220 ktoe (27.4%), most of 
which are fuelwood and charcoal used by the food and beverage industry; oil (mainly fuel 
oil), 3,877 ktoe (25.2%); electricity, 2,769 ktoe (18.0%); Coal, 2,670 ktoe (17.4) and 
natural gas, 1,845 ktoe (12.0%).
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The final energy demand by the industrial sector tends to be not as high as that in the 
past, when the increasing rate was as high as 9.8%. The demand will slightly increase 
during 1999-2001, and after that it is projected that the demand will increase at a rate of 
4.9-6.5% per annum, i.e. from 15,380 ktoe in 1998 to 28.267 ktoe in 2011.

Renewable Energy (e.g. fuelwood, charcoal, paddy husk and bagasse) is the main fuel 
used in the industrial sector. Its role tends to gradually decrease while commercial 
energy, such as natural gas, coal, electricity, and fuel oil, will take greater roles as follows:

(1) Natural Gas : The demand for natural gas has been increasing since 1998 after 
the completion of the Bangkok Ring Gas Pipeline Project at the end of 1997. The 
demand will sharply increase from a level of 1,845 ktoe in 1998 to 3,627 ktoe in 2003. 
After that the demand will increase at a lower rate, i.e. at a level of 4,713 ktoe in 2011. 
This is due to the hindrance in natural gas utilization pertaining to the limitation of the 
pipeline system; therefore, the industries using natural gas are limited within Bangkok and 
its vicinities. Besides, in some pipelining areas, there is restriction on construction of new 
factories.

(2) Coal : During the past five years, the coal consumption by the industrial sector 
increased at an average rate of 23.9%, most of which (more than 65%) was used in 
cement industries. The consumption sharply decreased during 1997-1998 according to 
the shrinkage of the cement industry. However, from 2001 onwards it is expected that 
coal consumption will gradually increase, at a lower growth rate than that in the past, 
though. The increase is expected at a rate of 3.5-4.6% during 2002-2011. Since there 
are inadequate domestic lignite reserves for use in the industrial sector, imported coal is 
then required. It is estimated that the coal import for use in industrial factories will reach 
455.7 ktoe in 2006 and will increase to 1,604.2 ktoe in 2011.

(3) Fuel Oil : The fuel oil consumption will substantially decrease during 1997-1999 
and will slightly increase during 2006-2007. This is partly due to the slowdown of the 
industrial sector and partly due to the replacement by natural gas. After that, fuel oil 
consumption is expected to increase at a rate of 7-8% per annum.

(4) Electricity : Electricity demand in industrial sector is projected to slightly increase 
during 1998-2000. Then demand will increase at an average rate of 6.0%, i.e. from 
3,032 ktoe in 2001 to 5,464 ktoe in 2011.

Forecast of Energy Demand in the Industrial Sector 
(Unit: ktoe)

1997 1998 2001 2006 2011 Growth Rate (%)
1997-01 2001-06 2007-11

Petroleum
Products

4,634.6 3,877.3 4,006.7 5,005.6 6,717.0 -4.2 4.6 6.1

- Diesel 816.4 786.2 861.3 1,136.5 1,490.2 -0.9 5.7 5.6
- Fuel oil 3,416.0 2,717.0 2,737.9 3,325.4 4,507.4 -5.2 4.0 6.3
- Others 405.2 374.3 407.5 543.7 718.9 0.3 5.9 5.7

Natural Gas 1,482.7 1,844.6 2,577.1 3,927.4 4,712.9 13.3 8.8 3.7
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Coal &
Lignite

4,135.8 2,670.1 3,088.9 3,690.3 4,503.2 -7.2 3.6 4.1

Electricity 3,030.1 2,768.6 3,031.8 4,093.8 5,463.7 0.3 6.2 5.9
Renewable
Energy

4,654.0 4,219.8 4,446.2 5,568.2 6,870.0 0.1 4.6 4.3

Total 17,937.2 15,380.4 17,150.7 22,285.
3

28,266.
8

-1.2 5.4 4.9

5.3 Transport Sector

The transport sector represents the largest energy-consuming sector in Thailand. The 
overall transport system is disaggregated into different transport modes such as air, rail, 
water and road transport. The road transport, comprising personal vehicles, pick-ups, 
motorcycles, taxis, buses, and trucks, consumes the largest amount of oil; next to it are 
water, rail and air transport respectively.

The economic crisis has caused the number of vehicles and kilometers travelled to grow 
at a considerably low rate in 1998 and the low growth rate has continued into 1999. It is 
projected that after 1999 the number of vehicles and kilometers travelled will increase, 
especially the road transport by personal vehicles and pick-ups which will account for a 
higher growth rate than other modes. The kilometers travelled are projected to increase 
at a rate of 7.2% and 7.4% during 2002-2006 and 2007-2011 respectively. The road 
transport by taxis is expected to increase at a rate of 4.0% and 4.6%; by buses at a rate 
of 5.4% and 5.5%; and by trucks at a rate of 4.7% and 4.8%. With regard to the rail and 
water transport, the growth rate is expected to be low while the air transport is expected to 
increase at a rate of 5.0% and 4.1% during the corresponding periods.

Forecast of Vehicle-Kilometers the Travelled by Mode 
(Unit: M. Vehicle-kms)

1997 1998 2001 2006 2011 Growth Rate (%)
Modes 1997-01 2002-06 2007-11

Road Transport 
- Car 19,974 19,369 21,520 30,641 44,165 1.9 7.3 7.6
- Pickup 33,496 30,476 34,188 48,170 68,524 0.5 7.1 7.3
- Motorcycles 49,985 49,364 54,606 69,632 87,235 2.2 5.0 4.6
- Taxi 10,898 9,993 10,408 12,689 15,863 -1.1 4.0 4.6
- Bus 6,594 5,412 5,866 7,628 9,962 -2.9 5.4 5.5
- Truck 29,670 24,792 26,170 32,966 41,710 -3.1 4.7 4.8
Rail Transport 
(1,000 Ton-Km.) 4,987 4,900 5,137 5,517 5,797 0.7 1.4 1.0
Water Transport 
(1,000 Tons) 2,641 2,534 2,664 3,125 3,703 0.2 3.2 3.4
Air Transport 
(1,000 Tons) 4,173 4,131 4,726 6,033 7,370 3.2 5.0 4.1

In 1998 the oil consumption by the transport sector amounted to 19,113 ktoe, broken 
down into the following main types of fuel: diesel, 10,453 ktoe (54.7%); gasoline, 5,198 
ktoe (27.2%); and jet fuel, 2,744 ktoe (14.4%).
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The oil consumption by the transport sector was slowed down in 1998 and the trend 
seems to continue into 1999. The average growth rate of oil consumption during 2001- 
2006 and 2007-2011 is estimated at 5.4% and 5.5% respectively.

Premium gasoline consumption will increase at a rate of 7.2% during 2001-2006 and will 
increase at a bit lower rate during 2007-2011, i.e. at 6.9%. Regular gasoline consumption 
will increase at a rate of 3.0% and 4.1% during the corresponding periods.

Diesel consumption will increase at a lower rate when compared with premium gasoline, 
depending on the increasing number of pick-ups, buses and trucks which mainly use 
diesel. The increasing rate is expected to be at 5.2% and 5.4% respectively.

LPG consumption in the transport sector, only by old-modeled taxis and tuk-tuks in the 
Bangkok metropolitan areas, will continuously decrease.

Bunker oil consumption in the transport sector, mainly by boats/ships, is expected to 
increase at a rate of 4.2% and 4.7% respectively.

Jet fuel consumption which increased at a low rate in 1998 is expected to increase at a 
higher rate in 1999 and onwards, i.e. at a rate of 5.0% and 4.2% during 2001-2006 and 
2007-2011 respectively.

Forecast of Energy Demand in the Transport Sector 
(Unit: ktoe)

1997 1998 2001 2006 2011 Growth Rate i %)
1997-01 2001-06 2007-

11
Petroleum
Products

21,391.7 19,109.2 21,140.4 27,478.
6

35,837.9 4.3 5.5 5.6

- Gasoline 5,400.4 5,197.7 5,985.3 8,039.8 10,904.3 3.8 6.1 6.3
- Premium 3,981.8 3,641.2 4,321.4 6,110.7 8,545.6 4.2 7.2 6.9
- Regular 1,418.6 1,556.5 1,663.9 1,929.1 2,358.7 2.6 3.0 4.1
- Diesel 12,253.9 10,452.7 11,341.0 14,647.

0
3,951.9

19,039.2 -0.5 5.2 5.4

- Jet Fuel 2,895.8 2,744.0 3,096.4 4,853.3 2.2 5.0 4.2
- Bunker oil 708.4 605.6 634.3 780.8 983.5 -0.2 4.2 4.7
- LPG 133.2 109.2 83.4 59.1 57.6 -11.8 -6.7 -0.5
Natural Gas 3.3 3.3 11.3 19.2 19.2 1.0 5.4 5.5

Total 21,394.9 19,112.5 21,151.7 27,497.
8

35,857.2 1.0 5.4 5.5

5.4 Residential and Commercial Sector

Final energy consumption in 1998 by the residential and commercial sector amounted to
11,800 ktoe, accounting for 24.7% of the total final energy consumption. Major 
commercial energy used comprised: electricity (26.9%) and LPG (11.0%), and the 
remaining marginal portion included fuel oil and kerosene. Renewable energy was the
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prime energy used in households, accounting for 7,166 ktoe or 60.7% of the total energy 
used in this sector. Renewable energy widely used in households were fuelwood and 
charcoal.

The economic crisis impact on the energy consumption by this sector in 1998 and 1999 
has not been as severe as that on other sectors. In 1998, the energy consumption 
decreased by 4.7%, but in 1999 it is expected to increase by 0.3%. After that, the 
consumption is expected to increase at a rate of 2.9-3.0% during 2006-2011.

Forecast of Energy Demand in the Residential and Commercial Sector
(Unit: ktoe)

1997 1998 2001 2006 2011 Growth Rate (%)
1997-01 2001-06 2007-11

Petroleum
Products

1,509.6 1,456.2 1,583.9 2,034.8 2,601.2 1.3 5.1 5.0

- LPG 1,455.0 1,294.6 1,415.5 1,840.1 2,372.0 0.7 5.4 5.2
- Fuel oil 21.2 133.9 141.6 168.0 201.7 12.5 3.5 3.7
- Others 33.4 27.7 26.8 26.7 27.5 -6.7 -0.3 0.8
Electricity 3,477.0 3,178.0 3,488.0 4,578.0 5,943.0 0.2 5.6 5.4
Renewable
Energy

7,389.0 7,166.0 7,252.1 7,568.0 7,905.9 -1.8 0.9 0.9

Total 12,375.6 11,800.0 12,324.
2

14,180.
9

16,450.
3

-0.9 2.9 3.0

6. Review of Energy Policy

The economic downturn in Thailand has enormously reduced the short-term demand for 
energy; whereas the long-term energy demand has also been much slowed down, when 
compared with the projection made prior to the crisis. The government has reviewed the 
energy policy of the country in various aspects, such as delaying energy procurement to 
correspond with the changing economic situation, setting measures to alleviate the impact 
of fluctuating exchange rates on the private sector investment in Independent Power 
Producers (IPPs) and Small Power Producers (SPPs) projects, speeding up state 
enterprise restructuring, selling of shares and equity injection of state enterprises, in order 
to be in line with the current economic condition and to reduce dispensable fuel costs. In 
addition, several measures have been set to help affected private sector and state
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enterprises so as to enhance their liquidity. At the same time, efficient use of energy has 
been promoted, and environmental problems resulting from energy utilization has also 
been taken into consideration.

6.1 Revision of Energy Procurement Plan to Correspond with the Decreasing 
Demand

Due to the lower growth rate of energy demand both in the short term and in the long 
term, after the economic crisis, energy procurement capacity, whether electricity or natural 
gas, has exceeded the demand. Consequently, the Thai government has reviewed the 
natural gas procurement plan, from both indigenous resources and import from the Union 
of Myanmar, including the LNG import. Revision has also been made on the Natural Gas 
Pipeline Master Plan, approved since 1997. In addition, the long-term Power 
Development Plan (PDP) has been revised to be in line with the decreasing demand; 
follow-ups and review of the power purchase plan from Lao PDR has also been carried 
out to comply with the changing demand.

(1) Revision of the Natural Gas Pipeline Master Plan No. 1: In October 1997 the 
cabinet passed a resolution to review the Natural Gas Pipeline Master Plan No. 1, which 
was initially approved in November 1996. This is to have the Plan correspond with the 
decreased natural gas demand and with the Power Development Plan (PDP : 1997-2011) 
of the Electricity Generating Authority of Thailand (EGAT). During the period of 1998- 
2006, investment will be made in 12 projects, with a total capital investment of 78,078 
million baht (or 1,952 million US$), accounting for an investment reduction by 
approximately 34,316 million baht (or 858 million US$), compared with the amount initially 
projected in the Plan No. 1.

(2) Review of Natural Gas Import: In order that natural gas procurement from
abroad would correspond with the long-term demand, the government has entered into 
negotiations to delay the gas purchase from Natuna field in Indonesia and the LNG 
purchase from Oman. Initially, Heads of Agreement had been signed with Oman LNG 
L.L.C. (OLNG) to import 1-2 million tonnes of LNG per annum, for 25 years from 2004 
onwards. Besides, the Thai government has initiated negotiation with the government of 
Myanmar to reduce the contracted purchase volume of natural gas due to the delayed 
completion of Ratchaburi Power Plant construction.

(3) Revision of EGAT’s Power Development Plan (PDP): The economic crisis 
since mid-1997 has caused a continual decrease of power demand. EGAT reviewed the 
PDP twice in 1997 to be in line with the drastic change of the situation, and another 
revision was made in November 1998. However, as the domestic economic volatility still 
exists, the November revision has brought about a revised PDP under three scenarios, 
according to the three possibilities of economic recovery situations, i.e. Low Economic 
Recovery (LER), Moderate Economic Recovery (MER), and Rapid Economic Recovery 
(RER). The following guidelines have been taken into consideration in revising the PDP:
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• EGAT’s projects which have been approved should be delayed for 
approximately 3-4 years;

• Of the seven selected IFF projects, with a total generation capacity of
5,800 MW, five projects should be delayed for 6-48 months;

• It appears that certain SPP projects will not be able to proceed since 
the demand of their direct customers has declined. Therefore, it is 
estimated
that the actual capacity to be synchronized to the EGAT’s system 
from SPPs will be approximately 1,979 MW (compared with the 
former estimation of 3,200 MW);

• For power purchase projects from Lao FDR which are under 
negotiation, the commercial operation date (COD) for 1,600 MW 
of capacity has to be put off until December 2006, and for 1,700 
MW until March 2008.

(4) Follow-Ups and Review of the Power Purchase Plan from Lao PDR:
Following the substantial slowdown of power demand and the existing volatile economic 
conditions which have impact on the power demand of the country and hence on the 
power development projects in Lao PDR, the governments of Thailand and Lao PDR had 
a consultation meeting in mid-1998. It has been agreed that there should be close follow­
ups on the power purchase programme by arranging a bilateral meeting in every three 
months. Additionally, it has been agreed to adjust the purchase pricing formula so that it 
would appropriately reflect the fluctuation of exchange rates.

6.2 Measures to Alleviate Economic Crisis Impact on Energy-Related 
Activities

(1) Reduction of Oil Inventory Level: In order to alleviate the burden of domestic oil 
refineries facing liquidity problems, the government has made a temporary downward 
adjustment of the oil inventories, from a level of 5% to 3%. The measure has resulted in a 
payment reduction for import of crude oil and refined oil products, accounting for a total 
value of 9,437 million baht, or 236 million US$. Also, it has improved liquidity of the 
national financial system, accounting for about 11,064 million baht, or 277 million US$. 
Moreover, there has been relaxation on oil inventories to provide flexibility and to reduce 
costs, by allowing inventories of crude oil or component in place of refined products. 

Authorization has also been granted on that there would be no requirement for an 
inventory of crude oil for the excess capacity which will be exported or sold to the 
petrochemical industry.

(2) Improvement of Gasoline Quality: In order to promote efficient use of oil as well 
as to reduce cost for unnecessary additives, which will reduce not only oil import volume 
but also its retail prices, the cabinet passed a resolution on 9 December 1997 to 
discontinue the use of anti-valve seat recession additive and detergent in gassoline, to 
reduce the octane number of premium gasoline from 97 to 95, and to increase use of 
premium gasoline with the octane number 91, which will help reduce the domestic oil 
production cost by 1,969 million baht/annum, or 49 million US$/annum.

(3) Solution to Problems on Power Tariffs: To alleviate the severity of liquidity
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problem impact resulting from the economic crisis on the business and industrial sectors, 
the government has approved the extension of payment period for electricity for the 
concerned sectors, from the original payment period within 30 days to 60 days as from the 
billing date. In addition, consideration has been made to improve the criteria on 
calculating the minimum electricity charge so as to reduce customers’ electricity cost 
according to the decreased production resulting from the economic regression.

6.3 Increase of Private Sector Participation in the Energy Sector

(1) Immediate Sale of the Government’s Shareholding The cabinet resolution of 
September 1997 approved the acceleration of the energy sector privatization. The 
following implementations can immediately be carried out: sale of the Ministry of Finance’s 
shares in Bangchak Petroleum Public Co., Ltd. and in Esso Standards (Thailand) Public 
Co., Ltd.; sale of Petroleum Authority of Thailand (PTT)’s shares in Petroleum Authority of 
Thailand Exploration and Production Public Co., Ltd. (PTTEP) and in Bangchak Petroleum 
Public Co., Ltd.; and sale of EGAT’s shares in Electricity Generating Public Co., Ltd. 
(EGCO). Privatization of PTT and EGAT has also been speeded up. All these 
implementations are in line with the IMF conditions with an objective to reduce the 
investment burden of the government and to raise fund from abroad.

(2) Master Plan for State Enterprise Sector Reform - Energy Sector: The
cabinet resolution of 1 September 1998 approved the Master Plan for State Enterprise 
Sector Reform. The Master Plan will serve as the basic guideline for reform efforts in the 
years ahead so as to improve the country’s potential to compete internationally, to reduce 
the public sector financial burden and to increase efficiency in the provision of 
fundamental services to the general public. The Master Plan comprises an action plan for 
the reform or privatization of the following four economic sectors: energy, 
telecommunications, transport and water. The major reform guidelines on the energy 
sector as stipulated in the Master Plan are as follows:

Power Sub-sector

• Determine the industry structure, both in the medium term and in the 
long term;

• Establish the third party access code to allow private power 
producers to use transmission network under a non-discriminatory 
access tariff;

• Promote a competitive bulk supply market;
• Establish an Independent System Operator (ISO) to operate the 

power pool in order to accommodate the competition in the wholesale 
level;

• Introduce retail competition.

Natural Gas Sub-sector

• Determine the future structure of the industry;
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• Establish the third party access code to allow the private sector’s 
access to gas transmission facilities under common pipeline tariffs;

• Open free competition in the transmission system.

Oil Sub-sector

There has been much progress in deregulating the oil sub-sector. PTT 
is presently a key player in oil refinery and trading. Besides, PTT has 
also made investment in oil exploration and production. Privatization of 
PTT is, therefore, essential and PTT has agreed on privatization of the 
organization at the holding company level.

However, there are still key issues to be further considered in order to 
determine a clear framework and action plan, for example, detailed 
structure of the regulatory system. Also, the nature and timing of the 

decisions to restructure and open the energy markets to further 
competition will require extensive studies and action from both the 

policy making agency and related state enterprises, including necessity to
reform energy market as well as legal and regulations governing 

various organizations.

6.4 Prevention and Solution to Environmental Problems

Although Thailand has to face with the economic crisis, the policy and measures 
pertaining to prevention and solution to environmental problems resulting from energy 
production and utilization have not been much affected. This is due to the explicit policy 
and measures, issued by the government since 1993-1994 and effective up to 2000, on 
oil quality improvement, which has resulted in better air quality. Significant measures 
which have already been implemented include: the abolishment of leaded gasoline 
distribution since 1996; the reduction of sulphur content in diesel to 0.25% by weight, 
effective on 1 January 1996, and to 0.05% by weight effective on 1 January 1999; the 
reduction of sulphur content in fuel oil from 3.0% to 2.0% by weight since 1 January 1998; 
speeding up the installation of the Flue Gas Desulphurization system at Mae Moh Power 
Plant to be completed within 1999; and the enforcement for oil depots, oil tank-trucks and 
petroleum service stations to be installed with oil vepour traps.

In addition, since 1998 a guideline on the use of fuel in EGAT’s power plants has been 
established, i.e. to use more natural gas and to use fuel oil with sulphur content of 
approximate 1.0% in plants which cannot be gas-fired. This is to comply with the new and 
more stringent pollution emission standards applied to the existing power plants so that 
the amount of pollution emitted would not be at the level which is harmful to the 
environment and human-beings.
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1. General Information about Economic Reforms and Development in China in 1998

• In the year of 1998, China confronted two big challenges. One is the Asian economic crisis, in last 
year, it has spread to almost whole Asian area and will deteriorate further; the international financial 
market met turbulence continuously, and the global economy suffered serious impact. Moreover, China’s 
economy got large impact too; the other is the heavy flood disaster happen in China in last summer, 
which caused the people’s properties and lives in the flood area disastrous losses, and effected the 
national economic development directly. These newborn issues, plus a variety of contradiction 
accumulated in the social-economic life in long period, made the economic work face with austerity and 
complicated situation in last year. Surprisingly, China overcame these difficulties and kept the economic 
growth rate at 7.8%. The original set goal was realized basically, and exchange rate of RMB remained 
steady, each reform advanced step by step, the society kept stable and the people’s living level was 
enhanced continuously. In general, the whole domestic economic condition of China in last year is good.

• When the economic development kept the good tendency, economic mechanism reforms leap an 
important step. The grain distribution system reform was deepening further. And there are lots of things 
done for state-owned enterprise reform and financial mechanism reform, which yielded some new 
fruitful outputs. In addition, housing mechanism, medical insurance mechanism reforms has already 
come out; the plan for financial and investment system reform and fiscal mechanism reform is under 
design; the work on disconnecting the military, the department of politics and laws and the communist 
party with operating companies has been carried on fully. The government restructure went smoothly 
and got fruitful results.

• There are some reasons of success in China. First, due to the reforms and opening to the world for 
20 years more, the integrated national power rise obviously. Second, the government of China make a 
series of great decision with a firm hand, such as enlarging domestic demand, implementing positive 
fiscal policy, strengthening infrastructure construction, promoting economic development and keeping 
the exchange currency of RMB steady, etc.

• In China, the obvious problems exiting in the current economic work are that: suffering the 
international market shrinking, the export declined greatly; the residential income and expenditure has 
not improved yet, the farmers’ income growth was slowed, and the final consumption demand without 
blooming either; quiet a bit of enterprises have difficulties on operating and the burden of personnel laid 
out and refinding new employment in state-owned enterprises (SOE) were increased continuously; the 
problem accumulated in the many years in the banking and financial agencies exposed gradually, and 
the contradiction between fiscal income and expenditure became standing out; the progress of economic 
structure readjusting is slow, and the quality of economic growth is not good, and so on. According to 
the above situation, it is very urgent to take a lot of effective measures to solve these problems.

2. Energy Departments Restructuring

Among the Council restructuring, the departments of energy carried out corresponding restructuring: 
Replacing the original Ministry of Coal Industry, China State Administration of Coal Industry is set up
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under the management of State Economic and Trade Commission (SETC) to discharge government 
duty. To further stimulate the coal industry, the State Council this summer transferred supervision rights 
for 94 State key mines from the central government to provincial levels. Withdrawing Ministry of 
Electrical Power Industry, a general department of electrical power is set up under the management of 
SETC with the administration function, at the same time, the State Power Company (SPC) disconnect 
with the administration function to realize the separation of politics and enterprises and speed the 
progress of establishing modern enterprises mechanism; In the oil industry, the China Petroleum and 
Natural Gas Corp. and the China Petrochemical Corp (SINOPEC) were withdrawn, and two major 
groups are reshuffled, one is China National Petroleum Corp (CNPC), the other is Sinopec to reorganize 
and integrate the upstream, or production sector, and the downstream, or sales sector, and also their 
domestic and foreign trade as well as production and marketing. At the same time, parts of 
administration function once belong to the two Corp.s were transferred to the new China Petrochemical 
Administration, led by SETC, and the autonomy in the management of the enterprises was transferred to 
Group Corp.

3. Energy Supply and Demand in Recent Years

• Energy supply tense was mitigated

Table 1 and Figure 1 illustrates the changing pattern of the growth rate of GDP, energy production and 
consumption in China. Based on the figure, since China economy realized softland by macro control in 
1992, GDP always is under the declining situation, and the decline of energy production and 
consumption lagged in phase. Up to recent 3 years, there is obvious decline of them. In 1997, the energy 
production declined by 0.5%; and during the period from January to November in 1998, it declined by 
3.3%.

Table 1 The Growth Rate of GDP, Energy Production and Consumption (1991-1997)
Unit (%)

"Eighth Five-Year Plan" "Ninth Five-Year Plan"

1991 1992 1993 1994 1995 1996 1997

GDP 9.2 14.2 13.5 12.6 10.5 9.6 8.8
Energy Production 0.9 2.3 3.6 6.9 8.7 2.8 -0.5

Energy Consumption 5.1 5.2 6.3 5.8 6.9 5.8 2.2
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Figure 1 Growth Rate of GDP,Energy Production and Consumption

China relies on coal as main energy. For many years, the coal stock reaches 200 million ton, and the 
coal market dwindles. Due to the Southeast Asian financial crisis and the slow production growth of the 
SOEs, especially, the metallurgical and power industry, the major coal consumers, operated under 
capacity. By the end of September of 1998, the coal consumption amount is less 117 million-ton than
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that of same period in last year, which make the hundred million ton coal saved from lowering 
production meaningless. The deficit of whole coal industry increased a bit. Based on prediction by 
relative departments, the coal production amount will reach 1200 million ton or so this year. In 1999, 
the coal industry will close 25.8 thousand mines. Through this way, the coal production will be brought 
down by 250 million ton. The total coal production in the whole country will be controlled in 1100 
million ton, and the coal sale amount will hit 1200 million ton.

For the electrical power industry, it is predicted that, by the end of 1998, the total power installed 
capacity will reach 267 GW in China, the total electricity generation will be 1160 Twh. The above two 
index have been ranked second in the world. State Power Company (SPC) announced, after 20 years 
development, the tense situation of power supply in long time has been eliminated basically. In the most 
areas of China, electricity power hasn’t been the bottleneck restricting national economy and people’s 
living level.

According to the statistics from SPC, from January to October in last year, the total accumulated 
electricity generation in China is 2.09% more than that of the same period of the year before last year. 
And the accumulative growth rate in the whole year will be 2.5% by prediction. The electrical power 
production takes on four characteristics: first, the generation growth rate in the whole country is low, 
there is a bit increase in the third season, however, the increase of electricity generation in China is not 
balance. Second, the growth of hydro-electricity generation increased greatly. By the end of September 
in 1998, the increased generation of hydro-electricity has reached 8.4 Twh, sharing 87% of the new 
increased generation of 9.7 Twh in the whole country; Third, the contradiction between power supply 
and demand once existed in the most electrical grids are abated, there are quiet a bit backup power 
capacity. There about 15-20 GW power capacity shutdown in China, which is equal to the new increased 
capacity in one year of the whole country. Fourth, the line loss decreased and the plant service power 
consumption rate rise. It is estimated that the total electricity consumption of the whole country this year 
will increase about by 3%. Viewed from the power supply ability, the large and medium power capacity 
put into production in 1998 of the whole country exceeded 10 GW; in 1999, it can meet the power 
demand and will have some surplus capacity. However, some individual grids will exist conspicuous 
contradiction of the difference between power peak and valley, and will restrict the power consumption 
in some short time period.

As the oil sector, affected by the Asian financial crisis, the international oil price fell steeply, and the 
domestic market dwindled, the oil market trapped in a situation that the oil products couldn’t be sold out, 
which has not happened for many years. The refineries were forced to reduce their production, and some 
oil fields had to be closed. Additionally, since last June, the Daqing, Jilin and Liaohe tree oil fields
suffered flood disaster only happens once in hundred years, 6549 oil wells were flooded and 1911 oil 
wells were closed. All those caused the 520 thousand ton crude oil production reduction. To keep the 
market stable, the Central government takes a series measures, such as enlarging domestic demand, 
strengthening infrastructure construction, driving the oil demand effectively, beating the smuggle, 
adjusting the structure etc. Finally, the oil production is near with the level of last year by those 
measures. Due to the increase in import oil, the oil supply and demand stay in balance status in general.

• Obvious trend of consuming high quality energy
Since the 8th Five-Year Plan, China’s economy grows at amazing speed, per capita GDP increases 
greatly, which not only promoting China’s industry structure updating, but also pulling the energy 
consumption toward high quality energy. Especially the implementation of sustainable development 
strategy on economy-energy-environment coordination, and the internalization of environmental cost, 
enhance the people’s environmental concern. To develop and consume the high quality energy (oil, gas 
and electricity), some people are able to pay, and there are market for them to buy these energy. Thus, 
the end-use energy structure in China transferred toward consuming high quality energy. Especially in 
the southeast coastal areas where short of energy, the degree of using high quality energy is higher. In 
light of the energy balance sheet of China, the ratio of coal, oil and electricity changed fiercely from
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1991 to 1996, see Table 2. For natural gas is limited by the increase in domestic production and without 
import too, the percentage of natural gas shared in the total energy consumption declined a bit.

Table 2 Variation of the Coal and High Quality Ratio in the End-use Consumption Structure (%)

1991 1996

Coal 46.2 39

Oil 14.8 16.4

Natural Gas 2.0 1.72

Electricity 7.9 9.25

• Energy supply facing to the international market

Due to the exploit and production shortage of the domestic oil and gas resource, and the blooming 
demand for high quality energy, under the opening condition of domestic and foreign energy market, 
China imports high quality energy from overseas, the crude oil and product oil amount increased year by 
year. Since China became the oil import country in 1993, in 1996, China turned into a net crude oil 
import country. According to the statistics by Custom, in 1993, the net oil import was 9.61 million ton, 
in 1996, was increased to 13.93 million ton, and in 1997, hit 33.85 million ton. The LPG import also 
increased from less than 1 million ton in 1994 to 3.35 million ton in 1996. The internationalization of 
energy supply not only optimizes energy consumption structure, improves environment, but also 
promotes the energy efficiency, brings down the overspeed increase of the energy consumption.

4. Energy Supply and Demand Forecast by the End of 2000

• Coal: The original forecast for 2000 is that 1500 million ton of production, in which, 50 million ton 
for export, 1450 million ton for domestic consumption. In 1996, the annual production is 1397 million 
ton, in 1997 the annual production is 1373 million ton. The production amount in 1998 is under 
statistics, it is estimated to be 1250 million ton. In 1999, China decides to shutdown the illegal small 
mines, bring down the production of 250 million ton. And the production plan is 1100 million ton, with 
the stock of 100 million ton, the total consumption is 1200 million ton. And, the production in 2000 is 
set at 1200 million ton.

The main reasons for the decline of coal production and consumption are: first, replacement with high 
quality energy, especially energy used in the residential sector; second, result of energy conservation; 
third, improvement of coal quality, especially the carbolic value of the coal used for generation.

• Crude oil: The original forecast for 2000 is that, oil production is 165 million ton, and import is 38 
million ton, therefore the energy consumption reaches 203 million ton. In 1996, the annual oil 
production was 157.33 million ton, 160.7 million ton in 1997, and it is estimated to be 154.5 million ton 
in 1998. Now, it is forecasted that, by 2000, the demand and supply will remain at the original level. But 
the net oil import (crude plus product oil) possibly exceeds 50 million ton.

• Natural Gas: The original forecast for 2000 is that, gas production is 30.0 billion m3, the annual 
production in 1996 is 20.1 billion m\ and 22.7 billion m3 in 1997. It is estimated now that, in 2000, the 
gas production keeps between 25.0 and 30.0 billion m3 generally.

• Electricity: The original forecast for 2000 is that, installed power capacity will be 300 GW, and 
electricity generation will be 1400 Twh, then it is adjusted to 290 GW and 1350 Twh later. The power 
capacity in 1996 was 236.54 GW, and 254.24 GW in 1997, 267 GW in 1998; the electricity generation 
in 1996 was 1079.4 Twh, 1134.2 Twh in 1997 and 1160.0 Twh in 1998. It is estimated now that, the 
power capacity in 2000 will reach 290 GW, the original set goal. The electricity generation will reach
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the original goal of 1350 Twh, depending on the rebuild of the town and village grids. The installed 
capacity of 290 GW in 2000 includes 68 GW hydropower and 2.1 GW nuclear power.

5. Recent Energy Industry Policy

• Coal Industry

In 1999, first, coal industry will close mines to reduce production, do well on structure adjustment, and 
spend more attention on solving the excess of total coal amount. All those are the important components 
of the general reform in the coal industry, and the basic escape for the state-owned coal enterprises 
broken away difficult position. Second, central administration would guide the SOEs to deepen reform, 
speed the conversion of the operating method. The general thoughts are that, strengthening a batch, 
making a batch active, breaking a batch and developing a batch. Third, the administration continues to 
guide the work to drive the whole industry changing from deficit to benefit and establish the solid 
material base for enterprise to solve difficulty. Fourth, continue to strengthen increasing benefit by 
laying out workers, and re-employment. The coal enterprises should decide the worker number based on 
production, the non-coal enterprises should decide the worker number by benefit, the department and 
no-profit units should decide the worker number by work station. All the surplus staff should be reduced. 
Fifth, promoting the technology development in the coal industry, strengthening technology renovation 
and increasing the quality of economy operating.

• Oil and Natural Gas Industry

In 1999, first of all, the oil and natural gas industry should bring the advantage into play, make the 
benefit obvious, and maintain the sustainable and stable oil and gas production. And the exploitation 
effort should be strengthened further to find more commercial oil and gas reserve.
The economic production should be considered, it is necessary to take market oil price and economic 
benefit as standard, and remake economic assessment on the old oil fields exploitation, adjust 
exploitation scenario and management mode to ensure the cost-effective oil and gas production. In 
addition, it is urgent to develop natural gas market well, then make the mid-western natural gas resource 
turned as new economic growth point.
Second, the enterprise reforms need to be deepened further, and get some breakthrough on structure 
adjustment, changing from deficit to benefit and workers laying out. Third, focused on cost reduction, 
the industry should strengthen the enterprise management, establish the internal incentives system and 
restrict system.

• Electrical Power Industry

The electrical power industry should make some new breakthrough in the following reforms. First, to 
separate the power plants with power grid, and bid for grid connection. And to establish the power 
market in the electricity generation side. Second, to promote the reform of "separate politics and 
enterprises, the provinces become the entity " further, set up provincial electrical power company in the 
location where the power grid company situates, put the autonomy in the enterprise operating and 
management of the provincial power company into effect, create the property right restriction system, 
improve the management lever of the electrical power group corp. Third, to do some pilot project on the 
multisubject of investment for the provincial electrical power company, push the enterprise system to be 
innovated with originality, explore the new implementation form of state supervises power grid. Fourth, 
rural electrical power management reform. It is important to strengthen work intensity, try to transfer 
the county power enterprises into the limited companies, which are controlled by provincial power 
company through sole investment, holding share or share. Thus the county power enterprises become the 
individual power distribution companies. Finally, through the rural electrical power reform, rural 
electrical power grid rebuild, it can to realize the same price in same grid in the rural and urban 
electricity consumption.
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On the electrical power industry development, there are some very important and urgent things to do as 
following: first, to speed the rebuild of urban and rural power grid, organize and execute the urban and 
rural power grid construction and rebuild seriously, exploit the electrical power market further, and 
make the existing production capacity function effectively, second, improve the quality of power 
development, optimize electrical power structure, develop fossil fuel-fired power plants in priority, and 
spread hydro power in great effort and develop nuclear power properly. It should adjust measures to 
local conditions to develop many kinds of new energy for generation, and extend the power grid at the 
same time. Third, it is necessary to pay more attention on technology research and development and the 
personnel cultivation. Fourth, to concern much on the pollution control, and promote the new 
technologies about energy conservation, electricity saving and environmental protection with more 
effort.
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Abstract

Two pervasive energy sectors are experiencing major changes in the global 
arena. While the electricity sector is being unbundled, major oil & gas private 
companies are merging and poised to enter the electricity market. The two 
industries have always been interlinked for over one century, with the power 
industry providing ready markets for oil products (particularly fuel oil and diesel) 
and recently base demand for gas to justify huge investments in gas 
infrastructure. Eventually, it is anticipated that a single energy industry would 
emerge blurring the separation of oil & gas from coal and electricity. Vertical 
integration with electricity generation is expected to add value to the business of 
oil, gas and coal suppliers.

Public pressures in some countries are expected to affect the economic viability 
of nuclear and hydro electricity. In Germany, the new coalition Government is 
pushing for phased dismantling of existing nuclear power plants putting pressure 
on its neighbour, France and even Japan to reconsider their ambitious nuclear 
programme. Threats of trade and financial boycotts may restrict the development 
of major hydroelectric projects in Asia. Ignoring this threat can be costly, as 
experienced by Shell in decommissioning the Brent Star platform.

It appears that the world will be restricted to clean technologies burning fossil 
fuels to meet future growth in energy demand unless major breakthroughs in 
renewable energy technologies are forthcoming. The Kyoto Protocol has given 
the developed countries added incentives and urgency to seek sustainable green 
energy solutions. The current depressed oil price is also expected to slow down 
exploration activities in marginal areas leading to higher global reliance on 
Middle-East oil & gas supply. Will these developments impact the stable and 
continuous supply of oil and gas in the Asia Pacific region, taken for granted for 
almost two decades since 1979.
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Introduction

In and after July 1997, many East Asian economies experienced a minor 

“revolution” causing economic contraction, reduction in purchasing power and 

slower growth in energy demand. This “revolution” is less widespread compared 

to that caused by the two oil price shocks in the 1970s, over two decades ago. 

After the Arab oil embargo in 1973, many countries became preoccupied with 

energy security and various policy measures were instituted including the 

creation of national oil corporations and their wholly-owned marketing 

subsidiaries. Some of these measures are being dismantled under the banner of 

LDP - liberalisation, deregulation and privatisation (not the ruling party in Japan). 

Indeed, the energy sector has experienced its own “revolution”, more or less 

bloodless, but the changes have been profound and sometimes painful and they 

continue to this day. Most power utilities lost their monopoly in the generation 

business while Government-owned oil companies are privatised. One example is 

PETRON of the Philippines which was privatised, with ARAMCO of Saudi Arabia 

acquiring a major stake signalling the entry of Middle East investment in East 

Asian oil refining and retailing.

Will this wholehearted embrace of LDP ensure stable oil and gas supply in the 

region? Should we explore other options and adopt a balanced policy stance 

based on reality and practical solutions? Strong armed forces have very little role 

in the global market place and yet, many unlikely military events (including Indian 

and Pakistani nuclear tests) took place recently reinforcing the need for caution 

and preparedness. The mega mergers of Exxon Mobil and BP-Amoco are clear 

signals of threats faced by Asia Pacific economies including their national oil 

companies. The sudden withdrawal of private capital from East Asia could be 

emulated by private oil companies implying a potential vacuum and bottleneck in 

oil & gas supply. Already, some players have sold their interests due to 

depressed oil market and inadequate margins, while mergers have resulted in
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reduced competition in the retail and wholesale market and even planned closure 

of marginal refineries.

This paper will discuss the changing energy landscape in Asia Pacific region, 

impact of the East Asian crisis on regional energy demand and probable impacts 

of energy industry restructuring on the stability of regional oil & gas supply. One 

major concern is public pressures on nuclear and hydroelectric projects. As 

traditional exporters become net importers, intra-regional trade in oil & gas would 

decline resulting in higher reliance on Middle East oil & gas supply. In view of this 

likely scenario and despite the depressed regional oil & gas market, energy 

planners are bold enough to put into motion the Asian Gas Pipeline initiative, the 

ASEAN Gas Grid and ASEAN Power Grid projects. When completed, these 

energy highways are expected to contribute positively towards stable regional oil 

and gas supply.

The Changing Energy Landscape in the Asia Pacific

Many oil companies and electric utilities in Asia celebrated their centenary 

anniversaries in recent years. Both energy supply industries are mature and have 

a long tradition in the Asia Pacific economies. While electric utilities are virtually 

monopolies within a service area, the oil companies face keen retail competition. 

In contrast, oil & gas production is monopolistic within exploration and production 

blocks while electricity production is becoming more competitive.

As they simultaneously operate under monopolistic and competitive 

environments, these over 100-year industries are governed by various rules and 

regulations, even under the so-called deregulated market environment. By 

analogy, the Olympics is also over a century old and is governed by its own rules. 

Qualifying standards for athletes are continuously raised and yet, records are 

broken at recent Olympics - very exciting events watched by millions of



spectators across the five continents. There is no substitute to adventure, human 

ingenuity and sense of accomplishments.

The traditional energy players must strive to make energy an equally exciting 

phenomenon. Fortunately, energy sector deregulation is a significant catalyst to 

open new opportunities and energy sector is no longer taken for granted and 

becoming very relevant, particularly to international investors. In some countries, 

new players are entering the energy market peddling “technology solutions” for 

mundane daily needs like home heating, air-conditioning, home entertainment 

and security. Unlike traditional utilities, these players do not sell just electricity but 

other value added services [1]. The kWh is just one part of the product that are 

being sold.

The energy sector landscape is fast changing and like the internet and e- 

commerce, it will soon give the ultimate customers more choices to meet their 

daily energy and technology requirements. Already, many petrol stations double 

up as convenience stores while supermarket chains offer cheap petrol as a 

service to regular patrons.

Some of these trends are good for consumers while the benefits from others may 

not yet be obvious. One example is the merger and acquisition among major oil 

companies e.g. ExxonMobil, BP-Amoco and Total-Fina, which will reduce the 

number of players, and hence competition. The likelihood of international cartel 

will increase to push and swallow small and medium size competitors. Indeed, 

like the aborted American-Britisah Airways merger in the airline industry, the 

ExxonMobil deal is being challenged under the anti-trust and monopolies law of 

the United States.

Nevertheless, it is expected that more mergers and acquisitions will take place, 

especially among small and medium-size oil companies. Mergers of well-known 

equipment manufacturers e.g. BBC-ASEA (to become ABB) and GEC-Alsthom
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have successfully reduce cost and maintain their global competitiveness. Many 

analysts predict that the 7 Anglo-American sisters (Exxon, Shell, Mobil, Texaco, 

BP, Chevron and Amoco) will become 3-4 sisters to take on national oil 

companies blessed with substantial oil & gas reserves.

While oil companies are merging, liberalisation, deregulation and privatisation 

(LDP) of the electricity supply industry is dismantling monopolies and 

encouraging open access and competition particularly in the heartland of 

capitalism (USA) and Europe. This apparent contradiction is affecting traditional 

and long-standing relationships. Vertically integrated power utilities (traditional 

customers of oil & gas companies) are fast disappearing because new players 

are entering the lucrative electricity production market. This may affect future 

gas infrastructure projects, perhaps even compelling oil & gas companies to 

enter the electricity generation business. The East Asian economic crisis is 

actually speeding the process, exemplified by the Philippines Malampaya deep 

water gas to power project by Shell [2].

Thus credit-worthy oil companies, accustomed to raising capital in the 

international market are invited to assume greater risk in putting energy 

infrastructure in some countries. With less domestic capital, national energy 

companies are relegated to become minority partners. It is uncertain how this will 

evolve but oil & gas companies have the skills and experience to operate power 

plants, no different from refineries, LNG and petrochemical plants. As more oil & 

gas companies commit their expertise and energy products to their own power 

plants, less oil & gas products are available for the global market. Will this mark 

the entry of electric utilities into the oil & gas industry? Already, some utilities (e.g. 

EGAT of Thailand) operate their own coal mines, while TEPCO and Kansai 

negotiate directly with LNG and coal suppliers.



Economic Crisis & Regional Oil & Gas Demand

Table 1: Asia Pacific's Source of Oil Supply for 1997 (in mbd)
Middle East 10.6
West Africa 0.6
Within Asia Pacific 5.9
FSU 0.2
Other Regions 1.1
Total 19.5
Source: B.P Statistical Review 1997

The Asia Pacific is a net importer of oil and gas. As shown in Table 1 above, 

more than 50% of Asia Pacific oil supply in 1997 comes from the Middle East. 

This fact can also be deduced from Figures 1 and 2. While regional gas 

production is only slightly below consumption, oil supply is more vulnerable with 

imports satisfying over half of regional oil consumption. Throughout the 1990s, 

there has been a steady growth in oil & gas consumption but this came to an 

abrupt halt recently caused by the East Asian economic crisis.

Figure 1: Oil Production & Consumption in Asia Pacific
Region
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Figure 2: Production & Consumption of Natural Gas
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Table 2: Selected Asian Countries at Glance
Countries Real

Gross
Domestic
Product
(GDP)
1997E

Real GDP Growth 
Rate (%)

Energy Consumption

1990-96
Average

1998
Forecast

1996

Total 
(Quadrilli 
on Btu)

Oil
Share
(%)

Average
Increase
Total
(%)

Annual 
1990-96 
Oil (%)

China 802.0 11.6 7.2-7.5 37.04 19.9 5.4 7.5
Indonesia 184.8 7.1 (13.5)-

(20.0)
3.51 50.4 8.3 4.4

Japan 3342.8 1.8 (1.8) 21.37 55.8 2.8 2.2
Malaysia 75.8 8.7 (1.3)-

(3.5)
1.66 51.6 9.3 7.7

Philippines 54.9 2.7 1.0-1.5 0.98 73.4 5.0 6.3
South
Korea

411.0 7.4 (4.0)-
(4.8)

7.16 63.0 11.7 13.2

Taiwan 249.2 6.2 5.0-5.2 3.11 53.5 7.3 6.5
Thailand 135.2 8,2 (5.8)-

(9.0)
2.33 61.2 10.9 9.0

Singapore 65.2 8.1 0.5-1.3 1.22 95.3 7.2 6.4
Source: U.S. Energy Information Adminstration, WEFA, Asia Economic Outlook (11/97), U.S. Census 
Bureau

in Asia Pacific Region
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Table 2 gives average annual growth rate of GDP and energy consumption of

Figure 3: Asia Pacific’s Consumption Pattern
in million tonne of oil equivalent
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East Asian countries. As shown in Figure 3, total energy consumption in Asia 

Pacific increased from 1746 Mtoe in 1990 to 2376 Mtoe in 1997, an increase of 

36% over 7 years. The East Asian financial crisis, which began in July 1997 

caused economic contraction in some countries and this has some impact on 

future oil & gas demand. It was mentioned at the APEC Energy Ministers’ 

Meeting in July 1998 at Okinawa that the East Asian economic crisis has 

introduced uncertainty in energy planning process (as reflected by the APERC 

energy outlook) and hence energy investment decisions. Indeed, several LNG 

projects will be put on hold as a result of lower demand for LNG in Japan, Korea

and Taiwan as well as delay in expected LNG offtake by India, China and
Thailand [4].

no



Figure 4a: Asia Pacific’s Primary Energy Mix 1997
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Figure 4b: Asia Pacific’s Energy Mix 1997 
w/o China & India
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Figures 4a & 4b show the breakdown of primary energy supply in Asia Pacific 

with and without China and India in 1997. The region is 93% dependent on fossil 

fuels (coal 45%, oil 39% and gas 9%) with nuclear and hydro electricity the 

remaining 7%. The contribution from nuclear and hydro resources is significant. 

As shown in Figure 5 below, hydroelectric potential is Asia is quite substantial 

and majority is not yet developed. It is likely that the energy options for future
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growth in electricity production would be limited to coal, gas and perhaps 

renewable energy.

Figure 5: Asia Hydropower Potential (TWh/A)
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Source: UNIPEDE, Hydropower resource Study 1997.

If the new German Government is successful in phasing out its nuclear power 

program, it is likely that France would follow suit leaving only China, Japan & 

perhaps Korea with a nuclear future! Western environmentalists who oppose 

large hydroelectric projects in Asia are employing new tactics. They threaten and 

put pressures on Western companies intending to finance and supply equipment 
and know-how. Such tactic was fairly successful in persuading Shell to reverse 

its decision with the Brent Star platform.

It appears that both nuclear and hydro electricity will become energy options of 

last resort, especially to private energy companies, which are less prepared and 

may not have the patience to confront the “new” breed of environmentalists. The 

Kyoto Protocol was a hard-earned “victory” for environmentalists in their quest to 

persuade businesses to adopt a sustainable energy future. It is unlikely they will 

ever relent, and in my humble opinion, these environmentalists will become more 

entrenched and no match to profit-motivated private investors.



No Nuclear, No Hydro and Energy Highways

If this prediction becomes a reality, the shortfall caused by non-nuclear and non­

hydro energy development would be met by four options:

1. gas and coal for power generation (oil is reserved for transport)

2. energy efficiency to manage the rate of growth in electricity demand

3. “green electricity” from renewable energy such as solar, wind and biomass

4. regional Gas and Power Grids to increase operational efficiency and intra- 

regional energy trade

Figure 6: ASEAN Electricity Interconnection Projects

{ MALAYSIA

PROJECTS
Pen. Malaysia - Singapore 
Thailand - Pen. Malaysia:

♦ Stage 1: HVAC
* Stage 2: HVDC 

Sarawak (Mas) - Pen. Malaysia 
Sumatera (lna) - Pen. Malaysia 
Singapore - Batam (lna) - Johor (Mas) 
Sarawak (Mas) - West Kalimantan (lna) 
Sabah (Mas) - Philippines
Sarawak (Mas) - Sabah (Mas) - Brunei DS 
Thailand - Lao PDR 
Vietnam - Lao PDR

-!>

The first option is expected to put a strain on ocean transport. It is reported that 

world oil trade by tanker represents about 40% of total sea borne tonnage. The 

shares for coal and LNG are smaller but still sizable - 435 million tonnes of coal 

and 75 million tonnes of LNG [3]. Increasing concerns regarding safety and



pollution will lead to more stringent maritime regulations, perhaps less 

competition and higher freight charges.

The second and third options are noble and have been pursued for a number of 

years but the results are not easily quantifiable and verified. Hence a lower 

priority was accorded by many Governments. In ASEAN, the concept of “think 

big and think small” is officially advocated but big businesses are attracted to 

large projects. Hence the bold move to put into motion the ASEAN Gas Grid and 

Power Grid projects (see Figures 6 & 7).

FIGURE 7: ASEAN GAS GRID BY 2010

The North American and European energy infrastructure (gas pipeline and 

electricity transmission network) act as dedicated energy highways to facilitate 

energy trade. In fact, these “highways” are the enabling factor and foundation in



the deregulation of American and European energy sector, allowing open access. 

Having witnessed the ease and benefits of energy trading, Asian planners are 

ready and willing to put into motion the Asian Gas Grid initiative to link energy- 

rich areas with energy-scarce demand centres. The eastward expansion of the 

European Power Grid may one day merge with the ASEAN Power Grid, perhaps 

via China or Indian sub-continent. There is no substitute for human ingenuity and 

adventure.

If the energy highways become reality, the Middle East and Caspian oil and gas 

resources can be piped or transmitted as electricity to East Asia countries. The 

smaller scale ASEAN Gas Grid and Power Grid projects can become useful 

models of how the ASIAN energy highways can be realised. The former is guided 

by the recently endorsed Hanoi Plan of Action (1999-2004) and the ASEAN 2020 

vision. ASEAN dialogue partners are especially welcome to assist in this bold 

and challenging endeavour.

Concluding Remarks

The East Asian financial crisis has resulted in economic contraction and slower 

growth in energy demand. The glut in oil, coal and gas supplies resulted in lower 

spot prices implying a windfall gain to many energy consuming countries. Over 

investment in capacities caused energy producers to scramble for buyers. 
Naturally, consuming countries will prolong the buyers’ market situation. The

depressed market is expected to continue despite attempts by some OPEC 

members to cut oil production to boost price. Almost two decades after the 2nd oil 

shock, oil producers and buyers are talking the same language i.e. price and not 

supply disruption. This is indeed very encouraging for supply stability.

Although technological development has lowered production cost to less than 

US$ 5 per barrel, many oil producing countries must rely on oil income to fund
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national development efforts. Accustomed to past high oil premium, many of 

them took loans which must be repaid promptly. Will this “no-win” situation (to 

some oil producers) end soon? Low oil price becomes a disincentive to embark 

on expensive and high risk oil exploration activities, especially in new areas like 

the Caspian region. This could have negative impact on long-term supply stability.

Of more significant is the energy sector reform and more importantly, the entry of 

“new” players in the oil & gas, and electricity sectors. In some cases, the new 

players are long-time friends not adversaries e.g. Shell’s entry into gas-electricity 

generation in the Philippines, a friendly business deal. The changing energy 

landscape is expected to have an impact of oil & gas supply. Instead of selling 

into the open market, oil & gas companies may keep the oil & gas for their own 

power plants. Expected mergers of oil companies will reduce competition and put 

pressure of prices.

If the ASEAN Gas Grid becomes a reality, new LNG supply would not be 

available for global market from ASEAN gas producers. In any case, most 

available gas is committed to existing and planned LNG plants under long term 

gas contracts. The ASEAN Power Grid may affect ASEAN coal export potential 

but would make hydroelectric projects very attractive. Like China, it is likely that 

ASEAN will develop its hydroelectric resources with or without the blessing of 

Western environmentalists. Nevertheless, delays would occur as land ownership 

is usually dear to the hearts of affected people, even without any prodding or 

instigation from environmentalists. What would be the alternative to postponed or 

shelved hydroelectric resources? The same argument can be asked regarding 

possible alternative to nuclear electricity.

Although oil and gas supply stability is an important issue, it is likely that Asia 

Pacific Governments would be more preoccupied with solving the current 

economic crisis and potential threats from the Y2K bug. 1999 would probably be
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“a dull energy year”, certainly not as exciting and hot as Y2K or even attempts to 

introduce rules to regulate the over 300-year old private banking [5].

Nonetheless, energy sector is still relevant and as more players enter the arena, 

it will become exciting to the players, Governments and the public. The more the 

merrier to ensure a dynamic and exciting energy sector development. In our view, 

therein lies the assurance of a stable oil & gas supply. By analogy, food security 

is not given any special agenda perhaps because of diverse groups of players 

are involved in the food industry.

We look forward to a more predictable “energy” industry and an early resolution 

of private capital market and a return to financial stability in the Asia Pacific.
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ENERGY OUTLOOK
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Energy sources in Asia
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Coal 1/3

Low ’per capita energy consumption’ (average) 
Diversity in country specifics

- per capita energy consumption’
- Domestic supply ratio
- Energy supply sources
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Nuclear Power Plants in Asia
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Power Generating Sources
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Change of TPES in Asia
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Coal Production and Reserves

Coal Reserves 
(Million tonnes)

Production
(Million tonnes /y)

R/P Ratio 
(Year)

China 114,500 1,375 83
USA 240,558 878 274

Former USSR 241,000 308 784
(World) 1,031,610 3,705 278

Reserves : 1995 Source : MITI Energy Statistics 1997
Production : 1996



Crude OH Production and Reserves

Crude oil Reserves 
(Million Barrels)

Production
(1 OOOBarrels/day)

R/P Ratio 
(Year)

China 24,000 3,210 20.5
Indonesia 4,979 1,380 9.9
Malaysia 3,900 645 16.6
Brunei 1,350 145 25.5

Saudi Arabia 259,000 7,900 89.8
Kuwait 94,000 1,825 141.1
(World) 972,559 61,123 43.6

Reserves : 1998 Source : MITI Energy Statistics 1997
Production : 1997



Natural Gas Production and Reserves

Natural Gas Reserves Production R/P Ratio
(Billion of) (Billion cf/y) (Year)

Malaysia 80,200 910 88
Indonesia 72,268 2,283 32

Former USSR 1,977,000 25,754 77
Iran 741,609 1,163 638

(World) 4,945,362 8,261 60
Reserves : 1997 Source : MITI Energy Statistics 1997
Production : 1996



Dependency on Imported OH

Middle
East

Source : BP Statical Review of World Energy 1996

Asia depends 75% oil on Middle East
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SUMMARY OF THE ASIAN ENERGY OUTLOOK

1. Share : in the world in energy consumption 
Increase of per capita energy consumption 
Population growth

leading to increase of the share of Asian countries in world’s 
energy consumption

2. Dependence on countries other than Asian region 
Low R/P in fossil 
Increase in demand

leading to lower domestic supply in primary energy consumption
- China , Indonesia
- dependence on middle-east oil producing countries

3. Outcome
Financial burden of energy import 
Emission of greenhouse gasses & air pollution



GENERIC COPING STRATEGIES

a) Decrease of per capita energy consumption 
by improved efficiency of energy use

b) Development of natural gas resources in 
this region and increase in the use of 
renewable energy, and

c) Expansion of nuclear power generation.



INHERENT ADVANTAGE OF NUCLEAR POWER

1. High energy production / fuel mass
2. Waste

Reduced in volume and controlled (Management)
Repository pending on institutional issues and public acceptance 
Essentially no emission of greenhouse gas

3. Reduced burden in transportation, Easy for storage
4. Environmentally benign

Essentially no release of radioactivity to the environment 
Comparative risk study (EC, BNL etc.)

Fossil> renewable > gas, nuclear 
Analysis of external cost (ExternE, for instance)

5. Quasi-domestic energy source through recycle policy
Energy security , Bargaining power to fossil price
Use of Plutonium can extend R/P to 100 times as compared 
to LWR only use
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Diversification of Power Generating Sources(TEPCO)
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70 72 74 76 78 80 82 84 86 88 90 92 94 96 FY



Contribute to Stabilize Electricity Rate (TEPCO)

a) Reduced oil price
b) Surge of yen in currency exchange
c) nuclear power
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Nuclear Power Plants in Asia
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Use of Nuclear energy for Methanol Synthesis
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Figure : A Concept of use HTGR at Oil Field
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PARADIGM SHIFT

1) UTILITY BUSINESS DEREGLATI ON
2) CCGT TECHNOLOGY INNOVATION
3) SOCIO-POLITICAL ELEMENTS

Utility focus on short-term economics/politics 

rather than on energy policies 
& environmental agenda



Nuclear Power in the Competitive Power Market

TEPCO’s coping strategy for nuclear to remain competitive
a) Existing plants (depreciated) reduces fuel cost, short outage
b) target for Next Plant Investment Level in TEPCO : 

competitive power generating price with most advanced CCGT
c) Next generation BWR plant design activities

ABWR 1.00 -> ABWR-II (1500Mwe) 0.85 (relative PG cost)
ABWR-II (1700Mwe) 0.70 (relative PG cost)

1

o

Maintenance Cost

Fukushima-1 Average

Fukushima-2
Kashiwazaki

93 94 95 96 97



Operational Performance
Availability [%] -Pacific-rim nations-
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(source : MITI Nuclear Power Station Operation annual report.)



Cooperation in Nuclear Power Generation

• Technical cooperation in
— plant construction technique

- design engineering

- operation & maintenance

— waste treatment & disposal
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CONCLUSIONS

1 .Economically vibrant and environmentally whole future 
Asia will need :
-energy with environmentally benign nature 
-energy affordable without depending much on 

foreign countries

2. Inherent advantage of nuclear energy in 
meeting future energy agenda

3. Cooperative programs for peaceful use of
nuclear power energy among Asian neighboring countries



Regulatory Reforms of the Electricity Supply Industry 
in the Asia-Pacific

Masayuki Yajima, Ph.D.
Associate Vice President 

Central Research Institute 
of Electric Power Industry

First, we take a short look at deregulation development of the ESI in the 
Asia-Pacific. Japan has liberalized the generation market since 1996, and 
further regulatory reforms to open the retail market is under way in the 
governmental committee. Other Asian countries are privatizing the state- 
owned electric utilities and allowing IPPs to enter into the generation 
market. California and Massachusetts in the U.S. introduced full-scale retail 
competition in 1998, and other states are following this trend. Australia, 
Chile, and New Zealand have already liberalized the generation and retail 
markets along with the privatization of the ESI in Chile and Victoria in 
Australia.

Along with these regulatory reforms, California, Australia, New Zealand, 
and Chile established a power exchange accompanied by complete vertical 
disintegration of the ESI. As backgrounds common to these structural 
changes, it can be pointed out: strong demand growth and capital shortage in 
case of privatization and allowing IPPs to enter into the generation market, 
and efficiency improvement of the ESI by introducing of thoroughgoing 
competition in case of full liberalization of both markets in generation and 
retail supply accompanied by vertical disintegration.

Based on the investigation of regulatory reforms in each selected country/ 
region, interregional comparisons are conducted with respect to the 
characteristics of the regulatory reforms. And ,then, further possible 
liberalization of power markets are considered. Finally, some issues in 
relation with regulatory reforms of the ESI, especially in case of Japan, are 
mentioned.
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Global Tendency toward Deregulation of the ESI
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Regulatory Reform in the ESI of the Asia-Pacific Region
— Overview —
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Report of the Committee on Basic Policy of the Electric 
Utility Industry Council (Jan. 21, 1999)

(1999^1 ^2ia)
• Partial Liberalization of the Retail Market

> Liberalization of the Grid: >20,1illV

• Eligible Customers: >2,000kW: Ultra-High-Voltage 
WmSHEE : 2,OOOkWm±0##m 

• Characteristics of Supply to Eligible Customers: 28% 
of Total Consumption

'—* No Supply Obligation, No Price Regulation, No 
Special Conditions for Entry

• Man •
• Last Resort by Incumbent UtiIities(Notification 

of Tariffs, Reservation of Rights to Order 
Changes of Conditions)



Japan

Report of the Committee on Basic Policy of the 

Electric Utility Industry Council (Jan. 21, 1999)

(19994=15219)

■ Retail Wheeling: Priority Given to Negotiation 

(Notification of Wheeling Conditions, Reservation 

of Rights to Order Changes of Conditions)

• m'&mm

fTi&l= J: SEEMtilom)

■ Voluntary Publication of Standard Tariff Menus 

and Backup Tariffs by Utilities

- a - • a ? ? 7 .y

* - a - j: 5 s
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Report of Committee on Basic Policy of the Electric
Utility Industry Council (Jan. 21, 1999)-Continued

(1999E1 n 210) (#)
• Prevention of Cross - Subsidization

'—>• Appropriate Allocation of Total Costs into 
the Competitive Sector and Regulated Sector 
at the Rate Review

• Confirmation of the Appropriateness of Cost 
Allocation by the Neutral Third Party at the 
End of the Accounting Period

• Compatibility with Public Service Obligations- 
Energy Security, Environmental Protection, 
Reliability, Universal Service

(lW--t+a'jT-f, m ftfe

AM, IL-/S—VJV . V--trz)
• Review of the Implementation

dcmoWiE
—»• Within 3 Years After Implementation of the 

Initial Liberalization 
tt£Hteft4Kfe3£S&



Other Asian Countries 
— Backgrounds — 
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Other Asian Countries
■e©<67-:>T©e*ia$ij#$R
— Corporate Restructuring—

— —

• Vertical Distintegration to Improve Management 

Efficiency

t'
'—> • Indonesia, Thailand, Malaysia, Korea

S"f, 7U-y7, SSB&£

• Former State-Owned Electric Utilities Remain 

as Single Buyers and Single Sellers at Least 

at the Transitional Stage and Competition is 

Limited, in Principle, to New Capacity

gmia,
H^SAI*HrEei®ir|$B$

• In Thailand, Korea etc. Retail Competition

Is Planned to Be Introduced in the Long-Term.



Australia 

* - X h 5 U 7

Vertical Disintegration in NSW, VIC, OLD, SA 

NSW, VIC, OLD, SAlCfctf • i£ • IE

ammaatemm###
Introduction of Mandatory Pool in NSW and VIC

NSWtV I Clzteid-SitSiJ-y-fKDSA 
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Companies in VIC

v i cc&tfsmm ■
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New Zealand
K

• Separation of ECNZ into Generation (ECNZ) and 

Transmission (Trans Power) - 1990 

ECNZCil (ECNZ) <b mm (Trans Power) /\0

(1990$)

• Separation of ECNZ into New ECNZ and Contact- 1996

ECNZOECNZtContact (1996$)

• Full Competition in Retail Supply

(N)
• Introduction of Voluntary Pool

IK5t$iJ-y-^©SA (IB)

• Separation of ECNZ into 3 Generation Companies- 

New Electricity Law of 1998 

ECNZ&3#C##ij (1998$E*#S>£)

• Separation of Distribution and Retail Supply

(m)
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North and South America

Chile 
f u~

• Separation of State-Owned Electric Utilities, Endesa 
and Chilectra, and Privatization
—WE*Stt (Endesa, Chilectra) • SEfk

• Vertical Distingration into Generation, Transmission, 
and Distribution
m • m. •

• Generators' Cooperative Pool

• Introduction of Retail Competition (>2MW)
/JxW U O S fifk( >2MW)

California 
* U 7 * JI/-7

• Introduction of Full Competition in Retail Supply 
in 1998
1998$ y /J\3fc y o 6 6 fk

• Establishment of Voluntary Pool and Introduction 
of ISO and PX in 1998
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u .s.

Common Features of Retail Competition in Each State
/j\gs y a

• Dierect Access for All Customers
u* h • 7^-tzxsx

• Functional Unbundling (in Some Cases, Corporate 
Unbundling)
mama®##

• Establishment of ISO/PX
I so/pxossa

• Introduction of Incentive Regulations

• Rate Freeze/Reduction for Domestic Customers

• Recovery of (Full or Partial) Stranded Costs
ho (£teXI*SI$afo) BJRtoStiS

• Recovery of Costs for Public Policy Objectives
a ? ? ixotztbonmmwnm®

• Protection of Customers (Obligation to Connect, 
Standard Offer, Default Service etc.) 
fiSSEMicligTSSEEO&S
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Interregional Comparisons 
— Degree of Competitive Opening— 
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Interregional Comparisons
— Application of Deregulation Models —

Deregulation Models Countries
m « m

Competitive Procurement of New 
Capacity (e.g. Competitive Bidding 
for New Capacity)
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Future Deregulatory Steps in Asia
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Deregulatory Development in World - wide Economy 
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SPEC’99
Symposium on Pacific Energy Cooperation 
Tokyo, Japan
Session Three, February 17,1999, 9:30-11:30, “Deregulation of the 
Energy Sector in the Asia-Pacific Region”

Deregulation in an Asian Context 
By Karim Garcia

Outline

Summary:

The Asian crisis has increased the urgency of energy deregulation and 
privatization. We have learned that the approach of opening markets 
piecemeal does not work. Beginning in the late 1980s, the Philippines 
and Malaysia, followed by Thailand, Indonesia, and more recently South 
Korea and Japan have introduced IPPs (independent power producers). 
But in each case, state power monopolies maintained control of pricing, 
transmission, and distribution. Indonesia was the worst case. Financing 
of the IPPs was linked to long-term supply contracts that had to be 
abandoned after the rupiah plunged by 80 percent. But the Indonesian 
lesson applies to other markets as well. Transmission, generation, and 
distribution should be unbundled. The state does not have to disappear 
from the picture, but its role must be transformed. We should apply the 
lessons learned from our mistakes in the power sector to natural gas, 
which remains a weak link in the Asian energy chain. Asia accounts for 
20 percent of the world's natural gas trade but less than ten percent of 
its consumption. State monopolies have provided significant blockage to 
the development of Asian infrastructure. In both power and natural gas 
sectors, we should learn from the experience of others in the APEC 
community, particularly Latin American economies for which the process 
of deregulation began with a devastating financial shock.

I Learning from neighbors: The “Southern Cone” model in power 
deregulation

• Pioneered by Chile in 1980, with unbundling of power sector and 
privatization of state utilities by 1989

• Use of central dispatch and clearing system (a “pool”)
• Basic principles outlined early, privatization conducted gradually
• Benefits included active entry by new generators, improved supply, 

lower prices

II. Bite the bullet: Time for the state monopolies to accept change



• Napacor’s woes: 3 billion peso debt in 1998; highest power prices in 
Asia after Japan; long-term supply contracts with IPPs.

• KEPCO’s dilemma: High cost of refinancing debt; subsidized power 
rates squeezing margins; inflexible labor union resisting change.

• EGAT’s difficulties: Poor management; high prices; capacity cutbacks.
• PLN’s shame: Opaque, corruption prone process of granting IPPs 

under Suharto regime; unsustainable low electricity prices; long-term 
supply contracts with IPPs priced in dollars; virtual bankruptcy of 
national power authority.

• Each problem is different, and solutions will be different, but each 
situation points to the inadequacy of an IPP approach when not 
coupled with flexible pricing through a pool or other market-based 
system.

• The Philippines, Korea, Indonesia, and Thailand are all speeding up 
energy reform in response to the crisis, a good thing although each 
faces major political issues in pushing reforms through. The need for 
foreign capital has helped to spur change.

III. Re-inventing the Asian model: Let energy take the lead

• The Asian “approach” to growth has been to put international sectors 
of our economies on a fast track. But piecemeal internationalization 
may lead to huge problems, when domestic markets are dominated by 
monopolies or cartels.

• Asian economies have grown strong through close collaboration 
between business and government. This is a great strength, but we 
should take advantage of it in a new context. We should charge 
government with the role of setting the rules of the game, and keeping 
the players honest.

• Liberalization of the energy sector has been shown to have major 
benefits to the real economy. Economies that free their energy sectors 
will establish new standards of productivity. Asia should not have to 
play this catch up game when it has the opportunity to conduct 
reforms now.
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New Energy Development and Utilization
and its Relation to the Global Environment

Shuichi TSUNODA 
Director General 

Policy Planning Dept.
New Energy and Industrial Technology 

Development Organization (NEDO)

1. Background and Status of New Energy Technology Development in Japan
1) Energy Situation in Japan and the Establishment of NEDO
2) Long-term Energy Outlook and New Energy Introduction in Japan
3) Global Environment

2. NEDO’s R&D Projects on New Energy and Energy Conservation
1) Photovoltaic Power Generation
2) Wind Power Generation
3) Coal Liquefaction and Gasification
4) Geothermal Power Generation
5) Waste Power Generation
6) Fuel Cells

3. NEDO’s International Cooperation Projects in Asia
1) Model Projects for Energy Conservation
2) Model Projects for Clean Coal Technology
3) Cooperative Demonstration Projects
4) Cooperative Research Projects

4. Future Development and Global Environment Issues
1) NEDO’s New Projects in Asia
2) Contribution to Environmental Protection
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New Energy Development 
and Utilization 

and
its Relation to 

the Global Environmental

Shuichi Tsunoda
Director General, Policy Planning Dept.

NEDO
February 1999



Energy Situation in
Japan



Long-term Energy Supply and 
Demand Outlook

Oil Equivalent Million kl

FY1996 FY2010
Oil 329 291
Coal 98 91
Natural Gas 68 80
Nuclear 74 107
Renewable (Hydro, Geothermal) 21 27
New Energy 7 19
Total 597 616

Source: Advisory Committee for Energy (MITI), June 1998



To reach the GOAL of long-term 
energy supply and demand

♦ Acceptance by the demand side of burden in 
short-term

♦ Change in energy supply structure

♦ Effort to adjust the whole economic society 
to accommodate an efficient energy system

Source: Advisory Committee for Energy (MITI), June 1998



- Demand Side - 
Energy Conservation

♦ Law Concerning the Rational Use of 
Energy

♦ Industrial Sector (21 Million kl oil equivalent)
- Voluntary Action Program created the 

Federation of Economic Organizations to be 
implemented in 36 different industries 

[examples]
♦ Steel: By 2010, energy consumption will be reduced 

byl0% compared to 1990 levels.
♦ Chemical, Pulp and Paper: By 2010, energy 

consumption per unit of production will be reduced 
by 10% compared to 1990 levels.



♦ Private sector (17.4 Million OE kl)
- Improvement on efficiency of appliances and 

house insulation

♦ Transportation (17.3 Million OE kl)
- Improvement of fuel efficiency
- Introduction of clean energy vehicles

Source: Advisory Committee for Energy (MITI), June 1998



- Supply Side - 
Shift to Non Fossil Energy

(Contribution to total primary energy supply 1996 —► 2010)

♦ Nuclear (12.3% -+ 17.4%)
♦ New Energy (1.1% —*■ 3.1%)

- Enhancement of new energy introduction
- Law concerning promotion of the use of new energy

♦ Renewable Energy (3.6% —> 4.4%)
- Hydroelectric power
- Geothermal energy

[Reference]
♦ Fossil Energy (83% -► 75.1%)

Source: Advisory Committee for Energy (MITI), June 1998



Greenhouse Gas Reduction
A6% Reduction

A 2.5% Innovative Technology
♦ New Energy
♦ Energy Conservation
♦ Transportation

A3.7% Foresting
+ 2.0% Alternative Fluorocarbons
A 1.8% Joint Implementation, Emission Trading

Source: MITI, June 1998



Guidelines for New Energy 
Introduction in Japan

(MW)

Source: Advisory Committee for Energy (MITI), June 1998



Organization of NEDO
1, Established in October 1980 for the purpose of 

promoting the R&D of oil-alternative energy 
technology, under the jurisdiction of MITI.

2, New fields have been added to NEDO‘s 
responsibilities, including the R&D of

1) Energy Conservation Technology
2) Industrial Technology
3) Environmental and Medical Technology.

3, Annual Budget: about 350 billion yen (FY1998) 
Number of staff: 1,165 (April ,1998)



Major Activities and Budget of NEDO
(1998FY)

1, R&D and Introduction of New Energy and ¥billion
Energy Conservation Technology 105.8

2, R&D of Industrial Technology 111.5

3, Restructuring of Coal Mining Industry 119.6

4, Manufacturing of Industrial Alcohol 12.3
total 349.3 

(US$ 3.0 billion ($i=m5))



System for R&D at NEDO

- Information Exchange 
■ Re-entrustment



R&D Projects for New Energy and 
Energy Conservation

♦ Solar Cell Development
♦ Wind Power Generation System
♦ Coal Liquefaction and Gasification
♦ Geothermal Generation
♦ Waste Power Generation
♦ Fuel Cell

Total Budget ¥ 46.7 billion 1998FY



R&D Projects for Environment
Protection

♦ Environment Friendly Manufacturing Technology
♦ Environmental Pollutants Reduction
♦ C02 Fixation and Utilization Technology
♦ Recovering Environment
♦ Waste Management and Recycling

Total Budget ¥ 12.6 billion 1998FY



Programs to Promote the Introduction of 
New Energy and Energy Conservation

♦ Field Tests
♦ Support of the Introduction of New Energy
♦ Support of the Introduction of Energy 

Conservation

Total Budget ¥39.1 billion 1998FY



Field Tests

♦ New Energy Power Generation (PV, Wind)
♦ Photovotaic Power Generation for Industrial 

Application
♦ Highly efficient industrial furnace
♦ Fuel Cell



Support of the Introduction of
New Energy

♦ Support of Programs Using New Energy
♦ Promotion of the Introduction of New 

Energy in Local Areas
♦ Promotion of Clean Energy Vehicles



Support of the Introduction of 
Energy Conservation

♦ Model Projects for Introducing Leading 
Energy Conservation Technology

♦ Environmentally-friendly Energy 
Community Project

♦ Load Leveling (Cold Heat Storage Using 
Ice, Gas Air-conditioner)



NEDO’s International 
Cooperation Projects



Energy Situation in Asia
By 2010, primary energy demand will be 
approximately doubled from 1992.
Between 1992 and 2010, estimated required 
investment in the power industry (excluding Japan) 
will amount to about $1.3 trillion US dollars.
By 2010, the demand for new energy in Asia will 
be 300 million TOE, around 9% of total.
By 2010, C02 emission in Asia will be doubled 
from 1992, and the region will account for 25% of 
total world C02 output.

Source: International Energy Subcommittee (MITI), 1995



International Cooperation Projects

♦ Energy Conservation Model Projects

♦ Clean Coal Technology Model Projects
♦ Cooperative Demonstration Projects for 

Solar Energy Utilization System
♦ Research Cooperation Projects



Energy Conservation Model Projects
(Asia)

[Ongoing]
♦ Coke Dry Quenching (96-00)
♦ Utilization of Paper Sludge and Solid Waste (96-00)
♦ Effective Utilization of Energy in Re-heating Furnace in 

the Steel Industry (96-00)
♦ Reduction of Electric Power Consumption in Cement 

Plant (97-00)
[Reference]

♦ Total Projects: 4 countries, 19 projects as of Dec., 1998



Clean Coal Technology Model Projects
(Asia)

[Ongoing]

♦ Low-grade Coal Combustion System (96-99)
♦ Combined Coal Utilization System (97-00)
♦ Briquette Production Plant (96-99)
♦ Circulating Fluidized-bed Boiler (97-99)
[Reference]

♦ Total Projects: 4 countries, 21 projects as of Dec., 1998



Cooperative Demonstration Projects for 
Solar Energy Utilization Systems

♦ Lumber drying system utilizing solar thermal 
energy (Indonesia, 93-98)

♦ Solar and Mini-hydro Hybrid System (Viet num, 
97-00)



THE END



Promotion of Energy Conservation and the Global Environment

Current activities in the field of energy conservation 

in Japan and international cooperation

Kazuki Tanabe 

General Manager

International Cooperation Department 

The Energy Conservation Center, Japan

1. Present situation

After the first oil crisis in 1973, Japan achieved a substantial improvement in its 

energy consumption rate equivalent to over 30% in GNP terms. Recently, however, an 

innovative government action has become necessary in order to further energy 

efficiency.

In the Third Conference of Parties to the UN Convention on Climate Change held in 

Kyoto (COP 3) in December 1997, Japan declared its adoption of a stiff commitment 

for a basic reduction of average C02 emission by 6% from the 1990 level over a period 

of five years from 2008 to 2012. The details of commitments, including the support of 

developed countries and the cooperation with developing countries as well as circum- 

pan-Pacific nations, were discussed in the COP4 conference held in Buenos Aires in 

November 1998.

Following COP3, the Japanese government amended its laws to strengthen energy 

efficiency, which is the key to achieve the target of protecting the global environment. 

The newly amended energy efficiency act includes such factors as expanding the
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registration scheme for model energy management factories and designating the most 

advanced devices which will be the standards to follow (known as the “top-runner 

system”).

Together with the active participation of policy makers and specialists for energy 

management and technologies who are taking part in the field of energy efficiency, the 

energy saving movement should be extended to the general public. It is also essential 

that the government and the private sector should collaborate in their efforts to promote 

further international cooperation for training and transfers of environmental and energy 

conservation technologies.

2. Promotion of energy conservation

1) The basis for energy conservation promotion is to establish a government energy 

policy which matches forthcoming trends, maintaining national energy security, 

economic growth and environmental protection.

2) Following international concern about global environmental protection as well as the 

current domestic energy consumption situation, it is necessary to improve energy 

efficiency. Since the amended act has been implemented, energy efficiency programs 

in both industries and commercial and residential sector and public campaigns for

these programs have been accelerated.

3) At the same time, the improvement of energy efficiency in the use of household 

electrical devices, such as effective labeling, reducing stand-by electricity (known as 

“energy star”) and the “top-runner system”, have been introduced internationally.
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4) International cooperation is becoming more important in the field of training and 

technology transfers which utilize extensive technological assets in Japan.

3. Development prospects

International coordination and cooperation are vital and it is essential to follow 

international trends, such as setting global standards in certain fields. Various measures 

have been put into practice for improving energy efficiency in the commercial and 

residential sector, which is one of the international trends. The improvement of energy 

efficiency in industries should be stressed continuously, and the results obtained by the 

improvement should be transferred to developing countries together with other 

measures. Japan has undertaken a commitment to contribute to the international 

promotion of energy conservation, coordinating a comprehensive system of policies and 

technologies to the actual needs and situation in each country.
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SPEC ’99
Promotion of Energy Conservation and Global Environment

Current Activities in the field of Energy Conservation in Japan and International Cooperation

Kazuki Tanabe
General Manager

International Cooperation Department 
The Energy Conservation Center, Japan

<Outline>
1. Necessity of Energy Conservation

Fundamental principles (The 3E’s)
Necessity of energy conservation (Condition In Japan, COP-3)

2. Promoting Energy Conservation
Revising energy conservation laws (industry, Residential)
Activities of the Energy Conservation Center (dissemination in Japan, 
international cooperation)

3. Overseas
Energy conservation measures (standard, labeling, ISC14001, etc) 
Technological trends (e.g. APEC energy conservation technology WS)

4. Promotion of Environmental Improvement and Energy 
Conservation (technology transfers, international cooperation, etc)



Fundamental Principles of 
Energy Policies

The principle is to harmonize with the trends world and 
to establish energy policies that are firmly grounded in the 
“Three E’s”.

“3 E Energy Security 
Economic growth 
Environment Protection



Total C02 Emissions in Japan to 2010
(Million tons of Carbon equivalent)

Case 1

Source: Advisory Committee on Energy, Interim 
report of supply and demand, June 1998



< Energy Consumption Unit>
(unit index)

Pulp and paper

Metal, machinery

Ceramics, cement

All Manufacturing Industries

Chemical

ron and steel Year 1973 = 100

Figure: Energy consumption basic unit per IIP Indies of industry production 
Source: Economic Statistics Survey on Energy



< Energy Demand of Sectors and GDP Growth >
Industry consumes about 50% of the total energy consumption. 

Transport and residential sectors demands are increasing.
Trillion Yen, millions of tons of oil equivalent)

First oil crisis Second oil crisis

Total energy supply
GDP (1990 value)

Final energy consumption
Industry 

Residential

Transport

1965 1970 1975 1980 19901985 1995
(Fiscal Year)

Figure: Energy Demand of Sectors and GDP Growth 
Source: Economic Statistics Survey on Energy



Energy Consumption : Increasing
(Crude oil equivalent 100 million kl)

388 million kl

Transport 24.1%

Residential 26.3%

First oil crisis
Industry 49.6%

Second oil crisis

1990 1995 (Year)

Figure: Final Energy Consumption Trends in Japan



Energy Conservation Plan

Industrial Sector

Follow up Federation of Economic Organizations Voluntary 
Actions : Various related commissions 
Revision and Strengthening of Energy Conservation Laws 
Providing future plans for reducing energy usage: Energy 
management designated
Promote rationalization of energy usage: Complete examination 
of factories
Mid size factories, work site plan: Establish second type energy 
management designated factories.



Energy Conservation Plan
Residential Sectors

Improving efficiency of energy consuming equipments 
Introduce the concept of the top runner method
Improving the energy efficiency of homes and buildings 
Improving energy conservation standards, improved 
support for ESCO
Technological development: Development and spread of 
low energy consumption OA equipment, high efficiency 
lumps
Lifestyle Changes:
The “Smart life” of energy conservation



Main Activities of the Energy Conservation
Center in Japan

Industry
Education on energy conservation
National testing for energy managers
Reports on successful cases of energy conservation
Energy conservation audits and proposal and 
technological development

Residential
Discovering and disseminating excellent energy 
conserving equipment
Energy Star program
Display performance on electrical devices
Energy conservation audits and proposal for buildings

Overall • ESCO research and develop
• ISO14001 seminar on Environmental inspectors course
• Energy conservation campaign “smart life”
• Advertising support, various research and surveys



Chart: International Cooperation Achievement 
(at the Energy Conservation Center since 1982)

Cooperation, support item No. of times Remarks

■ Dispatch of investigation 7 Energy conservation master
group (project) plan, etc

• Receiving people from 60 Energy conservation training,
overseas etc

• Training and seminars 45 Technological training
overseas

■ Dispatch of instructors to 64 Seminars/ symposium, etc
overseas

■ Dispatch of energy 72 Energy conservation
conservation specialists investigations, etc
to overseas

■ International forum in 1 8 Energy related international
Japan forums



Co-operation Network

Government
(Mill)

Energy related 
Associations

Research
Organizations

Energy Conservation Center 
ECCJ

International Energy 
Conservation

Private
Companies

Specialists

Overseas Energy Conservation Organizations
( Government and Private)



Energy Conservation Promotion Trends 
(Increasing electricity demand, focus on 

the residential sectors)

ic

Industry Residential

Various measures ASCO(US, Europe are ahead)

Building Diagnosis 
Top Runner
Labeling (mostly in Europe) 
Energy Star



Possibilities of Average Energy Conservation
in Mid-sized Factories

Rates of E.C. (%)
Amount of E.C. (kl /y ) 
(TOE)

450

400

350

300

250

200
150

100

50

0

Figure: Average Energy Conservation in Mid-seized Factories (estimated values) 
Source: Energy Conservation Center assessment results, March 1998



Industry Structure and Trends of 
Electricity Demand

(100 million kWh)

Metal machinery manufacturing industry

Iron and Steel Industry

Chemical Industry

Figure: Trends in electricity demand in main industries



Compassion of electricity consumption 
in the metal machinery manufacturing industry

Types of Products

Comparison of electricity consumption in the metal machinery manufacturing



Breakdown of electricity consumption change in 
electrical machinery manufacturing

(100 million kWh)
350

300

250

313.5

Power generation equipment etc.

General electronic 
equipment

Others

1985
Year

1994

Figure: Breakdown of electricity consumption change in 
electrical machinery manufacturing



E
nergy consum

ption 
im

provem
ents

ESCO (Energy Service Company) Research

1. ESCO system 2. Committee structure

(1 )Case study of factory, building 
(energy conservation audits and 
improvement)

cr
§•

Reimbursement

Financing Loan

{L

Investment for 
improvement

Energy Reduction 
{source of revenue)

is

• Energy conservation related 

audits

• Energy management

• Improving facilities
• Changing to energy efficient

equipment

(2) System subcommittee

(3) Contract, standard subcommittee



Trends of energy consumption for office buildings

250

ZOO -

150

ICO -

50

@ Energy consumption unit 
® Energy consumption amount 
© Floor space

« * « « » t* ' *

©
1—-------- 1 

73 75 77 79 '81
▲ ▲
1st 2nd
Oil Crisis Oil Crisis

‘33 '35 *87 '89 '91 'S3 '93

Figure: Trends of energy consumption for office buildings 
Source: Calculated from the Energy Economic Statistics Bulletin



Spread of home appliances in Japan

Refrigerator

Color television

Electric carpet

Vacuum
cleaner Air-conditioner

Clothes dryer

1990 1996 (*>

Figure: Spread of home appliances in Japan 
Source: Consumption Trends Investigation (Economic Planning 

Agency Investigation Bureau)



Power Consumption Rate by Sector

1 985 1996

M Transport ■ Residential □ Industry

Year



Standard Related Equipment List
Energy Conservation Center

pai BJ

Labeling

USA A3FEC

Standard
Top inner Energy Sbr Labdh^ Energy Star

Aircondtionere o o o O

Refrigerator o o o O

Huoresoertlairps o o o > k o
Wislii^ mxiine o o
Television sets o o EM, DOE 

C<ioperalii>n 
expand to ItemsVIR o

Rate washer o o
Ocn o o ) f
Copying iradines o □ c]
M^ietic dsk wit o □

Calculator o □ □

Display □ □

Riitier □ □

Facsimile □ □

Mtor o
Gasohiofuded passenger cars o
Gasdine^uded bucks o
Diesel powered passenger* cars o
Diesel pcwciid bucks o



European Union Energy Efficiency Label for Refrigerators

Energy
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Model

More efficient
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Trends of purchasing result in market, 
effect of labeling in Europe

4 0%

Figure: Trends of purchasing result in market, effect of labeling in 

Europe Source: 11 EC forum, July 1997



International Energy Star Logo

The international energy star logo is displayed on products themselves, as well 
as boxes, catalogs, advertisements, etc.
It is used in colors, or monochrome.

International energy star logo. It is displayed on energy-saving OA 
equipment.
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Air-conditioner Cooling Capacity: 2.5 kW (7 to 10 Tatami
Mat sized room)

Model

Voltage
1P lOO/Norarksd 
2PKXV*

Standard
Price

(¥)

Cooling Heating

Average
OOP

Annual
power
rates

(¥/m)

Function
Cooling

Capa

(kW)

Rawer
Ccnsu-
rrption
M

COP Power 
in Cooling 

(kWm)

Cost

(W

Standard 
Power open 
air at TC 

(kW)

Power
Ccneu-
npticn

(W)

COP Power
in hfeating 

(kWm)

Cost

(¥/m)

Power open 
air at 2°C

m

de­
form d

Clean-

s#o mf25\ 196,000 2.5 530 4.72 55 1,265 3.6 720 5.00 130 2,990 4.3 4.86 20,999 • •
IE RC-VZ25L 196,000 2.5 530 4.72 55 1,265 3.6 720 5.00 130 2,990 4.3 4.86 20,999 • •
MnSLBM SFK25CRZ 196,000 2.5 530 4.72 - - 3.6 750 4.80 - - 4.1 4.76 - • •
mo S«FE25^S - 2.5 560 4.56 - - 3.6 740 4.86 - - 4.0 4.71 22,700 • •
E RC-VZ293 196,000 2.5 560 4.56 59 1,357 3.6 740 4.86 141 3,243 4.0 4.71 22,722 • •
HMH RA&-2510UK 196,000 2.5 510 4.63 53 1,219 4.0 740 4.86 122 2,806 4.1 4.66 19,821 • •
mwi cstzm 197,000 2.5 585 4.27 58 1,334 3.6 865 4.86 142 3,266 4.0 4.57 22,765 • •
NAim 197,000 2.5 585 4.27 - - 3.6 740 4.86 - - 4.0 4.57 • •
fwnow. r^R ro nm ... 2-5 -iff! AZL 3.6 740

l—an_
4.86

-lift. m 3,336
4.0
4.0

4.57
4.57 23,223

• •

ftinRBM
E

SFK288
R3-VS25G

- 2.5
2.5

J^o
1,030

2.29
2.29

- - 16— 
3.4

Trracr
1,180 2.88 2.9 2.66 •

E R3-VS25F - 2.5 1,030 2.43 - - 3.4 1,180 2.88 - - 2.9 2.66 - •
mo smz5\ - 2.5 1,000 2.43 - - 3.4 1,180 2.88 - - 2.9 2.66 - •
mo S°P-25BLVR - 2.5 1,000 2.43 - - 3.4 1,180 2.88 - - 2.9 2.66 - •
wim CSriG25K - 2.5 1,100 2.27 - - 3.4 1,160 2.93 - - 2.9 2.60 - •
RMI FC258MFE 190,000 2.5 1,140 2.19 - - 3.4 1,280 2.66 - - 2.8 2.43 - • •
RUM FC-254IC - 2.5 1,140 2.19 - - 3.4 1,280 2.66 - - 2.8 2.43 - •
RUM FC-15M - 2.5 1,140 2.19 - - 3.4 1,280 2.66 - - 2.7 2.43 - •

m 225,000 2.5 1,140 4.72 86 1,978 4.0 1,280 5.00 190 4,370 4.7 4.86 30,907 - -

ABERKE 190,061 2.5 792 3.33 65 1,497 3.6 974 2.77 152 3,497 3.4 3.55 25,119 - -

MIN 150,000 2.5 530 2.19 53 1,219 3.4 720 2.66 119 2,737 2.4 2.43 19,442 - -

Figure: Example of electrical equipment performance
Source: Energy-saving electronic products comparison catalog ’97



Difference in Energy-saving Performance of 
Air-conditioners, by Types

Cooling capacity

O

3.2:

(kw)
Low

2.8 6

,r

\
2.2 j

|
1.5 2.0

1
2.5

oco
o cc« :<>»:

3.0 3.5 4.0

High

<f O
4.5 5.0 5.5

Energy consumption efficiency (cooling / heating
average COP)

Figure: Average COP distribution of heating and cooling of air-conditioners



There is a huge difference in energy-efficiency
between different types

Effective unobstructed capacity

0 200 400 600 800 1000

Annual electricity consumption (kWh/year)

Figure: Distribution of annual electricity consumption for refrigerator



□ 1989 models (before standards) 
■ 1993 models

1990 standard

□ □
1993 standard

300 400 500 600 700 800 900 1000
Adjusted Volume (Liters)

Fig. 2. Annual electricity use of top mount refrigerator freezers with auto­
matic defrost. Source: Ref. [24].



Asia Pacific Economic Cooperation

J Telecommunications! ""\

\ Trade Promotion

Energy

Industry energy 
technology WS

Sustainable
Development

Commercial Buildings 

Energy Efficiency WS

Working Groups (10)

Conference of ExpertsEnergy Conservation Standard 
Steering Group

APEC Ministers

APEC Economic Leaders

1999/3 1998/10



Strong Promotion of Environmental 
Protection and Energy Conservation

International
Harmonization

------- Framework on Climate Change
Standard of energy conservation 
measures
ISO 14001 etc

International
Cooperation

- Application of Experience in Japan 
Industry, residential

Technology
transfer

- Single technology—»
Technology in the 
configuration of the 
system (process, 
methodology)
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Global environmental measures and 
the Kyoto Protocol

An evaluation of international emissions trading

Frank Jotzo, Cain Polidano, Stephen Brown and Roger Stuart

Symposium on Pacific Energy Cooperation - SPEC ’99 
Dai-ichi Hotel, Tokyo, 16-17 February 1999

Ratification of the Kyoto Protocol will have significant medium and long term 
implications for the economies of both Annex B and non-Annex B countries. 
The protocol is one of the most ambitious and far reaching environmental 
policy initiatives ever attempted. It is therefore particularly important to 
evaluate the cost and environmental effectiveness of the different global 
environmental policy measures that can be used to achieve the protocol’s 
objectives. These measures include independently achieving a country’s 
emission reduction target entirely through national abatement actions and 
international emissions trading.

In this paper the cost effectiveness of meeting the Kyoto Protocol’s targets with 
international emissions trading is evaluated relative to independent national 
abatement without trading. It is shown that a system of internationally tradable 
emission quotas could simultaneously decrease the economic cost and 
increase the environmental effectiveness of achieving the Kyoto Protocol’s 
objectives.

ABARE project 1590

Innovation in Economic Research

• ♦« a •%?% sMi
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Introduction
On 11 December 1997 the international community adopted the Kyoto Protocol to the 
United Nations Framework Convention on Climate Change (UNFCCC). Developed 
countries collectively agreed to reduce their aggregate emissions of greenhouse gases by 
at least 5 per cent from 1990 levels over the period 2008-12. The emission reduction targets 
are comprehensive in their coverage of greenhouse gases across all sources and sinks.

The purpose in this paper is to evaluate the economic costs and environmental effectiveness 
of meeting the Kyoto Protocol’s targets with international emissions trading relative to 
independent national abatement without trading. The evaluation is conducted taking into 
account emissions of the three major greenhouse gases: carbon dioxide, methane and 
nitrous oxide. Estimates of the impacts of emission abatement policies are based on 
simulation results from ABARE’s Global Trade and Environment Model (GTEM). The 
paper draws on and adds to the analysis in Kennedy, Brown, Graham and Fisher (1998).

Key elements of the Kyoto Protocol and developments at 
Buenos Aires
Target commitments
Parties listed in Annex B of the protocol (mainly developed countries) have collectively 
agreed to reduce their aggregate anthropogenic carbon dioxide equivalent emissions of 
greenhouse gases to at least 5.2 per cent below 1990 levels for the first commitment period.

This collective Annex B target will be achieved through individual Annex B parties 
meeting differentiated targets that were agreed at Kyoto (table 1). Japan, the United States 
and members of the European Union have commitments to reduce greenhouse gas 
emissions to 6 per cent, 7 per cent and 8 per cent below 1990 levels respectively in the first 
commitment period. Australia’s target was set at 8 per cent above the 1990 level. This is 
comparable with the emission reduction commitments agreed to by other parties relative 
to their projected ‘business as usual’ emission growth paths.

Since Kyoto, the European Union has agreed to a differentiated internal European burden 
sharing arrangement for the purposes of collectively meeting its commitments. Under this 
new burden sharing arrangement, Portugal and Greece, for example, can increase 
emissions by 27 per cent and 25 per cent respectively, while Germany and Denmark have 
each agreed to reduce emissions by 21 per cent. These revised figures are shown in 
parentheses in table 1.

Anthropogenic sources of six greenhouse gases, including emissions from land use change, 
are to be included in national greenhouse gas emission inventories. However, emissions
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Table 1: Kyoto Protocol target commitments for Annex B countries
Percentage of base year or period

Party Target Party Target
Percentage of Percentage of

base year or period base year or period

Australia 108 Liechtenstein 92
Austria 92 (87*) Luxembourg 92 (72*)
Bulgaria a 92 Monaco 92
Canada 94 Netherlands 92 (94*)
Croatia 95 New Zealand 100
Czech Republic 92 Norway 101
Denmark 92 (79*) Poland b 94
Estonia 92 Portugal 92 (127*)
European Community 92 Romania a 92
Finland 92 (100*) Russian Federation 100
France 92 (100*) Slovakia 92
Germany 92 (79*) Slovenia 92
Greece 92 (125*) Spain 92 (115*)
Hungary c 94 Sweden 92 (104*)
Iceland 110 Switzerland 92
Ireland 92 (113*) Ukraine 100
Italy 92 (93.5*) United Kingdom of Great
Japan 94 Britain and Northern Ireland 92 (87.5*)
Latvia 92 United States of America 93
a Base year: 1989 b Base year: 1988. c Base year is average of years 1985-87. 
* Agreed European Union internal burden sharing arrangement.

from land use change are not included when defining the emission targets (shown in table 1) 
unless the changes were a net source of emissions in 1990. The six greenhouse gases 
covered by the protocol are carbon dioxide, methane, nitrous oxide, hydroflurocarbons, 
perfluorocarbons and sulfur hexafluoride.

Whether a country meets its commitments will be assessed by comparing its target with 
its emission inventory averaged over the period 2008-12. An average is used to reduce the 
influence of annual fluctuations in emission levels that can arise from external shocks or 
circumstances such as unusual weather conditions or a cyclical increase in economic 
activity.

Reductions in greenhouse gas emissions from sources and removals of carbon by sinks, 
such as forestry activities (subject to certain limitations, and future agreement on rules and 
methodologies), can be used to meet target commitments.

Flexibility mechanisms
There are a number of provisions in the protocol that provide flexibility in the way in which 
Annex B countries can meet their commitments and, thereby, capture opportunities for
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reducing the costs of meeting abatement targets. The allowed flexibility measures are 
emissions trading, emissions banking, the ‘clean development mechanism’ and ‘joint 
implementation’.

International emissions trading is a market based instrument that allows countries to meet 
their Kyoto commitments more cost effectively than through independent abatement by 
allowing abatement to be undertaken first in countries where the marginal cost of abate­
ment is lowest. Tradable emission quotas that specify the right to given volumes of 
emissions over a specified time period are issued to, and then traded between, participants. 
The parties can then decide whether to abate nationally or, if the marginal cost of abatement 
in the country is higher than the price of emission quotas, to purchase the right to emit in 
another country. While the Kyoto Protocol provides for international emissions trading, 
the principles and guidelines governing the operation of such a regime have yet to be 
negotiated.

Emissions banking allows emission reduction credits achieved in one commitment period 
to be transferred to a subsequent commitment period. This provides additional flexibility 
in the timing of abatement actions. Joint implementation is a mechanism for generating 
greenhouse gas emission reduction credits from abatement projects arranged jointly by 
Annex B parties. The clean development mechanism allows generation of credits from 
abatement projects financed by Annex B parties in non-Annex B countries. These credits 
can be used by Annex B countries to meet their emission targets. The clean development 
mechanism presents an opportunity for non-Annex B participation in addressing climate 
change while also providing opportunities for technology transfer to non-Annex B parties.

Policies and measures

The protocol recognises that countries will need to implement policies and measures to 
reduce greenhouse gas emissions in accordance with their national circumstances. The 
protocol lists a range of policies and measures. The list is illustrative rather than mandatory.

‘Bubble’ arrangements
The protocol provides for the establishment of ‘bubble’ arrangements between the 
members of any groups of parties that choose to fulfil their aggregate commitments jointly. 
The European Union internal burden sharing arrangement is an example of a bubble 
arrangement. The protocol also requires transparency in the modalities of the operation of 
bubbles. In the event of failure, each party will be responsible for meeting the target 
inscribed for it in its instrument of ratification.
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Noncompliance
No agreement was reached on how to determine or deal with cases of noncompliance. 
Approval of the procedures and mechanisms to determine and address cases of 
noncompliance, including penalties, are issues for further negotiation. However, the 
adoption of any mechanisms for dealing with noncompliance that would entail binding 
consequences would require an amendment to the protocol.

Entry into force
The protocol will enter into force when it has been ratified by at least 55 parties to the 
convention and by Annex I countries representing at least 55 per cent of total carbon 
dioxide emissions in 1990 from Annex I countries.

Developments at Buenos Aires
International climate change negotiations continued at the Fourth Conference of the Parties 
(COP4) to the UNFCCC in Buenos Aires, 2-13 November 1998. A key outcome of the 
conference was the adoption of the ‘Buenos Aires Plan of Action’ aimed at strengthening 
the implementation of the UNFCCC and preparing for the future entry into force of the 
Kyoto Protocol (a preliminary version of the COP4 decisions and resolutions can be found 
at http://www/unfccc.de./). The Buenos Aires Plan of Action is a comprehensive work 
program to develop the operational frameworks for a wide range of issues relating to the 
implementation of the UNFCCC and the Kyoto Protocol that were left unresolved in 
Kyoto.

A central feature of the Plan of Action is the work program on the three flexibility 
mechanisms of the Kyoto Protocol — international emissions trading (Article 17), the 
clean development mechanism (Article 12) and joint implementation (Article 6). Parties 
have been invited to submit proposals to various technical workshops and negotiating 
sessions with the aim of agreeing on the underlying principles, modalities, rules and 
guidelines for the three flexibility mechanisms at COP6 in late 2000.

Framework of analysis
The analysis of emission reduction scenarios in this paper is based on simulation results 
from the Global Trade and Environment Model (GTEM). GTEM is a dynamic general 
equilibrium model of the world economy developed at ABARE to address global change 
policy issues. It is derived from the MEGABARE model (ABARE 1996) and the GTAP 
model (Hertel 1997). A key development in GTEM since MEGABARE is an extension of 
the coverage of greenhouse gas emissions.
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Regional and sectoral detail
GTEM is an ideal tool for analysing international 
policies with wide ranging intersectoral 
ramifications because of its detailed regional and 
sectoral coverage. At its most disaggregated 
level, GTEM models 50 industries in 45 
countries and regions. The version used to 
simulate policy responses to the Kyoto Protocol 
has been aggregated to 24 commodity groups and 
19 regions. The particular commodity coverage 
was chosen to represent explicitly the products 
that emit greenhouse gases (fossil fuels and 
agricultural commodities) and the industries that 
are intensive consumers of energy inputs (such as 
electricity, iron and steel, nonferrous metals and 
processed agricultural products), as these 
activities are most heavily affected by green­
house gas abatement policies (tables 2 and 3).

Table 2. Regional coverage

Annex B
Australia 
New Zealand 
United States 
Canada 
Japan
European Union (12)
Former Soviet Union 
Central European Associates

Non-Annex B
South Korea 
China
Chinese Taipei
Indonesia
Other ASEAN
India
Mexico
Brazil
Rest of America 
Rest of world

Dynamics
GTEM is a dynamic model that permits growth in variables to be tracked over time. 
Population growth and capital accumulation are determined endogenously (within the 
model). This is in contrast to comparative static models, which compare two equilibriums 
(one before a policy change and one following it), and do not include changes in the supply 
of factors of production. The dynamic nature of GTEM is important when analysing 
climate change policies since both the timing of policy changes and the adjustment path 
an economy follows are highly relevant in the policy debate.

In GTEM, a ‘business as usual’ simulation, or ‘reference case’, is compared with policy 
simulations. The reference case simulation projects growth in labor and capital in each 
country or region, and the associated growth throughout the rest of the economy, in the 
absence of any policy changes. The results of a policy simulation are then interpreted as 
deviations from the reference case scenario and represent the influences of the policy 
change. For example, the influence of an emission reduction policy can be isolated by 
comparing emissions growth in the simulation against emissions growth in the reference 
case, as illustrated in figure 1. The effect on emissions (the distance ab in figure 1) may 
be reported, for example, as a 10 per cent reduction from the reference case emission 
projection at 2010 (the distance de in figure 1).
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Table 3: Commodity and greenhouse gas emissions coverage

COz from C02 from Nitrous
Commodities fossil fuel other sources Methane oxide

Energy
Coal ✓ ✓
Oil ✓ ✓ ✓
Natural gas ✓ ✓ ✓
Electricity ✓

Minerals and metals
Nonmetallic minerals ✓ ✓
Other minerals ✓
Iron and steel ✓
Nonferrous metals ✓ ✓

Manufacturing
Chemicals, rubber and plastics ✓ ✓
Fabricated metal products ✓
Resources processing ✓
Petroleum products ✓
Manufacturing ✓
Investment goods ✓

Services
Trade and transport ✓ ✓
Services ✓

Agriculture
Paddy rice ✓ ✓ ✓
Grains ✓ ✓
Nongrain crops ✓ ✓
Livestock ✓ ✓ ✓
Forestry and fisheries ✓

Processed food
Processed rice ✓
Meat and milk ✓
Processed food ✓

Emissions in GTEM
GTEM models emissions of three greenhouse gases - carbon dioxide, methane and nitrous 
oxide. Together, these three gases are responsible for 89 per cent of radiative forcing in 
the atmosphere (IPCC 1996). In Annex B regions, carbon dioxide, methane and nitrous 
oxide account for around 99 per cent of anthropogenic greenhouse gas emissions, 
excluding land clearing (United Nations 1998). For Australia the corresponding figure is 
99.7 per cent (Environment Australia 1997).

GTEM identifies three fossil fuels---- coal, natural gas and petroleum, and coal products
— that emit carbon dioxide when converted into energy. (Emissions from the conversion 
of crude oil are negligible as only a very small proportion of crude oil is used directly for
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Figure 1: Deviation from reference case in a GTEM simulation

Emissions
(Mt) Reference case

Impact of emission 
reduction policies 
calculated as deviation 
from the reference case

Emission reduction simulation

Deviation 
from the 
reference 
case (%)

Deviation from 
the reference case

1990 2010 Time

energy conversion purposes: it is principally transformed into the petroleum and other 
products that are then used for producing energy and for other purposes.)

Nonenergy carbon dioxide emissions from industrial processes are also represented in 
GTEM. These comprise fugitive emissions of carbon dioxide from oil and natural gas 
systems, emissions from metal production (iron, steel and aluminium) and emissions from 
the manufacture of lime and soda ash in the nonmetallic minerals industry.

Livestock is the most significant source of methane emissions. Emissions per head of 
livestock vary significantly between animal types, with cattle, sheep and pigs being the 
most emissions intensive. Methane emissions from poultry are negligible. Other sources 
of methane are paddy rice cultivation, fugitive emissions from oil and natural gas systems 
and coal mining.
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required in each country depends on the projected level of emissions growth for that 
country in a ‘business as usual’ reference case. These projections are discussed in the 
following section.

Revenue from the carbon emission penalty is assumed to be returned to the economy in a 
lump sum fashion, thereby having a neutral effect on the economy. Changing the way in 
which revenue is returned to the economy can alter estimates of the economic impacts of 
emission abatement.

International emissions trading
International emissions trading allows countries to meet their Kyoto commitments more 
cost effectively by allowing abatement in other countries where the marginal cost of 
abatement is lower. If the marginal cost of abatement in a country exceeds the quota price 
it is more cost effective for that country to purchase a unit of quota than to abate. 
Conversely, if the marginal cost of abatement is less than the quota price it is possible to 
undertake the abatement and sell the emission credit on the world market at a profit. These 
activities will occur until the carbon emission penalties are equalised across abating 
countries and a quota price emerges that is equal to the Annex B carbon equivalent penalty.

The individual Kyoto commitments represent an initial allocation of ‘rights to emit’, or 
emission quotas, among the participating countries. These can be traded between 
countries. The uniform carbon emission penalty determined in the model is sufficient to 
meet the aggregate emission target and can therefore be interpreted as the price of the 
international emission quota. Income (payments) from the sale (purchase) of emission 
permits are accounted for as foreign income transfers that add (subtract) to gross national 
product (GNP). For example, if Japan or the United States purchased emission quotas from 
the Russian Federation, it would be conceptually equivalent to paying the Russian 
Federation to include some of the United States’ or Japan’s greenhouse gas emissions in 
its inventory.

A number of design and implementation issues are critical to achieving a least cost outcome 
in any emissions trading scheme (see, for example, Hinchy, Hanslow, Fisher and Graham 
1998). Ensuring that the market for tradable permits is competitive and that transaction 
costs are minimised are central to these design issues. To simplify the analysis it is assumed 
that no trader is able to exercise market power, that there are no transactions costs and that 
there is perfect compliance with the scheme.

Reference case projections
The reference case does not include the impacts of energy policies that are currently being 
either implemented or negotiated in response to climate change. It thus constitutes a
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Table 4: Projected average annual growth in emissions, population and output, 1990-2010: 
reference case

Carbon
Carbon
dioxide Methane

Nitrous
oxide

equivalent
emissions Population

Output
(GDP)

% % % % % %

Annex B 086 -0.50 1.02 0.74 0.41 2.75
Non-Annex B 5.50 2.72 379 4.85 1.40 5.79
Global 2.74 1.59 2.52 2.56 1.18 3.43

‘business as usual’ projection. The reference case serves as a base against which to 
determine the magnitude of the constraint implied by the Kyoto targets for emissions 
growth in Annex B regions, using 1990 as the base year. The reference case projections 
for greenhouse gases emissions, population and GDP are shown in table 4.

In the absence of abatement measures, global anthropogenic emissions of methane, nitrous 
oxide and carbon dioxide from fossil fuel combustion are projected to grow by 
approximately 66 per cent between 1990 and 2010. This represents an increase of around 
18 billion tonnes of carbon dioxide equivalent greenhouse gases. Emissions from 
developing countries are projected to increase more rapidly than those from Annex B 
countries over the projection period in the reference case. On average, total carbon 
equivalent emissions from Annex B countries are projected to rise by 0.7 per cent a year 
over the period 1990-2010, compared with 4.9 per cent a year for developing countries. 
Accordingly, the Annex B share of world emissions is projected to fall from 65 per cent 
in 1990 to 45 per cent in 2010.

Carbon dioxide is the primary source of emissions growth in Annex B regions. Carbon 
dioxide emissions accounted for 88 per cent of Annex B emissions in GTEM in 1990 and 
this share is projected to increase to 90 per cent in 2010. Methane emissions from Annex 
B regions are projected to decrease over the period 1990-2010 because of technological 
improvements in the production of coal, oil and gas and the slower growth in agricultural 
production relative to overall GDP growth. While nitrous oxide emissions account for only 
a small proportion of greenhouse gas emissions their high growth rate makes nitrous oxide 
an important gas to model. The high growth in nitrous oxide emissions is driven by the 
projected higher than average growth in the transport and chemicals, rubber and plastics 
industries.

The projected emissions for Annex B regions are presented in table 5.

The strong projected growth in emissions from non-Annex B regions is largely a result of 
high projected population and GDP growth (see table 4) and the consequent growth in the
demand for energy and emission intensive production. The demand for fossil fuels is
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projected to rise due to the generally lower 
costs and greater accessibility of these fuels 
than hydropower and nuclear energy.

Table 5: Projected emissions of the three 
major greenhouse gases a
Annex B regions: reference case

The inclusion of methane and nitrous oxide 
in the model leads to lower projections in 
the rate of growth of total greenhouse gas 
emissions than when the analysis is 
restricted to carbon dioxide. For example, 
the average annual growth in Annex B 
carbon dioxide emissions is projected to be
0.86 per cent over the period 1990-2010. 
Over the same period, the average annual 
growth in Annex B carbon equivalent 
emissions is projected to be 0.74 per cent.

1990 2000 2005 2010

Mt Mt Mt Mt

Australia 382 445 481 519
New Zealand 44 52 56 61
United States 6 064 6 683 7 216 7 737
Canada 585 621 689 759
Japan 1 190 1333 1 386 1 432
European Union 3 108 3 490 3 677 3 827
Former Soviet Union 5 042 3 873 4 108 4 588
Eastern Europe 1 583 1 426 1 618 1 887
Total Annex B b 18 124 18 082 19 405 20 997
a Carbon dioxide, methane and nitrous oxide, b Includes other 
Annex B countries not listed above.

The lower growth in Annex B carbon equivalent emissions reflects a projected decline in
methane emissions in Annex B regions. Consequently, the relative magnitude of abatement 
required to meet the Kyoto commitments is smaller.

Global impacts of the Kyoto Protocol
By allowing emissions to be reduced where it is least costly to do so, an emissions trading 
scheme is projected to reduce the aggregate economic cost to Annex B countries of meeting 
their Kyoto commitments to around a third of what they would be in the absence of 
international trading (figure 2). The aggregate GNP of Annex B countries is projected to 
be 0.4 per cent lower at 2010 than in the reference case, compared to 1.0 per cent in the 
absence of trading. The net real GNP impact in non-Annex B countries as a whole is

Figure 2: Change in real GNP under the Kyoto Protocol at 2010, relative to the 
reference case

-1.2

Annex B Non-Annex B
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projected to be slightly positive, whether or not there is an international emissions trading 
scheme in place.

Impacts on Annex B regions
Changes in GNP can be decomposed (to a first order approximation) into impacts from a 
range of sources — the direct impact on an Annex B country of an increase in the cost of 
emitting carbon within that country; a trade impact; and a foreign income transfer impact 
arising from international quota purchases and sales (if any).

Carbon equivalent penalties
The relative magnitude of GNP changes with and without emissions trading is partly 
correlated to the size of the carbon equivalent penalty. The major source of the economic 
costs of meeting the abatement targets in Annex B countries is an increase in industrial 
production costs and consumer prices as emission restrictions force producers and 
consumers in Annex B countries to move away from, for example, carbon intensive fossil 
fuel use or methane-emission intensive production processes, and into more expensive 
alternatives. The increased costs to industry and consumers of using fossil fuels and some 
agricultural inputs tend to dampen economic activity. The resulting decline in demand for 
labor and capital reduces real returns to labor and capital, in turn leading to reduced 
aggregate income and lower levels of economic activity. Projected carbon emission 
penalties at 2010 with and without emissions trading are shown in figure 3.

Under independent abatement, each Annex B country must meet its emissions target 
domestically, irrespective of cost. The average carbon equivalent penalty is significantly 
greater in the case without trading, as regions with higher abatement costs require a higher 
penalty to induce abatement. Emissions trading reduces the carbon equivalent emission 
penalty because it permits abatement activities to occur wherever they are least expensive

Figure 3: Annex B carbon equivalent emission penalties under the Kyoto Protocol gw 
at 2010 IS

50
1992US$/t of 

carbon equivalent

M No emissions trading (weighted average) 
1-----i Emissions trading

Carbon dioxide only Three major gases
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The most significant sources of nitrous oxide emissions are the transport and chemicals 
industries. Within the chemicals industry, the major sources are the manufacture of 
nitrogenous fertilisers, explosives and nylon products. Livestock manure and the 
application of fertilisers in agricultural industries are other sources of nitrous oxide 
emissions.

Emissions of methane and nitrous oxide are represented in GTEM in carbon dioxide 
equivalents. The carbon dioxide equivalent is derived by multiplying the emissions by the 
appropriate global warming potential, a measure of the relative radiative forcing of 
different greenhouse gases. The global warming potential values are 1, 21 and 310 for 
carbon dioxide, methane and nitrous oxide respectively over a 100 year time horizon (IPCC 
1996). A molecule of nitrous oxide, for example, is 310 times more potent in terms of 
climate forcing than a molecule of carbon dioxide over a 100 year time horizon.

Limitations of emissions coverage
A number of greenhouse gas emission sources that are not currently included in GTEM are:

• carbon dioxide emissions from changes in land use and sequestration by sinks;

• methane and nitrous oxide emissions from burning agricultural residues and savannas;

• methane emissions from the disposal of solid waste, wastewater handling and waste 
incineration; and

• methane and nitrous oxide emissions from various industrial processes and combustion 
activities.

Emission reduction responses
GTEM contains two mechanisms for industries to reduce emissions in response to policy 
measures designed to limit greenhouse gas emissions. The first and most important way 
is to substitute away from emissions intensive inputs or products. GTEM contains a number 
of such substitution possibilities. The second response is to increase the efficiency of 
emission generating activities. GTEM’s treatment of efficiency responses is described in 
Kennedy et al. (1998).

Measuring economic costs
A range of macroeconomic variables has been used in the recent literature to measure the 
impact of climate change policies on national economic welfare. These include gross 
domestic product (Manne and Richels 1998), gross national product (McKibbin and Pearce 
1996; Kennedy et al. 1998), gross national expenditure (Brown et al. 1997), direct net cost 
measures (Jacoby, Schmalenese and Wing 1998), real consumption and equivalent 
variation (Montgomery et al. 1998).
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In this paper, changes in gross national product (GNP) are used to measure the aggregate 
economic impacts of policies. GNP is equal to gross domestic product (GDP) plus foreign 
income transfers and therefore provides a complete measure of the flow of income 
available to an economy for consumption and saving. In the context of international 
emissions trading, for example, changes in GNP from reference case levels account for 
both the changes in GDP resulting from increases in the cost of emitting carbon and the 
income transfers associated with quota purchases and sales.

Modeling emission abatement policies
In the policy simulations presented in this paper, countries are assumed to gradually reduce 
national emissions until they reach their Kyoto target in the year 2010. The model 
specification requires that a particular year be defined as the time at which the Kyoto targets 
are met. In practice, countries would meet their emissions target over an average of the 
years 2008-12.

The two policy options for limiting greenhouse gas emissions that are examined here are 
independent abatement (without international emissions trading) and the implementation 
of an international system of tradable emission quotas.

Independent abatement
In modeling independent abatement it is assumed that governments adopt policy 
instruments that impose the smallest possible cost on their economies. A discussion of 
efficient approaches to reducing carbon dioxide emissions within a country is provided in 
Fisher et al. (1996). If least cost approaches are not adopted the estimated economic costs 
of implementing the Kyoto Protocol will be higher than those reported here.

In GTEM, least cost modeling of independent emission abatement involves imposing a 
per unit tax on carbon dioxide emissions or a ‘carbon equivalent emission penalty’ in each 
period for which emission restrictions apply. The carbon equivalent emission penalty can 
be interpreted as the marginal cost to the economy of implementing any least cost policy 
designed to achieve a given level of emission abatement — that is, the increase in the costs 
of abatement resulting from reducing emissions by an additional unit. It therefore 
represents the broad class of least cost economic instruments that could be used by 
governments to reduce emissions. This includes, for example, domestic emissions trading, 
where the penalty would be interpreted as the price of emission permits.

The carbon equivalent penalty will be sufficiently large to achieve the assumed emission 
target and it will differ from country to country. The carbon emission penalty raises the 
costs of emission producing activities and encourages a shift of resources into less emission 
intensive activities, thereby reducing emissions. The magnitude of emission reduction
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within Annex B countries. In practice, marginal abatement costs differ substantially across 
countries. A regime of tradable quotas shifts emission reduction activities to regions with 
lower abatement costs, thereby reducing aggregate marginal abatement costs. As shown 
in figure 3, the projected carbon equivalent penalty for the weighted average of Annex B 
countries is nearly three times as high as the corresponding uniform penalty with trading. 
This result is achieved whether or not methane and nitrous oxide are included with carbon 
dioxide.

Including methane and nitrous oxide emissions in the analysis does, however, lower the 
carbon equivalent penalties below those in the simulation with carbon dioxide only (see 
figure 3). The projected price of emission permits is more than a third lower when the two 
other major gases are accounted for. There are two main reasons for this. First, the projected 
growth rates of industries emitting methane and nitrous oxide, particularly in agriculture, 
are lower on average than those for energy intensive industries (see table 4). This results 
in a lower baseline projection of the emissions growth rate, and thus a smaller abatement 
target relative to the reference case. While the total abatement required is higher than if 
carbon dioxide only is considered, the target as a percentage of total emissions is lower. 
Second, a larger base of activities generating emissions provides additional possibilities 
for substituting inputs and improving the emission efficiency of production processes to 
reduce emissions. With more opportunities for replacing emission intensive activities, a 
smaller carbon equivalent penalty is needed to induce the required reductions in emissions.

Trade impacts
The impacts of Annex B policies under the Kyoto Protocol on international trade can also 
be an important determinant of economic costs. The trade impacts arise because actions 
to limit emissions in Annex B countries will affect the relative prices of products traded
on world markets. For example, abatement policies will tend to reduce global demand for
fossil fuels, thereby exerting downward pressure on global fossil fuel prices. Revenue from 
fossil fuel exports from Annex B and non-Annex B regions can therefore be expected to 
decline.

On the other hand, the competitiveness of fossil fuel exporters in non-Annex B regions is 
likely to increase relative to exporters in Annex B countries, where fugitive emissions of 
methane are subject to taxation, thus increasing production costs. Also, Annex B countries 
that export greenhouse gas intensive products, such as iron and steel, aluminium and, to a 
lesser extent, processed rice, could face a reduction in export demand as these industries 
begin to relocate to developing countries. The tendency to relocate is discussed in more 
detail below, but occurs because greenhouse gas intensive products become more price 
competitive in countries that do not have quantitative reduction targets under the protocol. 
Such trade impacts could be large for individual countries, depending on the composition 
and direction of their trade and extent of net foreign asset holdings (McKibbin and Pearce 
1996; Brown et al. 1997).
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Income transfers and regional emissions reductions
The trade in emission permits leads to income transfers between regions. Figure 4 shows 
projected net transfers from the buying and selling of emission permits at 2010 as a share 
of each region’s GNP.

With Annex B emissions trading, the low abatement cost regions of the former Soviet 
Union and eastern Europe are projected to be net sellers of emission permits, undertaking 
more abatement than they would without trading. All other Annex B countries would be 
net buyers of permits, reaching their targets partly by paying the former Soviet Union and 
eastern Europe to increase their abatement efforts. For the former Soviet Union, emissions 
are projected not to exceed 1990 levels by 2010. Consequently, that region will more than 
meet its Kyoto Protocol abatement commitment by reducing its emissions below 1990 
levels through economic contraction. Eastern Europe will have to reduce emissions to 
reach its target. Eastern Europe’s marginal cost of abatement is, however, below the Annex 
B average and this will allow this region to become the second largest net seller of emission 
permits.

Measured as a percentage of GNP, the transfer payments are small for all countries that 
are net permit buyers. Canada, projected to be the largest net buyer of permits relative to 
the size of the economy, would spend less than 0.3 per cent of its GNP to buy emission 
credits abroad. All other net buyers are projected to spend less than 0.2 per cent of GNP 
on permits. The relative impact is much larger on the regions that receive payments in 
return for undertaking more abatement. Income transfers are projected to account for more 
than 3 per cent of the former Soviet Union’s GNP in 2010. This asymmetry arises because 
the net payments are made to economies with relatively small GNPs.

The buying and selling of emission permits under international emissions trading will lead 
to changes in emissions by the different Annex B regions relative to those under

Figure 4: Income transfers as a percentage of GNP at 2010 under the Kyoto Protocol 
with emissions trading
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Figure 5: Emission reductions in Annex B regions at 2010 under the Kyoto Protocol, 
relative to the reference case
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independent abatement. Buyers of permits can reduce their emissions by less than they 
would have to reach their target independently by domestic abatement only, while net 
permit sellers would increase their abatement efforts. On average, the countries buying 
permits are projected to reduce their emissions by 14 per cent instead of by 26 per cent 
under independent abatement. The regions that sell permits (the former Soviet Union and 
eastern Europe) increase their abatement from 5 per cent to 32 per cent. As shown in 
figure 5, Australia and the United States are projected to make below average use of 
emissions trading to reduce their domestic abatement. Japan is projected to undertake the 
greatest replacement of domestic abatement by the purchase of emission quotas.

Impacts on non-Annex B regions
Because of trade links between Annex B and non-Annex B countries, abatement policies 
in Annex B countries will affect non-Annex B welfare. Two largely offsetting influences 
drive these results.

First, the production of greenhouse gas intensive products in non-Annex B industries does 
not carry an emissions penalty, providing these goods with a competitive advantage over 
Annex B products. This will tend to increase export earnings and GNP in non-Annex B 
countries that rely heavily on exports of greenhouse gas intensive products.

Second, increased costs of Annex B production are passed on to consumers in non-Annex 
B regions through more expensive imports. This, combined with a reduction in demand 
for fossil fuel exports (as for Annex B countries) will tend to reduce non-Annex B GNP.

The overall result of those two opposing influences is that non-Annex B countries are 
projected to experience a small increase in GNP of around 0.07 per cent (as shown in 
figure 2). However there will be a significant variation in impacts among non-Annex B
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countries — for example, large fossil fuel exporters will experience losses, while countries 
with a comparative advantage in the production of energy intensive exports based on 
imported fuels will gain.

Emission reductions and carbon equivalent leakage
Annex B emissions under the Kyoto Protocol are projected to fall by around 20 per cent 
relative to the reference case at 2010 whether or not emission reductions are undertaken 
with trading. Non-Annex B emissions, however, are affected by the policy instruments 
used in Annex B countries. Emissions of the three major gases in non-Annex B countries 
are projected to increase by 1.0 per cent and 2.0 per cent, with and without emissions 
trading respectively, relative to the reference case at 2010 (figure 6).

This phenomenon is known as ‘carbon equivalent leakage’. It is the partial offsetting of 
emission reductions in abating countries by increases in emissions in nonabating countries. 
Leakage occurs because, for example, emission abatement increases the cost of fossil fuel 
use, and therefore the price of fossil fuel intensive products such as iron and steel and 
nonferrous metals, in Annex B countries. As a result, non-Annex B producers of fossil 
fuel intensive products gain a competitive advantage over producers in Annex B countries. 
In response, there is a partial shift in emission intensive industries from Annex B to non- 
Annex B countries. Leakage also takes place in industries that emit methane and nitrous 
oxide.

The increase in non-Annex B emissions of 2.0 per cent without emissions trading that is 
projected by GTEM implies a carbon leakage rate of 12 per cent; that is, for every one 
million tonnes reduction in carbon equivalent emissions in Annex B regions, carbon 
equivalent emissions from non-Annex B regions are projected to rise by 120 000 tonnes. 
With an emissions trading scheme, in contrast, the leakage rate is halved to 6 per cent.

Figure 6: Emission reductions in Annex B regions at 2010 under the Kyoto Protocol, 
relative to the reference case e
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Total global emissions of the three major gases are projected to be 0.5 per cent lower in 
2010 than they would have been without emissions trading.

The extent of leakage is correlated with the size of the carbon equivalent penalty: the 
greater the penalty, the greater the impost on emissions intensive producers in Annex B 
countries and the greater the loss in competitiveness with developing countries. 
Introducing emissions trading, which results in lower penalties, therefore lowers the extent 
of carbon equivalent leakage and enhances the environmental effectiveness of climate 
change policy.

Conclusion
This paper uses a version of GTEM that includes carbon dioxide, methane and nitrous 
oxide to examine the economic impacts of the Kyoto Protocol. The results show that 
international emissions trading is a more efficient and effective mechanism than 
independent abatement for achieving the environmental objectives of the Kyoto Protocol. 
First, the cost of abatement to Annex B regions in aggregate is lower with international 
emissions trading. Second, the environmental effectiveness of the Kyoto protocol is 
increased because the extent of carbon equivalent leakage is reduced. Including methane 
and nitrous oxides also significantly reduces the economic impacts of meeting the Kyoto 
targets. Among other things, this will reduce the impacts on the energy sector.
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INTRODUCTION

Now, in the early months of 1999, COAL as a viable source of energy faces numerous obstacles, 
the most prominent of these being increased environmental requirements and the issues of fossil 
energy in the era of Global Climate Change. The role of Clean Coal Technology as a bridge 
between Coal and the Environment faces an uncertain future.

Arriving with great promise in the United States in 1984 and in the Asia Pacific Region in 1993 
under the auspices of the Asia Pacific Economic Cooperation (APEC), the concept of Clean 
Coal Technology now must recognize that recent changes in the financial structure of most 
economies and the increasing environmental demands (political as well as regulatory) have 
forced an intensive reevaluation of the tactics that must be employed if these technologies are to 
become that bridge. Although the distribution and use of Clean Coal Technologies have not 
proceeded at the rate earlier expected, there are some promising signs that new realizations of 
energy demand, environmental costs (economic and social), and murmurs of dissatisfaction with 
the rate at which societal benefits associated with adequate supplies of energy are being realized 
are supporting the need for an accelerated and broader use of Clean Coal Technologies.



STATUS OF CLEAN COAL - THE CONCEPT AND THE TECHNOLOGIES

THE CONCEPT

The convergence of environmental regulations and the increasing demand for energy, in 
particular from coal, has forged the term CLEAN COAL. Considered by many as an oxymoron, 
clean coal technology, its development and use, has become a major world wide initiative. This 
initiative promises to be a mechanism by which the projected increased demands for energy can 
be achieved while, at the same time, achieving the goals being established by the environmental 
community. The success of the initiative is evident in almost every sector of the economy in 
which coal plays a significant role. No longer are there debates about utilities, sulfur dioxide and 
acid rain; commercial equipment exists and is being employed to solve the issues surrounding 
the release of the oxides of nitrogen; and the costs of electricity generated from coal still remain 
among the lowest. However, all of these and numerous other accomplishments remain 
essentially unrecognized in the ongoing debates about the environment and energy. Rather new 
challenges have been given to the coal community. Hazardous air pollutants and global climate 
change are the new burdens now being placed on Clean Coal Technology Research and 
Development efforts. As with the issues of Acid Rain, these challenges have been accepted and 
second generation Clean Coal Technology is being developed that will keep coal in the long 
range energy plans of the APEC economies. Technologies already are in the demonstration stage 
that will dramatically increase the efficiency with which coal is converted into usable forms of 
energy. Increases in efficiency reduce costs as well as the amount of carbon dioxide generated 
per unit of energy produced. These same technologies have the ability to solve the 
environmental issues represented by hazardous air pollutants. Will these be the last obstacles in 
the road to acceptance of coal as an energy source? Probably not, and the recognition of that fact 
is causing changes in the direction, focus and priorities of coal research and development efforts.

Through the efforts of the Asian Pacific Community, Clean Coal Research and Development 
activities have resulted in the awareness of, and access to, a wide range of technology options 
with which the environmental requirements of the region can be addressed at a competitive 

economic cost. The importance of these technologies and the potential role that they might have 
within the region has been examined in depth through the technical seminars of the Experts’ 
Group on Clean Fossil Energy and the Coal Flow Seminars of the Ad Hoc Coal Policy Group. 
Both activities are supported by the Energy Working Group (EWG) of the APEC. Numerous 
other activities of the individual economies implemented on a bilateral basis have served to 
provide emphasis and priority to the use of these technologies.

The assumptions made at the beginning of the effort, the factors used in determining technology 
priority, selection and use, the respective roles of government and industry and, least of all, the 
economic environment, are different today than when the Clean Coal Technology Initiative 
emerged. What has not changed is the role that coal must play in the economic and social
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development of the region. Accordingly, the concept as well as the application of the Clean Coal 
Technology Initiative must respond to meet new needs.

THE TECHNOLOGIES

No longer is the environmental community focused on power generation and coal combustion as 
the source of acid rain. The Clean Coal Technology Initiative responded to the challenges given 
in this arena of coal-related energy supply, and a variety of technologies were developed that 
provided a wide range of options to the potential user. These technology options:

• Provided each power generator with a wide range of options that enables the utility to 
match the performance of the individual stations with the limitations imposed on the 
emissions of sulfur dioxide, nitrogen oxides, particulates, etc.

• Generated indispensable data to the U.S. Environmental Protection Agency for their 
efforts to set the standards of allowable limits for emissions of nitrous oxides. The 
utility industry also has responded by retrofitting large amounts of generation capacity 
with low NOx burners and other controls.

• Increased the marketability of the low rank coals and increased the degree of carbon 
recovery in the coal utilization process.

• Demonstrated the feasibility, operability, reliability and potential role of several 
advanced more efficient concepts for power generation.

The EWG of APEC early recognized the potential of these technologies to be the bridge between 
coal as a source of the energy needed in the emerging economies of the region and the increasing 
demands of the environmental community. In response, the Experts’ Group on Clean Coal 
Technology was formed. The Group was given the task of raising the profile of these 
technologies to the level of viable choices for the planners and providers of energy to consider in 
meeting the rising demand for electricity as the driver of economic growth. Considerable effort 
has been given to achieving that goal. Under the sponsorship of the EWG and the APEC 
Secretariat, five Clean Coal Technology Seminars have been held, each hosted by a different 
economy. In addition, with the support of the EWG, the Ad Hoc Group for Coal Policy has 
implemented five APEC Coal Flow Seminars that examined the issues of coal utilization within 
the Asia Pacific Region. As discussed in the SPEC ‘98 Symposium, numerous other programs 
within several of the APEC Economies also have dedicated efforts to raise the profile of the 
technologies and to make the public aware of the benefits to be gained through their use.

Clean Coal Technologies that currently exist or are being demonstrated include those for:

• Coal Preparation and Carbon Recovery
Fines Recovery 
Mild Gasification 
Heavy Metals Removal



Environmental Emissions Control 
Sulfur Dioxide Removal 
Nitrogen Oxides Removal
Combined Sulfur Dioxide and Nitrogen Oxides Removal 
Particulates Control

Electric Power Generation
Integrated Gasification Combined Cycle 
Fluidized-Bed Combustion 
Slagging Combustors

Coal Processing for Industrial Applications
Direct Injection of Coal and Direct Reduction Techniques for the Steel Industry
Flue Gas Cleanup for the Cement Industry
Liquid Phase Methanol Production for the Chemical Industry

STATUS OF CLEAN COAL - ITS ROLE

In retrospect, it is evident that these efforts to raise the awareness of the community to the 
availability and promise of the technology as well as to the potential role the technology options 
could have in the solution of specific problems; in meeting the requirements of numerous 
applications; or in gaining significant environmental and economic benefits has not been 
sufficient to ensure their commercialization and use. It is obvious that it is again essential to 
explore the reasons for the limited application of these technologies.

The consolidation of the opinions of numerous authors leads to a consideration of three factors 
that, either individually or integrated together, are believed to be the principal impediments to the 
current use of the technologies. These include:

• Technology Risk and Increased Cost as the Most Important Factors
• Capital Availability/Financial Stability
• Environmental Uncertainty

TECHNOLOGY RISK AND INCREASED COST

A number of very promising clean coal technology options that can increase efficiency, reduce 
costs and lower emissions have been demonstrated. However, full commercial penetration by 
these technologies has not been achieved. It is evident that to achieve this goal it also will be 
necessary to demonstrate the availability of construction and operating experience. These data 
can only be acquired from the following 2-3 early commercial applications of each major 
technology. In order to install these early commercial facilities, the designer, manufacturer,



financier and owner must be willing to accept the technological and economic risk associated 
with demonstration or the not yet fully commercial technology. In the absence of some strong 
incentives, it is difficult to encourage decision makers to accept this uncertainty rather than to 
select the known. This trend has become even more evident with deregulation, low energy costs 
of competing fuels, and the more prominent role that the independent power producer now has in 
the decision making process.

In a recent study(1), the following criteria for financial incentives applicable to the U.S. Economy 
were proposed as being able to assist in overcoming the barrier to early commercialization of 
these Clean Coal Technologies as represented by their “Technology Risk”:

• Incentives would be preferable to direct subsidies.
• Incentives specifically should address technical and commercial risk associated with the 

development and deployment of a new technology.
• The incentives should be robust enough to encompass all fuels but have a primary 

emphasis on coal.
• The incentives should have a limited time-frame to address only the early commercial 

applications of new technologies.
• The incentives would apply only to those technologies that measurably increase 

thermal efficiency or substantially reduce emissions in comparison to conventional 
technologies.

• The incentives should first target domestic markets for deployment of the early 
commercial applications, but the incentives should be applicable to international 
applications of qualifying U.S. technologies by U.S. companies if domestic markets 
fail to offer sufficient opportunities for timely construction.

As would be expected, the guidelines for incentives applicable to the individual economies 
would be different in content and focus. However, it has been generally accepted by those that 
would commercialize Clean Coal Technologies that some kind of incentives are going to be 
essential . The incentives must be sufficient to have a developer assume the risk of an early 
commercial application of an emerging technology. It is also generally accepted that the level of 
incentives required is to be determined through a comparison of the revenue requirements for 
building and operating the clean coal technology plant and the LEAST COST ALTERNATIVE 
The financial incentives must be great enough for the CCT to compete with the lowest cost 
alternative energy source.

FINANCIAL STABILITY AND CAPITAL AVAILABILITY

There certainly is no need to tell anyone here that these are difficult times in the global financial 
markets. One result of the market turmoil and volatility is that traditional sources of financing 
have dried up for emerging market economies As reported recently^, the international 
commercial banks are limiting or reducing their credit exposures, and local and international
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capital markets have quickly closed to new debt and equity issues. The importance of this 
observation is that the principal source of trade, export and project financing (e.g., CCT projects) 
are the international financial institutions and the export credit agencies.

Previous experience, as expressed by knowledgeable representatives of the financial community 
in earlier Symposia of The Energy Data and Modeling Center, reminds us that international 
rating agencies, creditors in the public or private sector, prospective equity investors, etc., all 
utilize essentially the same criteria for evaluation project credit and country risk. These criteria 
were recently summarized^ and are included here as Figure 1. In addition to these criteria, some 
additional areas of concern to a prospective equity investor in the international market place are 
reported to be(4):

• Is the commercial code and the legal system able to protect foreign creditors and 
investors should legal actions be necessary?

• Is the local banking system liquid and does it have adequate capital? Is it regulated 
appropriately?

• Is privatization a priority?
• Are the right policies (e.g., transparent rate setting in the power sector) and the 

incentives in place to attract capital?

In response to the uncertainties that have essentially closed capital markets and which are the 
cause of the reluctant behavior of other sources of equity which do unlisted equities or 
“greenfield” projects, some innovative ideas have been suggested for ways to acquire needed 
equity(5). These include:

• Debt/equity exchanges and to permit debt to be utilized in part payment for government 
assets being privatized.

• Rescheduled local and international debt.
• Public/private sector insurance fund to cover technological risk of CCTs.
• Special export finance programs which involve traditional incentives combined with

significant rate subsidies.

Of equal or more concern to the technology developer in general and the developer of innovative 
new coal utilization processes in particular is the impact that these international uncertainties in 
the financial world are having on the internal availability of Research and Development (R&D) 
funds. For most economies a sense of realism must be generated about the relationship between 
R&D and the availability of new technology to meet the social, economic and environmental 
demands of a future society. In most cases these R&D funds have been reduced significantly, 
requiring prioritization and focus of R&D efforts. It must be remembered that the clean coal 
technologies that are positioned to resolve the energy issues of today started their evolutionary
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path over 20 years ago. When thought is given to the CCTs needed to solve the energy supply 
problems of the 21st century, the innovative concepts upon which those CCTs will be based must 
be supported financially as part of the R&D efforts in progress today and in the many tomorrows 
to follow.

ENVIRONMENTAL REQUIREMENTS

One of the factors key to the success of the various Clean Coal Technology Development 
Programs has been the flexibility of the technologies and their associated capability to meet 
changing demands placed on feedstocks, application and performance. Past challenges in the 
area of environmental performance have been met and exceeded. CCT technology has responded 
to the need to reduce sulfur dioxides, nitrous oxides, particulates, etc. It is within the capabilities 
of these technologies now in, and those approaching, the demonstration stage to meet new 
requirements being generated as a result of various Global Climate Change Initiatives. The near 
term concerns about the emissions of carbon dioxide (the focus of the activity at the recent Kyoto 
meetings and the environmental issue of the decade) as they are generated through the 
combustion of coal are being addressed by the technologies being demonstrated. These 
technologies are increasing the efficiency of the processes by which coal is converted to useable 
forms of energy.

As reported recently^:

“Increasing coal combustion efficiency from 20% to 30% reduces carbon dioxide 
emissions by 33% for the same amount of electricity generated. Improving efficiency 
from 30% to 40% results in a carbon dioxide emission reduction of 25% per unit of 
energy produced. Average global efficiency of coal utilization currently struggles to 
reach 25%.”

These relationships are further defined in Figure 2.

The potential for reduction of carbon dioxide emissions through the use of these technologies
also are reflected in another recent comparison^:

“Over its forty-year life a conventional 450 MW pulverized coal-fired electric generating 
unit would emit 32 million metric tons of carbon. By contrast, an advanced integrated 
gasification combined cycle (IGCC) would emit 29 million tons if installed today and 
would improve to between 26 million tons and 21 million tons if the advanced versions 
were available and installed in 2010 and 2020 respectively.”

Thus, the industry has available today the technology to reduce by 11 million tons for every 400 
MW of installed capacity the amount of carbon discharged during the combustion of coal to 
generate electricity. It should be noted also that, while these technologies will contribute



significantly to the goals of the Global Warming Initiatives, further advances in the technologies 
are in progress with goals that anticipate conversion efficiencies of up to 60%.

International attention is now focused on global climate change and the capabilities of energy 
technologies to achieve the associated environmental goals. However, for the technology 
developer, it is important to realize that as these goals are achieved other environmental 
challenges are certain to appear. This trend already is evident to the R&D community as early 
warning signals about the need to control hazardous air pollutants have appeared and the 
discussions on particulates (e.g. PM10 and PM2.5) intensify'8*.

These performance characteristics which enable the developer to substantially reduce the 
investment risk associated with environmental uncertainties are key to the future selection and 
use of Clean Coal Technologies.

THE FUTURE ROLE OF CCTs

Any comparative assessment of the degree to which Clean Coal Technologies have been 
distributed and/or utilized to date will confirm that the distribution is considerably less than what 
had been anticipated. This lower than expected result should not be considered as a measure of 
their importance or a comment on the essential role that they must perform if energy, economic 
and environmental goals of the Asia Pacific Region are to be achieved. Many evolving issues, 
not recognized earlier, have become significant factors contributing to the limited success of the 
cooperative efforts being made to achieve the commercialization of the technologies. New 
strategies must be implemented. The overly simplified expectations of the past must be replaced 
with the realities of the marketplace and the evolving needs and limitations of respective 
Economies must be recognized if the purpose and goals envisioned for CCTs are to be realized. 
Not only must the previous cooperative activities be continued, but increased levels of 
cooperative effort are needed to define, challenge and resolve these new impediments.

This observation should not come as a surprise. Indeed, there is evidence that some needed 
changes already are being implemented. Increased cooperative efforts designed to emphasize 
past successes and to address the impediments created by change are confirming that it is 
possible to eliminate those impediments and that the Clean Coal Technology needed for coal to 
remain as a viable source of energy for the region will be available.

However, the future of Clean Coal Technology also is being determined, not only by what 
technologies exist commercially or are being demonstrated today to solve the current issues of 
coal utilization, but by what innovative concepts will become available in the future to meet new 
challenges. It is not certain that any of these next generation concepts will be developed. The 
same economic crisis that is impacting the utilization of today’s Clean Coal Technologies 
threaten the development of the innovative next generation technologies.
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A decline in funds available for Research and Development is being experienced in most APEC 
Economies and world wide. As noted earlier, the availability of advanced CCTs in future years 
does depend upon adequate funding to support today’s R&D efforts. As a general rule, R&D 
efforts of 20 years or more are required to bring innovation into commercial readiness.

In response to this trend, actions are being taken to eliminate real and potential duplication of 
effort, to spend available funds with the upmost efficiency, and to actively seek cooperative 
support of R&D projects of mutual interest. Domestically, new prioritized and focused R&D 
Programs are evolving. Internationally, old memoranda of bilateral and multilateral cooperation 
are being updated and new discussions of expanded cooperative efforts are in progress. The 
APEC is becoming a stronger and more active vehicle by which cooperative efforts in areas of 
joint interest are being defined and implemented. The key words guiding these new efforts are 
evaluation, redirection, focus and, most of all, COOPERATION.

The results of these activities are becoming apparent in ongoing surveys and restructured R&D 
efforts that reflect a changing approach to the development of future Clean Coal and Coal 
Utilization Technologies. Examples of these activities and programs include:

• International Review of Coal Utilization Technologies and Their Use - Supported by 
the Japanese Economy’s Center for Coal Utilization, Japan (CCUJ), an international 
survey of the status and practical application of Clean Coal Technologies in developed 
countries of the world is in progress. The results of the study are to be used to 
evaluate and discuss the future direction of Japanese Clean Coal Research and 
Development efforts.

• The Foresight Programme of the Department of Trade and Industry, United Kingdom 
(UK) where two of the priority themes identified by the Energy Panel are concerned 
with power generation - Clean Coal Power Generation Technology and Advanced 
Combined Cycle/Gas Turbine Technology. It has been stated that developments in this 
field should(9):

Ensure that UK technology contributes to improved quality of life through 
reduced environmental impact.
Provide the UK with global market opportunities over the next 15-20 years and 
beyond.

• The Cooperative Research Center - New Technologies for Power Generation From 
Low-Rank Coal, Victoria, Australia, is(10):

Enhancing the potential of low-rank coal as a competitive fuel for future power 
generation by increasing scientific understanding of its behavior in advanced 
technology systems.
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Increasing the effectiveness and collaborative synergy of low-rank coal research 
in Australia by strengthening the interaction between participants.
Providing the necessary technical support for the export of such technologies 
which have application in many developing economies where coal resources are 
low-rank and often low-grade.
Contribute significantly to UK wealth creation.

• The Cooperative Research Center for Black Coal Utilization, New South Wales, 
Australia, that is using the resources of the participating organizations for research on 
thermal coal utilization that(ll):

Adds value to Australian black coal resources in overseas and domestic markets. 
Transfers research results effectively to the coal, power and metallurgical 
industries.
Develops international collaboration.

• The Vision 21 Program of the U.S. Department of Energy that will(12):

Integrate advanced concepts for high-efficiency energy production and pollution 
control into a new class of fuel-flexible facilities capable of coproducing electric 
power, process heat, and high value fuels and chemicals with virtually no 
emissions of air pollutants.
Be capable of a variety of configurations to meet diverse market needs including 
both distributed and central power generation.
Achieve the following goals:
a. Produce clean affordable transportation quality fuels, industrial grade 

heat/steam, innovative chemicals, and chemical feedstocks.
b. Achieve generating efficiencies greater than 60% using coal and greater 

than 75% using natural gas.
c. Demonstrate efficiency improvements sufficient to reduce carbon dioxide 

emissions by 40-50%, with the potential to reduce these emissions to 

near zero with the successful integration of sequestration technologies.

To achieve these goals of Vision 21, ongoing research and development activities (Figure 3) in 
advanced coal and biomass gasification and combustion, next-generation fuel cells, high 
performance turbine technology and advanced coal conversion technologies will be integrated, 
duplication of effort will be minimized, maximum cooperation between research activities 
implemented and efforts leading to cooperative (Government with Industry) projects intensified. 
The long-term goal is the Vision 21 Energy - Plex (Figure 4).

The near-term needs of the international community for coal utilization technologies that can 
produce significant environmental improvements, operate economically and be flexible enough 
to satisfy a wide range of siting and performance requirements can be met by the current
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generation of clean coal technologies. However, the next generation of these technologies will 
be available only if sufficient R&D funds remain available and if the efforts now in progress to 
restructure existing programs are successful in identifying and including in the restructured 
efforts those concepts needed to meet future demands.

SUMMARY

In the early years of the effort to develop and implement clean coal technologies, it was assumed 
that the merit of the technologies both from an economic and environmental point-of-view would 
be a sufficient incentive to insure their use once the performance characteristics were recognized. 
Much cooperative effort that involved activities in most of the APEC economies was focused on 
informing the public of these merits. Technologies and their applications were described, 
comparative examples of the benefits to be achieved through their use were explored in great 
detail, numerous training programs were implemented, etc. However, the slow progress made in 
the commercialization and use of these technologies to date has demonstrated that other factors 
directly related to the realities of the market place and the priorities of the individual Economies 
make any decision to utilize these technologies considerably more complex. A great deal of 
progress has been made in identifying these factors and in generating strategies to overcome the 
associated impediments. The implementation of these strategies will insure the role of clean coal 
technologies as the bridge between our ability to use coal as a viable source of energy and the 
achievement of environmental goals.

These efforts, now and in the foreseeable future, must be successful as the constant factor in the 
regions ability to meet its demands for electrical power is the need to use coal as an energy 
source.
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30 1.156 0.450
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60 0.578 0.225
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* World Coal Institute, Quarterly Newsletter Volume 27, September 1998
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toxics/pollutants, applied sequestration
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- High temperature air heaters/
Presurized fluidized bed combustion
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SLIDE 1

I am honored to have been asked to address this important gathering of experts and 
industry executives on behalf of the International Energy Agency and to present to you the 
IEA’s views on global energy market developments and the challenges they pose for policy 
makers in the Asia-Pacific region.

Co-operation on and co-ordination of energy policy is a cornerstone of the work of 
the IEA. The objective of this co-operation was and still is ensuring energy security. When 
we were set up in 1974 in response to the 1st oil crisis that meant oil security. Today, we 
define energy security more broadly to encompass all forms of energy and cover all aspects 
of the way energy is produced, supplied and used. A key element of that new definition is the 
environmental impact of energy: after all, finding an environmentally sustainable way of 
producing and consuming energy is ultimately the only way we can count on a secure energy
future.

Being the last person to address this conference, my presentation will inevitably 
touch on many of the issues that have already been addressed over the past 2 days. My aim 
will be to look forward at the way energy markets are likely to develop over the next two 
decades globally and in the Asia-Pacific region. I will also consider the direction that energy 
policy will need to take in pursuit of energy-related policy objectives as the region pulls itself 
out of the financial and economic turmoil of the past 18 months.

SLIDE 2

Let me start by briefly outlining the main points of my talk:



I will begin with some thoughts about how energy markets are changing in 
terms of the key factors driving energy demand, supply and prices.
I will go on to provide a short overview of the key results of the IEA’s world 
energy outlook to 2020, which we published recently.
I will then focus on the energy prospects for Asia-Pacific.
Finally, I will consider the implications of these trends for energy policy 
generally in the region in the context of considerable economic uncertainty as 
we move into the new millennium.

I shall be brief. My aim is not to burden you with numbers but to highlight the key 
trends and implications for the region.

SLIDE 3

The world is always changing but never have the changes sweeping energy markets 
world-wide over the past two decades been so rapid and so profound. There are many facets 
to the changes that have occurred and are still occurring, which impact directly and indirectly 
on energy policies and energy markets.

The world has seen a major shift in the structure of the economy, with a maturing of 
the economies of the industrialised west and a surge in investment and manufacturing 
production in developing regions, notably in Asia. Economic growth has been the driving 
force behind rapidly rising demand for energy and oil in particular in Asia. I will come back 
to the implications of the recent financial crisis for energy markets and policy later.

Economic reforms and restructuring are having a major impact on the energy sector. 

Public ownership and state monopoly are giving way to privatisation and competition 
involving the reduction or removal of price controls and subsidies and the opening up of 
energy markets to foreign, private capital. In most OECD countries, competition in supply 
based on third party access is being introduced in the gas and electricity industries.

The world economy has become increasingly globalised, driven by the geometric 
expansion in trade (which has risen twice as fast as GDP over the past 25 years) and the even 
more dramatic growth of international investment. It has been spurred by the revolution in 
information technology, the expansion of financial markets and the sudden cessation of the 
Cold war.
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The past quarter century has also seen a rapid increase in concern about the 
environmental effects of energy production, supply and use. In recent years, oil spills, nuclear 
accidents, polluted urban air and acid rain have politicised the environmental issue and thrust 
it to the top of the energy agenda. The threat now dominating the political debate, of course, 
is climate change brought about by emissions of greenhouse gases from the combustion of 
energy sources. SLIDE 4

Against this background, how do we see the world energy market developing over 
the next two decades?

Every two years, the IEA produces a study of long-term trends in energy supply and 
demand, with detailed projections by fuel, geographic region and type of energy related 
service or sector.

As we know, the future is uncertain. In view of these uncertainties, we do not 
attempt to predict what will happen to energy markets. Rather, we analyse the most important 
factors likely to affect the energy system within a quantitative framework. The approach we 
have adopted is a business-as-usual set of projections. This is best described as an illustration 
of how demand, supply and prices are likely to develop if recent trends and policies continue.

The results of our business-as-usual analysis shown in this chart point to continuing 
growth in energy use globally - driven essentially by economic expansion - and continuing 
heavy reliance on oil, gas and coal. In short, a fossil fuel future: fossil fuels are expected to 
provide about 95% of additional global energy demands to 2020.

Consumption of gas is expected to grow most rapidly, reaching the level of coal use 
by the end of the period.

Oil continues to dominate world energy consumption, with transport increasing its 
share of oil demand.

Oil prices, underlying these trends, are assumed to remain broadly flat through to 
2010, rising to $25 per barrel in 1990 prices by 2015.
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SLIDE 5

We do not expect any major changes in the fuel or sectoral mix of energy demand - 
barring major unexpected changes in policy or the economic context. Nonetheless, our 
analysis points to a significant shift in the geographical pattern of energy use from the OECD 
region to the developing countries - particularly in Asia.

At present Asia-Pacific accounts for 23% of world primary energy demand. I define 
Asia-pacific here as the OECD countries (Japan, Korea, Australia and New Zealand), China 
and the rest of East Asia (comprising virtually all the countries to the east of Myanmar). This 
share is expected to increase to 30% by 2020 in our business-as-usual projections, mainly at 
the expense of the share of the rest of the OECD. Asia-Pacific as a whole accounts for 42% 
of the total increase in world energy demand between 1995 and 2020.

Demand is projected to grow fastest in China. You can see that its share in world 
demand increases from 10% in 1995 to 15% by 2020. The share of the OECD Pacific 
countries, by contrast, falls from 7% to 6%.

I should emphasise here the considerable uncertainty with respect to the near-term 
economic situation underlying these projections. We have assumed that the region begins to 
recover from the impact of the Asian financial crisis from around 1999/2000. But the average 
rate of GDP growth is still assumed to be significantly lower over the period 1995-2020 than 
over the previous 2-3 decades, mainly as a result of the depressing effects of the crisis at the 
beginning of the projection period and the maturing of developing economies in the region.

SLIDE 6

Let me now focus on the Asia-Pacific region. The reasons for the more than doubling 
of the region’s share in world commercial energy use over the period to 2020 show up very 
clearly in this chart.

Commercial primary energy demand is projected to increase at an average annual 
rate of 4.3% - driven mainly by economic growth which we have assumed to average around 
4.5%, i.e. we expect very little change in the energy intensity of the region. Economic growth 
is driven in part by population growth.
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Coal and oil are expected to continue to dominate the primary fuel mix, supplying 
almost 80% of total commercial energy in 2020. The increase in coal use is explained largely 
by increasing industrial activity, particularly in China, which is projected to account for 79% 
of the entire region’s coal market by 2020 compared to 75% today. The transport sector is the 
main driver behind rising oil consumption.

However, natural gas experiences the fastest rate of increase of any fuel: its share of 
primary energy is expected to rise from 9% in 1995 to around 12% by 2020.

I should emphasise that these projections concern commercial energy: We should not 
forget that non-commercial energy - biomass - accounts for a significant proportion of total 
energy use - around 20% of final energy consumption in both East Asia and China according 
to estimates we have compiled. We expect non-commercial energy use to increase much less 
slowly than commercial energy use so that its share in total primary energy consumption 
should fall to around 10% by 2020.

SLIDE 7

The implications of these demand projections for the region’s dependence on imports 
of energy are profound. In our base projections, we expect net imports of oil and gas into the 
Asia-Pacific region to increase substantially.

The trend towards increased reliance on imported oil will be most marked in China. 
Until the early 1990s, China was a net exporter of oil. By 1996, imports accounted for 
about 15% of total supply. In our base case, we project net imports to rise to about 55% by 
2010 and over 80% by 2020 as surging demand outstrips the rate of growth in indigenous 

production.

Import dependency is also expected to increase in the rest of east Asia, from over 
50% at present to close to 90% by 2020. This results from an expected peaking and decline in 
output in the region’s two largest producing countries - Indonesia and Malaysia - over the 
next few years, only modest increases in production in Vietnam and Papua New Guinea and 
steady growth in demand throughout the region.

OECD Pacific oil dependency - already at 90% - is expected to increase even further 
to 96% by 2010.
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Similarly, the projected growth of gas demand will only be possible through imports 
- most likely in the form of LNG - in the absence of major new gas discoveries.

SLIDE 8

Having reviewed the prospects for the Asia-Pacific energy market in the context of 
global trends, let me now briefly outline some of the key policy issues and uncertainties 
facing Asian energy as we move into the third millennium.

First, the trends which I have described point to very real concerns about energy 
security, because of the magnitude of the growth in energy demand and the expected sharp 
increase in imports - particularly oil and gas.

The policy challenges for the Government in facing up to the prospect of worsening 
supply security include raising indigenous oil and gas production, developing alternative 
energy sources, promoting the more efficient use of energy and strengthening oil emergency 
preparedness mechanisms. Most Asian countries do not have emergency oil stockpiles. The 
IEA strongly supports moves on the part of some countries to bolster their energy security, 
which is to the benefit of Member and non-Member countries alike. For example, in 1996, 
we signed a co-operation agreement with China on working together in a variety of ways 
aimed at enhancing their energy security.

The governments of the developing Asian countries as well as the developed Pacific 
Rim countries will also need to address the issue of environmental sustainability as economic 
expansion and rising energy use exacerbate already serious local pollution problems and add 

to the global threat of climate change.

Finally, the need to carry forward energy sector reforms remains a pressing concern 
throughout much of the region. Chronic market distortions persist in many countries - the 
legacy of past policies to help the poor and protect local industries from competition. 
Progress has been made nonetheless in recent years to eliminate distortions caused by price 
controls and subsidies, to restructure inefficient industries and to promote market forces and 
ihward investment.
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SLIDE 9

The economic fall-out from the financial crisis that hit Asia in 1997 continues to have 
a major impact on regional energy markets and casts a shadow over market developments in 
the near to medium term.

Demand for oil in China and East Asia surged by around 7% per annum over the ten 
years to 1995 - almost 5 times the rate of growth in the OECD. According to our latest Oil 
Market Report, demand in 1998 increased by only 2% in China, was flat in the rest of East 
Asia and fell by an astonishing 6% in the OECD Pacific region (mainly due a collapse in 
demand in Korea).

Oil demand is projected to recover slightly in 1999, but with persistent economic 
problems in some of the so-called Tiger economies and an expected slowdown in China, it 
may take two to three years before we see a return to steady oil demand growth rates.

The impact of the slump in Asian oil demand on international oil markets is only too 
clear: the financial crisis is the primary cause of the current depressed level of oil prices.

One consequence of the fall in demand for energy generally which is already 
perceptible is delays to major infrastructure projects - particularly planned power and LNG 
projects. For example, Korea has already cancelled LNG purchases under short-term 
contracts and Thailand has shelved plans to import LNG and to import gas by pipeline from 
the Natuna field. Currency devaluations and the increased risk of investing in those countries 
hit by the crisis have also contributed to higher project financing costs.

SLIDE 10

Let me finish here with some key messages from an IE A perspective with respect to 
the right way forward in addressing persistent and emerging energy policy challenges.

I have suggested some probable impacts of the Asian financial crisis on the energy 
sector. While they are mostly negative - falling demand, reduced investment, delays in 
projects - they do provide a clear occasion for governments to take stock of their 
circumstances and develop and implement appropriate economic policies. In this respect, a
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crucial element is completing the process of reform in the energy sector. This involves giving 
prominence to market forces, removing barriers to trade and investment and promoting 
competition where possible. Transparent and open markets with price reflecting full 
economic costs provide the necessary signals for investing efficiently and using energy 
efficiently.

Related to this is the need to create a stable and attractive investment environment to 
ensure sufficient availability of capital to meet in a sustainable way increasing energy needs 
once the economic situation improves. Putting the emphasis on market forces is part of this. 
Fiscal, legal and institutional reform aimed at safeguarding investments and ensuring 
adequate returns is another part of the equation. It is through such reforms that Asian 
governments can restore investors’ confidence in the region.

Finally, there are clear mutual benefits in co-operating on an international level - in 
terms of promoting international trade and investment, contributing to global energy security 
and addressing global climate change concerns.

Many of the fundamentals for the Asia-Pacific region remain sound, despite the 
severity of the financial crisis. I am optimistic about the prospects for eventual economic 
recovery. We should not forget that energy is a long-term business: I believe that when we 
look back in several years time, we will see this period as a significant blip, but not one that 
diverted underlying trends which are shifting the centre of gravity of the global energy 
economy firmly towards this part of the world.
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Main Points

♦ What is changing?
♦ World energy outlook to 2020
♦ Energy prospects for Asia-Pacific
♦ Asia-Pacific energy policy challenges



What is Changing?
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I

• Economic situation
• Economic reforms/ 

restructuring
• Globalisation
• Environmental 
concerns

• Technology
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World Energy Outlook to 2020: 
A Fossil Fuel Future
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SLIDE 5World Energy Outlook to 2020:
Primary Energy Demand: 

Regional Trends



Energy Prospects for 
Asia-Pacific
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Asia-Pacific Energy Prospects: 
Imports of Oil Set to Rise

Net Oil Imports as % of Total Oil Supply
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Asia-Pacific Energy Policy
Challenges

SLIDE 8

♦ Enhancing energy supply security
♦ Environmental sustainability
♦ Energy sector reform:

- removing market distortions
- restructuring
- liberalisation



SLIDE 9

Impact of Financial Crisis on
Energy Sector

♦ Slower energy demand growth in short term
♦ Delays to major infrastructure projects
♦ Higher financing costs



Conclusions: The Way
Forward

♦ Completing energy sector reforms
♦ Creating a stable, attractive investment 

framework
♦ Co-operating internationally to reconcile 

economic growth, energy security and 
environmental goals


