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FOREWORD

IMPACT AND POLICY RESPONSES TO OIL PRICE SHOCK
IN THE SEACEN COUNTRIES

In the last five years, oil prices have escalated with prices reaching their highest level in August
2006. Even though the increase in oil prices in nominal terms has been significant, the impact on the
SEACEN economies, as a whole, has been relatively smaller in comparison to the earlier oil shocks
in the 1970s and 1980s but more asymmetric among the countries. This study highlights a number
of possible explanations for the relatively limited and asymmetric economic impact of the recent
oil price shock such as the different causes and nature of the shock, favourable global economic
environment, changes in oil dependency with economic structural changes, prudent policy responses
and improved resilience of the economies. While shocks in the 1970s and 1980s were caused mainly
by sizeable disruptions to oil supply, the recent oil price shock is caused by both the distortions in the
supply side and the rapid increase in demand.

To further investigate the impact of the recent oil price hike, this collaborative study analyses its
effect on the economies of selected SEACEN countries. Considering the interrelationship between
economic events and policy responses, the study also makes an attempt to evaluate the effectiveness
of monetary policy in responding to the consequences of oil price shocks on the economy.

This collaborative study is divided into 2 Parts: Part I consists of the integrative report and regional
analysis authored by Mr. Piter Abdullah, Visiting Research Economist from Bank Indonesia, who
aslo served as Project Leader. Part I consists of country chapters authored by the country researchers
from twelve participating member banks, namely, National Bank of Cambodia, Reserve Bank of Fiji,
Bank Indonesia, The Bank of Korea, Bank Negara Malaysia, The Bank of Mongolia, Nepal Rastra
Bank, Bank of Papua New Guinea, Bangko Sentral Ng Pilipinas, Central Bank of Sri Lanka, The
Central Bank of the Republic of China (Taiwan) and Bank of Thailand. The Project Leader would
like to express his deep gratitude to the country researchers for preparing their respective country
chapters and to the Directors of Research of the SEACEN member central banks and monetary
authorities for their useful comments and suggestions on the final draft paper. He would also like to
thank Dr. Kurtubi, Director of the Petroleum and Energy Economics Studies (CPEES), Indonesia,
for his valuable comments on the final draft of this paper. He gratefully acknowledges the support of
‘The SEACEN Centre staff in completing this study successfully. The views expressed in this paper,
however, are those of the authors and do not necessarily reflect those of The SEACEN Centre, or
SEACEN member central banks/monetary authorities.

Dr. A. G. Karunasena
Executive Director
The SEACEN Centre
Kuala Lumpur

Tune 2007
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Executive Summary

In the last five years, oil prices have escalated with prices reaching their highest level of $77 per
barrel in August 2006, or relatively the same level as the second oil price shock at the end of the
1970s. Even though the increasing oil price is significant, the impact on the economy as a whole is
not the same as in the earlier oil shock. Whereas the previous oil price shocks had caused a severe
economic slowdown in almost all countries, the current oil price shock coincides with the one of
most favourable global economy in the past 35 vears.

The muted impact of oil price shock in the recent times is in part related to the different causes and
nature of the shock. While shocks in the 1970s and 1980s were caused mainly by sizeable disruptions
to oil supply, the recent oil price shock is caused by both the distortions in the supply side and the rapid
increase in demand. To a large extent, the current oil price shock has been driven by unexpectedly
buoyant demand for oil, particularly in the US, and by the rapidly growing emerging market countries,
especially China which has almost doubled its demand for oil in the past 10 years. In contrast with
increase in oil demand, world oil production has stagnated. This unbalanced supply and demand
is worsened by lower oil inventories in industrial countries and by transportation bottlenecks both
for crude and refined oil products that have increased the pressure on oil tanker rates. Taking into
account the increasing world oil demand and geopolitical concerns over the security of future oil
supplies, the high oil price is perceived to be persistent in the intermediate future.

Similarly, the impact of the recent oil price shock has not been very significant in the SEACEN
countries as well. Some of countries such as Korea and Taiwan experienced only a limited disruption
during and after the shock. Other countries such as Malaysia and Papua New Guinea benefited as
government revenue increased and further improved their economies. One plausible explanation for
the limited impact of the oil price shock in Korea and Taiwan is that their economic structures have
evolved and are now much less dependent on oil than they were in the 1970s.

The decreasing oil dependency in some SEACEN countries to some extent is a result of energy
policies enforced by governments in the respective countries and has significantly reduced the impact
of the oil price shock to the economy. However, empirical results show that subsidy policies in oil
price cannot absorb the impact continually. In some countries such as Indonesia and Thailand, the
prolonged higher oil price has increased the subsidy burden on the government budget.

With regard monetary policy, empirical results show that in some SEACEN countries, monetary
policy indicators to some extent are endogenous to oil price hikes. However, such a response only
generates a small portion of the output movement due to oil price shocks. This confirms that erratic
and unpredictable fluctuations in monetary policies are not a primary cause of the business cycle. An
aggressive monetary policy response to an oil price hike would not have succeeded in averting the
downturn of the economy.

Considering the limited role of monetary policy to economic growth, in anticipation of oil price
shocks, monetary authorities would do better to focus their policies on the second round effect
rather than on the first round effect of the cil shock. Since domestic oil prices in most countries are
determined directly by the international oil price market, the first round effect of such an oil price
hike on inflation are likely to be small. However, the second round effect of that cil price hike could
be higher and therefore should be estimated appropriately.
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Chapter 1

INTEGRATIVE REPORT:
IMPACT AND POLICY RESPONSES TO CIL PRICE
SHOCK IN THE SEACEN COUNTRIES by Piter Abdufiah’

1. Introduction

1.1. Background

Oil is one of the most important energy resource for almost every economic activity.
Considering this important role of oil in the economy, it is easy to understand that increasing
oil prices will have significant impacts on the economy. The drastic increase in oil prices at
the beginning of the 1970s and 1980s had caused prolonged recessions in several countries.
These phenomena has triggered deep concern for the shortage of energy especially oil,
Since then, most industrial countries have been struggling fo increase the effectiveness and
the efficiency in energy use by imposing conservation and energy diversification policies,
i.e., imposing high fuel tax, and trying to utilise other energy resources such as solar energy.,
wind energy, etc. On the other hand, starting from the oil crises in the 1970s, oil price has
become one of the main indicators in economic analysis.

Starfing from 2002, oil price has tended to increase. In August 2006, ol price hit the
highest level of USS 77 per barrel, In terms of real value. This level is relatively the same as
that of the second ol price shock at the end of the 1970s. Even though the increasing oil
price in the last four years is significant, the impact on the economy so far, has not been
as large and symmetric across countries like the impact of the first oil price shock. There
are several plausible explanations for the recent phenomenon of oil price shock, including
the differences in factors causing the shock and the level of oil dependency, which has
been decreasing in most of developed countries. While shocks in the 1970s and 1980s were
caused mainly by distortions in supply side, the recent shock is caused by both supply and
demand. In addition, most of developed countries that are net oil importers, had learned
through the experience of the previous oil price shock. These countries seem to be better
dtle to anticipate more appropriately the current oil price shock while also at the same
time decreasing their cil consumption relative to their GDP. As a result, these countries did
not experience any significant downturns in their economies. Only those countries which did
not anficipate the volatility of oil price, experienced a significant impact on their economies
or even experienced recessions. Other factors that make current situation different include
the following:

1. The depreciation of the US dollar vis-G-vis the Euro and the Yen. If exchange rates vary
drastically, higher oil prices will not affect economies with non-dollar appreciated
currencies. The current high oil prices will not affect the economies of Europe and
Japan as much as they did in the 1970s. The depreciation of the dollar limits the impact
of high oll prices on the US economy.

2. The expansionary policies of the central banks and low interest rates. Since 2000, interest
rates had been declining while oil prices increasing. Previous increases in oil prices were
always associated with increases in interest rates.

3. The role of oil is mostly limited to the transportation sector. Since early 1970s, the shares
of oil fo electricity has been declining significantly.

1 Senior Economist seconded as a Visting Resecrch Economist to The SEACEN Centre from the Central Banking Education and Studles of Bank indonesia.
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The same phenomenon occurred in Asicn countries. For example, some countries
such as Malaysia and Taiwan, although differing in their natural resources (Malaysia is an
oll exporter while Taiwan is an oil importer), were not affected significantly by the oil price
shock. Meanwhile Indonesia, a member of OPEC, experienced significant effects from the
ol price shock with inflation increasing sharply during the period of oll price shock.

1.2. Objectives

This study aims to analyse the impact of oll price shock on the economies in the selected
SEACEN countries?. Considering that central banks are concermned with the effectiveness of
its policies during the il price shock, this study will alsc evaluate whether monetary policy
response of the central banks can alleviate the consequences of oil shocks on the economy.
This study will try to answer the following questions:

1. How did the oil price shocks affect the economies in SEACEN countries?

2. Were the effects of oil price shock symmetric across SEACEN countries? What factors
caused the asymmetric effects?

3. How did monetary authorities in the SEACEN countries impose their policies? Were they
independent or dependent on the oil price shock?

4.  Did monetary policies, which were conducted in response 1o the rising oil prices, affect
the economy significantly in the particular country?

The resulfs of this study can hopefully be used by the monetary authorities in SEACEN
countries In their choice of the appropriate policies 1o antficipate the impact of oil price
shock on the macro economy.

1.3. Scope and Structure of the Integrative Report

The main focus of this study is to calculate and compare the impact of oil price shock
across selected SEACEN countries. In line with that objective, considering the core function
of central bank, this study will also investigate the independency and effectiveness of
monetary policies imposed by monetary authority responding to the oil price shock. To meet
these objectives, this report will cover the dynamics of infemational oil prices, domestic fuel
pricing policy, monetary policy response to oil price shock. and economic development
indicators such as econemic growth, government revenue, exchange rate, and inflation.

To gain a better understanding on the impact of oil price shock on the economy, this
report will highlight the role of oil in the selected SEACEN countries. These wili be descripfive
in nature, giving a comparative review on energy policy development and how it affects
the country’s dependency on oil.

The report is structured as follows: Section 1 is the infroduction, followed by Section 2
that will highlight the cause and prospects of the recent cil price shocks. In Section 3, the
role of oll price in the selected SEACEN country’s economy is described. Section 4 analyses
the impact of oil price shock. This Section also includes the assessment of whether monetary
policies implemented by central banks in the selected SEACEN countries were endogenous
or exogenous to the oil price shock and whether they were effective or not in reducing the
impact of oil price shock on the economy. Section 5 investigates the factors causing the
asymmetric impact of oll price shock across countries. Section é concludes the report with
some recommendations.

2 There are eleven SEACEN member barks that participated in this project, namely. National Bank of Cambaodia, Bank Indonesia, The Bank of Korea, Bank Negara
Malaysia, The Bank of Mongolia, Nepal Rastra Bank, Bank of Papua New Guinea, Bangko Sentral Ng Pillpines, . Central Bank of 8i Lanka. The Central Bank of the
Republic of China, Talwan and Bark of Thalland.
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2. The Causes and Prospect of the Oil Price Shock

Ol prices are indeed volatile. After the drastic increase in oil prices in the beginning of
1970s and 1980s, the world is once again facing a substantial rise in oil prices. Prices have
nearly fripled since mid-2003 and have now reached nominal record levels (USS 77 per barrel
Brent Crude, 11 August 2006). Taking the lowest point of oil prices on 11 December 1998 (USS
2.2 per barrel Brent Crude), and thus inferpreting the development since 2002 as a single
prolonged oll price shock, the scale of the shock is greatly magnified?®. Figure 1.1 shows the
recent oil price shock compared to other previous shock.

Considering the developments since mid-2002 as ¢ single energy price shock, the
current oil price hike is roughly comparable to the previous episodes in the 1970s and 1980s.
From December 1973 to January 1974, the dollar price of oll increased by over 250%. Taking
the average oil price over the 2 years of 1974 and 1975, the price hike amounted fo over
160%. Agcin, from November 1978 fo June 1979, the price increase was nearly 160%. Taking
the oil price high in November 1979, the price jumped by roughly 180% within one year
(Weber, 2006). On the other hand, in the recent ol price hike, from mid-2002 to August 2006,
oil price increased by over 208%.

Even though the scale of current oil price development is comparable to its predecessor
inrealterms, the impact on economy, however, is not the same. Whereas the oil price shocks
of the 1970s and 1980s (and also the shock in 1990s), had caused a severe slowdown in global
growth and outright recession in many oil importing countries, the current oil price shock are
coinciding with the most favourable scenario for the global economy ever experienced
for the past 35 years. Global GDP growth is estimated by the IMF at 4.8% in 2005, slightly
decreased from 5.3% in 2004, yet much higher than the historical average growth of 3.5%.
More over, the real growth in advanced economies in 2004/2005 was above the long-term
average and it is projected to stay at around 3% in the infermediate future (Weber, 2006).

There are several plausible explanations for the muted impact of ol price shock in
the recent times. The differences in the impact of the oil price shock on today’s economic
performance and that of earlier shocks might, in part, be related to the different causes
and natures of the shocks?. Shocks in the 1970s and 1980s were caused mainly by sizedble
disruptions to the oil supply, which seriously dampened the confidence of companies and
households. On the other hand., the recent oil price shock is caused by both the distortions
on supply side and the rapid increase on the demand side.

Unlike the previous experiences, the present ol price shock is caused by substantially
different factors. To alarge extent, the current oil price shock has been driven by unexpectedly
buoyant demand for oil, particularly by rapidly growing emerging market countries such as
China and also demand from the US. During the period 1995-2004, total world oil demand
increased by 18%, from 69.8 million karrels per day in 1995, to 82.2 million in 2004. While US's
share in global oil demand remains high (around 25%), China’s share in global oil demand
increased fremendously, almost doubling in the past 10 years (4.7% in 1995, 7.66% in 2004).

Contrast with this increcse in oil demand, world oil production seems to be stagnant.
Table 1.2 shows the world oil balance during the period from 2002 until the first quarter of 2006.
Reflecting the world ol batance, OPEC's excess capacity is af ifs lowest level since the early
1990°'s, estimated to be just over 1 million barrels per day in 2005. This condition was made
worse by natural disasters such as the huricane in the Gulf of Mexico that reduced both US

3 Speach of Axel A Weber, President of Deutsche Bundesbank, at the Central Bank and Financial Services Authority of reland, Dubiin, 11 May 2006.
4 To some extent, the decraase In oll dependency in most of developed countiies has also contributed to the muted economic impact of the current ol price
shock.
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Figure 1.1
Major Events and Real World Qil Prices, 1970-2005
(Prices Adjusted by Quarterly GDP deflator, 2@ 2005 Dollars)
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Table 1.1: The World's Oil Demand (1995-2004)
1995
United States 18.00
China 3.30
India 1.70
Dynomic Asia* 3.70
QECD (Excl. US) 2690
Rest of the World 16.20
Totat 69.80

* Includes: Taiwan, Hong Keng, China, Indonesia, Malaysia, Philippines, Singapore, and Thailond
Source: International Energy Agency

crude oil production and refining capacity, and also lower oil inventories in industrial countries
as well as by the transportation bottlenecks for both crude and refined oil products. Days of
forward cover of oil industry stocks have been trending down In the past ten years, from 65
days to be about only 50 days. In the meantime, as a result of unexpectedly high demand,
transportation bottlenecks could not be avoided, increasing the pressure on ol tanker rates.

Taking into account the increasing world oil demand and geopolitical concerns
over the security of future oil supplies. the high oll price is perceived to be persistent in the
intermediate future. Despite higher ol prices, the high demand from US, China, and India is
expected to persist because their developments are still ongoing?®.

5 Most infernational financlal institutlons such as Goldman Globat Investment Research and Royal Bank Of Scotiand, predict that oil price will continue to increase.
A few such as Morgan Stanley predicis that the increasing oil piice will be just for the short run since the economies of China and other developed Asian
counirles have reached their peak and will be decelerating.
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Table 1.2
The World's Qil Balance, 2002-20046
(Million Barrels Per Day)

QCil Supply
OECD _
United States 9,00 8.80 8.70 8.25 818
Totol QECD 23.42 23.24 22.80 21.82 21.77
Non:QECD
OPEC 2899 30,56 32.85 34.22 33.84
Total- Non-QECD 53.54 56.32 60.20 62.55 6262
Total World Supply 76.96 79.57 83.00 84.37 84.39
Qil Demand
QECD _ _ _ S : _ :
‘United States, - . AL/ 2003 20.73 20.66 20.38
" Total OECD 47.88 4840 4937 - 4942 50.05
Non-QECD . : :
Ching . : 5.16 - ‘588 640 . | 690 7.15
- Total Non-OECD 30.20 U 1K PO 33.08 - © 3442 3510
Total World Demand 78.08 o 7974 o 8245 L 8384 " 8515

Source: International Energy Agency

3. The Role of Qil in the Economies of SEACEN Countries

3.1. Cambodia
3.1.1. Oil Dependency

After several years of conflict, the Cambodian government in 1999 - the first full year
of peace - made some progress on economic reforms. The US and Camibbodia signed a
Bilateral Textile Agreement, which gave Cambodia a guaranteed quota of US textile imports
and established a bonus for improving working conditions and enforcing Cambodian labour
laws and international labour standards in the industry. From 2001 to 2004, the economy
grew af an average rate of 8.1%, driven largely by an expansion in the garment sectfor and
tourism. The garment sector performed much better than expectation in 2005, leading to
an economic growth of 13.4% in the same year. In addition to the growing economy., the
number of business establishments in Cambodian had risen remarkably.

As the Cambodian economy grows, more enerQy is needed. Since power plays @
prominent role in the industrialisation process and the country’s development, a greater
demand for energy is expected. The main source of energy in Cambodia is oil and petroleum
products are used for mainly for generating electricity® and in fransportation’.

The critical issue facing Cambaodia in terms of ail supply security is that there is no indigenous
production of oil within Cambodic, and there is also no ol refinery in the country, Cambodia
is entirely refiant on imports of refined oil for its domestic consumption of petroleumn products.
The share of petroleum in the total imports of Cambodia is high. The total import of petroleumn

] in 2004, dlesel was used to generate 68.5 percent of total electricity power, while heavy fuel cil was used to generate the rernaining 31.5 percent,

7 The transportation systern In Cambadia censists primarily of private vehicle road transporl.

8 In 2005, exploitable oll and natural gas deposits weare found beneath Cambodia’s temtono! waters, reprasenting d hew revenue stream for the government
once commercial extraction begins in the coming years (Source: ClA World Fact book. W) VICH lications
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products have virtually doubled over the past eight years since 1998 in terms of volume. During
the period from 1999 to 2004, the volume of petroleurn imports grew at an average annual rate
of 12 percent.

Based on the data on energy consumption and petroleum import, oil dependency
development® in Cambodia is shown in Table 1.3.

Table 1.3
Oil Dependency in Cambodia

s

1998 NA NA | NA 6,244,950.2

6,244,050.2 | 100% NA

1999 NA NA NA 71348056 | 71348056 | 100% _ NA
2000 NA NA NA 7,755,739.5 | 7,7557395 | 100% NA
2001 NA NA NA 88025492 | 88025492 | 100% NA
2002 NA : NA NA 97938838 | 97938838 | 100% NA
2003 NA NA NA 10.911,972.1 10,911.977.3 | 100% NA
2004 NA NA NA 12,083,159.3 12,083159.3 | 100% NA
2005 NA _ NA NA 12,389,454.5 12,389.4545 | 100% NA-

Source: Custom and Excise Department and National Bank of Combodia’s estimates

3.1.2. Domestic Oil Refail Price Mechanism

The price of petroleum products in Cambodia are determined by supply and demand
in the market. In addition to the market mechanism, the Cambodian government impose
a tax for each petroleum product for the purpose of revenue generation™. Fuel taxes in
Cambodia have three characteristic features which are (i) tax instrurments, (i) compound
feature, and (i} taxable base. These three characteristics of petroleum taxes determine the
level of tax rate that will be added to the price for each petroleum product'! in Cambodia
as can be seen in the Table 1.4 below.

Table 1.4
Official Tax Rate to Petroleum Product in Cambodia

import Duties 15.0% 7.0%

Additional Tax : 3} O 17.3% 0.0%
~ Excise ) ) 4.4% 10.0%
Consumption/VAT 10.0% 10.0%

Table 1.4 shows that gasoline carries the highest taxation of all petroleum products,
while diesel fuel is taxed less in terms of customs reference value as well as retail price.
Taxation on kerosene (used typically by rural households as an energy source for cooking
and lighting) is generally lower than that on transport fuels and industry fuels.

? There are many approachss that can be used to measwre the cll dependency of a country. In this paper. ol dependency is defined as the average of the ratio
of petoietm Imports on total petraleum supply and the tatio of petroleurn consumption on total energy consumption.

10 The purpose of Imposing fax on oil is solely fo gain revenue unlike other developed countries that impase tax rmostly for environment reason. Ancther recson I
that the consumption of fuel is refatively low in elasticity with respect to prices, but highly elastic with respect to income. Theretore, increasing tax rates and rlsing
incomes will serve to ensure buoyant revenus,

1 There are six types of petroleum products that are imported and used in Cambodia: gasoline, ciesel fuel, kerosens, fusl ol jot fuel and gas.
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3.2, Indonesia
3.2.1. Oil Dependency

Indonesia experienced a long perod of high economic growth in the 1980s and 1990s. Affer
a deep recession during the financial crises in 1998 -1999, the Indonesian economy seems fo have
recovered. GDP growth haspicked up inrecent years, from 3.8%in 2001 1o 5.6%in 2005. Other indicators
have improved commensurately: the fiscal deficit has namrowed to below 1% of GDP and public debt
has declined to 52% of GDR, down nearly 30 percentage points over 4 years. The continuing recovery
in 2005 was noteworthy because it was achieved in the face of several major difficulties, including the
aftermath of the December 2004 earthquake and tsunami, a sharp increcse in domestic fuel prices,
and asurge in inflation and inferest rate (Asion Developrent Bank Report, 2006).

Although the economy was slowing down during the crisis, energy demand in Indonesia has
been steadily increasing. Final energy consumption increased by around 4% on average per year. In
1995, total energy consumption was only 5568 milions barrels of ol equivalent while in 2003, itincreased to
reach 760 milions barels of ol equivalent. Most of the demand came from fransportation and industrial
sector. Petroleum is the most important energy source, followed by bio-mass and natural gos. As the
energy demand increases steadily, demand for pefroleum in Indonesia has increased propaortionately.
The final demand for petroleum products for the period 1995-2003, grew af an average annual rate of
3.8%, slightly slower than the final energy demand increcse.

Indonesia is an oil producer and a member of OPEC but its crude oil production has been
decreasing since 1999, In 2003, crude ol preduction reached 1,146 million barrels per day (MBD) while
in the following years of 2004 and 2005, it reached only 1.096 MBD and 1,062 MBD respectively’?. The
declining frend of crude ol production is caused by both aging ol fields and declining exploratory
diiling. While crude oil productionis decreasing, domestic ol product consumptionis steadlly increasing.
In 2004, total demand for petroleumn product was 1.20 MBD, which is slightly above ol production.
Since 2004, Indonesia has bbeen net ol importer. Indonesia imports crude ol for domestic ol refinery
production and petfroleumn products for domestic demand. During the period of 2000-2004, crude il
and pefroleurn product imports increased by 22.5 % and 13.9% respectively.

As petroleum product consumption, crude ol and pefroleum imports increased steadily,
oil dependency in Indonesia seems to have worsened. Table 1.5 shows the development of ol
dependency in Indonesia.

Table 1.5
Oil Dependency in indenesia

. omm L o a . T Al e
1995 558,356 245,233 4392 | 238277 | 40767 17.1] 30.51
1996 583,208 264,441 4083 | 26599 61,530 | 2318 33.98
1997 612,526 275,273 44.94 290,723 92,719 31.89 38.42
1998 1 510040 | 271,936 | 4458 | 277,798 55,397 19.94 32.96
1999 1 664116 | 290415 | 4373 209,883 67,315 22.45 33.09
2000 | 709.857 307,581 4333 331,958 91,994 |- 27.71 35.52
2001 734,040 319,170 4348 | 334,250 89,383 26.74 3511
2002 | 784863 | 3283173 | 4349 | 331,780 106,756 32.18 37.83
2003 760,031 326,525 | 43.36 - 328,088 107935 4§ 3290 3813

* Including Bio-mass
Source: Energy and Mineral Rescurcas Depariment, Republic of Indonesia

12 InJuly 2006. Indonesian Cruds Ol production recoverad to 1,028 millon barrels per day.
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3.2.2. Domestic Oil Refail Price Mechanism

As an oil exporter, Indonesia had for several years, granted subsidies on oil price to
maintain lower domestic fuel price, making it affordable for the generatpublic. However, inthe
recent years, considering that Indonesia has turned into a netimporter of oil, the Indonesian
government is frying to lighten the burden of increasing cil prices by the significant reduction
in government subsidies for oil prices in several stages. The government stated that the main
goal of cutting subsidies is to reduce the budget deficit and to encourage non-oil energy
sources development, especially renewable resources. However, the unexpected surge of
oil price during the last four years has increased the total amount of subsidies needed to
maintain the affordability of domestic oil prices. In 2005, the Indonesian government was
forced to revise the oll subsidy budget to Rp 89.2 trillion. In 2003, total oll subsidies was only
Rp 30 frilion. In the same year, the government tried to completely phase out subsidies for
industrial fuel users and high-octane transportation fuels. According o Presidential Decree
No. 55/2005, subsidised fuels are for the use of the following categories:

+ Households (kerosene)

* Fishing boats of a maximum of 30 fons in size with a maximum gas oil consumption of
25 kilolitres per month.

« Transportation, including private and govemment vehicles, public transport and
domestic route ships (premium and gas oil)

+ Public services facilities, including hospitals, places of worship, education facilities,
crermatoriums and government offices (gas oil)

In July 2005, the government began to set its industrial fuel prices according to market
forces. The market price is caiculated by adding 15% to the average monthly Mid- Oil Platft
Singapore (MOPS) price, plus 10% for the value added ftax and plus 5% fuel tax.

3.3. Korea
3.3.1. Oil Dependency

Koreais one of the most developed country in Asia and had experienced a sustained period
of high economic growth, Affer the crisis in 1997-1998, the Korean economy has rebounded to
record rapid economic growth and reflecting this high growth, energy consumption in Korea
also increased fremendously and is one of the world’s 10 major energy consumers.

During the period of 1980-2004, final energy consumption increased aimost four times, from
47 Mtoe in 1980 to 166 Mtoe in 2004. Oil has the highest share of total final consumption, reaching
58 percent in 2004. Power generation of electricity takes up 16 percent, codl 13 percent and
gas 10 percent, While the share of il in final energy consumption is gradually decreasing, the
use of electricity and town Qas is continuously increasing. From the energy user perspective. the
industrial sector has the largest share of final energy consumption at 56% in 2004. The residential,
commercial, and public sector accounts for 23% and transportation 21%.

Korea has very limited natural resources. To meet total energy demand that is increasing
steadily, Korea has to import most of its primary energy from overseas. The share of imported
energy to fotal primary energy consumption increased from 47.5% in 1970 to 96.7% in 2004.
The main imported items are petroleum, cocl, nuclear and LNG. Table 1.6 shows the amount
of oil imports and cil consumption in Korea. Oll dependency in Korea is calculated based on
data energy consumption and oil import,

As can be seen in the Table 1.6, oil dependency in Korea has been decreasing in the
last fen years. This decrease is mostly due to the energy policy implemented by the Korean
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Table 1.6
Qil Dependency in Korea

1995 121,962 82876 | 6795 | 972,069 849,449 | 87.39 77.67
1996 132,033 88714 67.19 | 1111174 052,845 | 8575 76.47
1997 144,432 97,901 67,78 1,294,538 1,063,488 | 82.15 7497

- 1998 132,128 86,526 65.49 1.2895,142 98460 | 77.09 71.29

1999 143,040 92,821 64.88 1,363,769 1065810 | 7818 71.52
2000 149,852 93,506 | 6246 1 1410403 Lioano | 78.28 70.37
2001 152950 93,367 61.04 1,38,028 1073018 | 78.44 £9.74
2002 | 160.451 96159 | 5993 | 1,268,172 1,029.045 | 8114 70.54
2003 | 16399 ] 96185 5863 | 1,241.470 | 1032391 | 8316 7090
2004 166,009 95,513 5753 | 1.201,290 1,025,784 81.33 69.43

Source: Korea Energy Econcomics Institute

government which has made efforts to diversify energy sources. The government has also
been encouraging the switching from oil to natural gas. Judging from its declining frend of
oil dependence, the implementation of energy policies in Korea has been successful so far.
This refatively low oil dependence makes the Korean economy less sensitive to volatile crude
oil prices and ensures sustainability of Korean economic growth.

3.3.2. Domestic Qil Retail Price Mechanism

Before 1997, prices for all peiroleum products in Korea was determined by using d
system called the Petroleum Price Fluctuating System. Under this system, the government
determined prices for certain petroleum products on the basis of average costs calculated
with cost data fromm domestic refineries. The products covered by this mechanism were
reduced gradually. Jet and solvent prices were deregulated in 1983, followed by asphalt in
1998, premium gasoline and naphtha in 1989, and regular gascline and kerosene in 1991.
A price-setting mechanism was reintroduced for gasoline and kerosene in 1994. In January
1997, dll petroleum-product price controls were lifted.

Recently, prices for all petroleum products are determined by the market, but the
government imposes a 5 per cent tariff on crude oil imports, and 8 per cent tariff on imported
petroleum products. A transportation fax or special excise tax is levied on the consumption
of petroleum products. Surcharges are also charged on imports and sales of petroleum
products to finance the Energy Project Special Account,

The prices of petroleurn products differ considerably as a result of their different tax
rates, The basic price formula is:

Retail Price = Crude Ol Import + Production Cost + Sales Expenses

Where:!

a. Crude Oll Import = (Crude oil price X average exchange rate) + (Usance cost
(inferest rate + profit and loss of foreign exchange)) + Tariff

b. Production Cost = Production cost (refining + storage + transportation) + Tax

c. Sales Expenses Dealer’'s commission + Value Added Tax

1l
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The primary objectives of the Korean energy tax system are to raise revenues, to enable
cross-subsidisation, and to stabilise prices. Table 2 in Chapter 5 of Korea shows the energy tax
system. The tax rates vary for each product and as indicated in the last row, tax accounts for
28% - 57% of retail prices of petroleum products. The tax share in gasoline retail price is the
highest with 57%, followed by diesel with 47%, LPG {car) with 42%, and kerosene with 28%.

In order to encourage the switching from petroleum to LPG, the Korean government
subsidised LPG especially for cars. The LPG subsidy generated arapid increase in the number
of LPG-fuelled vehicles and LPG service stations. The subsidy is gradually being decreased.

3.4. Malaysia

3.4.1. Oil Dependency

Malaysia experienced a long periecd of high growth economy before it was interrupted
by the financial crisis in 1997. However, it only ook a short fime for Malaysia to recover from
the crisis and starting from 1999, Malaysia has returned fo its high growth path. After having
a negative growth (-7.4%) in 1998, Malaysia recovered with a growth rate of 6.1% in 1999
and 8.9% in 2000. Despite the slowdown in 2001 and 2002, Malaysia still posted an average
annual growth of 5.5% during the pericd from 2000-2005, with frade surplus rising from 18.0%
to 20.1% of GDP.

Inline with these high economic growths, energy demand in Malaysia has been steadily
increasing. During the period of 1980-2005, Malaysia’s consumption of energy grew at an
annual average of 7.8%. The bulk of the growth came from the industrial and transportation
sectors. Pefroleum is the most important energy source and with the steady increase in
energy demand. demand for petroleum in Malaysia has increased proportionately. The
final demand for petroleumn products, for the period 1980-2005, grew at an average annual
rate of 6.5%. In 1980, total final petroleum product demand was 5,522 ktoe and in 2005, it
increased by more than 4.1 times to 22,873 ktoe.

Mcilaysic is an oil producer with enough crude oil production to more than satisfy
domestic demand. Malaysia’s crude oil production (including condensates) have risen
over the years. During the period of 1980-1994, crude oil production rose at a faster rate
compared to domestic consumption, thus during that period, Malaysia’s net oil exports were
generally on the uptrend. For the next period (1998-2004), due to the strict implementation
of the National Depletion Policy by the government and the rise in domestic consumption
(as aresult of the economic growth), oil production growth decreased to a level which was
lower than consumption growth, meaning that the net export of oil has been decreasing.
Nevertheless, in terms of export value, net exports of il have started to increase again from
2001. While higher oll prices since 2003 can partially account for the rise in value, ancther
reason is the exponential increase in the export of petroleum products. The substantial rise in
LNG exportsin the last 15 years means that Malaysia would remain as a net energy exporting
nation for the foreseeable future.

Based on energy and petroleum consumption data, as well as petroleum production
described above, the oil dependency in Malaysia is shown in Table 1.7,
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Table 1.7
Qil Dependency in Malaysia

1985 Na 194,250 Na 446,378 Na Na 43.52

1990 | Na 266,250 Na 622,648 Na Na 2277
1992 O Na 302,145 Na 659,017 Na Na 45,85
1994 Na 378,250 Na 659.982 No | Na | 5732
1996 _ Na_ 435,250 “Na 715689 ~ Na 1 Na 4082
1998 " No 465175 | No 725,085 Na Na | 6416
2000 Net | 488000 ) Na 680762 | - Na | Na 71.24
2002 4 Na | 493250 | Na 698,462 | Na 1 Na | - 062
2004 1 No | 519000 . Na | 762318 |  No | Na | 6808
2005  Na 517,000 Na 703,514 . -~ Nag Na | 7349

Source: Various Sources

3.4.2. Domestic Oil Refail Price Mechanism

The domestic retail price of petrol, diesel and LPG are determined by the government
through a pricing system called *Automatic Pricing Mechanism” or APM. The system, which
has been implemented since 1 March 1983, was jointly developed by the government and
the petroleum industry in Malaysia. The objective of the APM™ is to ensure price stability
for both retailers and consumers of petroleun products by using a systematic adjustment
to accommodate any changes in the product cost of petrol, diesel and LPG, as well as
operating expenses, From the perspective of ol refineries and retailers, the system provides
a befter mechanism to predict retail prices, thus helping in the planning of future business
plans and investment activities, such as refining capacity expansion and building new plants
tc meet demand.

The APM governs all retail prices of petrol, diesel and LPG in three anchor locations:

Kuala Lumpur (for states in Peninsular Malaysia), Kota Kinabaiu {for the state of Sabah),
and Kuching (for the state of Sarawak). Prices of petrol, diesel and LPG cannot be higher or
lower than the level set by the APM for the respective anchor locations. The price of petrol,
diesel, and LPG, under the APM system, will be reviewed monthly, yearly, or occasionally as
deemed necessary. Any revision 1o the elements of the APM in determining prices of the
petroleum products is at the sole discretion of the government.

The APM formula in determining the domestic retail price of petroleum products is:

Product Cost + Operaling Expenses + Company Margin + Dealer’s Commission +
Sales Tax - Subsidy Paid by Government = Retail Price of Petrol, Diesel and LP&

Before June 2005, Product Cost referred 1o the price of the finished product quoted by
the six large oil refineries in Singapore'“. However, considering that using the SP is inefficient,
as it included a pricing bias in favour of these refinery companies, since June 2005, the
Malaysian government decided to use the Mean of Platts Singapore (MOPS) as the basis

13 Presently, the APM falls under the Ministry of Domestic Trade and Consumer Affairs. (DTCA).
14 The oll refinerles, better known as the "Singapore Posting (SP) Price” are Shell {2 refineries), Exxon, ConocoPhilips, Caltex and Singapore Petroleum Corporation
(SPCY.
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for Product Cost™®. The product cost is quoted in US dollar by using current (or “spot’) month
quotes. The exchange rate used in determining the proeduct cost in Malaysian Ringgit is a
3-month average rate,

Operatfing Expenses referto the costs incurred by the refinery in transporting the petroleum
product from the plant to the service station (petrol station). Currently, the operating expenses
have been fixed by DTCA at 9.54 cent per litre for both petrol and diesel.

The Company Margin refers to the profit margin earned by the oil distribution company
{purchases product from the refinery and selis it fo the public through its service stations).
Since February 2006, DTCA has set the margin at 5 sen for petfrol and 2.25 sen for diesel.

The Dealer Margin refers to the profit margin earned by the operator of the service
station. Since 2006, the dealer margin for petrol has been set by DTCA at ¢.5 cent per litre
while dealer margin for diesel has been set at 4.50 cent per litre.

The Sales Tax refers to the tax imposed on the sale of petrol and diesel in Malaysia. The
rate is 58.62 per litre for petrol, and 19.64 sen per litre for diesel. However, due o the persistent
rise in crude oll prices since 2001, the government has decided to exempt the collection of
these sales tfaxes to keep the retail price at a manageable level,

Subsidies are paid by the government to the distribution companies to compensate
for the reduced sales collection. These subsidies reflect the social responsibility of the
government in fixing the retail price at a reasonable level.

3.5. Mongolia
3.5.1. Qil Dependency

Economic activity in Mongolia has traditionally been based on herding and agriculture.
Mongolia has extensive mineral deposits of copper, coal, molybdenum, tin, fungsten and gold
which account for alarge part of industrial production. After the dismantling of the USSR which
ended Soviet assistance in 1990, Mongolia experienced a deep recession due to political
inaction and natural disasters, and later economic growth because of reforms, the initiation
of free-market economy and extensive privatisation of the formerly stafe-run economy.
Severe winters and summer droughts in 2000-2002 resulted in massive losses of livestock and
conseqguently led to zero or negative GDP growth. This was compounded by falling prices for
Mongolia’s primary sector exports and widespread opposition to privatisation. In the following
years, Mongolia’s economy receded. In 2004 and 2005, the economy grew 10.6% and 5.5%
respectively, largely because of high copper prices and new gold production.

Mongolia is one of the coldest countries in the world and most energy sources are
therefore, used to provide heat for urban residents and electricity for about half the country’s
population. Maintaining adequate thermal and electricity supply is essential for the country’s
economic development and the well being of the population. Taking intfo consideration
the nature of energy demand and Mongolian economic activity, it is quite apparent that
energy demand is low and relatively constant despite of the volatility of economy.

The actual energy demand in Mongolia is comparably low due fo the small population in a
huge country and the rather low level of industriclisation. Ceal is the main primary energy source,
accounting for around 94.2% of energy production. At the moment, Mongolia has no oil refinery

16 This pricing method is used in many Asio Paclfic countrigs such as Australia. the Philippines, India. and Thalland. Platts is @ compaony that speclalises in providing
unblased, dally market price quetes of many petroleum products. including petrol. diesel and LPG. Platts's division in Singapore. based on ifs fair assessment of
the market, publishes both the highest and lowest price of a product in a given day. MOPS would take the simple average of these two prices to determine the
price of a petroleum product in o glven day.
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and domestic oil demand is completely covered by imports mainly from Russia with a smaill portion
from Kazakhstan and China. Crude oil exploited in the south of the country is exported to China.

3.6. Nepal
3.6.1. Oil Dependency

Nepal’s economy is mainly agrarian, with agricutture providing a livelihood for over 80% of
the population and accounting for 40% of GDP. Industrial activity mainly involves the processing
of agricultural products including jute, sugarcane, tobacco, and grain. As the industrial sector
has not been much developed, energy demand has increased quite slowly. In the last ten years,
from 1996 to 2005, energy consumption increased only by 2.58 % per year on average. The
major share of energy consumption was from households (90.28%), followed by transportation
(3.78%), industry (3.47%), commercial (1.45%), agriculture (0.84%) and others (0.18%).

Energy sources in Nepal are largely dominated by the traditional non-commercial forms of
energy, i.e., fuel woods, agriculfural residues, and animal waoste', However, the share has been
decreasing andin 1995, the share of fraditional forms of energy was 91% of total energy consumgption,
In 2005, the share decreased to about 87%,. In contrast with fraditional energy sources, the usage
of cormmercial energy, i.e. petroleum fuels, coal and electicity is very limited. Recently, renewable
energy such as bic-gas and micro-hydro has become an important alternative energy source.

To meet the national energy demand, Nepal has been importing petroleum products
from the infernational market and transported and exchanged with India’?. Although
the amount of petroleum usage is limited and has been decreasing in the recent years,
petroleum imports have been increasing steadily. During the period 1995-2005, total import
of petroleum product increased by 5.67% on average per year. This expansion is much higher
than energy consumption growth which was only 2.58% on average.

In Table 1.8, it would-seern that oil dependency in Nepal is quite low and congistent (Table 1.8).

Table 1.8
Qil Dependency in Nepal

1995 283,315 19,119 6.75 19119 199 0000 53.37
1996 {291,828 | 21615 | 7.41 Coaners L 2les foooo | 8370
1997 207,130 | 23423 | 795 | 23823 23,623 110000 | 5398
1998 | 308,339 26619 | 849 . 26,619 | 26,619 10000 | 5434
1999 314,455 28,180 8.96 28,180 28,180 100.00 54.48
2000 330,706 30,224 934 30.224 30,224 100.00 54.57
2001 335,420 31,286 9.33 31,286 31,286 100.00 54.66
2002 347,369 32,308 9.30 32,305 32,305 100,00 54.65
2003 353,542 32,116 9.08 32116 32116 100.00 54.54
2004 61911 31,596 8.73 31,596 31,596 100.00 54,37
2006 367,255 30,063 819 | 30063 30,063 100.00 5409

Source: Water and Energy Commission Secretariat, Nepal

16 Energy use and econormic welfare are closely intertwined. Historically, Nepal's rural population has been meeting thelr energy needs from traditional sources like
fuel wood, and other biomass resources. Use of modern forms of energy such as electdelty, fossil fuel efc., are comparativety new and making them accessible
In rurclk areas s still @ great challenge to the Nepatese government.

17 The Nepal Oil Corporation (NOC) - Nepoal state owned corpeoration - and the indian Cil Corporation (IOC) have bilateral agreements. Nepal exports energy in
form of electricity to India.
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3.6.2. Domestic Oil Retail Price Mechanism

The prices of petroleumn products are fixed by the government through the Nepal Oil
Corporation (NOC), a government owned enterprise which has sole authority to import
and supply all petroleum products. The NOC distributes petroleum products to the private
petroleumn dedalers and determines their retail prices. To normalise the direct impact of
international il price volatility, government impose a tax and grants subsidies. Table 1.9
shows the price mechanism for petroleum products,

Table 1.9
Expected Retail Selling Price Calculation at Kathmandu
(when at Par with Cosh)

1. NOC EX.DEPOT PRICE {(W/C VAT) 6811713 56,482.44 56,047.21
2. VAT 13% _ _
3. SHRINKAGE (0.4%, 0.3% & 0.3% PER KL) 272.47 169.45 165.14
4, SUB TOTAL 6 8,389.40 56,651.89 55,212.35
5. TRANSPORTATION LOCAL, PER KL 13971 130.71 139.71
6. SUBTOTAL 5 68,529.30 56,791.60 55,352.05
7. INSURANCE (0.15%) 102.79 85.19 83.03
8, DRUM DEPRECIATION, PER KL 0.00 0.00 163.22
9. SUB TOTAL 4 68,632.10 56,876.78 55,598.30
10, | DEALERS COMMISION (3%), PER KL 2,068.96 1,706.30 1,667.95
1. | SUBTOTALS 70,691.06 58,583.09 £7,266.25
12, | WORKING LO580.15% 106.4 87.87 85.90
13, {  EXPECTED SELLING PRICE PER KL 70,797.10 58,670.96 57,352,156
. | VAT 13% R 920362 7.627.22
15. | EXPECTED SELLING PRICE PER KL 80.000.72 66,298.19 57,352.15
16. | EXPECTED R.S.P. PER LTR. _ 80.00 £6.30 57.35
17, | CURRENT OPEN MARKET RETAIL PRICE $7.25 53.00 47.00
WILL BE HIKED BY (%) 19.0% 25.1% 22.0%

Source: Nepal Cil Corporation - Exchange rate: 1US$=74.9 Rs. (27 August,2006)

In the last four years, the price of petroleum products has increased sharply with price
of petfroleum increasing by 19.80%, diesel oil by 39.40%, and kergsene by 47.44%. According
to the price mechanism in Table 1.9, the increases in the prices of petroleum products were
much lower than expected, the difference between expected price and current open
market price being the amount of subsidies paid by the government.

3.7. Papua New Guinea
3.7.1. Oil Dependency

Papua New Guinea is the second-largest country in the Oceania or the South Pacific
region in terms of population and third in terms of land area@'®. Papua New Guined is
richly endowed with natural resources that includes major gold and copper deposits,
large cil and natural gas reserves, and exfensive forests and marltime fisheries. Despite
these abundant resources, the economy sfill struggles to achieve sustainable economic

18 The exact scope of Oceania is defined variously, with interpretations including Australla, New Zealand, New Guinea, and various Islands of the Malay
Archipelogo.
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growth. Natural resources exploitation has been hampered by the rugged terrain and the
high cost of developing infrastructure. Agriculture is the mainstay for the livelihood of 85%
of the population. As a result, real GDP growth has mostly been low to moderate since
independence in 1975. Only in the 1990s, particularly in the first half of the decade, did the
economy experience high real GDP growth which was due to the mineral boom with new
mines and the first crude oil production coming into being. Since then, mineral depasits,
including oil, copper, and gold, account for nearly two-thirds of export earnings.

The PNG economy is now going info its &th year of macroeconomic stability and
economic recovery, supported by sound economic policies and high export commodity
prices. Continued high export commodity prices have significantly strengthened the external
position since 2004, which has led to a sharp increase in net foreign assets, while disciplined
macroeconomic policies and low interest rates have spurred business confidence, which
has led fo the increase in private sector credits and net domestic assets since 2005 ( IMF,
2007).

As the economy is improving, energy consumption has increcsed steadily over the
years. Demand for petroleum products has increased clong with the rise in total energy
demand. The demand for petroleum products was met mainly through imports. In 1993,
production and export of crude oil commenced, following the successful exploration and
subsequent negotiations between foreign investors, the government and the landowners for
the Kutubu oil project in the highlands region. As the crude ol is all exported, the economy's
dependence on imported refined oil product has continued. However, as a share of total
energy consumption, demand for petroleum products declined slowly as the other forms of
energy consumption such as hydro electricity and gas increased their share.

In 2004, the situation changed remarkably. A new era dawned in Papua New Guined
when the first oil refinery- the Napa cil refinery- outside of Port Moresby began producing
refined oil products from crude oil. Some of the refined products are exported while some
go fowards meeting the demand in the domestic market. Consequently, the overall oil
dependency of the economy declined markedly to around &0 percent in 2005 (see Table
1.10).

Table 1.10°
Qil Dependency in Papua New Guinea

o c;df' g‘;@; 7 .,.etrc«leump gdu . {uzp- um | Ay ey 2z

0 haafo hou W OF o TC THou Bbl ' ‘

1980 456 410 89.9 600 NA 100 95.0
1985 562 477 84.9 650 NA 100 92.4
1990 547 a8 | 819 | 655 NA 100 91.0
1995 724 579 800 670 NA 160 90.0
2000 949 745 | 785 780 NA 100 89.3
2005 1139 889 78,1 1250 oNA 40 590

Notes
1/ An estimation is assumed for hydro and gas energy, which is added onto the consumption of petroleum products.
2/ The ftotal consumption of petfroleum is obtained by the summation of iIndustries” comsumption of oil products.

Source: Department of Petroleumn and Energy’s Draft National Energy Policy 2005 & PNG Power Data on forms of
energy/electricity generation 2006,
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3.7.2 Domestic Oil Refail Price Mechanism

The project agreement signed in 1997 by the government and InterQil Ltd for the Iatter
to build and operate an oil refinery in PNG has embedded in it, a provision for the pricing
of fuel products from the refinery. The fuel products are to be sold to domestic distributors
at Import Parity Price (IPF). This means that the products would be freated as if they were
imported. The IPP is the CIF price (in kina) of importing equivalent products from Singapore.
It is calculated monthly based on the previous month’s Singapore prices.

Upon becoming operational in mid-2004, the refinery has since supplied all of PNG's
requirements for petrol, diesel and kerosene. The Independent Consumer and Competition
Commission (ICCC) regulates and menitors the prices of the fuel products ex-Napa to ensure
they are consistent with the IPP. This comes under the Petroleum Pricing Review Final Report
issued in August 2004. Under the Report, the calculation of the retdil prices for fuel product
is based on a framework that is effective until 2009. An indicative retail price is announced
on the 8th of each month and is arrived at by adding freight charges, taxes and the retailers
profit margin to the IPP. Prices may differ across provinces/centres due to differences in
freight costs. There is no government subsidy for the prices of petroleum products. In sum, the
price mechanism can be expressed as follows:

IPP + Excise Duty + Freight Charge + Retailer’s Margin + General Sales Tax (10%) =
Reftail Price of Petrol Diesel and Kerosene

3.8. Philippines

3.8.1. Qil Dependency

The recent oil price hike has not influenced the Philippines economy very much because
the country has an energy infrastructure in place to adequately deal with oil shocks. When
the first oil shock hitf the country in 1973, the domestic economy was completely dominated
by local offiliates of multinational oil companies which in turn were dependent on their
mother companies for crude oil supply. Difficulties in procuring supplies were experienced
by these local dffiliates such that the country resorted to government-to-government
based procurement contracts which were deemed more reliable vis-&-vis the very fiuid
and volatile commercial ol market. The situation became the basis for the creation of the
Philippine National il Company which was tasked with the provision and maintenance
of an adequate and stable supply of ¢il and refined petroleum products for domestic use
and to promote and engage in oil exploration activities. The sale of an equity position in its
subsidiary Petron to the Saudi Aramco Group in 1994 also helped to ensure an adequate
supply of crude oil for the local market. The country also was able to broaden its supply base
with the establishment of cooperation agreements with oil producing neighbours in ASEAN
particularly Indonesia and Malaysia.

The utility of imported oil in Philippine energy consumption has declined significantly from
the time of the first ¢il shock in 1973, At that time, imported cil accounted for 92 percent of
total primary energy consumption. By 2005, this had been effectively reduced to 37 percent.
Thisis a good case of how a country has reduced ifs use of imported oil in power generatfion
and even for fransportatfion. The Philippines serves as a showcase of how 1o successfully
wean power generation off from imported crude cil. As late as 1990, oil-based power plants
accounted for 47.2 percent of the power generating mix. By 2005, their contribution to power
generation had been reduced fo 10.9 percent. Even in transportation, great strides have
been made since the 1970s. Currently, almost all rail passengers are fransported on electric-
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powered trains which utilise power from non-oil sources. The recent rise in gasoline prices has
encouraged a shiff by taxi operators fo LPG or CNG powered cabs. More are being retooled
as part of a programme by the Department of Energy. Furthermore, legislation on the use of
alternative fuels is in the works. Renewable energy initiatives have also been supported by
the Department of Energy. With only 20 MW of generating capacity instalied, locos Norte's
wind energy potential of 2,000 - 3,000 MW remains largely undeveloped while the rest of the
counfry’s 74,000 MW wind electricity potential has not even been begun to be tapped.

J.9. Sri Lanka
3.9.1. Oil Dependency

Sri Lanka is a small open developing economy. Since the economic liberalisation in the
tate 1970s", Sri Lanka has experienced an average economic growth of 5 per cent per year.
Aleng with the improving economic activities, the demand for energy has increased rapidly
especidlly in the areas of fransportation. electric power generation, industry, and households.
The major sources of energy in Sri Lanka are the bio-mass (47 per cent, used mostly by
households), petroleurn (45 per cent), and hydropower (8 per cent). Sri Lanka imports ail
of its petroleum requirements. Until the 1990s, Sri Lanka’s power system was predominantly
based on hydro power. However, due to harnessing of almost all major hydropower sources
in the country and also considering the vulnerability to vagaries of weather, the relionce on
hydropower has reduced t¢ around 50% of the capacity.

Starting from 1990s, the Sri Lanka government has been infroducing measures aimed at
diversifying energy sources, liberalisation and improving the efficiency of energy use. Within
this policy framework, the government has encouraged private sector participation in the
energy sector. Distribution of lubricant oil and LP Gas were privatised in 1990s. Further, the
government in 2002, invited the government of India to enter the downstream industry of
petfroleum in Sri Lanka. In the following year 2003, the government also opened the local
retail petroleumn market for competition, thus ending the government’s monopoly® on the
distribution of major petroleum products. As the increasing demand for energy is mainly
met through petroleum products, the share of petroleum in the total energy supply has
been increasing rapidly from 32 per cent in 1996 to around 45 per cent in 2005, Petroleum
consumption, which was only 12.4 million barrels in 1995, increased to 27.1 million barrels by
2005, During 1995-2005, petroleum consumption increased by 119 per cent, the largest user
being the fransportation sector (60 per cent) followed by power generation (25 per cent).
Industries and households consumed the remaining 25 per cent.

To meet domestic consumption, Sri Lanka currently imports around 30 million barrels of
oil per year, approximately half of which is crude oilimported from Iran, Malaysia, and Saudi
Arabia by the Ceylon Petroleum Corporation (CPC), a state owned entity. The balance is
imported in refined form by the CPC, Lanka IOC (LIOCC), and other private sector companies.
Refined petroleum products are imported from Singapore and the Middle East. Due to the
increasing demand and the oil price hike, the value of petroleum imports has increased
rapidly in the last two years. In 2003, the total expenditure on petroleum imports was USD
838 million, which increased by 44 per cent to USD 1,210 million in 2004. In 2005, it further
increased to USD 1,655 million.

19 In 1977, a package of economic reforms was introduced. These reforms included relaxation of exchange control regulations, relaxation of imports contrel,
rationalisation of trade policies, liberalisation of the financial sector gradual disengagement of the government from direct investment in commerclal activities,
encouragement of private sector investrment (both local and foreign) and setting up free trade zones

20 Qilsupply, distibution, and Imports ware brought under government monapoly by creating the Ceylon Petroleum Corporation (CPC) In 1961,
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Qil dependency in Sri Lanka is shown in Table 1.11 below.

Table 1.11
Qil Dependency in Sti Lanka

1995 40.69 12.40 30.47 - 17.44 - 3047
1996 41.80 15.20 36,36 “ 19.24 - 36.36
1997 45,59 16.65 36.52 - 19.95 - 36.52
1998 4623 17.66 38.20 - 20,50 - 38.20
1999 47,43 19.12 40.31 - 19.51 - 40.31
2000 53.02 2290 43.19 - 24.38 s 4319
2001 5231 2291 43.80 - 25.81 - 43.80
2002 53.14 2283 4296 - 27.38 - 4296
2003 52.91 2193 4145 - 23.84 - 41.45
20604 52.38 27.33 52.18 - 28.97 - 52,18
2005 52.19 2713 51.98 - 29,06 - 51.98

Source: Caeylon Petroleumn Corporation
Lanka IOC |td
National Energy Conservation Fund

3.9.2. Domestic Oil Retail Price Mechanism

A petroleum pricing formula was introduced in 2002, The Minister in charge of Petroleumn
was empowered to decide the domestic prices of petroleum products in consultation with
the Minister of finance prior to the introduction of a pricing formula in January 2002, The main
objective of the pricing formula was to pass any benefit or cost arising from the changes in
the cost of petroleum products to consumers in a fransparent way and maintain commercial
viability of the petroleurn sector. According fo the new system, price adjustments were to
be implemented monthly, bbased on the average international prices of the previcus month
and other cost components, However, domestic prices have not been adjusted strictly
according to the formula when the reguired adjustments were excessive during sharp rises
in international prices from February 2004. However, the government decided in June 2006
to allow CPC and LIOC to determineg their retail prices in commercial terms from July 2006,

As international ofl prices had increased sharply in 2004 and 2005, domestic prices should
also have been adjusted accordingly. However, these adjustments have not taken place as
scheduled on a monthly basis since 2004, This caused severe losses for CPC and UOC, requiring
the government to infervene with heavy sulcsidies. Total subsidy obligations of the government
was Rs 17.5 billion in 2004 and Rs 26 billion in 2005, (RS 9.4 bilion for January - June 2006). The delays
and inadequate adjustments in prices led to a continued increase in domestic consumption of
petroleum products, raising the losses incurred by the oil distributors which led to both the increase
in the subsidy payments by the government and detericration in the Balance of Payments (BOP).

3.10. Taiwan

3.10.1. Oil Dependency

Like most developed economies in Asia, Taiwan’s domestic economy continued fo
perform impressively. After the financial crisis in 1998 and the SARs episode in 2003, Taiwan’s
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economy haos been improving supported by the steady strengthening of the global
economic recovery. The rapid economic development of Taiwan from 1984 to 2004 has
created substantial changes in the economic structure. Agriculture dropped from 7% to 2%
of the GDP, industry dropped from 43% to 21% while services rose from 50% to 77%. GDP rose
from USD 60.4 billion to USD 322.2 billion, per capita GNP increased from USD 3,233 to USD
14,770 and foreign frade increased from USD 52.6 billion to USD 351.1 billion.

AsTaiwan’s economy grew, demand for energy increased sharply. Energy consumption
in Taiwan increased from 29.58 million kiloliters of oil equivalent in 1980 fo 107.94 million
kiloliters of oil equivalent in 2005. The average annual energy consumption growth rate
during this period was 5.3%, while the average annual economic growth rate was 6.4%.
Energy demand elasticity was 0.83 while per capita energy consumption increased from
1,677 liters of oil equivalent in 1980 fo 4,770 liters of oil equivalent in 2005, with an annual
average growth rate of 4.3%.

Taiwanis a densely populated island with only limited natural resources. Most of the energy
demand in Taiwan is met by importing energy from overseas. Imported energy increased from
86 percent in 1980 to 98 percent in 2005, Prior to 1966, coal was the main energy source in
Taiwan but since 1967, it has been replaced by oil as the major energy source?.

To maintain the supply of petroleum products, the government established the Chinese
Petroleum Corporation (CPC), a state-run company charged with the responsibilities of
exploring, producing, importing, refining, and marketing petroleum and natural gas in Taiwan.
The CPC operates three ol refineries with a total refining capacity of 770,000 barrels per day.
In addition, the private Formosa Petroleumn Corporation (FPCC) operates an oil refinery with
a refining capacity of 450,000 barrels per day. Taiwan'’s total refining capacity has reached
1,220,000 barrels per day, exceeding the local demand for petroleumn products. The CPC
and FPCC export their surplus oil for adjustments in the market. Taiwan imports crude oil
mostly from the Middle East (83% in 2005) fo supply its refineries. The remaining 17 percent
comes from other sources.

Qil dependency in Taiwan is shown in Table 1.12.

Table 1.12
Qil Dependency in Taiwan

e it e :--

¥ Year L‘ é:?;f;::iyn vpaiéuéiu;m.;ﬁggm -‘kréi‘gfsf;;:z;w_m' ,‘ emleum’iﬁ%ozf :
e e e e e
1995 | 66,6304 209752 | 43 | 4398 25,1884 | 100
1996 70,019.6 30,286.0 43 44518 | 444577 100
1997 | 73,6495 30,941.1 42 45,254 45,203.5 100
1998 77.190.7 31,634.8 41 47,483 47,4293 100
1999 81,875.9 33,533.8 a1 50,023 50,8760 100
2000 | 87,2695 40202 | 39 53,499 53,4617 100
2000 | 91,2810 366972 | 40 54,668 54,627.6 100
2002 96,608,5 _ 392096 ar b BsITY 55710.8 100
2003 96,728.0 40,292.3 0 61526 | 614797 100
2004 1047359 42.188.4 a0 68 d1s 68,3715 100
2005 |  107.9417 | 430725 } 40 69449 694165 | 100

Source: Bureau of Energy, Ministry of Economics Affairs, Taiwan

21 Since the sacond ol ¢risis, the Taiwan government has advocated the substitution of coal and nuclear energy for oil. Nuclear power supply iIncreased from §.9%
in 1980 o 7.3% In 2005,
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3.10.2. Domestic Qil Retail Price Mechanism

Liberalisation in the petfroleum product market in Taiwan started in 1987, when the
government allowed the establishment of privately operated gas stations for the marketing
of gasoline and diesel oil. Since then, competition in the petroleum market has become
more intense?. The market was further opened up in January 1999 to allow imports of fuel
oll. Jet fuel. and LPG. In the next step, in June 2001, the government dropped the regulation
on gasoline and diesel il wholesale businesses. In the October 2001, the Petroleum
Administration Law was promulgated and all petroleum product imports were deregulated
at the end of December 2001,

In line with the liberalisation of Taiwan’s petroleum product market, the prices of
petfroleum products have been determined by supply and demand in the market since
September 2000. Instead of subsidies, the government impose a tax on petroleum products,
in order fo increase tax revenues as well as to stabilise energy supply, conserve energy,
increase energy efficiency and reduce greenhouse gas emissions. To simplify taxation, the
government is promoting an energy taxation reform to infegrate excise taxes on petroleum
products and gas, dir pollution control fees, soil and ground water pollution remediation
fees, and the petroleum fund intc energy tax.

4. Impact of Qil Price Shock on the SEACEN Economies

It is guite obvious that increasing oil prices will affect the real economy since almost
all economic activities depend on the availability of energy in which oil is one of the main
energy resource. The increasing oil price (first round) will directly cause higher inflation
because oil is one of the commodities included in the computation of inflation. Moreover,
since oil is used as an energy source in manufacturing industries, increasing oil prices will
also cause the prices of other commadities to rise (second round). In sum, In the short run,
increasing cil prices will cause higher infiation and slow economic activities down.

Although it is apparent that oil price shocks will decelerate economic growth, the size
of the impact on growth wilt depend on many factors. These factors include the size and the
persistence of the shock, the dependency of the economy on oil and energy inciuding oil
import dependency, and the policy responseas of monetary authorities (Roubini, 2004) as well
as energy/fuel pricing policy of the government.

The size of the shock can be seen in terms of the new oil price and in the percentage
increase in ¢l prices. From this perspective, the il price at the time of this study (US$ 77 on
August 11, 2006) can be considered as very high - well above the levels during the first oil
price shock of US$ 43. However, it remains well below the peak real cil price of US$ 82 in 1980.
The recent 208% increase in oil prices (compared to the 2002 average price) is much bigger
than the increases in 1973 (210%) and 1979-1980 (135%).

The persistence of the shock. on the other hand, will depend on many things, as much
as political as economical since the current high oil price reflects both booming Asian
demand and geopolitical risks in the Middie East (the “fear” "premium” is estimated to add
between USS 4 and US$ 8 to current prices).

With regard to the dependency of the economy on oil and energy, most developed
countries, f.e., U.S., Euro Areq, Japan, and Korea, are now much less energy intensive than it
was in the 1970s. The first cil crises at the beginning of 1970’s had led most industrial countries

22 Atthe end of June 2006, there were 2,549 gas stations in Taiwan. Of this total, 669 were owned by the state-un CPC, 1,206 were owned by private investors with
the oil supply from the CPC, while 674 were ciso privately run with the oil supply from the FPCC,
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to implement oil policies to increase the efficiency of oil use and to ufilise other energy
resources. As a result, these countries have been successful in their energy diversification
policies and are now less oil dependent and therefore, will not experience a major impact
from the current increase in ol prices, On the ofher hand., oil dependent countries will suffer
an economic downturn as ¢ result of increasing oil prices.

The il price shock may alsc dampen the economy through monetary policy responses.
Realising that oil price shocks may lead o higher infiation, monetary authorities will increase
its operational target rate and through the transmission mechanism of monetary policy, will
affect the real economy as reflected in GDP.

4.1. Measuring the Impact
4.1.1. Methodology

To analyse the size of the iImpact of increasing oil prices on the realeconomy, this study will lock
at twe factors: oil dependency of the economy and the size of the subsidy paid by government
fo stabilise prices. Our hypothedis is that the higher the subsidy granted by the government to
maintain domestic oll price, the lower the impact of il price shock on the real economy.

Channels through which ol price shocks might affect real output will be simplified as
seenin Figure 1.2. To represent the entire economy, we use four variables, namely, monetary
pclicy interest rate, real equilibrium exchange rate, fiscal revenue, and GDP. While these four
variables are endogenous, we assume that the economy is small and open and hence ol
price is exogenous.

Figure 1.2
Logical Framework
Impact and Policy Responses to Oil Shock

International Oil
Price
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Analysis of the impact of an oil price shock and the role of monetary policy responsesin
generating recessions have largely been based on empirical vector auto regression (VARS)
models. These studies empioy VARs models as it can explain each variable’s response to the
oil price shock through the use of the Impulse Response Function. Furthermore, through the
use of variance decomposttion, It can calculate the impact magnitude contributed by each
variable on the other variable. It means that through the model, it is possible to examine the
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economy’s response to an ofl price shock and to quantify the relafive importance of both
the oll price shock and monetary policy as contributing factors to recessionary episodes.

Like other analyses, this study will apply the same approach. However, in this study.,
we will impose some restrictions on the model based on theoretical grounds or by a priory.
Following the logical framework, this model (a structural VARs Model) includes the GDP,
government revenue, real exchange rate, and operational farget rate of monetary authority
as endogenous variables while the infernational oil price is an exagenous variable.

The model has the following structure:

AgY,=C+A Y tAY ... +AqY;.q+S£, (1)
E (ee) =1

Where Y, is o (5) - dimensional vector of variables of GDP, government revenue, real
exchange rate, operational target rate of monetary autherity and oil price. Ag is @ (5x5)
dimensional matrix with contemporaneous coefficients, C is a {5) - dimensional vector of
constants and A,...A, are (5x5) dimensional autcregressive coefficient matrices. & is a vector
of pair wise uncorrelated structural innovations with unit variance. £ (gg/) is the variance-
covariance matrix of structural innovations which is equal to the identify matrix. Sis a (6x5)
matrix that specifies the extent to which variables are directly affected by structural shocks.

The coefficients of the structural and reduced forms are related as follows:
B,’ :AO-IA,', i= lq

Bo=A,"'C 2)

Ao’ Se,=u,

V=Aq"SIS(ASYY

Respectively:

A=AB,i=1...g

C=AB, (3)

STAgu, =¢

If alt eigenvalues of B(L) lie inside the unit circle, the Moving Average (=)} representation
is given by:

Y, =B (L)Y'By+B (L)' Ay 'SS Ay, @
=ptOLye,

Conseqguently, the impulse response functions can be derived from the following
relationship:

Y juy -t

Fre =W A, S=bs ©

We define ¢,; (s) as the row i, columnj element of @s. The coefficient g, (s) is termed the
impact multiplier and quantifies the consequences of a one unit Increase in the error term
g, of variable Y, for the value of Y ;... All other innovations are held constant and ¢, (s) Is O
function of s termed the impulse response function. The surm:

L, -ou® (6)

reflects the effect of a one-unit shock in g, on Y; up fo time t+s. As a function of 3, this
sum is known as the cumulative impulse response function. For S — o« the sum is finite since Y;
is assumed to be stationary.
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In terms of the lag-polynomial @ (L} =1 + ®|L + ©.L°+ ... we can write:

S
SZ:U =i ()= (L)ij o

Where ®(L),; denotes the row i, column j element of @ (L) = [+ @+ &t ... E.g., If ©(L),;is
restricted to 0. then the overall impact of shock ;7 on variable {is zero.

4.1.2. Data

Considering the availability of data in investigating the Impact of an oil price shock on
the economy, this study only includes four country cases of Koreg, Taiwan, Malaysia, and
Indonesia. Tables 1.13 summarises the data used for each country.

Table 1.13
Variable Used in the Study

Korea Economic growth | IPG industriol Production Growth 1976:M0B-2006:M05
Oll Price-Volatility OlLF’G Producer Price index for Coke and Petroleum 1976:M08-2006:M05

Inflation | INFL. |, CPiinfiation ' 1976:M08-2006:M05

_ | MonetaryPolicy | MPR | CallRate . 1976:M0B-2006:M05
Tawan | Economic growth. | BLGDP | Real GDP Growth, in fogarithm T 1995:22-2005:04
inflafion. T INFL - CPlInflation T "1095:02-2005:Q4

Oil Price Volotility | DLPOIL | International Ol Price Growth, in logarithm 1995:Q2-2005:Q4

Exchanige Rafe LEXR Exchange Raté, inlogarithm 1995:Q2-2005:Q4

Monetary Policy | LMPR Cenifraf's Bank Repo Rate, Injogarithm 1995:Q0-2005:Q4

Mataysia | Economic growth | DIDGP | Real GDP Growth, in logarithm 1995:Q2-2006:Q4
inflation DINFL.  { CP Inflation growth 1995:Q2-2005:04

Oil Price Volatiity | DLPOIL International Oil Price Growth; in togarithm 1995:Q2-2005:Q4

Exchange Rate DGREV | Government Revenue Growth 1995:Q2-2005:Q4

‘ Monetary Policy DLMPR Central's Bank Policy Rate Growth, in logarittim 1995:82-2005:Q4
indonesia | Economic growth | DLRGDP | Rect GDP Growth, in logarithm 1996:Q2-2005:04
Infiation DINFL | CPlinfiafion Growth 1606 63-2005:04

Oil Price Volatility | DLPOIL International Ol Price Growih, Inlogarithm 1996:Q2-2005:4
ExchiongeRate. | DEXR Exchange Rate Growth - 1996:Q2-2006:Q4

Manetary Policy | DUMPR  § SBi Rate Growih, in_r_ogd_rithm T1996:Q2-2005:Q4

Basically, the variables used represents the state of economy, i.e., the economic
growth (GDP), the volatility of oil price (International Cil Price (POIL)) and other variables
considered as having significant effects on the state of economy, i.e., exchange rate
(EXR) and monetary policy rate (MPR). Considering that the nature of economy and data
available in each country are different, the impact of an cil price shock in each SEACEN
country is analysed by using different variables and time coverage.

All datais quarterly from 1996:2 — 2005:4 except for Korea for which monthly datfa is used
from 1976:08 - 2006:06. Benefiting from the long data series of Koreq, this study investigates
whether there was a sfructural change in the Korean Economy, and how this sfructural
change is related fo the impact of the oil price shock.
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4.1.3. Empirical Resulfs

Some of the important findings can be summarised as follows. First, the impact of the
recent oil price shock is not large and symmetric acress the SEACEN countries. Some of
the SEACEN countries experienced only a limited disruption during and affer the shock. On
the other hand, some countries benefited as government revenue increased and further
improved economic growth, Second, structural changes have taken place in each country
that lessened the impact of the recent oil price shock compared to the first oll price shock.

4.1.3.1. Limited and asymmefric impact of oil price shock

Korea and Taiwan are not oil producing countries and the first oil price shock offected
their respective economies tremendously. However, the impact of the recent oil price shock,
as shown by the impulse response function results below, has not been significant. The impact
on the Korean Economy as represented by the response of industrial growth and inflation
to one standard deviation innovation of il were only limited and short, Industrial growth
decreased by around 1.2 SD and after 6 months, it bounced back and reached its normal
condition only by 20 months. Inflation was affected by the oil price shock only for two months

Figure 1.3
Impact of Qil Price Shock on the Economies of
Korean and Taiwan
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where it increased by 2 SD and since then, it starfed to decrease and reached the previous
inflation level in 20 months.

Taiwan experienced a limited and short impact from the oil price shock. As shown by
the impulse response function results below, one SD ¢il price shock caused the GDP growth
of Taiwan to decrease slightly by 0.04 5D with almost no effect at all. On the other hand,
inflation increased almaost 2 SD but went back to normal in 10 quarters.

Although Indonesia and Malaysia are both oil producing countries, the impact of
the oil price shock in these 2 countries were not the same. Fuel prices have a significant
contribution to inflation in Indonesia as every 10% increase in fuel prices (premium, diesel,
and kerosene) will contribute 3.74% to inflation. Considering this important role of fuel prices,
the Indonesian government had for along time subsidised fuel prices. However, the situation
changed considerably when Indonesia became a net oil importer. Due to the sharp hike
in global oil prices in the recent years, the budgetary requirements for oil subsidies has
increased substantially and has added pressure on fiscal sustainability. in this situation, the
government decided fo raise domestic fuel prices in March and October 2005, in order fo
lower the pressure on the fiscal side, resulting in a marked increase in inflation by the end of
20085.

This higher fuel prices, as predicted, hampered economic growth and as shown by
Figure 1.4, a one SD innovation in international oil price decreased GDP growth by 0.2 SD. The
Indonesian economy recovered after 4 quarters. Along with the slowdown in the economy,
inflation increased by 1 SD in the 39 quarter but returned to normal after 5 quarters,

Malaysia, on the other hand, benefited from the oil price shock with higher economic
growth in the first quarter, before it decreased and returned to normal in 5 quarters. As ¢ net
oil exporter, the rise in oil prices increased oil revenue. Government revenue doubled during
the recent ol price hike from 2.3% of GDP in 2000 to 4.5% of GDP in 2006. The accelerated
economic growth to some extent, was attributable to this increased government revenue.

In contrast to the impact on economic growth, the oil price shock also caused slightly
higher inflation albeif not significantly. In the first quarter after the shock, inflation increased
slightly by around 0.1 SD and returned to its normal level in & guarters. To illustrate the impact
of the oll price shock on inflation in Malaysia, we can take two increases in prices of refail
petrol, diesel and petrol products in 2005 (May and August) that led petrol prices to increase
from RM1.42 to RM1.62 per litre, a total of about 14% increase in prices. These increases
contrbuted approximately 0.39 percentage points to the inflation rate for the year In
February 2006, another removal of the subsidy led to an increase of 18% in retail petrol price
to RM1.92 per litre. Consequently, the inflation rate increased to 4.8% in March and 4.6% in
April 2006, as the higher fuel price was franslated to higher transportation costs. Although
there were concerns that the increase in domestic oil prices in 2005 and 2006 would cascade
down 1o the prices of other goods, the subsequent outturn for inflation was moderate. This
could be attributable to several factors, including the increase in labour productivity and
the intensification of competition amongst producers and from imports which may have
contained the secondary effects of higher oil prices.
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Figure 1.4
Impact of Qil Price Shock on the Economies of
Indonesia and Malaysia
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The impulse response function from the SVAR model as described above, have shown
how the oil price shock affected the economies in selected SEACEN countries. However,
neither the historical perspective nor how much the oll price shock has impacted cyclical
fluctuations on economic growth and inflation have been analysed. Table 1.14 summarises
ihe changes that can be explained by an oil price innovation for GDP growth in the selected
SEACEN countries. The variance decomposition results in Table 1.14 provide evidence that
the variation in GDP growth that is attributable to the innovation in the cil price over the last
ten years, is small and a large part of the variation in GDP growth is mostly attributable o
its own innovation, and to other shocks such as exchange rate, infiation, and monetary policy
shocks.
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Table 1.14
Vatiance Decomposition of Output
in Selected SEACEN Countires

L 116 6,04 278§
2 boooe | omer 4 2186 f -
3. 095 | 1333 4 we4 1 -
4. A R S 1951 L -
5 1.48 . 19.33 18.46
Taiwaon 1 1.03 Q.50 0.01 585
2 0.99 8.08 3.38 517
3 0.87 699 2.73 347
2 0.8 13.29 28] 408
5 0.87 11.39 2,44 406
Malaysia I 5.04 661 0.86 1852
2 2593 13.06 1.86 10.86
3 2790 13.80 1.91 9.58
a 28.31 14,72 4,57 909
_ 5 27.51 14.44 517 8.82
tndonesia 1 277 | lsa47 17,12 338
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4.1.3.2. Structural changes lower the impact of oil price shock

As described in Subsection 3 above, oil dependency in some countries has been
decreasing, which to some extent, is due to the structural changes of the economies,
making them more resilient to the recent oll price shocks. The structural change in Korea has
reduced the impact of the oil price shock on its economy. Figure 1.6 compares the response
of the Korean economy, for both industrial production growth and inflation, to the oil price
shocks for the pericds of the first and second shocks (1976-1995) and the recent shock
(2000-20006).

In the period of the first and second shocks (1976-1996), the rise in the oil price was
immediately followed by decreasing industrial production growth. The negative impact of
the oil price shock remained for 5 years. In the meantime, inflation skyrocketed in the first 10
months and took more than 3 years to return to normal levels. In contrast, during the recent
oil price hike, the Korean economy seemed liftle affected. Indeed, while the il price shock
caused industrial production to decrease and inflation to increase, it took less than one year
for the economy to recover. These differences in the impact of the shocks implies that there
has been a structural change in the Korean economy.
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Figure 1.5
Impact of Oil Price Shocks on the Korean Economy
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4.2. Monetary Policy Responses to QCil Price Shock

4.2.1. Methodology and Data

This study computes the endogeneity of monetary policy by measuring the difference
between the total effect of the exogenous non-policy shocks on the system variables with
the estimated effect when the policy response is shut down, More specifically, steps of
analysing the endogeneity of monetary policy of an oil price shock are as follows:

- Baseline scenario: shows impulse response of a 1 SD innovation in the nominal price of
oil in the all variable system. This is infended to show the effects on the economy of an
oil price shock, including the endogenous response of monetary policy.

- No monetary policy response scenario: set monetary policy rates at its baseline level
(the value it would have taken in the absence of an oil price shock) and then put
restrictions on shut down monetary policy response. Having an impulse response of a 1
SD innovation in the nominal price of oil in all variable system. we can see the effects
on the economy of an oil price shock, excluding the response of monetary policy.
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4.2.2. Empirical Results

The variance decomposition results in Takle 1.15 show how monetary policy responded
to the innovation of oil price. As the response was very limited, the variation in monetary
policy can be mostly explained by its own innovation, and by other shocks such as exchange
rate and inflation. This finding shows that the monetary policy indicator to scme extent, is
endogenous fo an oil price hike. However, such a response only generates a small portion of
the output movement due 1o oil price shocks (see Table 1.14). This result confirms the findings
of Bernanke, et al (1997). Sims and Zha (1998) which state that erratic and unpredictable
fluctuations in monetary policies are not a primary cause of the business cycle. The result also
agrees with Hamilton and Herrara (2000) - that even aggressive monetary policies responses
fo ol price hikes would not have succeeded in averting a downturn of the economy.

Table 1.15
Variance Decornposition Monetary Policy Response
in Selected SEACEN Countries

Korsa 1 0.38 | - 0.32 000
2 0.66 : - 0.15 . 026
3 041 I 126 076
4 1.02 - 517 094
5 260 - 1048 | 114
Talwan 1 6.28 25.89 ‘oo0 | 000
2 815 2162 100 1 089
3 9.21 18.44 355 220
4 10.13 16.84 692 C 234
5 10,70 16.76 984 1 175
Malaysia 1 oo - !.88_ 0.00 0.00
2 2.70 2,61 13.24- | 0.20
3 1427 245 10.87 ' 2.89
4 13.18 218 15.74 342
5 1249 298 19.77 T4l
indonesia 1 581 T332 " 0.00 0.00
2 086 10,99 4,52 0.13
3 1392 2219 | 849 0.12
4 13.76 26,18 1448 0.12
5 0:38 - 0.32 0.00

Folowing the approach of Sims and Zha (1998). by seffing monetary policy rates at its
baseline level (the value it would have taken in the absence of an oil price shock) and shutting
down the endogenous monetary response, we would have the effects of an oll price shock on
the economy. excluding the response of monetary policy. Figure 1.6 shows the differences of
the impact of an ol price shock to the economy with and without monetary policy responses.

The Figures illustrate that there are no significant differences between GDP growth with
and without monetary policy response, thus confirming that monetary policy response, as
reflected in changes in the monetary policy rate, does not have a significant contribution
to economic growth.
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Figure 1.6

Impact of Qil Price Shock on GDP Growth
With and Without Monetary Policy Responses
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5. Factors Causing the Asymmetric Impact of Oil Price Shock

5.1. Methodology

According to the logical framework described above, the impact of an oil price
shock on the real economy will be asymmetric across countries due to the differences in oil
dependency and government spending (subsidy) to stabilise domestic oil price. To prove
this hypothesis, this study consfructs a panel data model as foliows:

DLGDP,, = @ - BeDLPOIL ;, + B,D';, *DLPOIL ;, + B,D% *DLPOIL ;, +
B,DLGDP;, + B,DLINFL,, + BsDLEXR;, +
BsDLMPR;, + ¢, (8)

where { is denofes countries and ¢ is denotes time. The { subscripts, dencte the cross-section
dirmension whereas r denotes the fime series dirension. D! is the clunmmy variable for o dependence.
D7 is the dummy variable for government spending (sulssicly) to stabilise domestic ol price.

If B, £ 0 and B, £ 0. we can conclude that government policy to grant subsidies on oll
and oil vulnerability have a significant role in absorbing the impact of ¢il price shock on the
recl economy. On the other hand, if B, = 0 and B, = 0, it means these two factors do not have
any relationship with the asymmetric effect of an oil price shock.

5.2. Empirical Results

The following are the results of the panel of the four selected SEACEN countries of.
Koreaq, Taiwan, Malaysia, and Indonesia.

DLGDP = 0.010990 + 0.045202 DLPOIL (-1) + 0.000932 DUM1*DLPOIL
(2.788289) (2.250324)

- 0.036182 DUM2*DLPOIL + 0.197931 DLGDP (-1)
(-1.040653) (2.359859)

- 0.073063 DLEXR (-1) + 0.003551 DLMPR (-4) &)
(-2.659554) (0.176510)

Adjusted R2 =0.100852

Since the main purpose of this study is to investigate the role of oil dependency and
ofl subsidies, the model used here pools all the data and an ordinary least squares regression
model (pooled regression model) is estimated. The results show that the t-statistics for Dummy
1 Is statistically significant meaning that we can reject the null hypothesis and conclude that
oll independency does have a significant role in absorbing the impact of oil price shock on
the real economy. On the other hand, the t-statistics for Dummy 2 is statistically insignificant,
meaning that we accept the null hypothesis and conclude that oil subsidies do not have any
relationship with the asymmetric effect of an il price shock. Variables that have significant
effects on GDP growth is oil price. one lag GDP growth, and exchange rate while monetary
policy does not have any impact.

The results with regard to the role of oil dependency verify that the structure of the
economy in some countries has changed, refiecting the successful diversification of their
energy resources, making them less vulnerable to the shortage of oil.
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6. Conclusion

Gil prices have increased significantly over the last four years, starting from 2002, While
decreasing slightly after hitting the highest level in August 2006, it nonetheless, is still at @
relatively high level. Factors causing the previous increase and recent hikes are different in
that the recent increase is caused mainly by distortions in both supply and demand. While
oil demand has been increasing rapidly, world oil production seemed to have stagnated.
This situation is worsened by Iower oil inventories in the industrial countries and fransportation
bottlenecks for both crude and refined oil products and by geopolitical factors and natural
disasters. Considering these phenomenon, the high oil price is perceived to be persistent for
the intermediate future.

Even though the scale of current oil price developments is comparable 1o its
predecessor in real terms, the impact on economy, however, is not the same. During the
recent oil price shock, most countries did not experience any significant downturn in their
economies. Empirical results show that the impact is not large and symmetric across the
selected SEACEN countries, with scme experiencing only a limited disruption during and
after the shock, while others actually benefited as government revenue increased and
further improved their economies,

There are some plausible explanations for the limited and asymmetric impact of the
oil price shock on the SEACEN economies. One factor is the change in the structure of the
economy. Oil dependency in countries such as Koreqg, Taiwan, and Papua New Guinea has
been decreasing gradually in the Iast ten years, while in others, it has remained the same or
worsened. In the case of Korea and Taiwan, results confirm that the industrial countries are
now much less dependent on oil than it was in the 1970s, meaning their energy policies have
succeeded in increasing the efficiency of oil usage.

Considering that some countries have very limited natural resources, the respective
governments have emphasised the delivery of a safe supply of energy by imposing energy
pclicies persistently. The general objectives of these energy policies can be surnmarised as
follows:

) To maintain a stable energy supply by increasing oil stocks and raising emergency
preparednass;

. To expand the energy infrastructure in a timely manner through other resources such as
codl, LNG, and nuclear; and promaote energy co-operation with other countries,

. To strengthen market mechanisms by privatising public utilities;

. To establish environment-friendly energy systems by reforming the tax system, inducing
the use of low-polluting energy. encouraging energy-efficient technologies and
developing new and renewable energy sources.

While the decrease in oil dependency significanily reduces the impact of oil price shock
on the economy, empirical results show that ¢l subsidy policies cannot absorb the impact
continually. In some countries such as Indonesia and Thailand, the prolonged cil price hike
has increased the subsidy burden on government budgets. The Indonesian government has
fried fo lighten the subsidy burden by significant reductions in government oil subsidies in
several stages which resulted in the rapid increase in inflation and slow down in economy
growth,
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With regard fo monetary policy, empirical results show that the monetary policy
indicator to some extent, is endogencus to an oil price hike. Aggressive monetary polices in
response to oil price hikes would not succeed in averting a downturn of the economy?.

Considering the limited role of monetary policies on economic growth in anficipating
an oil price shock, monetary authorities should focus their policies on the second round effect
rather than on the first round effect of a shock. Since domestic oil price in most countries are
determined directly by the international il market, the first round effect of a hike on infiation
is quite small, while on the other hand, the second round effect of that same oil price hike
could be higher that anficipated.

23 Although the methodology and findings are highly useful, some concerns should be addressed including the instabliity of the results and difficuty of identifying
the variables that can represent manetary policy stance.
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Appendix 1.1

Estimation Results for the Impact of Qil Price Shock to Korean Economy

Structural VAR Estimates

Date: 03/01/07 Time: 10:11

Sampie: 2000:01 2006:05
Included olbservations: 77

Estimation method: method of scoring (analytic derivatives)
Convergence achieved after 15 iterations

Structural VAR is just-identified

Model: Ae = Bu where E[uu’]=1
Restriction Type: short-run pattern matrix

A=
1 0 0 0
C( 1 0 0
C C 1 0
C(3 C(5) C(6) 1
B=
C 0 0 0
0 C®) 0 0
0 0 C® 0
0 0 0 cCQo)
Coefficient Std. Error z-Statistic Prob.
C( 0.000330 0.000611 0.540137 0.5891
C -0.021905 0.004537 -4.828551 0.0000
C(3®) -0.307856 0.162257 -1.897329 0.0578
C@ 0.419249 0.844106 0.496679 0.6194
C®) -19.22646 26.49309 -0.725716 0.4680
C©) 8.1015654 3.571049 2.268676 0.0233
C7 3.498048 0.281953 12.40967 0.0000
c® 0.018769 0.001512 12.40967 0.0000
C® 0.139023 0.011203 12.40967 0.0000
CQ0) 4.366413 0.351050 12.40967 0.0000
Log likelihood -188.7437
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Estimated A matrix:

1.000000 0.000000
0.000330 1.000000
-0.021905 0.419249
-0.307856 -19.22646
Estimated B matrix:
3.498948 0.000000
0.000000 0.018769
0.000000 0.000000
0.000000 0.000000

0.000000
0.000000
1.000000
8.1015864

0.000000
0.000000
0.139023
0.000000

0.000000
0.000000
0.000000
1.000000

0.000000
0.000000
0.000000
4.356413
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Appendix 1.2

Estimation Results for the Impact of Qil Price Shock to Taiwan’s Economy

Structural VAR Estimates

Date: 02/21/07 Time: 16:02

Sample(adjusted): 1995:4 2005.4
Included observations: 41 after adjusting endpoints

Estimation method: method of scoring (analytic derivatives)
Convergence achieved after 12 iterations

Structural VAR is just-identified

Model. Ae = Bu where E(uu’)=l
Restriction Type: short-run paftern matrix

A=

1 0 0 0 0

c 1 0 0 0

C@ C(5) 1 0 0

C(@3) ()] C(8) 1 0

C{4) C) C® CO0o 1

B=

C(an 0 0 0 0

0 Cc(2 0 0 0

0 0 C(3) 0 0

0 0 0 C(14) 0
0 0 0 0 Cs)
Coefficient Std. Ermor z-Statistic Prob.
C( -0.080950 0.547617 -0.147823 0.8825
C© 0.065444 0.086734 0.754533 0.4505
C@3 0.280214 0.728474 0.384659 0.7005
C) -0.007874 0.014555 -0.540981 0.5885
C(5) -0.000463 0.024729 -0.018728 0.9851
C(6) -0.633685 0.206270 -3.072110 0.0021
C( -0.002653 0.004563 -0.581485 0.5609
C(8) -1.5673438 1.302676 -1.207851 0.2271
C® -0.003026 0.026438 -0.114452 0.9089
CQ0) -0.000928 0.003115 -0.298043 0.7657
can 0.171381 0.018926 2.055385 0.0000
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C(2) 0.600939 0.066363 ©.055385 0.0000
C(13) 0.095154 0.010508 ©.055385 0.0000
C4 0.793701 0.087680 2.055385 0.0600
C(15) 0.016829 0.001748 9.056385 0.0000

Log likelhood 7821203

Estimated A matrix:
1.000000 0.000000 0.000000 0.000000 0.000000

-0.080950 1.000000 0.000000 0.000000 0.000000
0.065444 -0.000463 1.000000 0.000000 0.000000
0.280214 -0.633685 -1.673438 1.000000 0.000000

-0.007874 -0.002653 -0.003026 -0.000928 1.000000
Estimated B matrix:

0.171381 0.000000 0.000000 0.000000 0.000000

0.000000 0.600939 0.000000 0.000000 0.000000

0.000000 0.000000 0.095154 0.000000 0.060000

0.000000 0.000000 0.000000 0.793701 0.000000

0.000000 0.060000 0.000000 0.000000 0.015829
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Appendix 1.3

Estimation Results for the Impact of Oil Price Shock to Malaysia’s Economy

Structural VAR Esfimates

Date: 02/13/07 Time: 15:09

Sample(adjusted): 1995:4 2005.4
Included observations: 41 after adjusting endpoints

Estimation method: method of scoring (analytic derivatives)
Convergence achieved after 12 iterations

Structural VAR is over-identified (1 degrees of freedom)

Model: Ae = Bu where E(uu’)=I
Restriction Type: short-run paftern matrix

A=

1 0 0 0 0

cm 1 0 0 0

0 C@ ] 0 0

C@ C(&) Cc 1 0

C(3 C®) C®) C® 1

B=

COm 0 0 0 0

0 Ccan 0 0 0

0 0 C(12) 0 0

0 0 0 C3) 0
0 0 0 0 C(14)
Coefficient Std. Error z-Statistic Prob.
C( 0.921380 0.404487 2.277898 0.0227
C@ -0.183327 0.164256 -1.116105 0.2644
C(3) 0.003095 0.025036 0.123611 0.9016
C@& 0.009189 0.012894 0.712672 0.4760
C(5) -0.014407 0.060079 -0.239808 0.8105
C(6) -0.008185 0.009028 -0.906671 0.3646
Ch 0.092824 0.681866 0.136132 0.8917
C® -0.163236 0.102409 -1.693962 0.1109
C® -0.010807 0.023450 -0.460841 0.6449
CQ0) 0.169712 0.018742 9.0565385 0.0000
COn 0.439551 0.048540 2.055385 0.0000
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C(12) 0038518 0.004254 2.055385 0.0000
CcQ3) 0.168171 0.018571 9.055385 0.0000
C(14) 0.025252 0.002789 2.0565385 0.0000
Log likelhood 1729889
LR fest for over-identification:
Chissquare(1)  0.182401 Probability 0.6693
Estimated A matrix:
1.000000 0.000000 0.000000 0.000000 0.000000
0.921380 1.000000 0.000000 0.000000 0.000000
0.000000 0.009189 1,000000 0.000000 0.000000
-0.183327 -0.014407 0.092824 1.000000 0.000000
0.003095 -0.008185 -0.163236 -0.010807 1.000000
Estimated B matrix;
0.169712 0.000000 0.000000 0.000000 0.000000
0.000000 0.439551 0.000000 0.000000 0.000000
0.000000 0.000000 0.038518 0.000000 0.000000
{.000000 0.000000 0.000000 0.168171 0.000000
0.000000 0.000000 0.000000 0.000000 0.025252
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Appendix 1.4

Estimation Results for the Impact of Oil Price Shock to Indonesia’s Economy

Structural VAR Estimates

Date: 02/13/07 Time: 15:20

Sample(adjusted): 1996:4 2005:4

Included observations: 37 after adjusting endpoints
Estimation method: method of scoring (analytic derivatives)
Convergence achieved after 10 iterations

Structural VAR is just-identified

Model: Ae = Bu where E(uu’)=l
Restriction Type: short-run pattern maftrix

A=

1 0 0] 0 0

cm 1 0 0 0]

C(2 C(5) 1 0 0

C3) C(6) C(8) 1 0

C C C® C(0) 1

B=

Can 0 0 O 0

0 C(2 0 0 0

0 0] C(13) 4] 0

0 0] 0 C(4a o
0 0 0 0 C(5)
Coefficient Std. Error z-Stafistic Prob.
Cc 0.188648 0.127298 1.48193%9 0.1384
C2@) -0.234453 0.149775 -1.565371 0.1175
C3® 0.057667 0.028351 2.034028 0.0419
C -2.129533 1.934327 -1.100917 0.2709
(o)) -0.044551 0.187929 -0.237063 0.8126
C(6) 0.015950 0.034477 0.462618 0.6436
o)) -5.559810 2.237308 -2.485044 0.0130
C(8) -0.155473 0.030137 -5.158778 0.0000
”C)! 6.064732 2.556943 2.371868 0.0177
cCOo -98.35331 10.637563 -9.245876 0.0000
can 0.137073 0.015934 8.602325 0.0000
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CO2y 0.106139 0.012338 8.602325 0,0000
C(3) 0.121330 0.014104 8.602325 0.0000
CQ4) 0.022242 0.002586 8.602325 0.000C
C5) 1.439103 0.167303 8.602325 0.0000
Log likelihood  99.39972
Estimated A matrix:
1.000000 0.000000 0.000000 0.000000 0.000000
0.188648 1.000000 0.000000 0.000000 0.000000
-0.234453 -0.044551 1.000000 (0.000000 0.000000
0.057667 0.015950 -0.155473 1.000000 0.000000
-2.129533 -5.559810 6.064732 -98.35331 1.000000
Estimated B matrix:
0.137073 0.000000 0.000000 0.000000 0.000000
0.000000 0.10613% 0.000000 0.000000 0.000000
0.000000 0.000000 0.121330 0.000000 0.000000
0.000000 0.000000 0.000000 0.022242 0.000000
0.000000 0.0000C0 0.000000 0.000000 1.439193
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Appendix 1.5
Estimation Results for Role of Oil Dependency and Oil Subsidy
Dependent Variable: DLGDP
Method: Panel Least Squares
Date: 02/14/07 Time: 21.01
Sample (adjusted): 1996Q3 2005Q4
Cross-sections included: 4
Total panel (balanced) cbservations: 152
Variable Coefficient Std. Error 1-Statistic Prob.
C 0.010990 0.002937 3.741424 0.0003
DLPOIL(-1) 0.045202 0.016211 2.788289 0.0060
DUMIPOIL 0.000932 0.000414 2.250324 0.025%
DUM2ZPOIL -0.036182 0.034768 -1.040653 0.2998
DLGDP(-1) -0.197931 0.083874 -2.359859 0.0196
DLEXR(-1) -0.073063 0.027472 -2.659554 0.0087
DLMPR(-1) 0.003551 0.020118 0.176510 0.8601
R-squared 0.136580 Mean dependent var 0.010055
Adjusted R-squared 0.100852 S.D. dependent var 0.03405
S.E. of regression 0.03228% Akaike info criterion -3.983232
Sum squaredresid  0.151172 Schwarz criterion -3.843974
Log likelihood 309.7256 F-statistic 3.822807
Durbin-Watson stat  2.206962 Prob(F-statistic) 0.001441
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Chapter 2

THE ROLE OF OiL IN THE ECONOMY AND POLICY
IMPLICATIONS: ‘
THE CASE OF CAMBODIA by Nguon Sokha

National Bank of Cambodia

1. Intfroduction

The role of energy in the economic development and prosperity of a nation is an
indisputable fact, Energy is a fundamental input info our economy, essential for running the
country’s factories, modernising agriculture, transporting national outputs, and increasing
sales. Energy is alse a final product in ifself and therefore represents an indispensable
component of people’slife in a modern society. It provides various comforts that people have
grown accustomed to as such electricity for lighting, cooking , maintaining a comfortable
room temperature, fuel for vehicles and etc.

However, energy has to be produced at costs that vary among countries depending
on the availability of the national resources or the financial rescurces to import energy
products, the level of technological advances, and the existence of legal and institutional
infrastructure necessary to support an efficient and reliable energy sector management.

At the moment, Cambodia is poorly positioned with respect to all of the above-
mentioned factors relative to other countries in the region. Cambodia is a small developing
country situated in the Indochina region. Its neighbouring countries are Thailand in the west,
Vietnam in the east, Laos in the north, and the Gulf of Thailand forms its natural boundary
in the southwest. In 2004, around thirteen million people were living in an area of 181,035
square km. About 80 percent of the population earns thelr living from agricultural related
occupations in rural areas, where production contributes about 32 percent of GDP in 2005.
Per capita GDP was about USS 400 in 2004-05. The overall poverty rate was an estimated 35
percent in 2004 and rural poverty remains high.

For nearly 20 years, Cambodia was isolated from the international community by war
and internal strife and also poorly designed government policies. A rebuilding effort that was
inttiated in the early 1990s was carried out in the face of dire macroeconomic conditions
- the dilapidated state of the country’s social, institutional and physical infrastructure, an
underdeveloped financial system, and a general inability to meet the basic needs of the
population as withessed by the generally low level of income and domestic savings and an
absolute dearth of funds and materials.

In the lost decade, as an outcome of a complex policy combination, especially a
good fiscal and monetary policy mix, the Cambodian economy has performed relatively
well. Annual GDP growth averaged @ percent in real terms. However, despite this economic
success, growth has a very narrow base; it is driven largely by the development of the
textile industry and thus remains fragile. Private sector development and industrialisation is
slow, partly due to high input costs. A crucial component of these expenses is the high cost
of electricity and diesel fuel to run the factories. After decades of war and devastation,
investment in the energy sector has been neglected. This has significant economic and
social implications because of the economy’s high dependency on petroleum imports at o
time when the country’s financial resources are scarce and external assistance is necessary
to fill the gap in government expenditure.

1 The opinions expressed in this paper are solely those of the author and do not necessary reflect tha views of the National Bank of Cambadia
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Cambodia has already felt the impact of the rapid increase in the global oil prices in
the recent years on its socic-economic life. The price hike, should it continue on a permanent
basis, would pose encrmous threats to the sustainable development of the Cambodian
economy, while the government’s cttempt to reduce people poverty would suffer a
significant setback.

This Paper examinas the impacts of the recent global ol price hike on the economy
of Cambodia and identifies the fiscal and monetary policy responses adopted by the
Cambodian authorities. Since historical data is not readily available for a meaningful
quantitative analysis, descriptive analyses have been drawn from studies conducted on
recent aggregate data; much data was obtained from secondary sources; others are
primary information cbtained through interviews with Cambodian officials.

2. Energy Consumption and Production Situation .

Energy consumptionin a given economy isinfluenced by various factors, the relationship
of which is very complex and difficult to quantify. Just as spending depends on disposable
income, the availability of energy resources in the economy or the ability to import energy
at affordable prices, greatly affects energy consumption. However, this is only part of the
story. Changing preferences, demographics, the structure of the economy. the degree
of mechanisation in the agricultural sector, the level of existing technology in the country
and the resulting energy efficiency are crucial determinants of such consumption. In many
countries, the climatic and topographical conditions can have also a significant impact on
levels of residential energy consumpfion.

By reviewing the above-cited factors one by one for the case of Cambodia, it will
be obvious to everyone that Cambodia currently cannot be regarded as a petroleum
intensive country, by either international or regional standards. A closer look at the structure
of the economy will confirm this statement (Table 1). As a matter of fact, economic patterns
affect energy consumption in industrial and commercial sectors. The Cambodian economy
entered a path of rapid development at the end of 1990s and continued on this path during
the 2000s. Although the growth rate in 1999 of 12.6 percent was almost similar, with growth
being a shade higher in 2005 at 13.4 percent, the sectoral compasition of growth is quite
different during this period. By the year 2000, the services sector had become the dominant
sector of the economy, accounting for 37 percent of the GDP. and has held steady at this
level until present. The increase of the relative importance of this sector was reflected in
the growth in trade, restaurants and hotels. The strength of those sub-sectors is, in turn, not
very surprising, given the tourism potential of the country and given the fact that it is more

Table 1
Shares of Real GDP by Sector, 1997-2006

Agriculture, Fisheries & Forashy 3%4 359 349 322 33.2 30.6 314 294 I
industry 18.1 218 22,6 250 258 27.3 270 288 i
Texite, apparel & footwear 5.9 @2 1.0 125 13.5 163 149 16.3 i
Construction 4. 52 47 57 58 6.0 6.3 6.9 i
Services 370 31 875 ars 361 367 362 363 |

Note: These sectoral contributions do not total to 100% because imputed bank charges are not included.
Source: Calculated from NIS 2006.
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flexible in adjusting to market demand. The industry sector, on the hand, represented the
fast growing sector; its share in the GDP reached 22 percent and 27 percent in 2000 and
2005, respectively, from 13.6 percent in 1993, and appears to be expanding. However, the
share of services and indusfry sector in employment remained significantly lower than that
of agriculture.

On the whole, despite the fact that over the last decade since the second General
Blectionin 1998, growth specifically in manufacturing has resulted in a decline in Cambodia’s
reliance on agricultural production (especially farming), the Cambodian economy remains
basicalty agricultural. About 80 percent of the economically active population in 2005 was
engaged in agriculture and the private sector is just emerging. The fact that over the years
agriculture’srelative contribution to GDPislower thanits contribution to employmentindicates
that latour productivity in agriculture is still inadequate and there is high dependence
of agricultural production on the traditionat fuel due to the energy-neutral cultivate and
harvest technique.

With respect to the availability of resources in the world, energy consumption by source
of energy includes primary fuels that are consumed directly such as wood, natural gas, and
energy: and sources that need to be converted (coal into electricity) or processed (oil into
gasoline and petroleum products). Nevertheless, in Cambodia the principal forms of energy
currently used in households are still fuel wood and charcoal which are produced locally. At
present, most of the existing energy sources in Cambodia are used by people living in rural
areas. They use wood and charcoal, which is the only source of energy for cooking. Fuel
wood is also used for traditional industries, such as brick and tile making. In 2004, about 66
percent of households were using kerosene as a source of lighting, while firewood was used
by about 85 percent of households as their main energy source for cooking.

Figure 1: Sources of Lighling

Figure 2: Energy Sources for Cooking

City power + Besttery power
Owned power 16.47% [ Charcoa! LPgas
2%

Owned power Kerosene 5.88% Electricity

1:37% Candle

0.22%

City power
1a3v% Sourc: StatsTions Yeor Book 2004

Source: Siahshoal Year Bogk 2004

Cambodia is totally dependent on oil for its power. The main energy source for
electricity generation is diesel fuel. Currently, the major portion of Cambodia’s installed
electric generation capacity is composed of diesel-fired generators. In 2004, diesel was
used to generafe 68.5 percent of total electricity power, while heavy fuel cil was used to
generate the remaining 31.5 percent. Reflecting the present level of the country’s socio-
economic development, the current electrification rate is low. Only around 15 percent of
the population has regular access to electricity via a relioble public grid, and majority of this
group Is in the capital city, Phnom Penh. For the rural population, less than 9 percent have
access to grid-quality power. although an increasing number have access to either private
part-time mini-grids or battery charging services. The fotal installed electricity generating
capacity in Cambodia in 2004 was 641,623,972 KWH. Reflecting such infrastructure, electricity
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costs in Cambodia are considered to be expensive when compared with its nelghlbouring
countries, even before the resurgence of the il price hike. Facing the high costs of electricity,
Cambodian households have long developed energy saving habits. As a combination of
income and substitution effect, people have tried to use substitutes for electricity. As aresult,
per capita consumption of electricity is an extremely low 47.5 KWH.

Transportation represents another important sector that relies on pefroleum products.
This is because the majority of fransportation also runs on gasoline and diesel fuel. While
developed countries have a far more evolved rail system, supported by ferry services and an
established road network, the transportation system in Cambodia consists primarily of private
vehicle road transport. The increased motorisation and vehicle use has further exacerbated
the country’s reliance on oil. The estimated number of motor vehicles, including cars, pick-
ups, buses, frucks, motorcycles and other vehicles, in Cambodia in 2004 was 918,130, an
increase of 5.1 percent compared to 873,495 vehicles in 2003, and an increase of 78.6
percent on the estimated 513,977 vehicles in 1994. An estimated 235, 298 vehicles were on
the roads in 2004, up 57.5 percent from 1994,

In addition, reflecting the Cambodian fast population growth rate of 2.2 percent, @
significant number of hores that are electrified have been increasing every year in the
cifles, adding to the country’s housing stock. With GDP growing on average by about 9
percent in real ferms over the last ten years, the number of business establishments has also
risen remarkably. As power plays an increasingly larger role in the country’s industrialisation
process and the country’s development, a greater demand for energy is expected.

As far as production is concerned, Cambodia’s petroleum industry is in the very early
stages of development. There is no oil refinery in the country and refined petroleum has to
be imported.

Until recently, Cambedia’s mineral resources appear to be limited and the exact
amount of coal, petroleum and gas available in Cambedia is unknown since there have
not been many studies or research conducted in this area in the past given the scarcity of
capital and lack of expertise. Similarly, there has been no development of fossil fuel resources
and litfle is known of them.

In late 1969, the Cambodian government granted a permit to a French company o
explore for petroleum in the Gulf of Thailand. By 1972, there was still no discovery of fuel
deposits. Exploration ceased entirely when the Khmer Republic fell in 1975. The political
turmoil and security issues in the ensuing two decades prevented the development of a
mineral sector in Cambadia. However, recent oil and gas discoveries in the Gulf of Thalland
and the South China Sea have sparked a renewed interest in Cambodia’s offshore areq,
especially as the country s on the same continental shelf as its Southeast Asian oll-producing
neighbours.

With the objective of ensuring that development in the oil sector within Cambodia
serves as a catalyst to support industrialisation and economic development, the Cambodian
National Petroleum Authority ( CNPA ) was established in 1998 by the Council of Ministers.
The CNPA is the primary Government body responsible for promoting investment and
administering both upstream and downstream activities of the petfroleun industry in
Cambodia.

With licenses given by the CNPA, some companies began exploring petroleum and

gas in offshore of Cambodia in the 1990s and ecrly 2000s. In recent years, significant progress
has been made. Current major activities in Cambodia’s oil and gas sector include:
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- Ongoing offshore exploration and drilling programme by Chevron Texaco.

- Acceleration of negotiations over Overlapping Claims Area with Thailand.

Chevron Texaco, the second largest oll company in the USA, discovered oit in wells
drilled offshore of Cambodia not long ago and is now in the process of determining the
potential commercial value of the finds, Provisional estimates are that drillings in part of one
of six oll exploitation biocks may hold as much as 400 million barrels of crude cil and 3-5 frillion
cubic feet of gas. If the findings of other wells are positive, oil production may commence
in 2008,

Besides promoting oil exploration and activities within Cambodian ferritory, the
government of Cambodia has also placed great attention on accelerating negotiations with
the government of Thailand concerning petroleum resources in configuous or overlapping
zones in the Gulf of Thailand to foster exploration and the development of petroleum
resourcas. Earlier, Cambodia had awarded exploration rights for the area to BHP, Shell, and
Conoco Phillips. According to Conoco Phillips, this area may contain as much as 3 billion
barrels of oil equivalent.

3. Recent Trends in Domestic Prices and Inflation

The sharp rise in intfernational oil prices since 2003 contributed to the weakening of
consumer price inflation in Cambodia over the recent period, though the magnitude was
relatively modest. Following a long period of low and stable inflation of below 2 percent
annually on average between 1999 and 2003, inflation pressures were visible for the first time
again in the economy since the Asian crisis in mid-2004 and the upward trend remained
in 2005. The annual average inflation rate reached 3.9 percent in 2004 and increased to a
peak of about 6 percent a year later, its highest point since 1999,

As can be seen from Figure 3, the two primary factors affecting infiationary pressures
in the period under review were the CPl subgroups Food, Beverages & Tobacco and
Transportation and Communicafion, indicating that a first round effect of high oil prices and
a second round of cost increases were at play. As a matter of fact, in general, the price of
oil has had a strong direct impact on fransportation costs (fares & tariff), utilities (electricity &
gaos). and indirectly, food items (since fransportation and other costs rise).

In Cambodia, the effect of oil price fed through to the CPI primarily though the increase
in prices of tfransport fuels, which reflected the change in the CPI sulbgroup of Transportation
and Communication. This subgroup is weighted at 8.7 percent in the overdll consumer
basket. In 2004, the index for the sub-group of Transportation & Communication accelerated
remarkably, rising by nearly 15 percent, an almost threefold increase from the 4.9 percent
mark recorded in 2003.

Though the adverse impact of the oil price increase appeared to remain under
a manageable span with respect to changes in the CPI, changes in the retail prices of
petroleum products sold in the local markets were high. Reflecting the dependency on
external supply. the domestic oil price has been adjusting promptly with changes in the
world market price. And as shown in Figure 4, the movements of the CPI seem to follow
changes in the retail petroleum prices. As of the end of June 2006, the local pump price
for gasoline reached slightly above USS 1 per fitre. Meanwhile, the price for cooking gas
has doubled over the last two years, The energy saving attifude of consumers has been
sfrengthened, and increasingly they are endeavouring, wheraver possible, 1o switch their
consumption fo other cheap alternative energy resources. A swap from using cooking gas
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to charcoal might be partly responsible for the 11.8 percent increase in the retail price of
charcoal between November 2005 and October 2006. Meanwhile, the consumaers’ response
to the price change was reflected in the change of thelr infensity of use. When the ail price
became high relative fo theirincome, local consumers chose fo take fewer and shorter trips.
which in turn indirectly affected the local tourism sector.

Nevertheless, the effect on the overall inflation rate remains contained. As mentioned
earlier on a year-on-year basis, the infiation rate was kept within 6 percent in June 2006,
which was still well below that of the 13 percent mark observed during the Asian crisis. While
the temporary feature of the global oil price hike represented a crucial determinant of such
containment, other factors alse played important role. This included the low inflation rate
in Cambodia’s frading partners that did not drive imported inflation, the strength of the
local currency vis-a-vis the US dolla;, and the better agricultural performance that provided
ample supply to the local food markets. In addition, the labour market in Cambodia is af a
very early stage of development, and this contributes to strong rigidity in the nominal wages
of workers and employees in the short- and even medium term, and therefore helped to
prevent the kind of rise in prices that feeds high inflation expectations through fo wages.
Moreover, CPI's development that suggests that inflation expectations are generally well-
anchored, reflecting the commitment of the government and the monetary authority, the
National Bank of Cambodia (NBC) as to price stability.

Figure 4: CP1 and Retall Petrolaum Price
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Recent changes in oil prices have affected the CPI also through changes in electricity
tariffs. With the move from a centrally planned economy to a market-oriented system, the
government of Cambaodia liffed most price controls in 1989. Prices for goods and services
are currently freely determined by the market, except for electricity and water. However, the
electricity tariffs have been adjusted twice during the previous two years. With the persistent
increase in the import bill on petroleum products, coupled with the fixed toriffs set by the
authorities at which consumers pay for electricity consumption, the Electricity du Cambodge.
the autonomous state-owned company responsible for power supply, reportedly incurred
substantial losses in the past few years,

The current tariff, which has been effective since October 2005, was an 11 percent and
105 percent increase on the fariff in 2004 and 2003, respectively. The improvement of the
electricity fariff for both retail and whaolesdie levels was necessary for tfranspdarency and also
to reflect the actual supply costs.
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4. Dependency on Oil Imports

The critfical issue facing Cambodia in terms of oil supply security is that there is presently
no indigenous production of oil within Cambodia and an dbsence of ol refinery in the
country. Cambodia is entirely reliant on imports of refined oil for its domestic consumption of
petroleum products. The oil products are from regional sources, primarily Thailand, Singapore
and Vietnam. The vast portion of petroleum products into Camibodia are uttimately sourced
from the Middle East. This situation is likely to continue for the immediate future.

Spending for petroleum product imports represented the second largest expenditure
for a single commaodity group imported inte Cambodia (garments are first), a substantial
amount of which are used as supplies
for the exporting garment industry. From
1992 up to now, ol imports have been

Figure 5: Oll imports & Trade Deficit
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component of Cambodia’s ftfrade
balance. On average, they accounted
for about 76 percent of the commodity
trade deficit over the eight year period
since 1999

In terms of the percentage share of imports, the share of petroleum in the total imports
of Cambodia is high and has been on an increasing trend since 2003, at 19.3 percent and 22
percent, respectively, in 2004 and 2005. In fact, the value of oilimports rose substantially in 2004
and 2005, with an annual growth rate of around 40 percent. Oil import is expected fo break
through the USS 1 billion high in 2006, though the growth rate would be smaller than in 2005
(around 23 percent), as price hikes would suppress demand to some extent. Nonetheless, the
share of petroleun imports is estimated to reach about 23.7 percent in 2006.

Figure 4: Share of Patroleum Impants
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As can be observed in Table 2, reflecting the sustained growth in private consumption,
the imports of petroleumn products have virtually doubled over the past eight years since
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1998 in terms of volume. During the period from 1999 to 2004, the volume of petroleum
imports grew at an average annual rate of 12 percent, with an increase of 10.7 percent
in 2004. Import of oil products increased to 1.53 million fons in 2005, from 1.5 million fons in
2004, a very marginal growth rate of just 2.2 percent on 2004. The significant sliowdown in
2005 may be attributable to two factors: (1) a slower local demand for petroleum resulting
from higher prices as consumers try to cut down their fuel consumption and/or substitute
with other products, and (2) structural changes in the electricity sector associated with the
electricity imports from Vietham and the increasing use of the power supply produced by
the state-owned electricity company, the Electricity du Cambodge, by private households
in several suburbs of Phnom Penh and other cities in place of private mini-grids.

Table 2
Petroleum Imports (in tons)

Gasoline 22,084 472,030 509832 552,746 598,815 667,484 760,447 843,032
Diesel 289.464 325,681 352,892 380,528 405,776 -443,982 495,101 415,671
Jet fuel 8110 11,954 17.365 16,781 16,826 16,837 19.672 20:033
Heavy oit 4,410 11,856 23,250 92,223 122,468 118,531 142,354 179,950 .
Motar oil 3.886 4,839 4,271 5,034 5,027 7.486 7,854 9,656
Kerosene 29,931 37116 29,5651 28,315 50,407 72614 47,829 33,452
LPG 4,604 2,952 14,225 16,705 20,150 21,754 27,574 31,537
Totat 762,489 873,426 951,385 1,092,331 = 1,219,468 1,355,687 1,500,832 1,633,231
% change - 14.5% 8.9% 14.8% 11.6% 1h2% 10.7% 2.2%

Source: Customs and Excise Department and National Bank of Camboedia’s estimates

Among dll the imported petroleum products, gasoline imports occupied the largest
share, and virtually doubled between 1999 and 2005. During the same period, diese! fuel
rose by nearly 45 percent and represented the second largest energy import.

5. Petroleum Tax Regime in Cambodia

Cambodia belongs to countries that tax pefrcleumn consumption. Since the early
1990s, petroleum taxes have been levied mainly for the purpose of revenue generation
rather than sumptuary reason, i.e, it is not done to regulate consumer behaviour on heailth
or environmental grounds as is in various industrialised economies. And this still holds true for
present day Cambodia. In fact, in the early 1990s, with the low domestic resource mobilisation
capacity, the government depended heavily on international trade taxes as a major scurce
of current budget revenues. In 1994, international tfrade taxes amounted to 280.8 billion riel
(108 million US dollar), approximately 47.7 percent of current revenue. Albout 16.5 percent
of this amount was aftributed to revenues from petroleum imports (7.8 percent of current
revenue in 1994). In 1999, customs duties and faxes on gascline and diesel contributed 5.3
and 5.5 percent of current budget revenue, or 0.5 and 0.6 percent of GDP, respectively.
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Table 3
Role of Fuel Taxation in Government Financinng

b

Cusfams duties on fuel/ infernational 8% M5B 2% 279%  249% 9% 21.6%

trade taxes )

Fuetl tax/ current revenue CON2% 104% 9.3%  220%  228%  19.4% 17.5%

Gaosling/ curent revenue 5.3% 4.5% 3.7% 8.7% 8.2% 6.4% 7.4%
j Diesel/current revenue 5.5% 5.6% 5.4% 17.8% 125% 11.0% 8.1%

Fuel fax/GDP 1.1% 1.1% 0.9% 2:3% 2% 1.9% 1.7%
. Gasoline/GDP 0.5% 0.5% 0.4% 0.9% 0.8% 0.6% 0.7%

Diesel/GDP 0.6% 0.6% 0.5% 1.3% 1.2% 1.1% 0.8%

Sources: Author's calcuiation based on data from Excise Office of Customns and Excise Department of Cambodia.

Despite the fact that fuel faxation remains a major source of government financing, as
can be seen from Table above, the official statistics showed that there has been a significant
reduction of import duties on fuel in terms of international frade taxes since 2002. This could
suggest anincrease in fuel smuggling as a result of high petroieum prices.

The important role of fuel taxation in Cambedia is not surprising considering that this country
belongs fo a group of low iIncome countries where the agricutfure makes up nearly 80 percent of
the GDP and the private sectoris slowly emerging. On the other hand, given the lack of appropriate
instruments and relatively wedk fax administration during the pericd of iransition from a planned
economy to market-oriented one, fuel 1axes represented the surest way for the government fo
raise revenue. Collecting petroleum tax is reictively straightforward. Besides, the consumgtion of
fuel has relatively low elasticity with respect to the prices but high elasticity with respect to income,
therefore increasing tax rates and rising incomes will serve 1o ensure buoyant revenue.

There are six types of petroleum products that are imported and used in Cambodia,
namely, gasoline, diesel fuel, kerosene, fuel oil, jet fuel and gas. Fuel taxes in Cambodia
nave the following characteristics:

a.  Tax instruments: total fax on each petroleum product is made up of different
tax instruments.

Compound feature: taxes are compounded.

c. Taxable base: tax bases are an administered value set by the Customs and
Excise Department of Cambodia.

a. Tax Instruments: The first feature of fuel taxation in Cambodiais that petroleurn products
are subject to different taxes. From 1994 up fo now, tax insfruments have been changed and
tax rates have been revised a number of times. The important events in Cambodia’s taxation
history are the introduction of VAT in 1999 and the tax reform of July 1, 2007,

In general, import duties are applied to all refined petroleum imports, except for kerosene,
which was duty-free until 2004. The import duty on gas was removed in 1999. Among allimported
energy sources, gasoline and diesel fuel are the dominant imported products. These two items
are also subject to the highest taxes. The import duty on gasoline was raised from 45 percent
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in 1994 to 50 percent in 1995. Also in 1995, a 20 percent excise tax was infroduced for gasoline.
Between 1994 and 2001, a sccial fund of three riel per litre wass levied on dll petroleum products,
with the exception of gas. From 1994 to 2001, a 20 percent import taniff was applied to diesel.
In 1994, a consumption tax of 4 percent was infroduced uniformly for all imported fuel items.
This fax was later removed and replaced by a VAT at a uniform rate of 10 percent in 1999,
Following the tax reform of July 1, 2001, the import duty on gasoline and diesel fuel was reduced
to 35 percent and 15 percent, respectively. To compensate for such a reduction, a 4.35 percent
excise tax was levied on diesel fuel, while at the same time this tax rate on gasoline was raised
o 33.33 percent. Moreover, since 2002 an additional per unit tax has been applied to gasoline
and diesel at US$ 0.02 per litre for gasoline and USS 0.04 per litre for dieset fuel.

The tariffs below applied to gasoline and diesel oil imported to Cambodia:

Table 4: Official Tax Rates for Gasoline {as a Percent of Customs Reference Values)

5

Import duties 45% 50% 50% 50% 80% B50% S0% 50/35% 35% 35% 35% 35% 35%
Military tax 08% 06% 05% 04% 03% 03%  0.3% 0.3%

Additional Tax 87% 87% 87% 87% 87%
Excise 20% 20% 20% 20% 20% 20% 20/33.3% 33.3% 333% 33.3% 33.3% 33.3%
Consumption/VAT 4% 4% 4% 4% 4% 10% 10% 0% W% 10% 10%  10%  10%

Note: Tax reform was infroduced in July 1, 2001. Since 2002 an additional tax has been introduced for gasolineg at
USS$ 0.02 per lifre (equivalent to 8.7 percent of customs reference value).
Sources: Excise Office of Customs and Excise Department of Cambodia and Wafa Fahmi Abdelati & Koji Nakamura,
IMF, staff paper, 2005,

Table 5: Official Tax Rates for Diesel Fuel (as Percent of Customs Reference Values)

Import duties 20% 20% 20% 20% 20% 20% 20% 20/15% 15% 15% 15% 15% 15%
Military tax 07% 06% 05% 04% 03% 03% 03% 03%

Additicnat Tax 17.3% 17.3% 17.3% 17.3% 17.3%
Excise 4:358% 4.35% 4.35% 4.35% 4:35% 4.35%

Consumption/VAT 4% 4% 4% 4% 4% 0% 10% 0% 19% 0% 10%  10%  10%

Note: Since 2002 an additional tax has been introduced for diesel fuel at USS 0.04 per litre {equivalant to 17.3
percent of customes reference value),
Sources; Excise Office of Customs and Excise Department of Cambodia and Wafa Fahmi Abdelatl & Koji
Nakamura, IMF, staff paper, 2005,

Table é: Official Tax Rates for Kerosone (as Percent of Customs Reference Values)

Import duties 7% 7% 7%
Military tax 0.6% 07% 06% 06% 04% 04%. 04% 0.4%
Exclse 10% 10%  10%

Consumption/VAT 4% 4% 4% 4% 4% 10% 0% 0% 0% 10% 10% 0% 10%

Sources: Excise Office of Customns and Excise Depariment of Cambodia and Wafa Fahmi Abdelati & Koji Nokamura,
IMF, staff paper, 2005,

2 The Import duty and excise tex for gasoline and diesel was changed in July 1. 2001. The twao figures in the respective cell represent tax rates applicable before
and after the change.
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b. Compound Feature: The third feature of petroleum tax is that fuel taxation is
computed using the practices of compound calculation following a sequence as follows:
customs duty, additional fax, excise tax, and VAL wherever each tax is applicable to a
specific product. For instance, the tax structure for gascline in 20056 is in fact a sum of the
import duty based on administered values of USS 309 set by the government for that year, a
social fund of USS 0.02 per litre, a 33.33 percent special excise tax calculated on the customs
reference value plus the import duty and additional tax, and a 10 percent VAT on the customs
reference value plus all other levies.

Diagram 1
Schematic illustration of Tax Structure for Gasoline in 2005

| Customs reference value l(- ------ 35% import fariff

) 4
|Customs reference value | | Customs duty I ' Addttionat per unif tax |

I | I

New fax base 1

I Custormns referencevaluel [ Customs duty I | Add. Tax ] l Excise duty i——b

------ T

Total taxes on gasoline I

Sources: Computation by author based anvinformation provided by Excise Office of Customs and Exclse Depariment of Cambodia.

c. Taxable Bases. As mentioned above, some fuel taxes are per unit taxes, while the
majority are computed based on customs-determined prices known as “customs reference”
or “administered values,” but not on market or actual import prices. These customs reference
prices, depending on which import tariffs, excise taxes and VAT are used for computing. are
notional ¢.i.f. values of import that are set by the government with the objective of simplifying
tax calculation, creating a fair valuation basis for the same products of various importers.

Table 7: Customs Reference Values for Dutiable Valuation (In US$ Per Ton)

Gosoling 275 . 320 320 3200 3200 320 - 320

Diesel 200 275 275 275 275 275 275 AL Laer T
Kerosene 230 230 230 230 230 230 230 230 230 230 280 230 230
Fuel o 09 120 129 129 120120 129 129 120 129 129 129 129
Jet ol 235 235 235 235 235 235 235 235 235 235 235 205 235
Gos a5 35 35 325 325 325 35 325 325 325 325 325 325

Sources: Excise Office of Customs and Excise Department of Cambodia




The Case of Cambodia

As can be seen from Table 7 above, during the reviewed period from 1994 until present,
the customs reference values have rarely been adjusted. Significant changes were made
during 1995 and 1996. While customs reference values for kerosene, fuel oil. and gas have
been remained constant over the entire period under consideration, The values for gasoline
were raised from US$ 200 per ton in 1994 to USS 275 in 1995 and further to USS 320 in 1996,
The per ton value of diesel was administratively set at USS 200 in 1994, but was increased to
Us$ 275 in 1996, whilte that of fuel oil changed from USS 109 in 1994 fo USS 120 and US$ 129
in 1995 and 1996, respectively. In 2004, as a policy intention of the government to mitigate
the impact of global oil price rise, the customs reference values for the two major imported
petroleumn products, gasoline and diesel, were even reduced when the value of gasoline
and diesel was brought down to USS 309 and USS 267, from US$ 320 and USS 275 in 2003,
respectively.

6. The Formation of Retail Prices for Petroleum Products

The three characteristics of petroleum taxes described above determined the level
of tax rate for each petroleum product in Cambodia. According to Wafa Fahmi Abdelati
& Koji Nakamura and the author’s calculation, the total cumulative tax rate on gasocline
in 1994 amounted to 52 percent of the customs reference value, but rose to 111 percent
in 2004. This figure also represents the statutory tax rate for 2005 and 2006 due to the fact
that the tax structure, including the official rates and the customs reference prices have
not been adjusted since 2004 (see Table 8 below). Whereas the higher cumulative tax rates
for gasoline in diesel in 2002 and 2003 in terms of customs reference value reflected the
introduction of excise duty and VAT under the tax reform in 2002, their increase since 2004 up
to the present, mirror the cuts in the administered prices (Table 7).

In sum, gasoline carries the highest taxation of all petroleum products, while diesel fuel
is taxed less in terms of customs reference value as well as retail price. Taxation on kerosene
that is typically used by rural households as an energy source for cooking and lighting is
generally lower than that on transport fuels and industry fuels. Nevertheless, since 2004, the
tax rate for kerosene has also increased as an import duty of 7% and an excise tax of 10%
were infroduced in 2004.

Table 8: Total Cumulative Tax Rates (as a Percent of Customs Reterence Values)

Gasolne 52%  88%  88%  88%  87%  98%  98%  99% 1107% 107% 111% (Ml% 1%
Diesel ~ 26% 25% 25% 25% 25% 32%  a2%  32% 519% 519% 625% 525% 525%
Kerosene 5% 5% 5% 5% 4% 10%  10%  10%  10% 0% 29% 2% . 29%
Fustol  12%  12%  12%  12%  12%  18% 8% 16% 8% 18% 16%  18%  18%

Jet oil 12% 2%  12% 12%  12% 18% 18% 18% 18% 8% 18% 18% 18%
Gas 1% 1% 11% 1% 1% 10% 10% 10% 0% 0% 10% 10% 10%

Sources: Excise Office of Customs and Excise Department of Cambodia, Wafa Fahmi Abdelati & Koji Nakamura,
IMF, staff paper, 2005, and author's calculation.
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Market forces and the economics of supply
and demand determined the swings in the
pump price of pefrdleum products distibuted
localy within Cambedia.While several countries ‘
in Cambodia’s neighbourhood have unfil very ao0s
recently provided or sfil provide subsidies for fuels, ‘
fuel taxation s important for Cambodia as a
country which faces o hard budget constraint.

Figure 8: Taxation of 0ll products as percent of refdil price

In terms of retail price, taxation appeared
also to be very high in international comparisons,
moving between 40-50% duing 1998-2003.
However, as can be seen from the Figure 8

doove, taxation of ail productsin percent of retail e T,
price has decreased since 2004, reflecting that T SRR MO0 MW QR S A a7k SRS
retall prices moved faster than the tax rates. SR ek A i

.. 7. Policy Responses fo Higher Oil Prices - -

7.1. Fiscal Policy

Whenfaced with rising ol prices, the policy infentions of the authorities are to contain aggregate
demand for oil and to dampen eventually arising adjustment costs throughout the economy as
industries, transports, efc.. respond to higher energy prices. These secondary, or indirect, impacts
occur when producers and service suppliers pass on some part of higher oil costs to the price of final
goods and services. However, it should be noted that the Cambodian authorities continue to refrain
from imposing price controls and continue To pursue a curent pricing mechanism that allows prices
to fluctuate according to the market forces fo provide an appropriate signal to the economy.

Instruments to achieve the above-mentioned aims have included the general appeal 1o
the private consumers and public entities to conserve energy and a continuation of the utilisation
of the existing taxable base. The second measure aims o release price pressure on consumers
through taxable kbases maintained below the market price. Global oil prices have been on a
constant rise for the ast several years. Although administered prices are supposed to be the subject
of review by customs in line with changes in the market prices. social considerations restrained the
government from making further upward adjustments to the customs references values.

Table 9: Market Prices and Customs Reference Prices in Camboedia

Gasoiine 255 298 428 559 320 320 - 309 309 309 .8 0.9 'f A4 1.8
Diesel 218 260 358 501 2715 2715 267 267 267 0.8 09 1.3 19
Kerosene 221 259 370 525 230, 230 230 230 230 1.0 1.1 1.6 2.3
Fue} oi 152 184 21 289 129 129 129 129 129 1.2 1.4 1.6 2.2
"LPG 230 275 306 317 326 326 325 325 325 1.0 1.2 1.3 1.3

Source: Energy Policy and Planning Office of Thailand: Cambodia's CED

3 Petroleumn import prices in Thalland are used as proxy for Cambedia’s market prices.
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Except for the price of gascline and diesel in 2002 and 2003, customs reference prices
in general, have been maintained well below market import prices. As can be seen from the
llustration below, the impact on the domestic petroleum retail price would be much more
infense if taxation were to be based on current market price.

Table 10: Price Structure for Gasoline (USD / Litre)

2005 - rTc?fg Tax 2005 o o T

Import duties 35% 022 0.078 import duties 35% 0.40 0.4
Additional Tax 002 030 0.020 Additiorsat Tax 002 054 0.020
Excise 3333% 032 0.307 Excise 33.33% 056 0.188
VAT 10% 043 0.043 VAT 0% 075 0.075
Totat tox per litre 0.247 0.423
Market import price 0.402 0.402
After tax cost 0.649 0.825
Retail price in Phnom Penh 0.835

Distribution margin 0.186

Total tax in % of retail price 30% 51%

Given that total cumulative tax ratesin terms of customs reference values have remained
unchanged since the tax reform in mid-2002, annual customs revenue collection depends
entirely on the quantity of petroleum imported into Cambodia during each reference year.
Whereas the fuel sector may represent a heavy burden for the state budget in some countries
which subsidise oil prices, presently the government of Cambodia has continued to secure a
smooth run of the economy, the national budget, and the social sector.

7.2. Monetary and Exchange Rate Policy

Given countries’ specific conditions, the increase in the global oil prices has caused
different impacts on each individual econcmy. Net oil exporting countries may gain
from the change but may also have to face the risk of currency appreciation, while net
importing countries may find themselves confronted with infernal and external imbalances
or even move into recession. Sustained high oll price require the immediate attenticn of the
concemed authorities and necessitate appropriate policy responses from them. In some
countries, the authorities not only conduct fiscal and monetary policy adjustments fo bring
stability back in the price level, but they have even taken broader steps toward addressing
the root causes of inflation through the adeoption of various resfructuring measures o
deal with the supply/demand shocks in their respective countries. Nonetheless, structural
measures such as policies to enhance efficiency in oil usage or to diversify the demand for
energy will generally take a long time fo implement before manifesting the desired effects.
For the short-run, experiences in various economies have indicated that when a price shock
suddenly raised the general price level, an inflation stabilisation policy led to monetary
tightening by increasing the policy rate.
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As has been indicated in the early sections of this Paper, the economy of Cambodia also
experienced inflationary pressure during the period from mid-2004 to mid-2006. Like most other
central banks in the world, the principal mission of the National Bank of Camibbodia (NBC) is to
maintain stable and low inflation. However, the high degree of dollarisation of the economy
imposes constraints on monetary policy, because NBC's operations in local currency, the riel,
have limited impact on monetary aggregates. The interest rate channel, which represents a
key link in the transmission of the monetary policy by the monetary authorities or central banks
in many countries around the world, is fundamentally absent. Furthermore, the economy is
also characterised by a very thin financial market and a significant use of cash for fransactions
purposes, which clearly place further restraints on the transmission mechanisms of NBC's
monetary policy since the channels are through the banks.

Therefore, attempts to control liquidity growth by NBC are severely hampered by the limitations
of available policy instruments. Currently, in addition to restraints on credit fo government and public
enterprises, the most effective monetary instrument is the flexible use of foreign exchange market
intervention to influence growth in riel liquidity and fo smooth fluctuations in the exchange rate.

Cambodia has pursued a managed floating exchange rate system and has relied on
a prudent monetary policy fo ensure stability in the foreign exchange market. Given the
current market environment, maintaining
the stable value of the local cunrency is
seen @s a crucial means for achieving low

Figure ¢: Exchange rafe & currency outside banks
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However, as can be seen from Figure 10, a remarkable divergence from the pattern of
the close relationship between COB and inflation movements observed in the past period
before the occurrence of the oll price hike became clearly ocbvious for the period since the
third guarter of 2004 until the second quarter of 2006. During the latter period, despite the
fact that the annual average growth rate of COB continued to fluctuate around 20 percent,
the inflation rate as measured by the annual change in the three-month moving average
CPI. recorded a high of about 6 percent.

Nevertheless, recent oil price increases seem not to have become a frigger for NBC 1o
adopt a monetary policy stance differing from what has been pursued so far. In other words, it
appeared that the central bank remained largely in a neutral stance and did not implement
absorption of the local money supplied into the economy or tightening of monetary policy.

In fact, despite higher global cil prices, macroeconomic conditions in Cambodia have
remained broadly stable:

- Following a strong adjustment in mid-2004,
whenitreached 6.7 percent, theinfiationrate
as measured by the overall consumer price % %
index has subsequently been contained, f
fluctuating between 5 - 6.5 percent in 2005
and during the beginning of 2006.

Figure 11: GOP & retalt patroleum price
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" 8. Conclusion ' _

Qverall, despite facing some inflationary pressure caused by high oil prices, various
other key macroeconomic indicators available for the recent period since the beginning
of the oil price increase have demonstrated that the Cambodian economy has remained
broadly healthy. Though inflation has emerged. it has remained largely under control. Under
this circumstance, there has been no strong case for NBC as the monetary authority in
Cambeodia, to force a reduction in aggregate demand to lead the inflation back to the
level before the oil price rise. It should be noted that while the highly dollarised economy
limits the capacity of NBC to control interest rates, the exchange rate policy has proved
fo be an effective instrument for price stabllity though the maintenance of stable value of
the local currency. Since the stability of the local currency over recent period has been
broadly sustained, and growth outlook remains optimistic, it seems appropriate for NBC o
not restrain money growth and 1o continue to take a neutral and easy stance on money
supply. Therefore, the local currency outside banks, animportant monetary factor of change
in inflation, is expected fo maintain its normal current growth path,

However, although Cambodia is not regarded as fuel intensive country, with its presently
insignificant consumption of energy by regional standards, it is obvious that over the next
decade there will be a strong Increase in domestic demand for ofl in line with the increasing
need of industrialisation and the potential growth of the economy. The combination of
increasing demand and reliance on external supply sources (at least until domestic oil
industry is established) will increase the potential adverse impact on the naticnal economy
from sustained increases in global oil prices and any disruption to oil supply. Therefore, due to
the voldtility in the global oll market, fiscal and monetary autherities need to remain vigilant
and look out for appropriate solutions if and when the issue emerges.

With respect to structural measures, the recent discovery of offshore oil and gas
would be a great blessing for the government and people of Cambodia. The successful
development of indigenous oil and gas production could do much to reduce the country’s
reliance on oll imports and to transform Cambodia’s economic situation by providing the
needed resources to support the Cambodia’s poverty reduction programmes. Moreover,
diversification of energy sources to the extent applicable, is without a doubt another area
of crucial importance in Cambodia’s long-term strategy with respect to ensuring long-term
energy security and reliability. A detailed energy master plan needs to be developed.
However all of these issues will require their own special atfention and studies.
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Chapter 3

THE ROLE OF OIL IN THE ECONOMY:
THE CASE OF THE REPUBLIC OF THE FIJI ISLANDS

by Ariel Marr
Reserve Bank of Fiji

1. Country Background-

The Republic of the Fiji Islands comprise over three hundred islands that lie in the South
West Pacific, about 2000 kilometres north of New Zealand and between neighbouring island
countries of Vanuatu and the Kingdom of Tonga. Fiji's land area in relation to its total area is
just around 10 percent, reflective of the wide expanse that separates all its islands. The last
census (1996) indicates that 94 percent of the population lives on the two main islands of Viti
Levu and Vanua Levu.

With a population of around 800,000 and an estimated per capita GDP of around
USS$3.,400, Fiji is one of the larger and economically developed island countries in the Pacific
region. In spite of her smallness, Fiji has a good supply of natural resources and relatively skilled
people, with her major sectors being agriculture, tourism and manufacturing (garments).
Nevertheless, being a small and open economy, Fili remains vulnerable to international
shocks. Inherent attributes such asremoteness of geographic location, limited land resources,
exposure to frequent and damaging natural disasters and a narrow production base, makes
Fiii and her Pacific island neighbours all very vulnerable.,

Fiji's population growth has averaged between one to two percent per annum in
recent years, with arise in the rural-urban drift becoming a key challenge. The Fiji economy
has evolved since independence in 1970 when the agriculturdl sector was a much larger
confributor o economic growth and foreign reserves earnings. As years have progressed
since then, a light manufacturing sector has sprung up together with an even larger tourism
industry. The growth in manufacturing and the services sector and the diminishing role of the
agricultural sector has inadvertently affected Fiji's vulnerability to international shocks such
as the persistent oil price hikes since mid-2002.

2. The Energy Sector in Fiji

Being a small island nation with unique geographical characteristics has played an
important influence in the supply, regulation and demand of energy in Fiji.

2.1. Energy Supply and Demand

Given a growing urban population and the growth of the industry and services sectors,
energy demand in Fiji has been growing at unexpected rates over recent years. This increase
in demand of energy has placed Fiji in a vulnerable situation given its limited capacity in the
provision of energy.

Fiji's prirnary energy supply are from biomass (fuelwood and woodwaste, coconut
residue, bagasse), hydro, wind, solar, coal and petroleum products. Latest data from a 2000
survey, indicates that fotal primary energy supply in Fiji from indigenous sources (fuelwood
and wood waste, coconut residue, bagasse and hydro) was around 54 percent, while the
remdaining 46 percent (coal and petroleum products) was imported (Table 1). The imported
energy such as coal and petfroleum are bought largely from Australia, New Zealand and
Singapore.
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Some of the primary energy supplies like biomass, hydro, wind and petroleum products
are converted to produce a final energy supply for consumption like electricity, while some
of them are actually consumed as a final energy supply (wood, coconut residue, coal,
petroleum products).

Table 1
Primary Energy Supply (Terajoules)

1993 | 36355 | 73337 | 1363 | 123322 | 4682 | 04220

888.1
1994 3569.8 8406.1 | 1399 | 134749 | . 398 12793.4 13191.4 26666
1995 3712.3 84755 1384 | 135718 ' 603 | 117717 11832.0 25404
1996 3732.0 8648.3 1314 | 136943 349 135400 13574.9 27269
1997 | 37805 7140.6 1454 | 12375, 389 15283.8 15322.7 27698
1998 3827.7 3739.3. 1 1508 9072.0 711 14639.8 147109 23783
1999 38616 | 75280 | 1620° | 130096 413 30857.9 | 30899.2 43909
2000 3908.7 7247.6 1492 | 126483 0.6 10684.4 10685.0 23333

Source: Energy Statistics Year Book, 1993 - 2000, Department of Energy

Imported energy was forming an increasingly larger share of the total primary energy
supply in Fiji throughout the 1990s (Chart 1). In 2000, pclitical instability led to an economic
downturn and so a switch to the use of more indigenous sources was noted. Nevertheless,
the strong growth in import of fuels since 2000 suggests that the growing dependence on
imported energy, in particular petroleum products, is on the rise. This development is of
concern for the Fiji economy because of it smallness and the fact that it has little recourse to
find alternative fuel products when faced with oil price shocks.

Chart 1: Primary Energy Supply: indigenous Production vs. imports
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Hence, it is necessary to understand the nature of energy demand in Fiji. The three
main consumers of energy in Fiji are the industrial & commercial, the transport and the
residential & community sectors (Table 2). Final energy products consumed by these three
sectors are coal, wood fuel, petroleum products and electricity. The industrial & commercial
sector consumes codl, petroleurn products and electricity, while the transport sector mainly



The Case of the Republic of the Fiji Islands

consumes petroleum products. The residential & community sector’s main energy supply are
from electricity, fuelwood and coconut residue.

Table 2
Final Energy Consumption (Terajoules)

1993 . 370 46751 3842 662 629 202 15256

wd | 2192 8783 | 4003 | 68 406 235 | 17487
1995 o785 7592 | 58 | 676 504 185 | 17090
1996 2769 e8| a0 | 619 659 | 248 | 14813
1997 | 2668 | 9515 | 48 | 88 | 626 | 232 | 18025
1998 | s | ioser | as0 | e | s | a1 | 19320
999 | 87 | 1ssal | aws | 702 | 2 T 210 | 22158
2000 2407 T asee | a1 o 7o 577 dea | 16903

Source: Energy Statistics Year Book, 1993 - 2000, Department of Energy

The largest final energy consumer is the transport sector. This is partly due to classification
reasons, as the sector includes all energy consumption for fransport purposes which covers
domestic, commercial and government transportation. This sector is the main consumer of
petroleum products as a final energy supply source.! The growth of energy consumption
by the transport sector during the 1990s is aptly explained by the growth in the number of
vehicles as well as the increase in international shipping and flight services info and out of
Fiji during those years.

The second largest consumer of energy is the residential & community sector, which
consumes energy mainly for the purpose of lighting, cocking and other household appliance
use.? This sector’s energy usage has also been growing and it generally reflects the increasing
rural-urlban drift as well as a growing middle-income class which typically leads to a greater
need for lighting and usage of electrical household appliances (lamps, TVs, fridges, toasters,
blenders, vacuum cleaners, lawn mowers).

The third largest consumer of energy, the industrial & commercial sector, has been
showing a decreasing appetite for energy over the 1990s. This frend could have changed
since 2000 as the construction and tourism industry has been on the increase over the last
5 years, thus possibly raising the demand for final energy (both electricity and petfroleum
products). However, the last 5 years have also seen the decline of the gold and manufacturing
(especially garments) sectors, which most likely has offset to some extent the higher demand
for fuel in the other sectors.

1 Fincl energy supply is that which is consumed in the course of everyday economic activity by both firms and private individuals. This Is quite distinct from primary
energy supply which goes through a converslon process to produce final energy supply. Products such as petroleum products can be used as both for final
energy consumption to fuel vehlcles and machinery or as a primary energy supply to be used to covert to a final energy supply like electricity.

2 Excludes energy consumption for transporiation as It Is aready captured under the transpart sector.
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Chart 2: Final Energy Consumption by Sectors
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From a macroeconomic viewpoint, the growth in final energy demand is reflective of
increased economic activity in Fiji. This is indeed true as consumer demand has been on
a steep climb since 2001, supported by higher wage and salary increments, an increqse
in personal remittances and easy and cheap access to credit. Furthermore, in spite of the
decline in industrial and manufacturing activity over the last decade, the services sector has
grown guite strongly and now accounts for the largest share of Fiji's gross domestic product
(GDP). This has ultimately led fo a higher demand for electricity in ferms of final consumption.

2.2. Energy Sector Institutions and Regulation

The smaliness and remote location of the Fiji economy has shaped the supply, regulatory
framework and management of the energy sector. The lack of economies of scale and
distiibution challenges posed by isolated and dispersed population cenfres, makes the
provision and distribution of energy very difficult,

The Fiji government is the main supplier of electricity via the Fiji Electricity Authority
(FEA), a commercial statutory authority responsible for urban, peri-urban and rural grid
electricity supply. The Electricity Act (Cap. 180) gives the FEA its statutery authority to secure
the supply of energy atf reasonable prices and to advise the Energy Minister on all matters
relating to the generation, transmission, distribution and use of energy. FEA supplies electricity
through the national grid with its main source for national power supply from the Monasavu
Hydro Scheme. Over recent years, the demand for electricity has grown substantially such
that electricity consumption has surpassed the capacity of the Monasavu Hydro Scheme.
As a result, FEA has begun supplementing ifs generation capacity with diesel generation.
Currently, FEA has a total installed capacity of about 170 MW of which 57 percent comes
from diesel and the remaining 43 percent from hydro. FEA also purchases surplus electricity
from the Fiji Sugar Corporation (FSC), Tropik Woods Ltd. and Emperor Gold Mines (EGM),
which are all independent power producers that are engaged in co-generation {produce
energy for their use in their own plants and sell off surplus electricity to FEA).®

Electricity consumers that are far from the national grid are catered for through stand-
alone diesel systems or through renewable energy systems such as solar photovoltaic home

3 FSC produces Its electrichty from ifs bagasse waste that comes out of lis sugar mills, while Tropik Woods generates thermal elechicity from the buming of wood
wasfe from its mills. EGM produces electricity from diesel generators.
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systems. These are typically for remote rural communities on the two main islands as well as
for those villages and setflerments on the smaller outer islonds. The Rural Electrification Unit
under the Department of Energy (DOE) is responsible for rural electrification programme * The
Rural Electrification Policy (1993) provides the guidelines for the provision of electricity to rural
areqs, under which any village or settlement is entitled to request government assistance
for electricfication. The Public Works Department (PWD) is the government department that,
amongst other responsibilities, manages extension of mini grids from government stations.

In terms of regulation of the electricity sector, the Commerce Commission is established
with astatutory mandate through the Commerce Actto independently authorise adjustments
to FEA's tariff and oversee non-discriminatory access to FEA's grid. However, FEA is clso
involved with non-commercial activities like technical regulation and licensing as well as
the monitoring of operators and safety standards. At the moment, there is nc independent
utilities regulator in Fiji that carries out these non-commercial services. The Ministry of Public
Enterprises oversees the business performance of FEA as a state owned enterprise and has
broad regulatory powers to scrutinise FEA's corporate plan and statement of corporate
intent.

Aside from electricity, the other primary and final energy source is pefroleum products.
International oil companies such as Total (Fiji) Ltd, Mecbil Oil Fiji and BP Scuth-West Pacific Lid
supply fuel products such as diesel, gasoline and other products. Also, liquid pefroleum gas
(LPG) is imported and distributed by Fiji Gas Limited and BlueGas who are the main suppliers
of gas for industrial, commercial and residential users. Furthermore, BOC (Fiji) Limited is the
only supplier of gases for industrial, medical ond laboratory applications.

Regulation of the fuel market is handled by the Prices and Incomes Board (PIB) via their
powers mandated in the Counter-Inflation Act. The PIB regulates wholesale and retail prices
of motor spirt (i.e. gasoline or petrol), kerosene and automotive diesel oil and influences to
some degree the technical specification of fuels. The international oll companies in Fiji apply
their respective internal technical regulation and safety standards.

2.3. National Energy Policy Development

In efforts to develop a national energy policy, the Department of Energy conducted
an examination of all the legislation in the energy sector. This stock take revealed that
an appropriate legal and institutional framework largely exists for the smooth and proper
functioning of the energy sector. However, it was noted that the regulatory powers tend
1o be discretfionary and regulatory bodies lack the capacity in terms of resources and staff
complement 1o provide effective regulatory services.

For a long time, Fiji was without a national energy policy that provided an overarching
direction for all the various stakeholders in the energy sector. Each regulatory agency and
energy supplier operated within the framewaork of their respective legislations but without an
integrated approach that could ensure optimum utilisation of energy resources.

In the Strategic Development Plan (SDP)® for 2003-2005, the energy sector goal of the
Fiji government was “to facilitate the development of a resource efficient, cost effective
and environmentally sustainable energy sector” and one of the key indicators of energy
sectors objective was the formulation of *a comprehensive national energy policy 1o address
renewable energy, effectively and affordably, and with environmental sustainability”. Out of

4 While the DOE is responsible for rural efectrification, FEA Is nvolved with some rural electrification programmes which are conducted on a cost sharing basis with
government. Wherever fechnically and economically faasible, Fiji's National Energy Policy states that extensions of the existing FEA grld will be used as a means
of rural electification.

5 The SDP Is the Fiji govemment's development plan which is developed affer wide ranging consuttations in the private sector, amongst non-state actors ond
within government ministries and departments. It sarves as a gulde In government decisions making and budget preparation.
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this direction, the National Energy Policy {(NEP) was developed. The NEP focuses on:

1. National Energy Planning - this involves the instituticnal strengthening of the
DOE. development and review of appropriate frameworks, coordination
and consultation with the energy sector and other sectors as well as the
management of eneargy information;

2. Energy Security - ensuring stable and adequate energy supplies to the country
through diversifying Fiji's energy base and developing renewable energy
resources and other alternative fuels and encouraging energy conservafion
and efficiency in energy production, conversion and use;

3. Power Sector - ensuring that the entire population has access to electricity
through extension of the FEA grid network, stand-alone systems of the DOE
and extensions from government stations by the PWD; and

4, Renewable Energy - increasing the use of affordable and appropriate
renewable energy technologies.

The DCE is the agency tasked with the responsibility for implementing the NEP and
ensuring that the policy objectives are achieved. ¢

*3..Oil Dependency

Energy intensities in Fiji, measured by the ratio of primary energy requirement to GDP,
have been exhibiting an inferesting trend. During the 1990s, it seemed that the amount of
energy necessary fo produce one unit of GDP has been on a declining frend (Table 3). When
considering petroleum in particular, it is obvious that the petroleum intensity has also been
falling from 1993 to 2000, while during the same peried, the electricity intensity has remained
unchanged. This indicates that the Fiji economy has become less energy intensive over the
1990s decade. However, the fact that energy supply and demand have both been on the
rise in the same period suggests that the usage of energy especially petroleum products was
more efficient with less wastage. This is a reasonable conjecture given the fact that more
energy efficient technologies have been introduced in the market since the 1990s and even
cleaner and better fuels have also improved the mileage per litre.

Table 3
Fiji's Energy Intensity (Ratio to GDP)

1993 13.3 58 10
1994 sy 7.4 | L
1995 138 6.4 09
1996 14.4 7.2 R
1997 147 8.1 09
1998 s 7.7 I )
1999 . _21.0. . _ 4.7 - 08
2000 1.5 . 53 o

Source: Energy Statistics Year Book, 1993 - 2000, Department of Energy

[} The DOE works very closely with the various line departments in government and organisations outside of government in pursuing the policy objectives.
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while hydro and biomass are significant primary sources for energy in Fiji, petroleum
products remains the single most important energy source because it is used both as a
primary and final source of energy. With low rainfall experiences over recent years, petroleum
is increasingly being used to produce electricity and is also consumed as a final energy
product.

As such, without any indigenous source of fossil fuels, Fiji is a net importer of oil. In fact, Fiji
does not have any refining capacity, hence only refined petroleum products are imported.
The petroleum is primarily bought by the three infernational oil companies (Total. Mokil and
BP) that are based in Fiji from refineries in either Australia or Singapore, but more recently
from Singapore. The petroleum is brought to Fiji and stored at the various oil companies’
depots for delivery around Fiji or to be re-exported to other Socuth Pacific island nations that
are serviced by the three oil companies.

The domestic fuel market in Fiji is characterised by a high vertical integration, as the
oil companies provide the entire infrastructure for product delivery to end-user customers
in Fiji. The oil companies own the petrol stations, pump equipment and delivery vehicles.
While there are no independent operators of petrol stations, the oil companies lease out
their petral stations to private operators at different rates of rental, depending on the annual
turnover at each station. The private operators sell retail fuel from their rented petrol station
at a fixed mark-up.

The oil companies also supply fuel to large industrial and commercial users. Amongst
the industrial and commercial users in Fiji, the largest consumers of fuel are the transport,
manufacturing. mining & quarrying and building & consfruction sectors. Aside from this, the
FEA and the government are also large consumers of fuel for their diesel generators in the
provision of electricity. All this makes fuel imports a major component of the country’s total
import bill. Furthermore, the pattern of energy demand in the 1990s and post 2000 reveals
a growing demand for energy derived from imported petroleum. In fact, consumption of
petfroleum products is growing relatively faster than consumption of other energy sources
such as electricity (hydro and thermal only), ceal and wood (Jable 4 and Chart 3).

Table 4
Final Energy Consumption by Energy Source (Terajoules)

“Electricity . : E

it jesel | Baggase | Totw | Weed pfetel
1993 465.2 9,422.9 263 1.363.3 7.333.7 8.723.3 3,6355 22,246.9
1994 398.0 12,793.4 26.6 0.0 ' 8,406.1 84327 3,669.8 25,293.9
1995 60,3 177117 20.3 1.384.1 8,475.5 9.879.9 3,712.3 25:,424.2
1996 34.9 13,540.0 25.2 1,314.2 B,648.3 9.,987.9 3,732.0 27.294.6
1997 38.9 15,2838 239 1,453.7 7.140.6 8,6182 3,780.5 277214
1998 71.1 14,6398 28,2 1.504.5 3,739.3 5.269.0 3,827.7 23,807.%4
1999 4.3 30.832.1 25.8 1.619.5 7.528.0 91733 3.861.6 43,908.3
2000 0.6 10,666.5 17.9 1,491.8 7.247.6 7,247.6 3,908.7 23.333.3

Source: Energy Statistics Year Book, 1993 - 2000, Department of Energy
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Chart 3: Final Energy Consumption by Energy Source
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While energy consumption data after 2000 is still unavailable, one can safely assume
from recent data on fuel imports (in terms of value and velume) that petroleum is probably
growing in terms of its share of the final energy consumption market. In fact, evidence
from fuel import data from 2000 fo 2004 suggests that the ratio of imported energy, namely
petroleum products, have been taking an increasing share of the primary energy supply
market (Chart 4). Total annual fuel imports increased by around 125 percent in terms of
volume (litres).

Million Litres Chart 4: Fiji's Total Fuel Imports (Volume)
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Fiji has no influence on world market prices, minimal room to influence retail prices
through fiscal measures and no local substitutes for fuel, making the leading economic
sectors heavily exposed to price volafility. As such, policy makers have recognised that Fiji's
growing dependency on oil has o be addressed. Hence, there is a growing appreciation for
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the need to develop viable and affordable forms of renewable energy. There is some belief
that renewable energies are in many cases the least cost energy service, especially when
social and environmental costs are faken into account.

Insupport of this belief, the government of Fijiis committed to providing focussed support
for the development, demonstration and applications of renewable energy (NEP 2006).
However, these well-placed infentions of the government are faced with certain obstacles
related to policy, reguiation and financing. The pursuance of NEP objectives is expected to
help towards bringing an integrated approach for raising Fiji's renewable energy sources.
In fact, Fji and other neighbouring island countries in the region are fargeting o achieve 15
percent of the primary energy supply from renewable energy sources by 2010,

The lack of renewable energy alternatives and the associated high dependency on
imported oll is accentuated during the current climate of high and volatile global oil prices.
The oll price hikes that had begun in mid-2002, have had clear and direct effects on the Fiji
economy.

Firstly, a worsening of Fiji's terms of frade has become evident as the cost of oil in
national income is on the rise. There is an increasing dependence on imported oil and there
are nc other alternatives for end-users.

Chart 4a: Fiji's Total Fuel lmporfs Chart 4b: Fiiils Total Impod‘s
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As aresult, the total imports for the Fiji economy has burgeoned over the last four years
as the total imports bill are increasingly being made up of fuel imports. By 2006, fuel imports
made up around 33 percent of total imports, compared to about 22 percent in 2002

The growing import bill coupled with a poorly performing exports sector has ied to
a gradual widening of the trade balance as well. Fiji's trade gap grew from around $528
million in 2002 to an estimate of $1.3 bilion in 2006. The 144 percent growth in the frade
gap from 2002 to 2006 has, to some extent, contributed to a deterioration Fiji's balance of
payments (BOP) (Chart 5b).
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Aside from BOP concerns, the oll price shocks have also had an impact on inflationary
pressures in the country. Increases in the international oil prices have had a direct impact
on Fiji's inflation. Domestic energy prices (gasoline, diesoline, kerosens, cooking gas and
electricity) have aweight of about 7.3 percent in the consumer price index (CPI). International
¢il price hikes and volatility have been transmitted inte domestic inflation but on a lagged
basis because the PIB reviews and changes the price of certain fuel products every two
months,

Nonetheless, infiation has remained quite low and stable over the last 5 years at
an average of around 2.5 percent, This is partly due to the fact that the transmission of
intfernational fuel price movements into domestic fuel prices tends to be amost symmetrical
for both increases and decreases global prices. The other main reason is that Fiji's fixed
exchange rate regime also provides for much of the stability in Fiji's infiation.

Chart éa: Fiji's Inflation Rate Chart éb: Fiji's Energy lnﬂqhon Rate
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Still, there is some reservation that the pinch of the international oil price shocks on
inflation has yet to come in the form of second-round effects. Since the oil price hikes started
in 2002, second-round effects of the increase in local energy costs have been virtually non-
existent. The main reason for this has been due to controls on prices of services provided by
certain large consumers of fuel, namely the fransport industry and FEA. These industries have
not been able to pass on the cost of the increase in domestic fuel onto their customers and
hence the secondary effects have been stalled.
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Chart 7: International Oil Price and Domestic Fuel Price Comparison
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4. Domestic Fuel Retail Price Mechanism

Like other smaill island economies, Fijiis a price taker in the global fuel market and faces
an oligopclistic domaestic price structure i.e., the presence of very few suppliers (Rao 2005). As
such, a price control regime is in place whereby the PIB regulates the price of fuel to prevent
possibility of the three cil companies exercising their market power to charge higher prices than
they would be in a perfectly competitive market. The large number of firms and individuals
that are heavily dependant on fuel provides a very strong basis for price fixing in Fiji.

At this point, it must be noted that there is a dichofomy in the fuel market in Fiji. One
segment of the fuel market is unregulated. This segment includes all the large commercial,
industrial, marine and international consumers of fuel such as government, FEA, FSC, EGM,
Infer-Island Shipping. fishing companies and bus companies. Some of these industrial and
commercial users benefit from government subsidies in the form of lower rates of fiscal duty.
The other segment of the fuel market is the regulated segment where PIB price controls
apply. The price controls are applicable to drum sales, wholesale rates ex-terminal, and
retail petrol station prices.

The PIB reviews the price contfrolled segment of domestic fuel market every two months
using a price fixing formula called the Pefraleum Pricing Template (PPT). The PPT fakes into
consideration the various supplier costs before setting a new price. iIf the suppliers’ costs
have generally gone up, then the price of domestic fuel on the retaill market will go up
and if the supplies costs have generally reduced, then domestic fuel prices will be lowered.
The factors that are considered when considering the suppliers costs are the free on board
prices of fuel from Singapore, freight, insurance, the exchange rate, demurrage and losses,
operating costs, fiscal duty, fax paid to government, distributional costs and a return on
investment for the oil companies.

Rao attempted to broadly estimate the structure of fuel prices in Fiji. His data on
fuel pricing was drawn from published sources and his own extrapolations. He carried out
his estimations on the price of the two most widely used fuels in Fiji: unleaded petro!l and
diesoline. His analysis showed that almost 40 percent of the cost of unleaded petrol and
slightly more than 45 percent of the cost of diesoline are determined in the global markets
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which are beyond Fiji's control. However, there is some confrol over the other portion of the
costs by adjusting fuel faxes or by influencing the market power of the oil companies. in fact,
based on Rao’s estimates, the total tax collected from levies on fuel make up around 43
percent of the unleaded fuel retail price and 29 percent of the diesoline retail price. Since
fuel in Fiji has no other viable substitutes, it is safe to assume that the taxes charged on fuel,
both specific and ad-volarem, are passed directly onto consumers,

Table 5
Fuel Price Structure in Fiji
({main centres on the isfand of Viti Levu)

Tapis Crude 0.41 9.4 o4 39.8
Refinery Costs 0.09 6.7 0.05 46
Shipping Costs. 0.04 2.9 002 1.9
Fiscal Duty ' 0.44 N4 | 018 17.5
A 0.174 12.4 0.186 18.1
Volue Added Tax 0156 | 11 0.114 M
Distrlbution Costs & G.09 : 35 0.07 6.8
Mark-up for Retail )

Outists I

Final price (as per 1.40 100 1.03 100
Oct-04)

Source: Rao, G, Fuel Pricing in Fiji, USPEC Working Paper No, 2005/5.

Chart 7a: Price Structure - Unleaded Fuel Chart 7b: Price Structure - Diesoline
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Oil companies purchase refined petroleumn products from Singapore and have them
tfransported by bunkers to their main depots in Suva and Vuda. At this stage, the cost of fuel
already includes ifs refinery costs and conveyance costs such as insurance and freight. On
entering Fiji, a fiscal duty is charged at a rate of 44 cents per litre of unleaded petrol and
18 cents per litre of diesoline. Then the oil companies charge a mark-up rate that caters
for their administrative and distribution costs as well as ensuring that a reasonable return
on investment is made. At the retail end, value added tax (ad-valorem) of 12.5 percent is
charged.




The Case of the Repubilic of the Fiji islands

5. Policy Responses to Higher Qil Prices

The impact of the oll price shocks since mid 2002 has had some implications on the Fiji
economy. These shocks and their ensuing effects have come at a time when Fiji has been
faced with other critical challenges such as an unsustainable growth in consumer demand,
slow investment, very poor export performance and growing government debt levels. These
factors, together with the oll price shocks, have thus led to a widening tfrade balance and
a deteriorating balance of payments position (BOP). While the oil price shocks are not the
root and cause of the pressure on the BOP, the absence of the oil price shocks would have
meant that the pressure would have been considerably less than what is currently being
experienced, especially with impored fuel now making up one third of the total import bill
for Fiji.

As such, both government and the Reserve Bank of Fiji (RBF) have been instituting
various policy decisions over the last three years in order to address the pressure on the
BOP. A clear distinction must be made at this stage. Policy actions by both government
and the RBF were directed at addressing Fiji's BOP and noft specifically towards addressing
the impacts of the oil price hikes. It is understood that the oil price hikes did have a role
in placing undue pressure on the BCP but it is also acknowledged that the BOP pressures
also emanate from a long standing issue of poor exports performance and a more recent
consumer demand driven growth.

Government in particular, has been developing an integrated and comprehensive
National Exports Strategy. in order to address the narrow export base, thus raising Fiji's exports.
There has also been a deliberate attempt by government ot fiscal consolidation in order to
reduce the national debt and secure long term sustainable growth. These policy actions
however, will take some time before their effects are seen.

However, from a sector-specific viewpoint, the government is working fowards a
medium term target of reducing vulnerability on imported petroleum products. The DOE
and FEA are committed 1o exploring possibilities of developing viable renewable energy
alternatives that will ulfimately reduce the dependency on oil imports in the medium term.

The Reserve Bank of Fiji (RBF) has also delivered a range of policy actions over the last 4
years. Since 2004, the RBF had been raising interest rates in order to rein in the strong growth
in credit, which is believed to be supporting consumer demand and imports growth. In 2006,
the RBF also raised the Statutory Reserve Deposit (SRD) ratio in order to tighten liguidity in the
banking system and hence, improve the responsiveness of commercial bank interest rates
to the money market interest rates, The results of these policy decisions are still being seen,
but in a nutshell, interest rates have risen, and more recently, commercial bank credit has
been slowing. The Bank has had fo play a balancing act in raising the cost of borrowing to
a sufficient level that will slow consumer borrowing but not a large enough extent so as to
impede investment borrowing.

However, the ultimate impact of all these policy actions on easing the pressure on BOP
remains to be seen. The RBF has also infroduced various other policy meadsures in response to
political developmentsin recent months. However, these further policies and their surrounding
issues are ouiside the scope of this Paper and cannot be adequately covered here.




The Case of the Republic of the Fiji Islands

6. Concluding Remarks . o

Energy facilitates economic growth and prosperity and therefore, energy security is an
important part of develecoment, Small and vulnerable island economies like Fiji are inherently
faced with high oil dependency. It is therefore critical that the issue of oil dependency is
considered within the entire framework of economic development rather than merely an
energy sector issue. Fiji has already seen how its increasing oil dependency since 2000 has
negatively impacted its terms of trade, trade balance, BOP and o a lesser extent inflation,
as oil price shocks came info play.

With the type of influence that energy has on macroeconomic variables, the National
Energy Policy is quite critical in securing a sustainable future. Ultimately, a more effective
solution o minimising the impact of oil price shocks is reducing the dependency onimported
petroleum products in favour of indigenous renewable energy. This is because direct policy
decisions of the central bank are merely for demand management purposes rather than
influencing the country’s dependency on oil.
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Chapter 4

OiL DEPENDENCY AND ENERGY POLICY IN

INDONESIA

by Ferry Syarifuddin’
Bank Indonesic

1. Infroduction . . S

1.1. Background

Qil as the primary energy source is becoming one of the crucial issues since oil crises
eruptedin 1970s. Oil price has been fluctuating since then, influenced by a variety of factors,
some of which are not governed by market fundamentals, such as geopolitics, natural
disasters and refinery constraints. This condition has been worsened by rising concerns of
energy supply availability in the near future as oil reserves are decreasing sulsstantially, While
consumers are concerned about security of supply, producers are also worried about the
future of dermand uncertainty and the underlying risk of making investment capital available
without having a clear picture of the extent of the world’s future energy needs. Oil producers
are also concerned about the role of speculative buying in the market which has tended
1o push prices to levels not justified by supply and demand fundamentals. This has ulfimately
led consumers, supported by the government, fo look at energy alternatives to decrease
dependence on fossil fuels even as they continue to be the cheapest and most readily
available energy resource, and will remain so for the foreseeable future.

All the above have raised concern about energy security. Energy security is viewed
differently by different people, depending on where one stands, OPEC, which holds two-
thirds of global proven oil reserves, insists that there is stifl sufficient oil to meet the world’s
needs in the years ahead. OECD countries will continue to account for a significant share of
forecasted demand although almost 80 percent of future demand growth is predicted to
come from the developing countries, mainly China and India.

Concern over security of supply stretches beyond the upstrearn sector to incorporate
the entire oil supply chain, including refining. Besides being committed to ensure adequate
crude oil supply, consumers must also be supplied with the refined products demanded. A
definite correlation exists between crude oil and petroleum product prices to the extent that
refinery bottlenecks have driven up crude oil prices. This recognition clearly demonstrates
that the task of ensuring energy security is the responsibility of all countries (producers of
crude and refined oils and consumers who are expected to use energy efficiently).

It is realised that crude oil will continue to play a central role in spurring world economic
growth for the coming decades. This has raised concern over growing cil dependency in the
future and in trying to find alternative energy sources instead of fossil fuels. Co-operation and
diclogue among producers, consumers, investors, and governments, is the key t¢ cheaper
and sustainable energy availability. Nowadays, increasing interdependence of nations
reinforces the issue of energy security co-ordination. The role of fossil fuels (oil based) in the
global energy mix will continue to dominate discourses on energy and development in the
future. Efforts fo reduce oil dependency have to be taken seriously by all parties (led by the
government) as fossil oil reserves are decreasing substantially. One good suggestion is to find
and to develop alternative energy to reduce fossil fuel dependency.

1 Economist gt Economic Research Bureau-Bank Indonesia.
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The Indonasian government takes the concerns with regard to the need for security
of energy supply seriously. It gims to contribute to petroleum price stability and moderation
for the benefit of the domestic econcmy. Indenesia continues fo discover new crude oil
sources fo increase oil production to meet rising domestic oil demand. The government is
also accelerating upstream investments to meet expected future demand as weli as making
additional investments to ensure that the necessary increases in preduction capacity takes
place. However, concern over supply security is something that is relevant for the entire supply
chain. Oil market stabitity therefore also requires adequate investments in the downsfream
sector, something that has become increasingly apparent as a lack of effective refining
capacity has put pressure on prices. Clearly, this is a sector that requires close affention in
order to explore ways for better pefroleum supply security.

Uncenrainty concerning the scale of future required Indonesia oil and other energy
production puts heavy risks in decisions to make appropriate investments. Oil and other
energy investments requirements are very large and are subject to long lead-times and
pay-back periods. Heavy over-investment or under-investment will have severe downsides
for the indusiry, affecting future oll and other energy stabllity and security. The energy
uncerfainties over future energy demand growth stem from a number of factors, including
economic, energy and environmental policies in consuming countries. This is why the
Indonesian government is trying to set up o ‘road-map’ for energy demand and energy
policy simultaneously, to reflect the need for security for energy demand and to demonstrate
to the public that the government is serious in its commitment to support energy security.

1.2. Objectives

The biggest challenge for the government in the energy sector is fo regain Indenesia’s
status as a net-oil exporter by increasing crude ¢il and refined oil production, by taking up
a bigger share of non-fossil fuel as well as developing renewable energy. This can only be
redlised by spurring new oil exploitation and infensifying energy research and investment as
well as creating comprehensive energy policies to support domestic energy conservation
and efficiency. If these efforts are successfully implemented, Indonesia will be less dependent
on oil and increasing international oil price will benefit the Indonesian economy through
increased oil export proceeds.

This paper describes energy intensity in Indonesia, analyse oil dependency and energy
policies proposed by the government fo reduce oil dependency as well as to maintain
sustained energy avalaibility. The paper describes recent Indonesian energy intensity
especially oil and discusses the various oil/petroleum dependency measures in Indonesia.
It assesses the current security of cil/petroleun supplies and the possibility of petroleum
shortages In the near future. This study also discusses proposed energy policies being
carried out by the government. The paper is divided info four sections. Section 1 reviews
the development of the oil market and vulnerability in Indonesia. Section 2 discusses energy
intensity development and oil dependency in Indonesia. Section 3 gives an account of
proposed energy policies by the government to assure energy availibility in the present and
future. Section 4 provides a summary and includes a recomendation for the government
related energy policy.

Generally, the paper will on the whole, give a descriptive analysis on domestic energy
intensity and oil dependency and describe the national energy policy proposed by the
government to assure regular fuel supply with fair price throughout the country beside
promoting energy efficiency. It will also examine government efforts in promoting renewable
energy to substitute fossils energy.
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2. Energy Intensity and Oil Dependency in Indonesia -

2.1. Energy Intensity in Indonesia

Indonesia publishes the Indonesian energy balance sheets to demonstrate energy intensity
which measure flows from origins {crude il codl, petroleum proeduct, natural gas, etc) fo uses of
energy. €.g. production, export, import, stock, energy conversion efc. These data indicate that
domestic energy (various sources of energy) use at the industry level (refineries. manufacturing
plants, electricity plants, efe.) increased in the range of 50 - 200 percent over the 10-year period from
1991 fo 2000. Meanwhile, the growth household use of various sources energy was relatively stable.

In 2000, the price of oit reached its highest level since the mid-1980s, excluding the price
spike at the end of 1990. The recent price hike, if maintained for any significant length of
fime, is likely o accelerate the inclination fowards energy conservation and the shift from oil
fo other sources of energy, especidlly in sectors other than fransport. However, consumption
of ail is likely to continue to grow in the medium term but at a slower rate than other energy
sources, particularly for those which have a cost advantage. The longer the oil price hike lasts,
the more this process will be accenfuated. The price increase for petroleum has spilled over
into the market for natural gas—the source of energy most closely competitive with petroleum.
However, the spillover has not affected the market for coal, the other leading source of energy.
Because of the incorporation of oil prices into formulas for the pricing of future deliveries of
natural gas, the price increase for natural gas has lagged behind that of petroleum by about six
months (according to Energy Information Agency — USA). The lag response of natural gas price,
however, will not halt the demand of natural gas consumption in Indonesia in the future.

Over the last year, the price of crude oil has been increasing and has been followed
by the increase in refined product prices. This oil price increase is worrying for most countries
especially for oil importing countries and made worse by rapid growth in the population and
domestic economic activities. In Table 1, we can see that refined oil product consumption
increased steadily from 1991 - 2000.

Table 1
Consumption of Various Refined Oil Products in Indonesia

Thousand Kilo Litre
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Source: Data and Infarmation Minyak and Gas Bumi 2001, Ditjien Migas-DESDM

In order o reduce demand for refined oil products as well as to ease oil dependency,
many countiies have started research on the substitution of il with alternative primary energy
sources. Together with these, studies are underway to create more efficient technology to be
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implemented in industrial plants, fransportation vehicles and households. The use of alternative
energy (including renewable energy) is one of more achievable solution to move away from

Table 2a
The Growth in Use of Various Energy in industrial Sector

- 1991 37.8% 18.0% 54.6% . 45.0% 11.2% 14.7%
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Table 2b
The Growth in Use of Various Energy in Households
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oll dependency. The Indonesian government has been urging the people to use energy
alternatives such as coal, LPG, bio-fuel, efc, fo support energy conservation. Table 2a and 2b
present the development of several energy uses by the industrial sector and households. The
fastest growth of energy use is for LPG and city gas for the period 1991 - 2000,

Though oil is still expected to be the primary energy in the near future, there have been
efforts to shift away from oil fowards natural gas, a less expensive and less polluting source
of energy. While the price of oil has been increasing, the price for natural gas has been
relatively stable. With the support from the government in its energy policy, the use of oil is
expected to decrease in the future while gas and coal will increase substantially with natural
gas replacing petroleum as the leading source of energy in the future. This increcse is largely
in line with the growth in real GDP although it is expected that there will be some decline in
the ratio of energy use to GDP in the future as a result of increased efficiency. In Indonesiq,
the growth in natural gas consumption has outpaced the growth in oil consumption and the
share of natural gas in fotal energy use has doubled. As for other primary energy sources,
codl will be used more intensively as Indonesia have abundant coal reserves. Meanwhile,
hydropower and geothermal, are used mainly in electrical power plants in some parts in
Indonesia (Chart 1a, 1b, 1¢).

Chart 1a
Historical & Projection of Energy Use in Indonesia
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Electricity is also an essential energy source generated through the use of primary
sources. Petroleum and gas energy account for nearly 60 percent of Indonesia’s electricity
generation. The source of fueling electric plants in Indonesia is shown Chart 2.

Chart 2
Fuel Sources for Elechicity Generation in Indonesia (2005)

Hydro Power, Geothermal,

Petroleum,
8,915, 41% 3.325.15% _\ 804.4%
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5,100,24%
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Source: Nationdl Energy Policy Blue Print. iIndonesia, 2006

2.2. Renewable Energy (RE) Development in Indonesia

Indonesia’s oil and gas reserves are currently the most imporfant sources of energy
despite reserves being rapidly depleted. One of Indonesia’s alternative energy development
strategies is 1o increase energy diversification by utilising renewable energy. The country is
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endowed with substantial resources of renewdable energy, but until now has not been widely
exploited. The contribution of renewable energy to the total energy mix is still quite modest
at less than 1 %, if compared with the use of fossil energy.

2.2.1. Biomass

Indonesia has large potential of biomass energy. derived mainly from forestry. agriculfure
and estates. It is estimated that some proportion of total energy consumption especially in
rural areas. come from biomass. Energy conversion technology is still belng studied to use this
energy for co-generation and bio-diesel technologies.

222 Wind Energy

The potentical of wind energy is relatively smali but in certain areas, particularly in some
islands of Indonesia, this can be potentially developed. Wind power generation has been
used for a variety of purposes, such as for rural electrcity, water pumping and battery
charging.

2.2.3. Solar Energy

The potential of solar energy in Indonesia is relatively good because it is a tfropical
country with plenfy of sunshine. There are two technciogies which can be developed or
imported, namely solar thermal and solar photovoltaic. Solar thermal energy is generally
used for heating water while solar photovoltaic is generally used in electric power plants, for
water pumping, felecommunications, efc.

2.2.4. Hydropower

Hydro power resource is available abundantly in Indonesia and seems very promising
because of the simple technology and easy installation in rurat areas. It has long been in
employing iIow-end mechanical technology.

2.2.5. Geothermal

Indonesia has an abundance of this energy source though it is not been surveyed
intensively. Exploration is needed to exploit this energy source but the main cbstacle faced
is the very high costs involved to bring this energy source 1o end users.

2.3. Some Issues In Renewable Energy (RNE) Development In Indonhesia
The financial aspects, pricing and private participation are recent crucial issues of
renewable energy development in Indonesia.

2.3.1. Financial Aspecls

Financing is an important factor in developing renewable energy (RE). The high pre-
investment and investment costs in RE projects have resulted In low invesior interests in RE.
Efforts are needed to acquire funding with low interest rate and to facilitate entrepreneurs’
access particularly small enterprises and cooperatives to credit or soft loans from financial
institutions or banks. Incentives and financing schemes for RE should be encouraged and
these are mainly in the hands of the central bank.

2.3.2. Pricing

The prices for renewable are not competitive compared to fossil energy price since the
technology of RE development has not been mastered. Moreover, an energy price policy



Oif Dependency and Energy Policy in Indonesia

to encourage its development has not been implemented. In order to enable renewable
energy to compete with the price of fossil energy. a policy conceming the energy price
should be implemented. Another task is eliminating the energy price subsidy especially for
fossils oils in a gradual and planned manner.

2.3.3. Privafe Participation

Because of the high cost to produce RE, not many parties (including private concerns)
are interested. Commercialisation of RE is hindered by the high costs in comparison to
fossll oil, lack of marketing fo potential consumers, lack of awareness of the potential of RE
technologies as investment opportunities, and poor linkages with the private sector. The
potential for RE and thus private sector participation, can only be redlized if the costs can
be lowered.

2.3.4. Manufacturing Capability

The local manufacturing capability of certain renewable energy technologies is still
being developed in Indonesia. Some micro hydro components such as turbine, governor,
and electrical devices can be manufactured with local contents although some of them are
stiil imported. Photovoltaic modules and solar thermal water heaters are also still imported.
Biomass gasifiers are nevertheless being produced in Indonesia.

2.4. Measures of Oil Dependence and Vulnerability

2.4.1. Oil Production and Problems in Iindonesia

Since 2004, Indonesian crude cil production has not been able to meet its production
target of 1.05 miliion barrel per day because of problems related to domestic oil exploration
and refinery plants. Domestic crude ol production has been decreasing while domestic
consumption has contfinued fo increase. In 2003, crude oil production reached 1,146 million
barrels per day (MBD) while in 2004 and 2005, it reached only 1.096 MBD and 1,062 MBD
respectively. Presently, the average domestic cil production is only 909.240 barrels per day,
although crude cil production in July 2006 recovered to reach 1,028 MBD. Without any
serious efforts to explore new flelds and revamp existing oil plants and invest in new ones,
the decreasing trend of domestic crude oil production may continue.

Several oil companies in Indonesia have not been able o meet the production target.
These companies include PT Pertamina which produces only 81 percent of the target,
Conoco (88 percent), Chevron Texaco Indenesia (80 percent), Pertamina Bumi Siak Pusako
(78 percent), and Kondur Petroleum (68.69 percent). To meet the target, efforts are needed
overcome obstacles with support from the government. These have included the opening
of 11 new cil fields to add an additional 24.25 MBD.

While Indonesia has significant amounts of primary energy source reserves besides oil
such as coal (for the next 147 years), natural gas (for the next 62 year) and geothermal energy.
thelr extraction would incur high costs and has thus, not been fully exploited. Indonesia is still
very much dependent on oil and reserves are decreasing because of this intensive usage.
Indonesian oil reserves were 15,000 metric barrels (MB) in 1974 and in 2000, it has declined
fo 5,123 MB. Indeed, in 2004, proven oil reserves were only 4,301 MB or 9,000 MB with new
potential fields (for the next 18 years). The decrecsing oil reserves was caused by two main
factors: () the declining volume of crude in the oil fields which have been in operation for
a long fime and (i) limited new investments in oil plants to replace old oil plants and to
explore new oil fields. This situation was made worse by increasing demand and is mainly
the reason why Indonesia became a net-oil importer from 2004 as ol imports exceeded ol



Ol Dependency and Energy Policy in indonesia

exports, Without new significant investments in new plants, Indonesia will continue to be a
net-oil importer.

Table 3
Primary Energy Reserve in Indonesia in 2004

. §6.9 @ 500
Crude Oif . - 18 years
billior borrels billion barrels rmilion barrels
384.7 188 30
Gas 62 yeurs
TSCF TSCF TSCF
&7 19.3 130
Coal . X » 147 years
billior tonnes billion tonnes riflion tonnes

Source: National Energy Policy Blue Print 2006, Indonesia

2.4.2. Qil Trade Balance

Daomestic crude oil production is actually sufficient for current domestic needs if used
rmore efficiently. While Indonesia needs to import crude oil, some portions of domestic crude
oil production are exported as shown in the Charts 2a and 2b.

The domestic ol frade balance since 2004, has shown a deficit due to the fact that
domestic petroleum consumption is growing faster than domestic oil production. Since 2000,
it has been well known that crude oil needs have already reached 150 percent of crude oil
exports. Meanwhile, oil imports have only been 30 percent of domestic oil production maostly
in the form of solar, low-grade solar and kerosene.

Chart 3 indicates that Indonesia hs become a net-importer country from 2004, as its
consumption of domestic oil products has exceeded the amount of domestic oil exports.
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Chart 3
Indonesian Oil Consumption and Production
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2.4.3. Cil Dependency in indonesia

On source of vulnerability is the increased dependence not only on foreign oil, but
on fewer energy options. For example, the main energy used for electricity plants currently
is oil, reserves of which wilt only last for another 18 years. An over-reliance on any one fuel
source leaves consumers vulnerable to price spikes and supply disruptions. While Indonesia
has enough coal to last for another 147 years, it has not exploited this source. Thus it would
be wise to shift the use of energy from oil to coal, especially for power plants. Research into
clean coal technologies may increase the attractiveness of coal as a source for new energy
generation.

Indonesia currently faces a deficit of about 300,000 barrels of oil per day to meet
domestic needs. In the short term, increased production cannot be expected from old
plants and fields. An additional 160,000 barrels per day can be expected from Cepu Block
which will stari operating in 2008. Meanwhile, the recent strike of oll workers in Venezuela, the
war in Irag, and violence in Nigeria have reduced world oil production, incredsed oll prices
and raised concerns of sufficient oil supplies in the near future. Such concerns, accompanied
by high natural gas prices have raised the issues of energy security, petroleum dependence
and vuinerability in Indonesia.

2.5. Measures of Petroleum Dependence in Indonesia

There have been various studies looking at how a country is vulnerable to dependency
on oil or to measure this dependency. Measures used in Indonesia (depending on the data
availability) include those proposed by A.F Alhajji and James L. Willoms? as described as
follows:

2 Article was originally published In the Middle East Ecanomic Survey (MEES 46:16, Aprll 21, 2003)
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2.5.1. Pefroleum Imports as a Percentage of Total Petroleum Supply

This measure is useful to indicate how much a country is dependent on oil supply from abroad.
Looking at the historical data, Indonesia has been increasing ifs import of crude oil while import of
refined products has been relatively stable in absolute values (mostly solar and low grade solar).

Table 4
Characteristics of Oils in Indonesia (000 Barrel Per Day)

Crudle Ol ; 54 '
Proi seton 1,330.4 1,3154 1,3585.5 1.272.5 1,214.2 . 1'3254 1. 1,13%.6 . 1.099.4
Imports of ] 327 5
Crode G 190.6 2122 2320 219.1 326.0 8277 | 3067 330.1
Exports of 967.0 8988 973.8 8113 7955 792.3 588.3 556.2
Crude Oit i : ' ' ' : ' . ‘
Imports of ‘

Refined Procuct| 9018 180.6 189.9 217 82 p. 2254 3238 2756

The degree of import dependence as percentage of production is relatively stable
despite showing a significant fluctuation and reached its peak of almost 50 percent in
1993, The high ratio is caused primarily by higher petroleum consumption after oil price
showed a decreasing tfrend. Overall, it only fluctuated between the range of 20 percent
- 40 percent. While petroleum consumption showed an increasing trend in absolute terms,
domestic refined output dlso indicated the same trend for the period. The significant decline
in Indonesian crude ol production since 2004 on the supply side, was met by the increasing
crude oil imports to meet needs from the domestic refinery production sector, However,
as a result of increased crude oil production and decline in demand for domestic refined
products in 20056 as a result of higher petroleum price, dependence on imports is expected
to fall from then on.

Chart 4
Net Petroleum Imporis Relative to Total Petroleum Production
o Indonesia Net Import/Indonesia Production a5
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2.5.2. Petroleum Imports as a Percentage of Tofal Petroleum Consumption

The degree of import dependence as percentage of consumption is relatively stable. It has
only fluctuated in the range of 20 percent - 40 percent. Even though petroleum consumption
in absolute value showed an increasing frend, domestic refined product output also iIndicated
the same trend for the period 1990 -2004. Declining Indonesian production on the supply side
was met by the increasing crude oil imports as mentioned before. However, as a result of higher
petroleumn price and implementation of conservation strategies as well as energy diversification,
dependence on imports is expected to fell from the year 2005 onwards.

Chart 5
Percentage of Net Petroleum Import Relative to Total Petroleurn Consumpfion
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Indonesian dependence on foreign oil reached record highs in last five years leading
to 2004. Major changes in Indenesia oil imports were related to changes in the domestic
economy and oll production. While Indonesia has beccme a net-oll importing country
since 2004, it nonetheless, has access to abundant primary energy sources other than ol
such as coal, gas, hydro power, and renewable energy.

2.5.3. Total Sfocks Coverage of Imporis

This ratioc measures the petroleum imports covered by total stocks, which include
commercial and government-controlled stocks. The number of stock coverage of imports
decreased significantly in 1993 as the price of ol price decreased. At that time, the usage
of petroleum showed significant increases while domestic refined product output did not
change. However, the ratio increased in the period 1998 - 2002 because of the slowdown in
domestic economic growth as Indonesia faced economic crises.
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Chart 6
Days of Total Stocks Coverage of Imports
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2.5.4. Percentage of Petroleum in Total Energy Consumplion

This measures the share of petroleum in total energy consumption in a country. In
Indonesia, the use of petroleum for fuelling energy is very intensive in all economic sectors.
In 2005, the share of petroleum used in households and commercials reached 63 percent of
total energy source used. In the fransportation sector, the petroleum share reached almost
100 percent of total energy source used. Meanwhile, the share of petroleum used in the
industrial sector reached 42% of total energy source used.

Petroleum share in the total energy consumption in Indonesia was relatively stable in
the last decade, reaching over 50 percent compared with the current share of petroleum
in the total energy consumption for OECD and Europe which is around 41%. The high share
of petroleum use in Indonesia is due to the high switching costs of equipment should it want
to use alternative energy sources. However, the sharp increase in oil prices since 2000 may
have caused some fuel switching that has led to a slight decline in petroleum share. Looking
at Chart 7, we see that refined oil products are still dominant for most econemic sectors in
Indonesia.

Although the government is still making substantial efforts to reduce their dependence
on oil, this dependency will continue in the near future as technological change will cost
oo much.
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Chart 7
Shure of Various Energy Consumption in Indonesia, 2005
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From the measurements, there are indications for concerns in Indonesia regarding
the extent o which petroleum influences energy security especially in terms of its inability
to reduce oil dependency in recent years, the large share of petfroieum in the energy
consumption, and the increase in the petroleum share in the last few years.

3. Energy Policy in Indonesia

3.1. Indonesia’s Energy Policy: Qil Subsidies Dilemma

Disruption of oil production, high prices of pefroleum, and intensified refined oil
production has all made indonesia more reliant on oil and has been made worse by oil
subsidies of the government. The government dllocated subsidies of 138.6 frillion rupiah in
2005 as a result of higher crude oil prices. This situation has led to a call for a new energy policy
in Indonesia, which will not only reduce oil subsidies, but also promote energy conservation
as well as ensure the sufficiency of energy availability at fair prices. The oil subsidies have also
been controversial as it only benefit those who own vehicles. Instead it may be wiser if the
authorities allocated the subsidy of Rp138.6 frillion for poverty alleviation.
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Some options for resolving the subsidy issue include fiscal policy, monetary policy, policy
options on oil subsidies and structural adjustments. For fiscal policy. this would mean looking
info getting surplus government revenue since crude oil has fo be paid for in US Dollars.
Alternatively, the government can either borrow from other countries, or it could instruct its
own central bank o print more of its fiat money i.e. implement a loose monetary policy as o
second option. However, printing more rupiahs has proven fricky as this could ignite inflation
in the domestic economy and may affect the confidence of foreign investors as happened
during the Asian Financial Crisis of 97/98.

With the third option, the government can review the policy of gasoline subsidies. This
is not very popular politically as the last fime the government reduced gasoline subsidies, it
sparked wide spread demonstrations by the people in many pars of Indonesial,

The fourth option of making sfructural adjustments could include:

1. Removing all forms of subsidies for pefroleum products immediately and channel
the annual saving into other state redistributive programmes;

2. Introducing an excise tax on all grades of gascline and diesel to discourage
automobile usage (for environmental protection),

3. Increasing tariffs on all car imports and introduce non-tariff barriers e.g. hefty
vehicle registration fees on all new vehicles;

3.2. Energy Policy in Indonesia

The mission of the Energy Policy of Indonesia is geared towards guaranteeing domestic
energy supply, increasing added value of energy, managing energy in a ethical and
sustainable way, preservation of the environment, providing energy equally through out
the country, and developing local capability. To reach that mission, the government has
taken various measures including energy intensification, energy diversification, and energy
conservation. Furthermore, some strategic plans has been implemented as regulated in the
Law no. 22/2001 on Oil and Gas, Law ne. 20/2002 on Electricity, Law no. 27/2003, Law on Energy
Utilisation, and Law on General Mining. The national energy policy is directed towards market
mechanism, with consideration to the poor. The government is also implementing regional
autonomy in the energy sector. Besides developing the energy infrastructure, the government
is also promoting energy efficiency in all sectors and assisting energy supporting Industries
and empowering people in energy development. President Susilo Bambang Yudhoyono also
issued a presidential instruction (Inpres) No 1/ 2006 on the Supply and Usage of Bio-fuel on
February 7, 2006 in Jakarta. The President also signed Presidential Regulation no 5/ 2006 on
National Energy Policy and Inpres No 2/2006 on the Supply and Usage of Liquefied Coal cs
Alternative Fuel. The last three policies will likely be used as the basis of stipulating a law on
national energy, which will soon be discussed in National Pariament (DPR).

To sum up, the National Energy Policy will promote the following basic principles:
« The Policy is a long-term. comprehensive strategy.

+ The Policy will advance new. environmentally friendly technologies to increase
energy supplies and encourage cleaner, more efficient energy use.

» The Policy seeks to raise the living standards of people and thus public policies such as
policies for energy, environmental, and economic policies must be fully integrated.

To meet these principles and thus achieve the goals, Indonesia must implement policies

on conservation, modernise its energy infrastructure, increase energy supplies, accelerate the
protection and improvement of the environment, and increase the nation’s energy security.
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The policies also stipulate a blue print for mixed energy target by 2025 fo shiff the
national energy requirement compaosition o less than 20% for crude oil, over 30% for natural
gas, over 33% for coal and over 5% each for bio-fuel and geothermal. For renewable energy,
especially biomass, nuclear, hydro, solar, the target is to increase them to more than 5%, while
liquefied coal is targeted for over 2%. The regulation also stipulates that the government
could provide facilities and incentives for energy conservation and the development of
alfernative energy. Table 5 shows domestic energy needs projected for Indonesia to fuel
domestic economic activity up to 2025,

Table 5
Indonesia Energy Needs Projection
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Source: DESDM, Indonesia

The policy needs to be urgently implemented since oif prices continue tfo rise in the
midst of factors not governed by market fundamentals such as geopolitics, natural disasters
and refinery constraints. A primary goal of the energy policy is o expand supply from diverse
sources such as domestic oil, gas, and coal. It alsc means the greater use of hydropower and
non-hydro renewable sources. The national energy policy also seeks to lessen the impact of
energy price volatility and supply uncertainty on the people. The policy is comprehensive in
scope as it considers the environment and ensures sufficiency of supply.

Indonesia is facing serious energy challenges such as electricity shortages and
dramatic increases in gasoline price, a strained supply system, and increasing oil imports,
These challenges can only be addressed with implementation of sound policies. There are
no easy, short-term solutions. In 2004, Indonesic used 509.7 thousand barrels of oil per day
more than in 1991, while during the same period, domestic energy production decreased by
15 percent. While domestic production of codl, natural gas, nuclear energy, and renewable
energy has increased somewhat in recent years, these have been largely offset by declines
in domestic oil production. As & result, Indonesia has met almost all of its increased refined
product energy demand over the past fen years with increased impaorts.

3.2.1. Policy for Promoling Energy Efficiency and Conservation

Conservation and energy efficiency are crucial components of a national energy
plan. Energy efficiency is the ability fo use less energy to produce the same amount of
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work or services. Conservation is simply using less energy. Improved energy efficiency and
conservation reduces energy consumption and energy costs, while maintaining necessary
services in homes, offices, factories, and automobiles. Greater energy efficiency will help
Indonesia reduce energy imports, the likelihood of energy shortages, emissions, and volatility
in energy prices. In recent years, Indonesia is trying to improve its energy efficiency by
developing the use of energy efficient technologies.

3.2.2. Government Policies Relaled to Energy Efficiency

The government has formulated national energy conservation from 1979, Several
activity and pregramme implementation guidelines have been also developed in order to
support the energy conservation policy. These are all stated and specified in the document
entitled National Energy Conservation Master Plan (NECMP).

() The National Energy Conservation Master Plan (NECMP)

* NECMP is the framework plan for the implementation of a national energy
conservation programene that covers industry, transport, and household sectors;

« It outlines the strategies and activities to support the government’s energy policy
through general policy instruments, namely, information, incentives, regulation and
pricing;

* It increases public awareness towards energy conservation and creates the
appropriate climate that is conducive for energy conservation endecavours;

* NECMP as a framework plan for the implementation of o nation wide energy
conservation programme has not been completely implemented, so the benefits
that are expected through the implementation of NECMP are also not yet fully
redlised;

* NECMP is intfended to be a continuous process of action, implementation and
evaluation. The performance, results and impact of the NECMP should be continuously
assessed to come up with the corrective actions. NECMP is now under review.

(i) Government Actions in Promoting And Encouraging Energy Efficiency

* Presidential Decree No. 9/1982 indicates the interest of the government to conserve
energy and serves to persuade government agencies 1o conserve energy;

* In 1991, another Presidential Decree was issued o garner public parficipation in
energy conservation. The decree calls for issuance of other policies directly related
to energy conservation such as investments, loans and other financing sources,
and energy pricing.

* As of present, energy conservation programmes have not been fuly redlised os
expected and programmes to be accomplished by the various ministries are not
focused. As a result, energy efficiency and conservation are still practiced as a norm.

3.2.3. Recent Developments on Energy Efficiency Policy

There is increasing pressure towards more serious energy conservation programmes
as strong economic growth and increasing population consistently demand large amounts
of energy. Maanwhile, significant quantities of energy (oil, gas, coal) is also expected to
generate foreign exchange. The General Policy on Energy recognises the above demand
and is accommodating fundamental changes. Diversification of energy is a must and policy
is geared towards preserving limited sources and switching to use abundant alternative
national energy resources. The policy is also trying to formulate a fair price for the energy
which reflects their economic value. Findlly, stfrong government commitment is significant in
promoting public participation in energy efficiency and conservation.
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Nevertheless, there are some obstacles which can hinder the saving energy programme.
These include i) an increase in product quality demanded by end users, usually leading to
additional energy consumption to produce better products, for example; i) an increase in
the use of secondary (recycled) fibre in papermaking (particularly derived from grades of
waste paper), requiring more energy for cleaning and screening to remove contaminants.

However there is no firm consensus about which technologies or techniques to use
to redlize savings. Interest in energy efficiency seems higher in the organisations which are
characterised by relatively intensive energy consumption, export oriented manufacturing
companies, profit oriented companies and those that have international management
standards, owned partly or wholly by foreign investor.

(i) Energy Conservation Acftivities

Several activities have been and are being carried out by the government, non-
governmental institutions as well as the private sector 10 promote energy conservation
practices in their respective line of authorities, i.e., vio campaigns, training, demonstration
projects, energy audits, award programmes and standards. The activities that have been
carried out so far are the following:

A. Identification study. To identify the potentials and barriers to conserve energy. The
results show that 10 to 30% of fotal energy consumption can be saved through
housekeeping. proper management, and retrofit,

B. Technical guidance and training. These activities were implemented mostly in the
industrial sector o support the energy conservation programme. A number of
instruction books have been published, and some frainers have been also trained.

C. Energy audit. Energy audits have been conducted in selected companies in
order to analyse energy and material streams and 1o evaluate the efficiency of
energy use and to estimate investments required in adapting energy efficiency and
conservation measures.

D. Campaign and information dissemination. The purpose is to create public awareness
on energy, role, and benefits of implementing energy saving programmes. Some
of the activities include the distribution of posters, brochures, and multi-media
campaign through radio, TV, and newspaper.

E. Demonstration project. Several Energy Efficiency & Conservation projects have
been demonstrated in industries, hotels, and fransport such as:

* Fuel efficiency in vehicle fleets. The benefits of simple cost effective management
of measures have been demonstrated in bus and taxi companies which improved
fuel performance of up to 12%. The measures include proper maintenance,
awareness of driving style, and management commitment.

+ Energy efficiency in hotels. Energy management and best practices in selected
hotels indicated an energy saving of about 16 - 38 percent of total energy
consumption.

* Energy efficiency in small and medium industry. The development and promotion of
energy efficient equipments have been conducted in small and medium industries.
Improverments in performance were noted in small boilers, kerosene stoves, etc.

(i) Reguiation

Presidential Decree No. 43, 1991 was issued to deveiop and implement energy
conservation activities in all secters. In 1993, the Ministry of Energy and Mineral Resources
issued a decree to implement energy conservation in the energy and mining sectors and to
frain energy and mining managers.



Oil Dependency and Energy Policy in Indonesia

A. Clean and Lean Transport Initiative (CALTH

CALTl is o cooperction project between government institutions and transport
associations and aims to increase public awareness on energy efficiency and
environmental issues. This project is supported by the Clean Air Project (CAP) of
Swiss contact and the Department for International Development of the United
Kingdom. The CAP encourages the involvement of bus operators to allow regular
emissicn inspections and maintenance to reduce fuel consumption and exhaust
gas emission of bus fleets in Jakarta. Tune-ups and other measures could reduce
fuel consumption of between 5% and 10% (see Table below).

8. Demand Side Management (DSM) and Labeling

DSM focuses on clipping the peak load which confributes primarily to household
lighting, street lighting, and household electric appliances. The idea behind the
programme is that the effective implemeniation of DSM and labeling cost less than
building and operating new power plants to meet pecks in electricity demand.

Although the importance of DSM and labeling are noted by the government, current
programmes have not yet been fully implemented due to financial constraints. The
Directorate General of Electricity and Energy Utilization (DGEEU) is now planning/
implementing the following three programmes:

*  TERANG programme which aims to reduce electricity demand by installing
compact fluorescent lamps (CFLs) in households;

* PJU programme which aims to reduce electricity demand by installing efficient
lamps in street lighting;

» Socidlisation programme, an awareness programme especially for DSM.

Furthermore, unless a comprehensive national energy policy is adopted, the
Indonesian people will still lack adequate access to the electrical transmission grid,
face insufficient domestic energy supply, and regional imbalance in supply sources.
It is important fo meet these challenges with a comprehensive energy plan that
takes a long-term approach to meeting national energy needs.

3.3. Other Issues Related to the Policies

Other issues related to energy policies include the following:
* The Droft of the Mining & Energy Law is targeted for completion in 2006.

The draft of the Mining & Energy Law (RUU Minerba) is targeted to be ratified into
Law in 2006, The draft law will replace Law No, 11 year 1967 on Mining Issues which
are considered obsolete,

* Challenges Confronting Electricity Supply. Indonesia’s electricity supply has failed
to keep pace with growing demand. This imbalance is projected to persist into the
future. The adverse consequences have manifested themselves most severely in
Jakarta, where supply shortages have led to high prices and even blackouts. In
otherregions, inadequate supply threatens the reliability and affordability of electric
power,

Large amounts of new generating capacity are slated for installation around the
country. However, there is a geographic mismatch between where to generate
energy and where it is needed. Indonesia’s most pressing long-term electricity
challenge is to build enough new generation and transmission capacities to meet
projected growth in demand.
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However, even with adequate generating capacity, Indonesia does not have the
infrastructure to ensure reliable supply of electricity. Investments in new transmission
capacities have failed to keep pace with growth in demand and with changes in
the industry’s structure.

Indonesia to Reduce Rather Than Halt Gas Exports. In future, the production from
the country’s gas reserves will be prioritised for the local consumption with reference
to Law No. 22/2001 on oil and gas. In the past, gas was pricritised for export with
only a small portion allocated for local consumption. Moreover, Indonesia was also
committed to the development of the "Trans ASEAN Gas Power Plant” in effort
to meet gas demand in ASEAN. Therefore, the development of domestic gas
infrastructure is crucial and important 1o meet the demand locally. Indonesia will
reduce but not halt its exports of gas when long-term contracts expire in 2009 and
2010 in order to help lower costs for local firms. There will be more gas used for the
needs of domestic industries but that does not mean that the supply of gas outside
the country will be halted. The bulk of the gas would go to domestic industries in
Indonesia, one of the world’s largest gas exporters.

Many of indonesia’s long-term liguefied natural gas (LNG) supply contracts with
East Asian countries, such as Japan, China, Taiwan and Koreq, will start expiring
from 2010. Just over half of Indonesia’s domestic natural gas output was exported in
2005. Related fo the policy. Indonesia’s state energy firm "Pertamina’ is expected to
cancel a number of LNG export shipments due to dwindling reserves.

Energy & Mineral Reserves Department and IEA signed the Letter of Intent (LOD)
on Review on Energy Policy. The Department of Energy and Mineral Resources
fogether with the International Energy Agency (IEA) have signed the LOI to review
the national energy policy. IEA will provide recommenddations to the government,
as what has been done in Ukraine, China and other countries.

Qil production has potential to be increased. While alternative energy will play a
significant role in fossil energy substitution in the future, the government will continue
its efforts to increase oil production provided that there are still potential hydrocarbon
basins available and by enhancing oil production from existing oil fields.

The government plans to place a number of mining areas as state reserves, which
will be operated by state-owned mining enterprises to ensure domestic supply and
conserve mining reserves for the future, These state reserve areas will not be exploited
until domestic requirements are fulfiled. The state enterprise which is appoinfed to
operate the area may cooperate with either local or foreign private companies.
These reserves will prevent coal and minercal reserves from depleting in a short time.
An area could be set as @ state reserve area if there is an oversupply of national
production and the area has no economical value during the fime it was set as
reserve area or the area is a forest conservation area. Production in these areas will
be well contfrolled and regulated to meet national requirements and the exports
will be targeted to cover the state foreign exchange. There will be more detailed
government regulations to determine the reserve areas,

3.4. Roadmap of the Energy infrastructure in Indonesia

The most recent solutions for energy conservation and diversification are the usage of

more codl and renewable energy. Coalis found in abundance in Indonesia while renewable
energy sources are essential for ensuing susfainable energy in the future, The government
is therefore, setting up a roadmap fo use these two energy sources more intensively as well
as conducting research on other enargy sources such as geothermal, blomass, hydro, and
even nuclear for energy diversification,
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3.4.1. Roadmap for Brown Coal Liquefaction (BCL)

Diagram 1
Road Map of Coal Infrastructure in Indonesia
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Coal is Indonesia’s most abundant fuel source with reserves for about 147 years.
About half of Indonesia’s coal production is consumed domestically, with electricity
generation accounting for about 24 percent of coal consumption.
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Chart 8
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3.4.2. Roadmap of Renewable Infrastructure Developmenf

Renewable energy technologies tap natural flows of energy such as water, wind, solar,
geological, and biomass sources, to produce electricity. fuels, and heat. Non-hydropower
renewable electricity generation is projected to grow at @ faster rate than all other sources.
It is also continuously renewakble, can be very clean, domestically produced, and can
generate income for farmers, landowners, and others. Although its production costs generally
remain higher than other sources, renewable energy has not experienced the price volatility
of other energy resources.

Non-hydropower renewable energy sources currently account for only about 4 percent
of total energy consurmption and 2 percent of total electricity generation. The sources of
non-hydropower renewable electricity generation are biomass (the direct combustion of
plant matter and organic residues such as municipal solid waste use), geothermal (use of
naturally occurring steam and hot water), wind, and solar energy. Biomass and geothermal
account for most of the generation of renewable electricity. Researches infc using bio-fuel
as an alternative energy are also in progress. Indonesia is expected to increasingly use this
alternative energy source gradually (Diagram 2).
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Diagram 2
Bio-fuel Use Projection
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3.5. Energy Policy Implication
3.5.1. Renewable Energy’s Share on National Energy Mix to be Increased

Indonesia’s cil and gas reserves are currently the most important sources of energy.
Meanwhile, reserves of oil and gas are rapidly depleting. In this respect, the utilisation of
renewable energy (RNE) should be developed. One of Indonesia’s energy development
strategies is to increase diversification by utilising renewable energy. Indonesia is endowed
with substantial resources of renewable energy. but has not been widely exploited until now.
Therefore, the contribution of renewable energy to the total energy mix is still quite moaest,
at less than 1%, if compared with the use of fossil energy.

In order to reduce fossil energy dependency, the government tries to look for energy
alternatives to substitute fossil energy gradually, With the potential of diverse source of new
and renewable energy in Indonesia and in line with the increasing oil price, the share of RNE
on national energy mix is expected to increase from the current target set in the National
Energy Management Blueprint (2006).

At present, the Center for Energy Information of the Ministry of Energy and Mineral
Resources in cooperation with other institutions and universities are reviewing the target fo see
whether it can be further enhanced. In the National Energy Management Blueprint 2005, the
share of RNE will be increased to around 10.6 % in 2025 from the current figure of about 5%.
Some of the RNEs to be developed will be from geothermal (from 1.4% in 2004 to 3.8% in 2005)
and other RNEs (bio-fuel, biomass and nuclear) from the current 0.2 % share to about 4.4 %
in 2025. With the current high ail price, the target is likely to be increased further. To support this
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target, the government will provide the necessary investment climate for RNE developrment as
well as continuing to rationalise energy price to meet its economics value on a gradual basis.

The world’s top palm-oil producers, Malaysia and Indonesia, have decided fo set aside
nearly 40 percent of their crude palm oil output for bio-diesel production. Both countries
agreed fo commit to a targeted amount of six million fonnes of crude palm oil each annually
as feedstock for the production of bio-fuels and bio-diesel. However, this decision could
increase the prices of edible-oil,

The govermnment policy on renewable energy is closely linked to economic development,
particularly fo improve living standards and people’s welfare. In the long-term, renewable
energy development is expected to be able to contribute significantly to sustainable natfional
energy supply. The development of RNE makes specific reference to the National Energy Policy,
Law No. 20/2002 on Electricity, Law No. 27/2003 on Geothermal, Ministerial Decree on Distributed
Power Generation, and Ministerial Decree on Renewable Energy and Energy Conservation
Policy. Recently, the government and the Parliament are tabling the Energy Law.

According to the National Energy Policy, the strategies of renewable energy
development are (i) to implement non-large hydro renewable energy obligation to improve
funding models such as small-scale enterprise credit, and fo improve renewable energy
equipment manufactured through license, joint venture and assembling.

Chart 9
(SBM) Energy Alternatives Projection
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obligation to use renewable energy sources. Te follow up this mandate, the Government of
Indonesia is currently developing a Presidential Decree on Utilization of Indigenous Energy
Resources for Power Generation.,

(i) Law no. 23/2003 on Geothermal

This regulationis to control the utilisation of gecthermal energy for supporting sustainable
development, increase governmental revenue and support the economic development of
the country.

(iity Ministerial Decree on Distributed Power Generation

This Decree mandates that electricity production from renewable energy should
be purchased by the state utility company. The system is limited only to the utilisation of
renewable energy resources with installed capacity up to 1 MW, The purchase price is 60 %
of production cost, if it is connected to low voltage grid and 80 % of production cost, if it is
connected to medium voltage grid. The selling of electricity is based on non-firm capacity.

(iv) Ministerial Decree on Renewable Energy and Energy Censervation Policy

This policy consolidates programmes on optimising utilisation of renewable energy,
efficient utilisation of energy, and increasing public awareness and influencing behaviour
on energy efficiency. The objectives of this policy are to ensure sustainable energy supply,
whereas the role of renewable energy is increasing, achieving more efficient, varied, safe,
reliable and environmentally friendly energy utilisation pattern,

3.5.2. Long Term Programmes of Renewable Energy Development

Long-term Programmes of Renewable Energy Development include the application
of the energy players’ mandatory mandate to utilise renewable energy (Non Fossil Fuel
Obligation) and establishment of institutions for funding in order to finance development in
renewable energy.

For Renewable Energy Development, the government has undertaken the following steps:
« To promote renewable energy in funding institutions such as banks and domestic
guarantors;

To promote public private partnerships for RE development and provide incentives:
To continue with energy price subsidy elimination;

To promote formulation of a national standard for RE equipment;

To improve the quality of resources in handling RE;

To develop clearing house for RE;

To establish a partnership programme between research institutes and industries:
To create networking on RE development at national and infernational level.

(N Alternative for Fuel Qil Transportation

Alternative fuels also include traditional energy sources such as natural gas and liquid
propane that are not traditionally used as fransportation fuel. Ethanol is made by converting
the carbohydrate portion of biomass into sugar, which is then converted into ethanol through
a fermentation process. Ethanol is the most widely used bio-fuel, and its production has
increased sharply since 1980, rising from 200 million gallons a year to 1.2 billion gallons. Today,
many states are considering phasing out the use of MIBE (methyl tertiary butyl ether), an
oxygenate additive for gasoline. If they do so, this will likely spur greater reliance on ethanol.
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Changes in the composition of fransportation fuels such as gasoline and diesel fuels,
is one way fo improve vehicle performance while reducing emissions and lowering oil
consumption. Reformulated gasoline contains fuel additives such as ethanol to increase
oxygen content, which reduces harmful emissions such as carbon monoxide. Low-sulfur
gasoline reduces sulfur oxide emissions, New diesel fuels, some of which have lower sulfur
contents are produced from clean-burning natural gas, can help vehicles with diesel engines
achieve lower emissions,

In addition to advanced transportation fuels, alternative fuels are being developed,
such as bio-diesel. electricity, ethanol, hydrogen, methanol, natural gas, and propane.
These alternative fuels not only reduce dependence on petroleum transportation fuels but
diso reduce or entirely eliminate harmful emissions as well, With the exception of natural
gas and propane, these fuels also have the potential of being generated from renewable
resources, such as ethanol from corn. The government has promoted the development of
alternative fuels for many years and this programme has helped to reduce reliance on oil-
based fuels,

The evolutions toward more efficient. environmentally friendly transportation fuels has
been mirrored by improvements in vehicle design, components, and materials. Alternative
fuel vehicles, which can either switch between two fuels or run on a mixture of two fuels such
as gasoline and ethanol, are being developed. Recent developments in both alternative
fuel vehicles and petroleum-based vehicles, such as advances in engines, drive trains, and
emission-controf technologies, may double or triple the efficiency of current vehicles. Some
of these new technologies include hybrid electric vehicles, which combine an engine with
an electric motor, and fuel cells. which produce electricity by converting a fuel, generally
hydrogen and oxygen, intc water,

(i Construction of Pilot Plant for Mineral Processing

The Research and Development Center of Mineral and Coal Technology of the
Department of Energy and Mineral Resources has come up with a pilot plant to integrate
mineral process. The project is expected lower exports of Indonesia’s raw materials, The
Energy and Mineral Rescurces Minister, Purnomo Yusgiantoro, has formally started the
project, which is located in Cipataf, Bandung, Indonesia. It marks the beginning of the
Indonesian mineral sub- sector growth improvement and is expected to add value to
raw materials. Many iImport products in the domestic market are not advanced products
technologically as they be manufactured locally once the processes are perfected by
Indonesian researchers. To launch the project, the Center has come up with a three phased
blueprint. The first is to prepare the area, equipment and supporting facilities. The second
is the physical construction and equipment instaliation to process kaolin, felspar, bentonite
zeolite, iron sand and gold ore. The third is the development of technology for other minerals,
which will be conducted in 2007-2008. Previously, the Center has already starfed a Coal
Technology Center in Palimanan, Cirebon, West Java, Indonesia.

(i) Crash Programme Reguiations for Developing Electric Power Plants

President Susilo Bambang Yudhoyono has signed three presidential regulations to
support the crash programme to develop electric power plants across the country which
will provide a legal umbrella for PLN to speed up the development. However, there are
various hurdles to overcome such as area acguisition, fransmission and distribution. The
power plant project development will consist of power plants with a total of 10,000 MW
capacity provided by the private sectors and small scaled partnership programmes with a
fotal capacity of 2.000 MW. The projects will require funding of around Rp. 200 trillion.
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(iv) Coal for Fired Power Station and Export

Indonesia may raise electric production by at least 9% in 2007 as the country starts
building a series of coal fired power stations. Indonesia’s coal output will reach more than
180 million tons in 2007 from 165 million tons in 2006. Indonesia, which overtook Australia as
the world’s largest power station coal exporter in 2005, has more than doubled production
in the last five years. PT Adaro Indonesia and PT KPC are increasing capacities to meet
demand from Asian utilifies which have boosted coal use even as oil prices have risen to
record highs. Indonesia wants to add 20,000 MW generated by coal fired stations by 2010.
This will increase demand by as much as 70 miliion tons. The majority of the country’s coal
mines are in Kalimantan and Sumatra.

In addition to the 10,000 MW, which the government has assigned PLN to build, the
government wants another 10,000 MW to be provided by independent power producers
by 2010. The producers will sell the electricity to PLN. Indonesia may export 125 milion fons
of coal in 2006 from 117.9 miflion tons in 2005 according to the Indonesian Coal Association.
Its main export marketfs are Japan, South Korea and Taiwan, while China and india are
emerging markets. PTBA may supply low rank coal to power plants in southern China and in
India starting 2010. The company sells its better quality coal to Japan, Taiwan and Malaysia.
PTBA will cooperate with the China Railway Corp. fo construct a double track railway to
transport 20 million tons of coal a year from its mine in Tanjung Enim to the port in Lampung.
The company also plans to construct a railway and canai from Tanjung Enim fo a port in
nearby Bangkd Island. The project, ajoint venture with Citic Group, China’s biggest state run
investment company. will need 20 million tons of coal starting 2011, Total worldwide export
of thermal coal by sea may rise 3% to 512 million tons in 2007. According to the London
based shipbroker Clarkson Plc., Australia will ship 111.2 million tons of coal while South Africa,
the third largest exporter, will sell 65.7 million fons. Coal sales within Indonesia are expected
to rise about 13% to 40 million tons in 2006. Three new coal fired power plants in Java are
expected o start operating in 2006.

4. Concluding Remarks

indonesia’s dependency on oil has been growing while its reserves are dwindling. The
decreasing oil reserves are caused by two main factors. Firstly, is the decreasing volume of
crude being exploited in the oil fields which have been in production for a long time and
secondly, is the limited investments in new ail plants to replace old il ones and exploration
of new oil fields. This is worsened by increased demand arising from economic development
and increasing population. Indonesia has therefore become a net-oil importer since 2004 as
oil imports exceeded oil exports. Without significant investment in new oll plants, Indonesia
will confinue to be net-cil importer and become more dependent on oil imports.

Indenesia’s oil and gas reserve are currently the most important source of energy
despite reserves rapidly depleting. In this respect, the utilisation of renewable energy should
be encouraged and developed. One of Indonesia’s energy development strategies is to
increase energy conservation, efficiency, and diversification by utilising renewable energy.
The oil dependence measurements have raised concerns for Indonesia’s energy security
such as the inability to reduce its dependence on oil in recent years, the large share of
pefroleum in the energy consumption, and the increase in the petroleum share in the last
few years.

In order fo preserve national energy. the government has made  efforts in its energy

policy for the availibility and security of energy sufficiency for the present and the future,
The mission of the Indonesia Energy Policy is to guarantee domestic energy supply, increase
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added value of energy, manage energy ethically and in a sustainable way. This includes
preservation of the environment, provide energy equally throughout the country, and
developing local capability. The policy includes government efforts to:

.

review and make recommendations on using the nation’s energy resources more
efficiently.

conduct a review of current funding and historic performance of energy efficiency
research and development programmes in light of the recommendations of this
report,

promote greater energy efficiency.
promote public education programmes relating 1o energy efficiency.
improve the energy efficiency of appliances.

take appropriate actions to conserve energy use at their facilities to the maximum
extent consistent with the effective discharge of public responsibilities.

direct all agencies to use technological advances to better protect the
environment.

consider economic incentfives for environmentally sound offshore oil and gas
development where warranted by specific circumstances - to explore opportunities
for royalty reductions, consistent with ensuring a fair return to the public where
warranted for enhanced oil and gas recovery; for reduction of risk associated with
production in frontier areas or deep gas formations; and for development of small
fields that would otherwise be uneconomic.

to search for technology to meet the goals of increasing electricity generation while
protecting the environment and to continue to develop advanced clean coal
technology by:

+ Funding research in clean coal technologies.
* Supporting a permanent extension of the existing research

* Exploring regulatory approaches that will encourage advancements in
environmental technology.

Policies to support increasing share of use of Renewable and Alternative Energy
include:

Increasing renewable energy production such as biomass, wind, geothermal, and
solar.

Providing increased support for research and development of renewable energy
resources.

Conducting a review of current funding and historic performance of renewable
energy and alternative energy research and development programmes in light of
the recommendations of this report.

Developing a new renewable energy partnershin programme 1o help companies
to buy renewable energy more easily, as well as receive recognition for the
environmental benefits of their purchase, and help consumers by promoting
consumer choice programmes that will increase their knowledge about the
environmental benefits of purchasing renewable energy.

Extending and expanding tax credits for electricity produced using wind and
biomass.

Funding research into alternative and renewable energy resources, including wind,
solar, geothermal, and biomass.

Focusing research and development efforts on integrating current programmes for
fuel cells and distributed energy.
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Glossary

Barrel (Oil): A unit of volume equal to 42 U.S. gallons.

Biomass: Organic non-fossit material of biological origin constituting a renewable energy
source.

British Thermal Unit (Btu): The quantity of heat needed to raise the temperature of 1 pound
of water by 1°F at or near 39.2°F,

Coal: A readily combustible black or brownish-black rock whose composition, including
inherent moisture, consists of more than 50 percent by weight and more than 70 percent
by volume of carbonaceous material. It is formed from plant remains that have been
compacted, hardened, chemically altered, and metamorphosed by heat and pressure
over geologic time.

Cogeneration: The production of electricity and another form of useful energy (such as heat
or steam) used for industrial, commercial, heating, or cooling purposes.

Crude Oil: A mixture of hydrocarbons that exists In liquid phase in natural underground
reservoirs and remains liquid at atmospheric pressure after passing through surface separating
facilities. Crude oil may also include:

* Small amounts of hydrocarbons that exist in the gaseous phase in natural
underground reservoirs but are liquid at atmospheric pressure after being recovered
from oil well (casing head) gas in lease separaters and that subsequently are
commingled with the crude stream without being separately measured.

* Small amounts of nonhydrocarbons produced with the oil, such as sulfur and other
compounds

Crude Qil Stocks: Stocks of crude oil and lease condensate held at refineries, in pipelines, at
pipeline ferminals, and on leases.

Electric Power Plant: A station containing prime movers, electric generators, and auxiliary
equipment for converting mechanical, chemical, and/or fission energy Into electric energy.

Electricity Generation: The process of producing electric energy or transforming other forms
of energy into electric energy. Also, the amount of electric energy produced or expressed
in watt-hours (Wh).

Energy: The capacity for doing work as measured by the capability of doing work (potential
energy), or the conversion of this capability to motion (kinetic energy). Energy has several
forms, some of which are easily convertible and can be changed fo ancther form useful
for work. Most of the world’s convertible energy comes from fossil fuels that are burned
to produce heat that is then used as a transfer medium to mechanical or other means in
order to accomplish tasks. Electrical energy is usually measured in kilowatt-hours, while heat
energy is usually measured in British thermal units.

Energy Consumption: The use of energy as a scurce of heat or power or as an input in the
manufacturing process.

Energy Source: A substance, such as oil, natural gas, or codl, that supplies heat or power.
Electricity and renewable forms of energy, such as wood, waste, geothermal. wind, and
solar, are considered to be energy sources.
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Fossil Fuel: Any naturally occurring organic fuel formed in the Earth’s crust, such ¢s oil, coal,
and natural gas.

Fuel Cell: is an electrochemical energy conversion device. A fuel cell converts the chemicals
hydrogen and oxygen into water, and in the process it produces electricity. The other
electrochemical device that we are all familiar with is the battery

Fuel Ethanol: An anhydrous, denafured dliphatic alcohol intended for motor gasoline
blending.

Gos-Turbine Electric Power Plant: A plant in which the prime mover is a gas turbine. A gas
turbine typically consists of an axial-flow air compressor and one or more combustion
chambers where liquid or gaseous fuelis burned. The hot gases expand to drive the generator
and then are used to run the compressor.

Geothermal Energy: Energy from the infernal heat of the Earth, which may be residual heat,
friction heat, or a result of radioactive decay. The heat is found in rocks and fluids at various
depths and can be extracted by drilling or pumping.

Hydrocarbon: An organic chemical compound of hydrogen and carbon in the gaseous,
liquid, or solid phase. The molecular structure of hydrocarbon compounds varies from the
simplest (methane, a constituent of natural gas) to the very heavy and very complex.

Hydropower: The production of electricity from the kinetic energy of falling water.
Hydropower Plant: A plant in which the turbine generators are driven by falling water.

Jet Fuel: A refined petroleum product used in jet circraft engines. It includes kerosene type
jet fuel and naphtha-type jet fuel.

Methane: Hydrocarbon gas, which is the major component of natural gas.
Methanol: A light, volatile alcohol eligible for motor gasoline blending.
Methy! Tertiary Butyl Ether (MTBE): An ether, intended for motor gasoline blending.

Natural Gas: A gaseous mixture of hydrocarbon compounds, primarily methane, delivered
via pipeline for consumption. It is used as a fuel for electricity generation, a variety of usesin
buildings, and as raw material input and fuel for industrial processes. Nofe: This product, also
referred to as dry natural gas or consumer-grade natural gas, is the product that remains
after wet natural gas has been processed at lease facilities and/or natural gas processing
plants. This processing removes nonhydrocarbon gases (e.g., water vapor. carbon dioxide,
helium, hydrogen sulfide. and nitrogen) that would otherwise make the gas unmarketable
and natural gas liquids.

Natural Gas, Dry: The marketable portion of natural gas production, which is obtained by
subtracting extraction losses, including natural gas liquids removed at natural gas processing
plants, from fotal production.

Natural Gas, Wet: A mixture of hydrocarbon compounds and small quantities of various
nonhydrocarbons existing in the gaseous phase or in solution with crude oil in porous rock
formations at reservoir conditions. The principal hydrocarbbeons normally contained in the
mixture are methane, ethane, propane, butane, and pentanes. Typical nonhydrocarbon
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gases that may be present in reservoir natural gas are water vapor, carbon dioxide, helium,
hydrogen sulfide, and nitrogen. Under reservoir conditions, natural gas and the liquefiable
portions occur either in a single gaseous phase in the reservoir or in solution with oil and are
not distinguishable at the time as separate substances.

Nuclear Electric Power: Electricity generated by an electric power plant whose turbines are
driven by stfeam generated in a reactor by heat from the fissioning of nuclear fuel.
Photovoltaic Energy: Direct-current electricity generated from sunlight through solidstate
semiconductor devices that have no moving parts.

Proved Reserves, Oil: The estimated quantities of allliquids defined as crude oil that geclogical
and engineering data demonstrate with reasonable cerfainty to be recoverable in future
years from known reservoirs under existing economic and operating conditions.

Proved Reserves. Natural Gas: The estimated gquantities of natural gas that analysis of
geclogical and engineering data demonstrates with reasonable certainty to be recoverable
in future years from known reservoirs under existing economic and operating conditions.

Refinery (Oil): An installation that manufactures finished fuels from oil, unfinished oils, natural
gaos liquids, other hydrocarbons, and alcohol.

Renewable Energy: Energy obtained from sources that are essentially inexhaustible (unlike,
for example, fossil fuels, of which there is a finite supply). Renewable sources of energy
include conventional hydroelectric power, wood, waste, gecthermal, wind, photovoltaic,
and solar thermal energy.

Wind Energy: The kinetic energy of wind converted intfo mechanical energy by wind turbines
(i.e., blades rotating from a hub) that drive generators to produce electricity.

Wood Energy: Wood and wood products used as fuel, including round wood (cord wood),
limb wood, wood chips, bark, sawdust, forest residues, fire wood, charcoal, pulp waste, and
spent pulping liquor.
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Chapter 5

IMPACT AND POLICY RESPONSES TO VOLATILE OIL
PRICES IN KOREA
) by Kyull Chung
The Bank of Korea

- 1. Developments of Energy Policy : '

1.1 Energy Policy Objectives

The Korean economy recorded rapid economic growth from the 1870s to the 1990s.
Reflecting this high economic growth, energy consumption in Korea also has increased
sharply. As aresult, Korea has become one of the world’s 10 major energy consumers,

Figure 1 shows the annual growth rates of real GDP and final energy consumption. Both
are moving together closely. The largest increase in final energy consumption took place
between 1989 and 1997 when energy consumption grew faster than the eccnomic growth,
Since 1999, the growth rate of final energy consumption has been declining as the Korean
economy shows relatively low economic growth.

Figure 1
GDP and Final Energy Consumption

(Annual growth rates, %)

i Final energy consumption —GDP

Source: Energy Statistics Korea Energy Econorics Institute

The Korean government has structured the energy sector to meet the rapidly growing
demand for energy consumption generated by the high economic growth. Since the first oil
crisis in 1973, the notion that “securing a safe supply of energy reseurces, thereby establishing
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a solid economic foundation to buffer changes in internaticnal energy prices™ has played
a prominent role in Korea's energy policies. The three main policy objectives are:?

1)  maintain astable energy supply by increasing oil stocks and raising emergency
preparedness, expanding the energy infrastructure in a timely manner, through
LNG and nuclear; and promote energy co-operation with Northeast Asia;

2)  strengthen market mechanisms by privatising public ufilities;

3)  establish environment-friendly energy systems by reforming the tax system,
inducing the use of low-polluting energy, encouraging energy-efficient
technologies and developing new and renewable energy sources.

1.2 Maijor Developments in Energy Policy?

The Korean Government played a sfrong role in managing the major energy companies,
mainly through the total ownership of Korea Electricity Power Corporation and Korea Gas
Corporation. It regulated the private refining industry by licensing production. by controling refinery
output, and by approving impoerts of crude oil and exports of petroleum products. It used pricing
policies to provide a low-cost energy supply fo fund the nation’s industrial competitiveness.

However, the 1993 Economic Five-Year Plan called for economic reforms. It paved the
way for further steps fowards the government’s withdrawal from the direct control of energy
sector, and for facilitating a new regulatory framework, while ensuring the major long-term
abjectives of energy security and efficiency. Since then, the government’s role in energy
policy has clearly evolved in line with the 1993 plan. In response to the 1997 financial crisis
in which GDP shrank by 8.6 % and total primary energy supply by 7.6%. the government
accelerated the pace of the energy sector reforms that it had envisaged before the crisis.
Since 2000, in addition to the structural reforms, the government has initiated a new move
to promote energy efficiency.

Among many energy reforms, oil market liberalisation needs to be described with more
details. The Korean Government has relaxed its controls over the petroleum industry since
1995, as shown below:

Distance Limits on the Operafion of Service Stations

The regulation prohibiting the operation of service stations within a specified distance
of each other was abolished in 1995,

Abolition of Government Price-setting for Petroleum Products

Under the Petfroleum Price Fluctuating System which regulated the prices of petroleum
products before 1997, the government determined prices for certain petroleum products
on the basis of average costs calculated with cost data from domestic refineries. The
products covered by this mechanism were reduced gradually. Jet and solvent prices were
deregulated in 1983, followed by asphalt in 1988, premium gasoline and naphtha in 1989,
and regular gasoline and kerosene in 1991. In January 1997, all petroleum-product price
controls were liffed.

Prices for all petroleurn products are now determined by the market, but they include a
tariff on crude oil imports and imported petroleum products. A transportation tax or special

1 2000 Blueprint. Ministry of Commerce. Industry, and Energy. Republic of Korea.
2 Three objectives are from Energy Policies of IEA Countries, Republic of Korea 2002 Review, [EA
3 This part is mainly cited from Energy Policies of IEA Countries, Republic of Korea 2002 Review, IEA
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excise tax is levied on the consumption of petroleum products. Surcharges are also imposed
on imports and sales of petroleum products to finance the Energy Project Special Account.

Liberalisation of Export-import Business of Pelroleurn Products

Until 1997 all traders were reqguired, under the Petroleum Business Act, to have a
government permission to trade in petroleum products by a particular importer. The purpose
of this requirement was to avoid over-dependence on Middle Eastern oil. This restriction was
liberalised in 1997.

Opening the Retail Petroleum-Products Business to Foreigners

As of January 1997, the regulation an marketing petroleum products was liberalised.
in May 1998, the retail business was opened to foreigners. Domestic and foreign firms could
enter the oil refining business. Clearance procedures that had been mandatory for new
construction and expansion projects of refining facilities were streamlined.

Deregulation in Relail Business

In early 1998, direct transactions became possible between oil refiners and service
stations; previously, service stations had had o purchase products through traders.
1.3 Petroleum Product Pricing and Taxation

The prices of petroleum products differ considerably, as a result of their different tax
rates. The basic price formula is like below:

Retall Price = (Crude ol price x.average exchange rate} + Crude ol import
) (Ysance cost (interest rafe. + profit and loss '
of forefgn exthange)) + Tariff

+ Production cost {refining + storage + Production
fransportation) + Tax

+ Dedler's commission + Valug' Added Tax ) Soies

The primary objectives of the Korean energy tax system were to raise revenuss, to
enable cross-subsidisation, and to stakilise prices. This led to price distortions. It also failed to
provide any incentive for using energy efficiently, especially for industry.

Prices of crude oil, products, and LNG began o be deregulated in 1997 but are sfill
subject to a number of taxes and levies. These include a tax collected for the Energy Project
Special Account which is used to fund the expansion of the government’s strategic ol
stockpile and other projects (prometing LNG, energy conservation, phasing-out anthracite
mines, developing energy R&D and renewable energy). This account is also fed from
surcharges on petroleum imports and kercsene sales and LPG. LPG for cars is subsidised for
the relative benefits that LPG has for the local environment (LPG-fuelled vehicles also get tax
benefits). The LPG subsidy generated a rapid increase in the number of LPG-fuslled vehicles
and LPG service stafions. This LPG subsidy has been gradually being decreased according
to the Energy Tax Reform indicated in Table 1. The price differential between kerosene and
diesel fuel in favour of kerosene has resulted in kerosene’s being illegally substituting for
diesel. The reform is also correcting this.
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Table 2 shows the energy fax system in Korea. Tax rates vary for each product. As
indicated in the last row, Tax accounts for 28 57% of retail prices for petroleum products, Tax
share in the retail price for gasoling is the highest with 57%, followed by diesel 47%, LPG (car)
42%, and kerosene 28%.

Table 1
Price Differentials through Energy Tax Reform

Gasoline biesel : LP Kerosene Diesel ) LN | . Bunker-C NG
(litre) (litre) (litre) _ (litre) (litre) m% (litre) (m°)
Pre-eform 100 47 2 0 31 3 ow 2%
Juty 2001 100 52 32 43 31 37 22 26
July 2002 100 56 38 45 31 37 22 26
July 2003 100 61 43 48 31 37 22 26
July 2004 100 66 49 50 3 37 22 26
July 2005 160 70 54 53 31 37 23 26
Juty 2006 100 75 60 55 31 37 23 26

Source: Ministry of Commerce, Industry and Energy
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Table 2
Energy Tax System in Korea {as of August, 2006) (Won/litre)

_ Tariff (Cefling rate) 5% (8%) 5% (8%) 5% (8%) 1.5% (5%)
Import o 5 s
Surcharge 1% 16 16 -
Special Excise - 134.00 - 17871
Transportation 526.00 - 349.25 -
Education 78,90 20.10 52.3% 26,81
Driving 139:39 - 92.55 -
Sales ] _
Surcharge : 23.00 - ) 36.37
Value Added Tax 14907 87.6 1182 67.4
Total (Sales): A 884,99 264,70 612.39 309.29
Retail Pice: B 1,548.01 963.57 1,300.22 1,848.01
Percentage of taxin retail 57.2% 27 5% 47.9% 41.7%
price {(A/B)

Source: Ministry of Commerce, Industry and Energy.
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Figure 2 exhibits the comparison of crude oil import cost and domestic gasoline price.
While crude ol import cost has shown very volatile movements, domestic gasoline price has
shown relatively stable movement. This is because the tax rate on gascline plays as a buffer
which is moderating domestic gasoline prices: when crude oil prices jump (fall), the tax rate
decreases (increases).

Figure 2
Crude Oil Import Cost and Domestic Gasoline Price
(Won/litre) (Won/bbl}
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—— Dubai crude oil price x Exchange rate
----- Domestic gasoline price

Source: IFS, IMF, Energy Siatistics, Koreo Energy Economics institute

1.4. Energy Supply and Demand
1.4.1. Primary Energy Supply

Since Korea has few natural resources, it imporfts most of its primary energy from
overseas, The share of imported energy among total primary energy increased from 47.5%
in 1970 to 96.7% in 2004. Main imported items are petroleum, coal, nuclear and LNG. Korean
energy rescurces are limited to low-quality anthracite, hydro and, fire wood, which account
for 3.3% of total primary energy in 2004 (Refer to Table 3). Due to this high dependence
of imported energy. the share of energy import out of total import amounts to 22.1% in
2004, Figure 3 shows the movements of the ratio of energy import to total import. The ratic is
basically affected by the crude oil import cost (crude oil price x exchange rate) which is the
main item of energy import,
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Table 3
Primary Energy Supply Structure (2004)

AnThrcci’re (thou. Mh} 3,871
Hydro (éwh). ' 5,861

Fire Wood & O’r?\er (thou. M/T) 3.977

CorEne iRy

éOOi {thou. M/b 78,245
Petroleurm.(thou, bbl) 762,329
Nuclear (Gwh) 130,715

LNG (thou. M/T) 21,809

om0

Source: Energy Statistics, Korea Energy Economics Institute

(Domestic price of crude oi, Won/bbl)

Figure 3
Ratio of Energy Import to Total import

(Ratio’ of energy import to total import. %)
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Figure 4 exhibits primary energy supply by types. Oil accounted for 46% (106 Mtoe) of
Korea's total primary energy supply in 2004, Codl supply has increased continuously at an annual
average rate of 6.9% for the past thirty years, and it accounted for 24% of total primary energy
supply share in 2004. The use of ceal has confinuously decreased. Domestic anthracite, which
was once consumed especially in the residential sector, is gradually being replaced by natural
gas. The coal now consumed in Korea is imperted and used to generate power. Nuclear power
did not exist in Korea before 1977, but has increased sharply since 1982, at an annual average
rate of 21.5%, and it fook 15% of primary energy supply in 2004. Gas was introduced in 1986 in
the form of LNG, and grew quickly, at 62.5% average growth rate per annum from 1986 to 1997,
The share of LNG in primary energy supply was more than 13% in 2004,

: Figure 4
Primary Enetgy Supply by Types
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1.4.2. Final Energy Consumplion

Final energy consumption increased up to 166 Mtoe in 2004 from 47 Mtoe in 1985,
Korea is now the 10th largest energy-consuming country in the world.

In 2004, cil retained the highest share of total final energy consumption, with 58% (refer
to Figure 5). Power generation (electricity) represented 16%, coal 13%, and gas 10%. While
the share of oil in the final energy consumption has been gradually decreasing, the use
of electricity and town gas has increased continuously. Figure 6 demonstrates final energy
consumption by sectors. Industry sector fook the largest share of final energy consumption
with 56% in 2004. Residential, commercial, and public uses accounted for 23%. and
tfransportation 21%. As indicated by Figure &, consumption by the industry and fransportation
sector has been continuously increasing.

116




impact and Policy Responses to Voiatile Oil Prices in Korea

Figure 5
Final Energy Consumpfion by Types
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Figure 6
Final Energy Consumption by Sectors
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1.5. Oil Supply and Demand

Korea has no domestic oil reserves and therefore imports ail of its crude oil. In 2004, it
imported 826 million bbl of crude oil, and 68% of which came from the Middle East. In 1980,
Korea relied completely on the Middle Easfern oil. This high dependence on the Middle
Eastern oil decreased to 55% in 1985. I, however, increased again to the current level (68%)
during the 1990s. Diversifying the sources of supply remains an impaortant policy objective.

Table 4 shows the supply and demand for oil in 2004, As for the oil supply, domestic
production reached 886 million bbl (82%) and import amounted to 200 million bbl (18%).
As for the oil demand, domestic consumption approximated 752 million bbl (72%), export
236 million bbl (22%), and infernational bunkering 58 million bbl (6%). Table 4 shows that the
domestic oil refining capacity is more than what is needed to meet the demand due to the
readily availability of refining facilities. Coupled with this is the declining growth rate of ol
demand due to the increased preference for cleaner energy such as LNG.

Table 4
Supply and Demand for Qil
{2004, thou. bbl)

Domestic consumpfion 752329 (71%)
Production 886,413 (81.6%)
rtil bunkers 68,387 (5.6%)
Export 235,506 (22.5%)
Import 199,994 (18.4%) T R N W S E S A
o Total o S 1,046,222 (100%)
- Total . 1086207(100% | Siockchanges © aones o

Source: Energy Statistics, Korea Energy Economics Institute

Figure 7 shows production and domestic consumption for petroleum products in
2004. Fuel oil such as gasoline, kercsene, diesel, bunker, and jet oil took 70% of production,
followed by non-fuel (naphtha, sclvent, and asphalt) with 26%, and LPG with 4%. On the
domestic consumption side, fuel oil accounted for 49%, non-fuel oil 39%, and LPG 12%. Figure
8 represents domaestic consumption of petroleum products by sectors. Petroleum products
consumption by industry sector was 50%, transportation sector consumed ancther 30%,
and the remaining part went to residential, commercial and public uses (12%) and power
generating (4%).
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Figure 7
Production and Domestic Consumption of Oil by Products
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Figure 8
Pomestic Consumption of Qil by Seciors
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1.6. Evaluation

The Korean government has made efforts to diversify the sources of energy supply
to improve the energy supply security since it imports 68% (2004) of its cil fromn the Middle
East. The government has been alse encouraging switching from oil to natural gas, so that
Korea can reduce its dependence on oil and move towards a more environment-friendly
fuel-mix. Figure @ displays the trends of primary energy supply. Qil dependence’ has been
continuously declining since 1995 with the increasing use of nuclear energy and LNG. In
2004, oil dependence in Korea fell to 46% from 63% in 1995, On the other hand, the shares of
nuclear and LNG rose to 15%, 13% in 2004 from 11%, 6% in 1995, respectively.

Judging from its declining trend of oil dependence, energy policy in Korea has worked
successfully so far. This relatively low oil dependence makes the Korean economy less
sensitive to volatile crude oil prices, and ensures the maintenance of sustainable economic
growth,

However, there still remains a fundamental problem in Korea'’s energy supply structure.
Figure 10 shows the comparison of cil dependence and imported energy dependence.
Although oil dependence has fluctuated over the last 35 years depending on the economic
situation, dependence on imported energy has been continuously increasing. As of 2004,
Korea relied 97% of its primary energy supply on overseas resources. Though the prices
of other primary energy scurces such as coadl, LNG, and uranium are not as volatile as ol
prices, the high dependence on foreign energy resources is an cn-going task for the Korean
government 1o resolve.

Figure 9
Trends of Primary Energy Supply
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4 Calculated by using the formula: petroleumn / total primary energy supply.
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Figure 10
Qil Pependence and Imported Energy Dependence
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2. Impact of Oil Price Shock and the Response of Monetary Policy

2.1. Description of the Data

The analysis of the impact of oil price shock to output and inflation is based on a five-
variable VAR model, with industrial production, consumer price index, producer price index
for coke and petfroleum, monetary base, and call rate (one-day inter bank market rate).

The sample is monthly data from 1976, 8 - 2006. 7. All data are taken from the Bank of
Korea Economic Statistics Systern (BOK ECOS) and are seasonally adjusted if necessary. All
data are also transformed into annual growth rates except cdll rate. Therefore, oil price is
defined as an annual growth rate of producer price index for coke and petroleum. Since
the producer price index for coke and petroleum is used for ol price, the effect of exchange
rate on cil price is already taken into account. Monetry base growth rate and call rate are
chosen as variables showing monetary policy stances. Before 1998, Korea had adopted
monetary fargeting and M2 growth rate had been used as an infermediate target. Since
1999, it has changed its monetary regime to infiation targeting and call rate has been
adopted as a new monetary policy operation target.

Bue to the endogeneity of broad monetary aggregates such as M2 growth rates, the
M2 growth rate in Korea and call rate do not show a negative relationship (refer to Figure
11). Cn the other hand, as illustrated in Figure 12, a monetary base growth rate in Korea and
call rate exhibit a negative realtionship. Therefore, the monetary base growth rate is used to
describe the monetary policy stance.
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Figure 11
Cuall Rate and M2 Growth Rate
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2.2. Comrelation Analysis

Before going into the VAR analysis, we can check the relationship between the oll
price shock and IP growth rate and inflation using simple correlation analysis. Table 5
shows correlation coefficients classified by sample pericds. The first column indicates the
full sample case (1976.8-2006.5) in which the oil price shock and IP growth rate show a
negative relationship with the coefficient of -0.375 and the oil price shock and infiation
showing a positive relationship with the coefficient of 0.604. The secend column represents
the before 1997 financial crisis case (1976.8 - 1997.9). Compared to the full sample case,
the negative relationship between the oil price shock and IP growth rate and the positive
relationship between the oil price shock and inflation were much stronger. For example, the
correlation coefficient between the oil price shock and IP growth rate was -0.42 and the
coefficient between the oll price shock and inflation was 0.723. Based on these numbers,
we can conclude that the oil price shock had had a very strong effect before the financial
crisis occurred. On the other hand, affer the financial crisis period (1998.10 - 2006.5),
the relafionship between the oil price shock and IP growth rate and inflation weakened
dramatically. Specifically, the coefficient between the oil price shock and IP growth rate is
close to zero, 0.033, and the coefficient between the cil price shock and inflation (0.398) is
close to half of that before crisis one.

Figure 13 and 14 exhibit scatter plots of the oll price shock and IP growth rate and
inflation by period. As confirmed in Table 5, the scatter plots before the crisis and the ones
after the crisis show quite different features. Unlike the before crisis plots, we cannct find any
meaningful relationships for after the crisis plots.

This simple correlation analysis implies that there was a structural change in the Korean
economy around the 1997 financial crisis period and consequently the impact of the oil
price shock has also changed.

Table 5
Correlation between Oil Price Shock and Economic Variables

poR cIp® 0375 T4 0.033

DOP, INF° 0.604 0.723 0.398

5 DOF represents the growth rate of producer price index for coke and petroleum and GIF the growth rate of industrial production.
6 INF denotes CPl inflation.
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Figure 14
Scatier Plot of Qil Price Shock and Inflation
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2.3. VAR Analysis

To investigate the effect of oil price shock on the economy, we need first to identify
the oil price shock. Though there is plenty of literature on this topic, a recursive strategy is
followed as proposed by Bernanke and Blinder (1992), Bernanke and Mihov (1998), and
Christianc, Eichenbaum, and Evans (1998). Considering that it fakes some fime for oll price
shocks fo have an effect on the economy, and that monetary policy takes oil price shocks
into account, it is quite reasonable to assume the Wold-Causal order of the variables is (GIP,
INF, DOP. GMB, CALL). As mentioned earlier, GIP represents the growth rate of industrial
production, INF CPI inflation, DOP the growth rate of producer price index for coke and
petroleum. Additionally, GMB denotes the growth rate of monetary base, and CALL callrate,
This ordering implies that oil price shock has a contemporaneous effect on monetary policy,
but not on the industrial production or infiation. Three lag-lengths are selected according
to the Schwarz Information Criterion (SIC). This implies that an cil price shock affects other
economic variables with a one gquarter time lag.

Figure 15 reports the impulse responses of the system to a shock to oil prices using full
sample period (1976.8 - 2006.5). The upper-left panel shows the response of the P growth
rate (GIP) to a positive shock to the il price (DOP). The increase of oil price results in a drop
of the IP growth rate, which is consistent with our expectation. In reaction to a one percent
oil price shock, the IP growth rate decreases up to -0.13% at around the 10th month. The
upper-right panel shows the response of inflation. Inflation responds positively to the il price
shock and reaches the maximum point (+0.07%) at around the 8th month. The mid-eft panel
displays a 1% shock to the cil price. The mid-right panel shows the response of the monetary
base growth rate. To resist inflation pressure caused by the oil price shock, the monetary base
growth rate goes down to -0.2% at around the 10th month. Due to this fightened monetary
policy, inflation goes down below the zero line from around the 32nd month. Reflecting the
decline of monetary base growth rate, the call rate initially increases, but the response is not
very significant because two standard deviation error bands contain the zero line.

Figure 16 shows the sub-sample period (before crisis: 1976.8 - 1997.9) results. Most of
the impulse responses are very similar to the full sample ones. Here, however, the response
of call rates is much stronger than the previous one. The call rate clearly increases by 0.06%
at its maximum tevel in response to an ol price shock. This result leads us fo conclude that
monetary policy definitely counteracts the inflation pressure caused by the oil price shock
before the 1997 financial crisis period.

The most interesting results are shown in Figure 17 which is the result of after- the
financial crisis period. As indicated in the upper-left panel, the response of IP growth rate is
obscure. It moves around the zero line. On the other hand, inflation initially increases. but the
response of infiation is statistically not significant. As inflafion responds positively, monetary
base growth rate is fightened affer one month. The response of call rate is more obvious. It
increases up to 0.013% at its maximum point which occurs at around the 5th month. Though
the call rate shows a positive response to the oil price shock, the magnitude of the response
is much smaller compared to the before crisis one (0.06% at its maximum). The results of the
VAR analysis are broadly consistent with the correlation analysis. Based on the correlation
and the VAR analyses, we can conclude that the effect of oil price shock on the economy
has evolved in Korea as has the response of monetary policy.
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Figure 15
The Impacts of Oil Price Shock
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The Impacts of Qil Price Shock

Figure 16

b) Before Crisis (1976.8 - 1997.9)

Response o Nonfactorized One Unit innovations £ 2S5.E.

the responses of eachvariable.

b. The veriical units are %, the horizontal units months.

Response of GIPto DOP Response of INF o DOP
05 oie e i, i 5 - 20 T -
a5 ) T
]
Jod
o5 .7 T e
215 - 0 L
<20 e -05 -
-25 : . S . . -6
00 15 20 25 30 35 5 100 15 20 25 30 35
] Response of GMB to DOP
0
w240
-3 - ~
-4 A
0.2 M — : ,; “T . G T T G
0B W 25 30 35 5 10 15 2 25 30 35
12 Response of CALL 16 DOP
08 ’
o0a 4/
2 ¥
-04 4 T
-08 S— .
1 15 20 25 30 8%
Note: a. The doftedlines represent two standard deviation error bands, the solid lines




Impact and Policy Responses to Volatile Qi Prices in Korea

Figure 17
The impacts of Gil Price Shock
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There may be various reasons for this reduced relationship between oil price shock and
the responses of the economy. One of the possible explanations could be the lowered oil
dependence in Korea after the financial crisis period (1998.10 - 2006.5) Figure 18 displays
the oil price shock defined as an annual growth rate of preducer price indexes for coke
and petroleum since 1977. Oil price shocks have hit the Korean economy continuously
during the last three decades. There were two big spikes in oil price shocks especially: ocne
occurred during the second world ail crisis in 1979; the other during the Asian financial crisis
in 1997. With the exception of the late 1980s to early 1990s, there were very stable or even
negative oil price shocks, which reflected the global oil market trend. Figure 19 illustrates the
dependence of oil in Korea. Oil dependence has been gradually decreased from 63% in
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1995 to 46% in 2004. Interestingly, big oil price shocks and high oil dependence appeared
around the same periaod before the financial crisis: oll dependence was above 60% in around
1980 and late 1990s, However, this pattern has not been repeated after the financial crisis.
This break between oil price shocks and high oil dependence has played a certain role in
lessening the impact of oil price shocks on the Korean economy.

Figure 18

Qil Price Shock
120
i
80 H-——----
A0 A
0
40 - ‘
-80\.,;...,_‘ L LN e M R s e s s e s
1980 1985 1990 1995 2000 2008
Note: The verical units are %, the horizontal units years, Shaded area represents financial
crisis period.
Figure 19
Oil Dependence
80 —
.
7 . e : ~ --
e U . SR
P
30 ¥ ] 1 1 i T T 1 1 ¥ : ’t( 1] 1 ¥ 1 T

78 80 82 84 8 86 90 92 04 9 98 00 02 04

Note: The vertical units are %, the horizontal units years, Shaded orea represents financial
crisis petiod.




' Impact and Policy Responses to Volatile Oil Prices in Korea

3. Conclusion

Over the lost three decades, the Korean government has sought various policies fo
diversify its energy supply sources, 1o lower the oil dependence, and to improve energy
efficiency. Based on the decreased oil dependence, the government’s policies have
worked successfully up ¢ now. The high level of imported energy dependence, however,
imposes another policy task for the government to accomplish.

During the same period, oil price shock has a negative effect on IP growth rate but a
positive effect on inflation. Facing these economic difficulties, monetary policy represented
as monetary base growth rate has been tightened o mitigate the infiation pressure. However,
the response of the call rate is not so conclusive because of the mixed monetary policy
regimes (from monetary targeting to inflation targeting) during the same period.

The above results are very different depending on the sample periods. Before the
1997 financial crisis (1976.8 - 1997.9), the effect of oil price shock on the econocmy was very
significant and the monetary base growth rate decreased sharply to mitigate the inflation
pressure. However, after the 1997 financial crisis (1998.10-2006.5), the effect of oil price
shock on the economy is obscure. While the IP growth rate does not show any positive or
negative response, inflation responds slightly positively although is statistically insignificant.
Consequently, the call rate increases but its magnitude is quite small compared to the
before crisis one.

There may be various reascns for the insignificant effect of ol price shocks after the
financial crisis such as a structural change. globdlisation, and the arrival of the world-wide
low inflation era. Among many reasons, the lowered oil dependence in Korea may have
played an important role in reducing the effect of oil price shocks. Exploring the relationship

between oil dependance and the effect of oll price shock could be an interesting topic for
further study.
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Chapter 6

THE ENERGY DYNAMICS IN MALAYSIA: _ 1
ASSESSING THE IMPACT.OF ENERGY POLICIES ON by Mohamed Rizwan Halbes! frahuman

and Dr. Norhana Endut

THE MALAYSIAN ECONOCMY Bank Negara Mataysia-

" Introduction

As a net energy exporter, while at the same time being o small and highly open
economy, Malaysia represents a unigue case study in determining the role of energy policies
and the impact in oil prices on the macroeconomic indicators of the nation. This paper
attempts to provide a broad survey of the Malaysian energy environment, its relevance to
the economy from various perspectives, as well as an analysis of the impact of an oil price
shock on the Malaysian economy.

In Section 1, the paper provides a broad discussion on petroleum macroeconomics
in Malaysia. After a brief summary of Malaysia’s real macroeconomic trends over the last
50 years, the paper proceeds to an overview of the evolution of the petroleum industry in
Malaysia, anchored by the formulation of several policies related to energy. The role of the
national oil company, PETRONAS, in the growth of the oil and gas industry is also assessed.
Thereafter, Malaysia’s energy macroeconomics is explored in great detail from various
angles, including GDP trade balance and domestic refining capacity. The domestic oil
pricing mechanism for fransportation fuel, namely the Automatic Price Mechanism (APM),
is given a thorough analysis, especially in relation to the effect on Government expenditure
and revenue. Finally, the paper examines the Malaysia's dependence on oil fo generate
energy to sustain the domestic economy.

Section 2 provides an econometric assessment of the impact of oil price shock on
Malaysia and the resultant policy responses. After a short literature review on the impact of
oil prices on economies, the paper then examines the macroeconomic impact and policy
responses of oil price shock fo Mclaysia's economic growth and, mest importantly, inflation.
To quantify the effects of these impacts, a structural VAR was modelled and performed to
defermine the magnitude and lag of these impacts on the Malaysian economy, with the
results examined and analysed.

1. Petroleum Macroeconomics in Malaysia

1.1 Malaysia’s Macroeconomic Background

Malaysia is a small, highly open economy. When Malaysia gained its Independence
in 1957, the economy was essentially driven by primary commodities, with substantial
dependence on natural rubber and fin. Malaysia had comparative advantage in these
commedities as it was the largest producer of both commodities in the world. In the early
1960s. 1o address the siructural overconcentration of the economy, the government
embarked on import substitution to promote rescurce-based industrial development
associated with natural rubber and tin. Over the next few decades, other commodities,
such as crude oll, natural gas, palm oil and timber, also contributed fo the export earnings
of the country.

1 Mr. Mohamed Rizwan Habeeb Rohuman and Dr. Norhana Endut are Acting Manager and Manager respectively at the Economics Department and Monetary
Assessment and Strategy Department of Bank Negara Malaysia respectively. The views and opinions expressed in this paper are those of the authors and do
not necessarily reflect the views of Bank Negara Malaysia
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In the late 1960s, the inequitable distribution of wealth and identification of economic
activity by race were threatening the social, polifical and economic stability of the fledgling
mutti-ethnic nation.This led the government fo formulate the New Economic Policy (NEP) in 1970,
aimed at poverty eradication and elimination of racial identification with economic function.
Among the plans implemented included the modernisation of rural life through land openings.
redistribution and development towards the poor for planting commaodities such as palm oil
and rubber, via the sefting up of the Federal Land Development Authority (FELDA), as well as
the rapid and balanced development of urban activities. In ferms of alleviating poverty, among
the programmes implemented by the government was instituting universal access fo basic
necessities by providing subsidised education (including tertiary level), as welt as infrastructure
o access basic human needs such as housing, health care, water and electricity.

In the early 1980s, the Maiaysian economy experienced a slowdown in fandem with
the global recession due to the second oil supply-shock amidst the Iran-raq war. As the
recession was much longer than first anticipated, anti-cyclical programme faken in order to
stimulate economic growth had instead led to structural imbalances in the economy, with
deficits in both the current account and budget of the Federal Government.This was further
exacerbated by the substantial collapse in the prices of natural rubber and tin in the mid-
1980s, which caused the Government to undertake a major economic policy rethink on the
heavy reliance on commaodities in the economy.

The end-esult was a re-emphasis of economic growth being led by the private sector,
dubbked the Malaysia Incorporated Policy. This entailed the partial privatisation of many
Government owned companies, as well as significant promaotion of rapid industrialisation of the
economy, thus reducing the dependence on cormmodities for export earnings. Subsequently,
this had necessitated a widespread change in economic strategy. These include the
liberalisation of foreign equity ownership in manufacturing activities in 1985, amendments to
the Industrial Coordination Act 1975, and the creation of the Promotion of Investment Act 1986,
which provided tax holidays fo affract foreign direct investments (mainly manufacturers) to set
up their operations in the country, creating new export avenues and increase jobs.These steps
were needed to attract investments to promote sustainable economic growth and diversify
the nation’s economic base, while Government policy was re-orienfed towards providing
infrastructure and relevant support services to ensure a conducive business environment and
enable the private industry to flourish. The positive effects of these structural changes did not
take long to materialize, as the economy recovered in 1987.

Most importantly, by 1989, private sector contribution fo economic growth had, for the
first time, surpassed that of the public sector, The late 1980s was a landmark period in the
evolution of the Malaysian economy as the fast-growing manufacturing sector replaced the
agriculture sector as the main contributor to growth, The Malaysian economic growth was
achieved mainly through export-criented industriclisation with o favourable foreign direct
investment (FDI) environment, structural reforms of the economy and a resilient labour market,
During the decade preceding the Asian financial crisis in 1997, Malaysia recorded one of the
highest real average gross national product (GNP) per capita growth rafes in the world at 8
per cent a year.This phenomenal growth rate was achieved in an environment of price and
labour market stability, with the inflation rate at 2.7 per cent while the unemployment rate was
at 2.8 per cent in 1996. Naturally, this has caused Malaysians to experience a rapid increase
in the standard of living, with significantly reduced poverty incidences, reduction in the urban-
rural income gap and a relatively equitable distribution of income across all racial groups.

However, the Asian financial crisis interrupted the momentum. The crisis starfed in mid-
1997 due to massive speculation on East Asian currencies, including the Malaysian ringgit.
Nevertheless, with the implementation of appropriate and necessary policy measures,
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coupled with the strong underlying fundamentals of the economy (such as low inflation
and stable labour market), the Malaysian economy recovered strongly. from a decline of 7.4
per cent in 1998 to a growth rate of 6.1 per centin 1999 and 8.9 per cent in 2000. In addition,
the external frade balance has consistently shown a surplus since October 1998,

During this period, the government adopfted a siimulatfive fiscal policy stance,
accompanied by an accommaodative monetary policy. On 1 September 1998, selective
capital control measures were put in place.As a small and highly open and trade-dependent
economy (with its fotal external trade close fo 200% of its GDP in 2005), o stable exchange
rate is a major policy target, and the exchange rate volatility that preceded 1 September
1998 was decidedly unhealthy for the economy. As such, the Malaysian ringgit was pegged
at RM3.80 to the US dollar in order fo stabilise the exchange rate. The Government also
undertook measures o strengthen the financial sectfor to substantially reduce systemic risks
and ensure efficient financial intermediation by the banking system, which was extremely
important for economic recovery. Measures were infroduced 1o restructure and consolidate
the financial sector, strengthen and recapitalise banking institutions, improve the efficiency
of the intermediation process and facilitating corporate debt restructuring.

Despite the electronic down-cycle in 2001 and the subseguent adverse external shocks
(such as the 11 Septemicer 2001 terrorist attacks in the US, the US invasion of Irag in March
2003, and the persistent rise in commodity prices, especially oil, since 2003), the Malaysian
economy, as measured in Gross Domestic Product (GDP), still posted an average annual
growth of 5.5 per cent during the period from 2000-2005, with the trade surplus rising to
20.1% of GDP by 2005.

Table 1: Selected Macroeconomic Stalistics in Malaysia

R s e

GrossDomesﬂc Product (% yo) .
Nominal (R million) 92,370 150,682 253,732 283,243 343215 362012 450,152

Reat (Rrn milion) 89,143 126,408 183292 182237 2i0,657 220422 249,314

Growth (Real GDE. % yoy) 2.9 8.9 100 -7.4 8.9 4.4 712

Exports (Goods, F.O.B.)

tevel (RM mifior) 55,260 103,657 197.026 286,563 373,270 357.430 480,740

- Growth (% yoy) 2.2 8.3 65 207 161 - 69 208

% ot GDP: £9:8 68.8 777 012 1088 98.7 106.8
imports (Goods F.O.8.)

Level (RM million) 43923 101,440 197280 228,124 311,459 303,090 . 400,077

Growth (% yoy) 354 1.6 15 33 25,3 8.2 26.4

% of GDP : 46.9 67.3 7718 805 907 837 88.9

Trade Balance . :
Leval (M millio_'n)- 11,967 2216 -254 58,439 61811 84,340 - 80,663

% of GDP 13.0 1.6 -0.1 20.6 18.0 15.0 179
 inflation (% yoy) . 3.4 48 35 5.3 1.5 1.8 14
 Unemployment Rate : :
| (% of labour force) 7.2 37 29 2.8 31 3.5 3.5

Source: Department of Statistics Malaysia, Economic Planning Unit
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1.2. Evolution of the Petroleum Industry in Malaysia

The first commercial exploitation of oil in Malaysia was undertaken by the Shell Oil
Company in 1910 within the shore of the cify of Miri, in the state of Sarawak, situated on the
island of Borneo. The oil well, nicknamed ‘The Grand Old Lady’, symbolized the start of not
just the petroleum industry in Malaysia, but also the era of the oil concession system. This
system entails the international oil company (IOC) to provide a royalty payment on every
barrel of oil produced, ot a fixed percentage, to the sovereign state. Usually the percentage
accrued to the state is substantially low (5% 15% of fotal value of oil produced), while the
rest of the oil revenue is accrued fo the I0C. (Hashim, 2004)

The next major discoveries in Malaysic were made in 1962, offshore Sarawak and the
nearby state of Sabah, by the two largest IOCs in the world, Shell and Exxon. Subseqguently,
Exxon and Conoco were also awarded concessions offshore Terengganu, a state in Peninsular
Malaysia in 1968.The fields offshore Sabah and Sarawak eventually produced 88,900 barrels
per day (bpd) by 1974.One of the main attractions by the IQCs to oil exploration in Malaysia
was the fact that Malaysia’s crude oil were of the 'light,sweet’ variety, with extremely low levels
of sulphur. This is a highly prized characteristic, as it can be easily refined using simple and
relatively cost-efficient refining methods compared to the “heavy, sour crude oils. As such,
the light, sweet’ crude typically commands a substantial premium over the “sour’ crudes.

Following the 1973 Arab-Israeli conflict (befter known as the 'Yom Kippur war), on
October 1973, Arab ocil-producing states used oil as a political weapon, and embarked on
an oil embargo, refusing fo supply oil to countries that were deemed friendly fo the state of
Israel, particularly the Unifed States of America, the largest oil consumer in the world. Crude
oil prices effectively quadrupled, from USD2.60 per barel (p/b) at the beginning of 1973
to USD11.65 p/b at the end of the year. However, the after effects of the embargo were felt
worldwide, as cil is inherently a fungible commodity. The global economy suffered spiralling
inflation, deteriorating balance of payments and serious imbalances in the fiscal positions
of many countries. (BNM, 1973)

Malaysia was not immune fo this problem. Even though Malaysia’s oil exports rose by
20.7% to RM269.2 million in 1973 and 199.4% fo RM&77.9 million in 1974, the infiation rate
in the country rose to 10.5% and 17.4% in those two years. In addition, due to the ongeing
oil concession system, the Malaysian government was actually earning very little of the oil
revenue (about RM7Q million, or just a tenth of the fotal oil revenue in those two years), thus
failing to help address the nation’s deteriorating fiscal position. (BNM, 1973 & 1974)

As a country endowed with hydrocarbon resources, Malaysia was swept up by the
wave of petroleum nationalism permeating among many oil producing countries during the
1970s, such as Saudi Arabia, Iran, Iraq, Venezuela and Indonesia. The Malaysian Government,
led by the then Prime Minister, the lafe Tun Abdul Razak Hussein, was determined to ensure
that the energy resources of Malaysia must be owned and exploited by Malaysians, and
benefit the people of Malaysia, not the I0Cs. In addition, the Government had learnt a
painful lesson from the 1973-1974 oil shock that the economy of the country cannot be
held hostage by issues of limited cil supplies; energy independence must be made a major
priority of the country. (Hashim, 2004)

However, unlike the major oil producing nations at the time which resorted to forced
nationalisation of cil companies operating in their countries, Malaysia embarked on o
different strategy. The Government envisaged the creation of a totally new, nascent national
oil company (NOC), wholly owned by the Govermnment, competing alongside the I0Cs. The
energy resources of the ccuntry must be returned back to the country through the NOC, but

136



The Energy Dynarmics in Malaysia

only through negoticticns with the ICCs.The ultimate aim was to ferminate the concession
system, which the Government had perceived fo be exploitative and highly biased in favour
of the IOCs. (Hashim, 2004)

However, this major initiative did not start well. The first attempt to create a NOC was made
in February 1974, with the setting up of HIKMA (Malay language acronym for Hydrocarbon
Malaysia), a government agency controlled by the Ministry of Primary Industries (MP).
HIKMA was made responsible fo negoftiate the return of the nation’s energy assets fo the
country with the IOCs. However, a series of mistakes were made by officers of HIKMA (who
were government servants seconded from MPI and whose area of expertise was actucilly
rubber and tin, the two largest commodities produced in Malaysia at the time), such as the
failure to collect sales revenue of an oillladen fanker, had destroyed the credibility of the
HIKMA negotiators in the eyes of the I0Cs.This had subsequently led fo the demise of HIKMA,
(Hashim, 2004)

Undeterred by this setback, the Prime Minister redlised that Malaysia’s NOC must
be created as a profitmaking entity, and run as a professional corporate body, not as
a government agency. On 17 August 1974, the government announced the crection of
another NOC, Petroliam Nasional Berhad (fransiation: National Petroleum Corporation), or
PETRONAS, a limited liability company incorporated under the Companies Act 1965, with the
Malaysian Government as its’ sole shareholder, and with a paid-up capital of RM10 million.
Subsequent to its creation, the Government enacted an important legislation crucial to the
energy industry in Malaysia, called the Petroleum Development Act 1974,

the Petroleum Development Act (PDA), 1974

« The Malaysian Parfiament passed the PDA on 1 October 1974. The PDA entalls the following:

» PETRONAS is vested with the enfire ownership of petroleurn resources onshore and offshore Malaysia

* PETRONAS is vested with the exclusive rights, powers, liberfies and privileges of exploring and developing
petroleun resources

" In returmn for the petroleum ownership and rights, PETRONAS will pay royalty both to the federal and
l state government

* Piaces rasponsibility formanaging PETORNAS's petroleurn development under the portfolic of the
Prirne Minister, under the Nafional Petroleurn Advisory Council (NPAC) ) F

« PETRONAS Is given the right to carry ouf processing and refining of pefroleum and. the manufacturing
of petrochemicals

Following the creation of PETRONAS, negctiations were made with the [OCs fo revert from
an oil concession system to that of a Production Sharing Confract, or PSC. In the end. despite
numercus objections from the 10Cs, they concluded that Malaysia, as a sovergign nation
endowed with hydrocarbon assets, wants to exploit these assefs by itself and 1o reclise the
revenue on a fair and equitable basis. Furthermore, the IOCs are welcomed fo this venture,
but as equal business partners, not as masters, As such, all the I0Cs operating in Malaysia
agreed to rescind their oil concessions signed in the 1960s and, in its place, accepted PSCs
with PETRONAS. The first PSC signed was with Shell in September 1976, followed by Exxon in
December 1976. (Hashim, 2004)
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Downstream Industry
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In line with the change in the share in GDP by the respective economic sectors, exports
have alsc seen a structural transformation. Exports of energy commeodities, which include
crude oil, petroleum products and liquefied natural gas (LNG), have contributed significantly
less to total experts in 2005, compared to 1980. In 1980, they contributed about a quarter
of tofal exports, but by 2005, that figure had shrunk to 12.3%. Meanwhile, exports of E&E
products rose dramatically. with its share rising strongly from 10.7% in 1980 to 65.8% in 2005.

Malaysia: Contribution of Selected Exported
Products to Total Exports (%), 1980-2005
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Malaysia’s crude oil production, including condensates (which is similar to crude oil, but
is initially found in a gaseous state before condensing fo liquid when it is produced), have
risen over the years, due to the discoveries of major fields offshore Terengganu (including
the substantially large Tapis field discovered in 1976), Sabah and Sarawak in the 1970s and
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early 1980s. From a marginal output of just 93,9240 bpd in 1975, the year after PETRONAS was
established, the rise in crude oil production was exceptional, hitting 275,717 bpd in 1980,
446,738 bpd in 1985, and 659.932 bpd in 1994, During the period of 1980-1994, crude oil
production rose at a faster rate compared fo domestic consumption (194,250 bpd in 1985,
378.250 bpd in 1994), thus Malaysia’s net oil exports (in bpd) were generally on the upirend.

However, due 1o the strict implementation of the National Depletion Policy (NDP) by the
Government, as well as the rise in domestic consumption in line with the economic growth
(especially the significant rise in passenger car sales during the 1990s and 2000-2004), meant that
oit were produced atf a responsible level without overly depleting the existing oil reserves. As such,
crude oil production grew at a slower pace for the next 6 years, while domestic consumption were
rising at & faster pace (465,175 bpd in 1998,519,000 bpd in 2004). After a termporary rise in output
in 2004 of 762,318 bpd. production has since dropped back fo 703,514 bpd in 2005.

Mataysia: Crude Oil Production and
Petroleum Co ption, 1980-2005
g00 Crude ol preduc ton o ehe ra By Hinwing.
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However, if calculated in terms of export value, net exports of oil (defined as crude oil exports
plus petroleum product exports minus crude oil and petfroleum product impaorts), while declining
in 1990s (1990: RM8.1 billion: 1994: RMA4.3 billion), have started fo increase again since the turn of
the 21st century. While higher oil prices seen since 2003 is to partially account for the rise, another
reason is the exponential increase in the exports of petroleum preducts (1990: RM1.3 billion, 2000:
:M8.13 billion, 2005: RM16.7 billien). This has been extremely helpful in mitigating the exponential
rise in imports of both crude oil and petroleum products (1990: RM3.8 billion, 2000: RM14.0 billion,
2005: RM32.5 billion). Even so, the substantial rise in LNG exports over the last 15 years has ensured
that Malaysia would remain as a net energy exporting nation for the foreseeable future.

‘Malaysic: Net Export and Import of
Primcry Energy. 1980 - 2005
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Why has Malaysia’s exports of petroleum products been rising in recent years? More
importantly, why does Malaysia need to import oil, when it clearly has enough oil fo satisfy
domestic demand?

The answer is due fo a combination of these factors:

¢ the unique properties of Malaysia’s crude oil;
o the history of oil refineries in Malaysia and Singapore; and
s the evolution of PETRONAS as a downstream oil producer

Malaysia preduces crude oil and condensates that are defined as ‘light, sweet’, thus

commands a higher premium over the heavier crude oils which has higher sulphur and thus

requires a more complex, and expensive refinery technique to produce petroleum products
such as petrol, diesel and jet fuel.

Malaysian Crude Grades

Malaysia produced & high quclity of crude namely Tapis, Labuan, Miri, Bintulu and Dulang.

Very light & sweet
Light & sweet

Bintulu | Light & sweet

Labuan ; Light & sweet
Miliri I Light & sweet

Source; PETRONAS

To caopitalise on the price premium, Malaysia had decided to export a majority of its crude
oil, and import heavy. sour crudes, mainly from the Middle East, as inputs for refineries in Malaysia
fo fulfil its domestic oil consumption needs, mainly for producing transportation fuels such as
petrol and diesel. This was the practice until the mid-1980s, after which the rise in Malaysia’s
crude oil production from the mid-1980s through the mid-1990s had influenced Malaysian
refineries to increase their plant’s efficiency so as to be able to refine light, sweet crude oil (note:
plants that are set up exclusively to refine heavier crude would not be able o maximise the
refining of lighter crude). In addition, the price premium of lighter crude during the period was
narrow at about USDT - USD1.50 per barrel, thus negating the reason to import heavier crude.

However, since 2001, in line with developments in the global oil markets, with demand
for lighter crude outstripping supply, the price premium had increased by a considerable
margin of between USD8 - USD 12 per barrel, thus once again creating the favourable
environment necessary to export more of Malaysia’s lighter crude and increase the import
of heavier crude for domestic refining.

Malaysian Crude vs Other World Grades
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Malaysia: bocal and imported Crude in
[~ in Reftnorios, 1980 - 2005
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Ancther factor is the unique history of Malaysia’s refineries. Prior fo 1985, the only
refineries that existed in Malaysia were controlled by IOCs, which is Exxon and Shell, with
combined capacity of 243,000 bpd. While this was more than sufficient to cater for domestic
consumption during the period, the fact that production of petrol and diesel for the locall
transportation sector relies heavily on IOCs, did not sit well with the Government af the time.
This was made apparent during the second oil shock of 1979-1980, when the I0C refineries
in Malaysia deliberately reduced the supply of petroleum products to force the government
to increase the domestic refail price of petrol and diesel. (Hashim, 2004) Although the
problem was solved organically with the decline in crude prices ot the beginning of 1982,
the Government learnt a valuable lesson and instructed PETRONAS 1o build its own refineries.
This was accomplished with the building of a refinery in Kertin, Terengganu in 1985, with a
capacity of 103,500 bpd, near the offshore ail fields. (Hashim, 2004) Ancther refinery was
built in the state of Malacca in 1994, with ancther refinery (built in joirt venture with an 10C,
ConocoPhillips) added in 1999.The fotal capacity of these two plants is 200,000 bpd.

KERTEH PETRONAS O‘

(40,000 bpd) :;

£s

MELAKA PETRONAS O'

- PSR 1 Uni 00,000 bp
) )

SingQpor:

Source: PETRONAS

However, most of the output of the Malacca and Kertih refineries was mainly export-
oriented fuels, such os jet fuel, naptha and low sulphur waxy residue. Meanwhile, domestic
oil consumption rose exponentially in 1990s, as well as the period between 2000 and 2005
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(averaging 7.8% between 1980 and 2005), due fo a burgeoning passenger car market, in
line with the robust growth of the Malaysian economy. The local refineries were unable to
cope with the rise in demand for transportation fuels, particularly petrol and diesel.

Malaysia: Final Energy Use by Sector, 1980 - 2605
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As a result, the shortfall in supply was made up with higher imports of petrol and diesel
from nearby Singapore. Due to its historic legacy inherited from the colonial era, Singapore
has been the main petroleum hub in Asia, with a refinery capacity of over 1.7 million bpd,
using mainly heavy, sour crude imported from the Middle East and producing mostly
franspaortation fuels, Maiaysia had always imported such fuels from Singapore, which was
the main reason for the use of the so-called Singapore posting prices to determine the
domestic retail price of petroleum products in Malaysia. Demand for petroleum products
quadrupled between 1980 and 2005, with the bulk of the growth emanating from petrol
(rising by 495%) and diesel (rising by 286%).

Malaysia: C I in Refineries of
Selected Products, 1980 - 2005
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Malaysia: Final Demand for Petroleum Products, 1980 - 2005
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The following diagram helps expiain why it is necessary for Malaysia to import crude
oil, despite being an oil producer:

Why Malaysia is importing crude oil? An example...

| Exports (375,500 bpd)
PETRONAS; 314,500 bpd ___ PETRONAS: 570,000,609
Others; 61,000 bpd PSC (Exxon, Shell, Others): 190,000 bpd

1CO In othet refineries
SHELL, EXM; CP: 170,800 bpd

ay aysioh ¢
¢ 1
PETRONAS Kertih; 103,500 bpct SHELL, Esso. ConocoPhilips;
PETRONAS Melaka: 152,000 bpd 129,00 bpd

30%

Source.: PETRONAS

143




The Energy Dynamics in Malaysia

Table 2: Selected Qil and Gas Statistics in Malaysia

Real GDP, Mlmn &

Quarrying (% yoy)
Growth (% yoy) -1.9 a1 4.6 &0 2.9 o4 0.3 4.3
Share to overall GDP (%) 104 9.4 8.6 7.3 7.7 7.9 7.3 7.2

Crude oil production
(incl. condensates)

Level (barrels per doy) 466,378 622,468 659,017 659,932 715,689 725,035 680,762 698,462
Growth (% yoy) 0.1 57 1.9 1.9 1.8 1.6 -1.2 49

Natural gas production
Level (millon standard

cubic feet per day) 1287 1866 1,756 2362 3402 3722 4367 4676
Growth (% yoy) 147.2 3.2 11.2 126 21.1 -5.2 10.8 30
Crude oil exports

(Goods, F.O.B.)

Level (RM million) 8697 10639 9147 6546 7.212  7.510 14241 11600
Growth (% yoy) 0.5 348 103 -181 7.6 62 530 43
% of total exports 229 134 88 43 3.7 26 38 32

Petroleum products exporis
(Goods, F.O.B.)

Level (RM miflion) ¢ 1,041 1,285 1,448 2139 3281 3129 B131 74620
Growth (% yoy) 12.8 280 26.0 28.2 49 -7.2 80.2 9.4
% of total exports 2.8 1.6 1.4 1.4 1.7 1.3 2.2 2.1
{

LNG exporis

Level (RM million) 2300 2635 2540 2550 4746 5981 11,423 9.888
Growth (% yoy) 29.6 276  -225 -39 49.7 -7.8 799 -1}
% of total exports 6.0 33 2.5 1.7 24 2.1 31 28

QOil imports (crude and
petroleum products)

Level Gin current RM milon) |  n.a. 3,830.8 3969.2 3.811.5 49041 6381.8 140160131861
Growth (% yoy) n.a. 25 07 45 16:3 7.3 1093 -3.6
% of total exports. n.a. 48 39 2.4 25 28 45 a4

n.q, £ . !
Net oil exports (RM million) 80933 66255 48731 55889 42566 83556 60337 11,689.4:,

Net energy exports NG 10,7281 91659 7.4232 10,3349 10.237.9 19.778.1 15922.1 28,7682
(RM miillion)

(Dgl;:"fs“cs oil consumption 194250 pss,250 302,145 378,250 435250 465,175 485,000 493,250 519,000

Source: Department of Statistics Malaysia. Bank Negara Malaysia, PETRONAS, Economic Planning Unit Malaysia,
Malaysia External Trade Development Corporation (MATRADE) & US Energy information Administration (EIA)
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1.3. Domestic Oil Retail Price Mechanism in Malaysia

Since 1 March 1983, the retfail price of petrol, diesel and liquefied petroleum gas (LPG)
has been determined by the Government through a pricing system called ‘Automatic Pricing
Mechanism’ or APM. (For the purpose of this paper. the discussion will be restricted to petrol
and diesel) The APM was jointly developed by the Government and the petroleum industry
in Malaysia. Presently, the APM falls under the purview of the Ministry of Domestic Trade and
Consumer Affairs. (DTCA).

The objective of the APM was to ensure price stability for both retailer and consumer of
petroleum products, allow a systematic adjustment to accommodate any changes in the
product cost of petrol, diesel and LPG, as well as operating expenses. The implementation
of APM also benefits oil refineries and retailers as it provides a mechanism to better predict
refail prices, thus assists them in planning future business plans and investment activities,
such as expanding refining capacity and building new plants to suit demand.

The APM governs all refail prices of petrol, diesel and LPG: in other words, prices of
these petroleum products cannot be higher or lower than the level set by the APM for the
respective anchor locations.There are three anchor locations:

o Kuala Lumpur, representing sfates in Peninsular Malaysia;
¢ Kota Kinabdlu, representing the state of Sabah; and
o Kuching, representing the state of Sarawak.

The APM is subject to monthly, annual & occasional review by the Government, and
any revision to the elements of the APM in determining prices of the petroleum products is
at the sole discretion of the Government,

The APM formula in determining the domestic retail price of petroleumn products is:

Product Cost + Operating Expenses + Company Margin + Dealer's Margin +
Sales Tax-Subsidy Paid by Government = Retail Price of Petrol, Diesel and LPG

Before June 2005, Product Cost referred to the price of the finished product quoted by
the six large oll refineries in Singapore (Shell (2 refineries), Exxon, ConocoPhillips, Caltex and
Singapore Petroleumn Corporation (SPC)), better known as the "Singapore Posting (SP) Price’.
However, the Government had since decided that using SP is inefficient, as the basis for
determining the price is unknown, and is at the sole discretion of the oit refinery companies,
thus suggesting a pricing bias in favour of these refinery companies.

Since June 2005, in line with the pricing methed used in many Asia Pacific countries,
such as Australia, the Phillipines. India and Thailand, the Government decided fo use
Mean of Platts Singapore (MOPS) as the basis for Product Cost. Platts is a company that
specialises in providing unbiased, daily market price quotes of many petroleun products,
including petrol, diesel and LPG. Platts's division in Singapore, based on its fair assessment of
the market, publishes both the highest cnd lowest price of a product in a given day. MOPS
would take the simple average of these two prices to determine the price of a petroleum
product in a given day.

Prior fo July 2003, the lag time of the product cost quoted in the APM was 2 month (as

an example, the product price quoted in March 2006 was based on January 2006 prices).
In July 2003, the lag fime was reduced fo 1 month, and most recently, since February 2006,
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the product cost has been guoted using current (or ‘'spot’) month quotes. Since most of the
products are imported from Singapore, the USD currency is used in the fransaction. As such,
the exchange rate used in determining the product cost in Malaysian ringgit (MYR) is a 3-
month average of the USD/MYR exchange rate.

Operating Expenses refer to the costs incurred by the refinery in transporting the
petroleum product from the plant fo the service station (“petrol station™). Currently, the
operating expenses have been fixed by DTCA at 9.54 sen per litre for both petrol and diesel.
The costs that can be included in calculating the operating expenses are:

e Freight and Distribution costs
¢ Transport costs (Lorry tanker and Ship)
e Insurance costs
e Product gained or lost in transit (during storage and delivery)

e Distribution costs to service station

¢ Marketing costs
e Administration costs
e Sales costs
e Financing costs

o Depreciation costs

(Costs that are disallowed are advertising, all forms of incentives and sadles
promotions, credit card costs (including merchant fees or fransaction charges),
enferfainment expenses and bad debts expensed)

The Company Margin refers to the profit margin earned by the oil distribution company
{purchases product from the refinery and sells it to the public through its service stations).
The margins are fixed by DTCA. Between 1983 and 1994, the company margin of petrol and
diesel per litre was set at 3.3 sen (Malaysian cent) and 1.3 sen respectively. Since 1994, the
margin per litre was set af 4.45 sen for petrol and 1.75 sen for diesel. In February 2006, the
margin has been revised higher to 5 sen for petrol and 2.25 sen for diesel.

The Dealer Margin refers to the profit margin eamed by the cperator of the service
station.The margins are also fixed by DTCA, and the changes over the years can be seen in
the Table below:

Dediler Margin _ . 4.7259_ (from 13) L +224sen (from 1983)
-518sen(from1988) | *227sen (t:&m 1988)
» 518 sen (frorﬁ 1994) . : » 2.97 sen (from 1994)
« 8.00 sen (frofn 2002) : + 3.50sen (from 2002)
* 9.50 sen (from 2006) * 4.50 sen {from 2006)

Source; bomestic Trade and Consurner Affairs Ministry, Malaysia
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Sales Tax refers fo the tax imposed on the sale of petrol and diesel in Malaysia. The rate
is 58.62 per litre for petrol, and 19.64 sen per litre for diesel. However, due to the persistent
rise in crude oil prices since 2001, the Government has decided to exempt the collection of
these sales taxes to keep the retail price at a manageable level.

The social responsibility undertaken by the Government in fixing the refail price at a low
level had also meant that the Government had to pay subsidies to the distribution companies
to compensate for the reduced sales collection, which is lower than the expenses incurred.

An example of the APM price mechanism in setting the price of petrol and diesel can
be seen here, for the month of May 2006:

Example of APM Price Formulation (May 2006)

Figul pe

Product Cost (Singapore MOPS)

Operating Cost . e . 9.54 Q.54
Compoany Margin T - : 5.00 ) . 225
Dedler's Maigin i 950 450
Seiles Tax _ B 1964
Cost Bulld-Up N | 28046 . ) 22610
Sales Tax Exemption (58.62) B i - 19.64)
Direct Subsidy Pald by Gove (30.04) ' {48.46)
Seling Price/Pump Price o ) 192,00 " 158.00

Source: Domestic Trade and Consumer Affairs Ministry, Malaysia

Dueto therise in crude oil prices, especially over the last five years, and the unsustainable
deterioration on the Government's fiscal position due to the element of price distortion,
the Government had no choice but o increase the retail price of petrol and diesel for
fransportation purposes (note: diesel sold to industrial and power generation users are not
subject to the APM mechanism and these sectors must pay the full, unsubsidised price).
The rise has been quite dramatic, with petrol prices cllowed tfo rise by 60% between 2000
and 2006, while diesel price were revised higher by an exponential figure of 163% during
the same period. However, the government is aware of the hardship on certain low-income
groups, such as fishermen, and has allowed for petrol and diesel for fishermen to be sold af
a nominal sum of 1 Malaysian ringgit per litre. Public transportation vehicles are also allowed
to receive a 15 sen discount on the purchases of diesel through the use of fleet cards issued
by DTCA to ensure only the deserving can benefit from the discount.

Evolution of Domaestic Retail Petroleurn Prices in Malaysia

ta . Increase | Prico periitre Date . Increase _Price per litre
Coetzoo0 17 oo LT 120 . Oct2000 . | 005 | 0.60
" Oct2001 e 130 coetzoor | ew | azo
D I N 2 A T S Y
Novaoz | ool R [ " Nowv 2002 " aoz .}, 074
Mar 2003 T a2 ] uss Mor2003 002 | oags
Moy 2008 EE 1.37 Mcry 2004 o woz | Tors
Movizooa | 008 142 L Nowzon4. |} 005 T oss
May 2006, g1o 1520 nMar2005 0 | 005 . ases
Sulz008 | oao ez CMayi2005 ] 020 i 108
Feb200s | o307 ez .yt 2005 020 S 128
+60% Increase between 2000-2006 Feb 2006 0.30 L 1.58

+163% increase between 2000-20046
Source: Domestic Trade and Consumer Affairs Ministry. Malaysic
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The direct subsidies paid by the Government, as well as the lost sales fax revenue due to
the exemption on collection on the domestic sale of petroleum products has been quite costly
o the Government, both on the fiscal expenditure and revenue. By 2005, the Government had
to pay RM7.4 bilion in direct subsidies to the oil distribution companies, which represents
5.8% of the total Malaysian Federal Government expenditure (2001: 1.5%). In the same year,
the Government had to forego RM7.9 billion in lost sales tax revenue that were not collected,
which consfitufe 7.4% of the total revenue earned by the Federal Government in 2005.

The Subsidies and Lost Tax Revenue on Petroleum
Products has been Costly to the Government

Direct Subsidly Paid by Government ] 240 | 092 1.82 479 7.41
Revenue Lost from Sales Tox Exemption 508 | amr 476 7.15. 7.86

% of Direct Subsicy 1o Gross Federal
GOvernment Expenditurd

1.5% 0.9% 1.6% 4.0% 5.8%

% of Revenue Lost 1o Gross Federal

Government Revenue 6.5% 4.4% 51% 7.2% 7.4%

Source: Economic Planning Unit and Ministry of Finance, Malaysia

As such, the Government has made a policy decision, in the Ninth Malaysia Plan
(PMP) (2006-2010) to commit to a move to a “market-based energy price mechanisms”. This
entfailed a gradual removatl of direct and indirect government subsidies in transportation
fuel, fuel for electricity generation and other products during the course of the 9MP Another
policy decision, under the National Biofuel Policy 2005, related to the efforts o reduce the
importation of diesel by blending in 5% of Processed Palm Oil to petroleum diesel for sale to
the domestic transportation (branded as Envo-Diesel) by 2007. This measure is expected to
reduce the imports of diesel by about 5%.

1.4. Oil Dependency and Energy Diversity in Malaysia

The discovery of natural gas offshore the state of Terengganu in 1979, as the world was in the
throes of the second oil price shock was the catalyst for the 'Four (renamed Five”) Fuel Diversification
Policy for domestic energy supply, reducing the overdependence of a single source, chiefly oil, for
energy generation, especidally electricity. In the 1970s and early 1980s, an overwhelming majority
of electricity generation was accomplished using crude cil. As such, Malaysia's dependence on
crude oil was extremely high, af 88% of all energy supplied in 1980.The Government was aware
that this was unsustainable; a fuel diversification strategy was vital in sustaining the economic
growth of the country without being heavily dependent on one source of energy.

Malaysta: Primary Supply of Commaercial Energy. 1980-2005
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Subseqguent to the discovery of natural gas in Malaysia in 1979, PETRONAS set up the first
Gas Processing Plant (GPP) inTerengganu in 1984, initially for electricity generation. Since then,
5 other GPPs have been set up, in Terengganu and the nearby stafe of Pahang, with a total
capacity of 2,000 million cubic feet per day (which is in line with the maximum production limit
set under the National Depletion Policy).To distribute the gas from the GPP 1o the power plants.
industrial and commercial users, PETRONAS built a gas pipeline that fraversed the length and
breadth of Peninsular Malaysia. The pipeline is known as the Peninsular Gas Utilisation (PGU)
pipeline.As a result, currently close to 70% of the gas processed at the GPPs and sent through
the PGU is fo generate electricity, while a further 24% is supplied fo industrial and consumer
users.The remaining 7% is exported to Singapore for use in its own power generation plants,

Totat Consumption @ 1,849 mmescfd

s v

CAPACITY

(mmsctd)

250 _ 1994

The growth in natural gas supply as a share to tofal energy supplied in Malaysia has
been phenomenal. From a minimal share of 7.4% in 1980, the share has grown exponentially
to about 40% by 2005.This contrasts sharply with the supply of oil, whose share shrank from
88% in 1980 to 50% by 2005, with the overwhelming major portion of the oil used to produce
transportation fuels (petrol, diesel and others) and a negligible amount for generating
electricity (mostly in remote areas in the stafes of Sabah and Sarawak).

Malaysia: Share of Fuel Type of Primary
Supply of Commercial Energy. 1980-2005
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Figure 1: Annual Growth Rates of GDR Final Energy
Demand and Electricity Demand

sesnmen: & 1990 1991 11992 1993 11994 1995 1994 1997 1998 1999 2000 2001 2002 2003 2004
68 B8d T8 5I 92 B3 10 75 25 & 89 03 44 56 75 .

[ FnaiEnergyDemond 67 102 112 79 104 1490 8 83 23 65 90 o1 G4 a9 7ok
[ETITEY Electricity Demand 9.7 122 182 105 1e7 181 119 18 a4 51 ) 78 45 63 - LX) LAl
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The growth in electricity generation has closely followed that of the growth in Malaysia’s
economy.The demand for electricity grew at such a rapid pace that the nation’s electricity
utility, Tenaga Nasional Berhad (TNB) (translation: ‘National Power Company), solely
responsible for electricity power generation, transmission and distribution in Malaysia, was
having trouble keeping up with the rise in demand.This had culminated in two incidences
of major electricity power failures across Peninsular Malaysia in 1994 and 1996, which
disrupted economic activity. To remedy this situation, the Government decided to issue
licences fo generate electricity to privately-owned power producers (known collectively as
independent power producers or IPPs) to generate electricity and then sell it to TNB, which
retains the exclusive right to transmit and distribute electricity to consumers.

Figure 2: The Major IPPs in Peninsular Malaysia
PP Location Capacity (MW) Period Expiry Fueltype EstPPA piice
Tst Generations (sen/kWh)
YIL Power Generation  Paka, Terengganu 808 2iyears Sept2015 Gas 155
YIL Power Generation  Pasir Gudang, Johor 404 2tyears Sept2015 Gas 15.5
Segari Energy Ventures  Lumut,.Perak 1,303 2lyears  July21?7 Gas 153
Genting Sanyen Power  Kuaia Langat. Sefangor 762 2lyears  Aprl 2016 Gos 14.6
Powertek Teluk Gong. Melaka 440 21 years Sept 2016 Gas na
PD Power Tonjung Gemuk,

Port Dickson 440 2V years Sept 2016 Gas na
2ng Generations
Pahlawan Power Tanjung Keling, Melaka 330 21years Aug 2020 Gas 12,0
Panglima Power Alor Gajah, Melaka 720 2Yyears Feb 2023 Gas 117
GB3 Sdn Bhd Lumut, Perak 640 21vyedars  Jan 2024 Gas 121
Teknologi Tenaga Pertis
Consorfium Perlis 650 21vyears Maor2024 Gas 13.0
Prai Power Sdn Bhd Prai, Penang 350 2tvyears Jun 2024 Gas 124
Kapar Energy Ventures:  Kapar, Selongor 2,420 25years  July 2030 Multi-fuel 0.6
3rd Generations
Tanjung Bin Scn Bhid Tanjung Bin, Johor 2,100 25vyeas -Aug 2031 Gas na
Jimah power Port Dicksor,

Negeri Sembilan 1,400 25vears Jan 2034 Gas na

Source: Economic Planning unit, Malaysia

With the setting up of the IPPs, the demand for natural gas rose at a strong pace, as an
overwhelming number of IPPs (the exception being two plants that will only be commissioned
in 2007) use natural gos as fuel fo generate electricity. The reason for this reliance on natural
gas is two-fold.
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First, the existence of the GPPs and the PGU ensures a reliable and secure supply of
natural gas to power plants operated by both the IPPs, as well as TNB. Second, and arguably
the most important factor, is that since 1997, the Government has set the price of natural
gas that are sold to both the IPPs and TNB at a fixed rate of RM6.40 (USD1.73) per million
British Thermal Unit (BTU). In line with the rise in crude oil, the international market price of
natural gas has, since 2003, risen dramatically fo RM24 (USD6.50) per million BTU. Thus, by
charging below market rates for supplying natural gas to the power producers, PETRONAS
has effectively been subsiding gas for electricity generation over the last nine years. This
had created price distortion, particularly in setting the electricity tariff. The electricity tariff
rate in Malaysia was revised higher for the first fime in @ years in May 2006. The amount of
subsidies is not insubstantial, at RM11.5 billion in FY 2006, which represents a strong increase
of 85.5% compared fo RM6.2 billion in FY2006, due to the higher market price. As a result,
PETRONAS had to forego about 8% of its revenue for FY2006 of RM166.9 billion. This would
have affected the Federal Government fiscal position indirectly, as PETRONAS would have
contributed about 8% less on the payments to the Federal Government for FY 2006. Since
the fixed price system was implemented in 1997, a fotal of RM37.1 billion was subsidised by
PETRONAS for the power generation sector.

GAS SUBSIDY
93% increase due to higher volume and price

In RM biltion
Cumulative
e . _. frao06 #- FY2005  subsidy since 1997
PCWER SECTOR 11.5 85.5% 6.2 a7t
1 ™e 50 117.4% 23 162
; Independent Power Producers (IPPs) 6.5 66.7% 3.9 209
| NON POWER SECTOR - INCLUDING NGV 238 133.3% 1.2 5.7
| TOTAL GAS SUBSIDY 143 93.2% 7.4 42.8
IPPs take up a higher proportion of gas subsidy
Tenaga
Nasional
Berhad

44%

Independent
Power
Producers
56%

Source; PETRONAS

1.5. Conclusion

In the pericd of 32 years since PETRONAS was established, Malaysia had formulated
energy policies designed to facilitate the economic growth of the country. As a result of this
strategy, Malaysia has managed to:

e assert its sovereignty over its hydrocarbon assets through the PSC system;
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s create ¢ national oil company that is foday among the largest corporations in
the world, and earmns revenue and foreign exchange for the country, helping in the
economic growth of the country;

e leverage on ifs energy independence to diversify its manufacturing sector to
higher value adding activities, such as petrochemicals, gas processing and
refineries; and

o diversify its sources of energy fo reduce the dependence on oil, particularly for
electricity generation.

Nevertheless, some structural problems remain, particularly related to energy price
distortion by the use of fixed price mechanism, on both petroleum products sold to
consumers, as well as the price of natural gas for power generation purposes. The problem
was exacerbated by the persistent rise in crude oil and natural gas prices since 2003.
However, to alleviate the situation, the Government has pubklicly made a commitment o
aflow the pricing cof energy-related products to be determined by the market, by reducing

the subsidies at a gradual pace.

2.The Impact and Policy Responses of Oil Price Shocks in Malaysia

2.1 Infroduction
2.1.1. Snapshots of Oif Price Shocks Liferature

The empirical literature on the macrceconomic impact of ol price shock can be
categorised info fwo broad themes.The first theme centres on the response of the aggregate
economy o a sudden and permanent price shock.The ofher theme consists of studies on
attribution issues i.e.tfo what extent was recession caused by the oil price shocks, government
policies or other events. This class of the literature marked the significant shift to the supply-
side economics also known as real business cycle models?.

However, the placement of oil price shocks in the framework of the real business cycle
models raised several issues. First, historical record includes two negative price shocks: the
1960 oil price drop and the collapse of world oil prices in 1986. Although empirical evidence
suggest a contractionary impact on output of a positive oil price shock, in neither of the
above case did nations’ economies experience a boom after the negative price shock.This
raised the issue of possible asymmetry in the macroeconomic response fo oil price shocks,
Was asymmetric response fo be expected theoretically, or did the asymmetric response
simply reveal that the impacts of the positive oil price shocks of the 1970s were substantially
overstated, having been confused with other events? (Jones and Leiby, 1996) Second, closer
association with the business cycle literature brought to oil-macroeconomic research a well-
developed body of thought on business cycle fransmission mechanisms. Thus, subsequent
literature on macroeconomics of oil shocks has addressed the issues of magnitude of effect
and causality of the oil price shocks.

While studies in both areas aforementioned are abundant for the more developed
countries, there are less so for the emerging markets and developing countries. This part of
the paper affempts to explore the above research questions in the context of an emerging
market economy. In this study, an empirical analysis on Malaysia is conducted to document
the impact of oil price shocks on the economy and the policy responses of the Malaysian
authority. This part of the study is divided into two main sections. The first section is set out
to examine the impact of the recent increase in oil prices on the Malaysian economy, with

2 Stucly by Hamilton (1983) on the role of il price shocks in the United States business cycles has had considerable influence on this area of research.
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greater focus on the period 2004 onwards as global oil prices escalated during this period;
and discuss succinctly the policy responses to these episodes. The second section of the
paper investigates the dynamic relationship between real activities, prices, government
revenue and an oil price shock over the period 1991:Q1 to 2006:Q1, providing an empirical
evidence how situation in Malaysia may differs from the standard theory.

2.2. Macroeconomics Impact and Policy Responses

According to Hunt et al (2001), an oil price increase can influence macroeconomic
behaviour through several channels. Some of these channels seem particularly relevant in
the first few years following the shock.

e The first channel is the transfer of income from oiimporting countries to oilexporting
countries. This is expected to reduce global demand as demand in the ciimporting
countriesislikelyto decline more than it will rise in the oilexporting countries® The reduction
in global demand can, in turn, have important consequences for open economies,
such as Malaysia, whose economies are dependent on external demand.

e The ather channel is the cost of production channel. The increase in the cost of
inpUts to production can reduce the amount of non-oil (potential) output that can
be profitably supplied in the short-run, given the existing capital stock and assuming
that wages are relatively inflexible in the shortrun. The magnitude of the impact on
the economy is dependent on the extent of the reliance on oil as a source of energy
for the domestic economy. It is also dependent on the conduct of national policies
in insulating the domestic prices from the changes in world oil prices. In such case,
oil subsidy could be used fo stabilise domestic il prices, thus, minimising the impact
of increases in world oil prices on the domestic economy.

e Another channel of transmission is the resistance of workers and producers towards
declines in their real wages and profit margins, thus, imparting an upward pressure
on unit labour costs and the prices of finished goods and services.To the extent that
workers and producers resist the fall in real wages and profit margins, there will be
evidence of second round effects of cil price increases.

e Nextthe transmission can come from the impact of higher energy prices on headline
price indexes (e.g. consumer price levels) and the potential for pass-through into
core infiation which may induce central bank to tighten monetary policy.

Finally, fo the extent that policy reactions seems inconsistent with anncunced policy
objectives, the credibility of the monetary authorities may be eroded, and this poses
conseguences on inflation expectations and the inflation process.

2.2.1. Qil Price and Economic Growth

The impact of higher oil prices on Malaysia has been manageable given its position as
a net oil exporter. For Malaysia, petroleum revenue as a percentage of GDP using petfroleum
income tax and royalty as a proxy of measurement, doubled from 2.3% in 2000 to 4.5% in
200¢* (please refer to Charts 2.1 and 2.2). Given Malaysia’s position as a smali and open
economy. the domestic economy would be affected mainly by any deterioration in global
economic conditions. Nonetheless, the world economy has thus far remained resilient
despite higher energy prices. Malaysian exports tc its trading partners continued to record
strong growth as the economic activities of the trading partners remained robust despite
the global oil price increases (please refer fo Chart 2.3).

3 Studies have shown that the propensity fo spend in the sil-exporting countries is significantly smaller in the shortrun than in the oilimporting countries.
4 Petroleum income tax far the year 2006 is an estimate. Petroleum income tax and petroleum royalty made up about 50% of the total petroleum revenue for the
government.The others include petroleum dividends, export duty, sales fax and import duty.
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2.2.2. Oil Price and Infiation

From historical point of view, based on an estimation using the Error Correction
Model (ECM) for the period of 1991:Q1 to 2006:Q1, the pass-through of world oil prices, on
immediate impact, into the CPI {Consumer Price Index) in Malaysia is relatively low. The pass-
through is also slower, as it fakes about seven quarters for the pass-through to complete.
The long-run relationship between inflation and oil price is negatfive possibly driven by the
data prior to the year 2004. During this time, a simple plot (please refer to Chart 2.4) of the
CPI and cil price indicates a negative relationship as inflation moderated and remain on
a downtrend in Malaysia after the Asian crisis (with an exception of the spike in 1998%).The
average annual inflation for the years 2000-2003 was low at about 1.5%°.

In fact, given the negative relationship. it can be deduced that prior to 2004, the pass-
through from global oil price to domestic inflafion is non-existence. As expected, the pass-
through into PPI (Producer Price Index) is higher relative to the pass-through to CPl reflecting
the importance of prices of imports in the producers’ basket.

Table 2.1: Elasticity of Oil Price Pass-through into CPI & PPI

CPl 0.209 ) -0.455

PRI 0.514 ' ' 1.071

5 Infiction accelerated during this time due to the depreciation in the domestic currency.
& Malaysia has been experiencing periods of iow and stable inflation mosi notably since the Asian Financial Crisis in 1997
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The slower and relatfively small pass-through for the last fifteen years is possibly due,
to some extent, to the oil subsidy and price controls that was imposed on retail fuel prices,
gas prices and power rales, which has been insulating domestic inflation from oil price-
inflation. However, the escalation on the global price of crude oil in 2004 and 20057 and the
resulting higher subsidy expenditure has exerted an increasing burden on the government’s
operafing expenditure, and at the same time, raised concerns over the misallocation of
resources and costs of enforcement.Thus, the government removed partially the oil subsidy
thereby allowing the greater oil price pass-through in 2005 and 2006.Table 2.2 displays the
results from the ECM for the sub-sample 2003:Q1 to 2006:Q1 which show significantly higher
pass-through from oil price fo the CPI. in line with this development, annual inflation, as
measured by the annual growth in the CPI, increased from 1.4% in 2004 to 3% in 2005.

Table 2.2: Elasticity of Qil Price Pass-through into CPI & PPI

S e = = m Pt e ree— A e

Ao SeAEp R
CPI _ 0.455 : 1.484
PPl : 0.583 1.856

Charts 2.4 and 2.5 depict the movements of world oil price® in terms of domestic
currency against domestic price indicators, the CPl and PPl. An eyeball analysis of the plots
suggests that only the more recent episodes of oil price increases, namely beginning 2005
onwards, started to have an impact on the rate of inflation as measured by the CPlL.Thus, the
analysis on inflation and oil price increases in Malaysia will focus on this period henceforth.
In the case of PPI, the passthrough seems to have been felt much earlier, at the end of
2002.

Chait 2.4 ’ Chart 2.5
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There are two ways in which oil price passes through info domestic inflation. Cne, it is
reflected directly, with a short time lag. in fuel prices, where it represents a dominant cost
factor. Two, oil price passes through much more slowly, with a longer time lag, into prices of
other products where oil does not represent a key raw material or where it goes through
several stages of processing. In this case, the impact of oil price changes on the prices of
related products is difficuit 1o quantify and monitor, as it is modified significantly by numerous
other factors, for example, competition on the markets for the products, the capacity of the
industry to absorb the cost, the varying forms of price conirols or administrations on the
products and etc. However, the broad components of CPI, for instance, the fransport and
communication; and food components, do provide some indication of the pass-through

7 For exampie. the West Texas futures prices increased by meore than 30% at end-2004 and 2005 and by more than 5% by end-2006.
8 Price of US Brent per barel in quartery average.
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into the prices of these other products as these components are known to be sensitive to
the fluctuations in the prices of energy and non-energy commeodities. Chart 2.6 showed that
although all categories in the CPI registered higher increase in 2005, the most significant
increase in prices during the year was seen in the transport and communication and food
categories. In fact, these two categories have shown an uptrend since 2004 (please refer to
Chart 2.7).

Chart 2.6 .
Conlributation te Inflation ’ Chart 2.7
i e e Infiation by Companant.

Consumer Price ngax
Annudl ehonge (%)
el

80 -y Trewnspor &
& e communication

‘1 N
)

@ 90 . 05 10 15 0 28 3 84 10, AN A
parconinge paint X Ny
'J'FLMEJI&LHJDlJ‘FW}LLLLLL}JLwHUIUUJ“””H”” TS ITIEHT,
*4 For gomparsers porpoes, 20 inalion refers o e oraGus brde pecoc {30100y a8 2000 2001 2002 [ 2003 | 2004 L 2008

Mook

Chart 2.8 shows the growth in the CPl and the fen increases in retail petrol price in
Malaysia (represented by the dotted lines), as a result of the removal of subsidy, since 2000°.
To illustrate the contribution of these increases towards the domestic inflation, the increases
in 2005 is analysed. There were two increases in the prices of retail petrol and diesel and
petral products in 2005 (May and August) that led petrol prices fo increase from RM1.42
to RM1.62 per litre, a total of about 14% increase in prices. These increases contributed
approximately to 0.39 percentage peoints to the inflation rate for the year'®. In February 2006,
another removal of the subsidy led to an incraase of 18% in retail petrol price to RM1.92 per
flitre. Consequently, inflation rate increased to 4.8% in March and 4.6% in April 2006 as the
higher fuel price transmitted into larger transportation cost!.

Chart 2.8
Inflation and Increases in Retall Fuel Price.
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9 Please refer to Section 1 of the paper for detall information regarding fuel prices increases in Malaysia,

10 This anolysis excludes the increase in the price of diesel in March 2005. Including the latfer, the contribution 1o the infiation rate for the year is slightly higher at
0.4 percentage points (compared to 0.3% percentage points excluding the increase).

11 Theincrease was diso in part the result of a higher weight being assigned to the transport category in the revised CPI basket (effective from January 2006, the
Department of Statistics has revised the CPl base reference period).
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Although there were concerns that the increase in domestic ofl prices in 2005 and
2006 would cascade down info the prices of other goods, the subsequent outturn for
infiation was moderate. For instance, despite the increase in inflation in March and April
of 2006, the average inflation for the second-half of 2006 is lower at 3.3% (July-Nov., 2006).
This could be aftributable o several factors, including the increase in labour productivity!?
and the infensification of competition amongst producers and from imports might have
contfained the secondary effects from higher oil prices. In addition, capacity expansion
amongst businesses might also play @ role in increasing supply and mitigating possible
demand pressures. Moreover, active surveillance and enforcement efforts undertaken by the
relevant government agencies also appear to have been successful in ensuring that prices
of controlled essential goods and services are transparent and not raised opportunistically.

More importantly, Bank Negara Malaysia (BNM) and the government undertook several
measures to manage inflation expectations during the recent higher cil prices episodes.
Among others,BNM communicated and provided inflation forecasts for the year 2006 to inform
the public of the Bank’s view of the inflation development throughout the year. In essence
the Bank communicated that the increase in inflation in the first half of 2006 was temporary
and that it would moderate in the second half of the year. This message was repeatedly
communicated during the year, especially during the press releases for the quarterly GDP
as well as in the Monetary Policy Statements. In addition, the government also issued an
announcement that there would ke no further adjustment of retail petroleum product in
2006. The clear communication also seems fo have paid off as inflation expectations in
Malaysia remained well-anchored throughout the year reflected by the lack of evidence of
second round effect or demand induced inflation.

2.3.The Dynamic Relationships of Oil Price and the Economy

Many empirical researches have generated evolving impressions about the magnitude
of oil-price effects on aggregate economic activity and about the extent o which activity
responds symmetrically fo oil-price increases and oil-price declines. However, the consensus
was that for an ciHmporting country, an exogenous increase in the price of oil has the
following expected effects on the economy: output falls, prices rise and monetary policy
tightens presumably in response to the inflationary pressures form the oil shock'. In the case
of an cilexporting country, the impact of a positive oil price shock on real activities is rather
indeterminate. Qutput may possibly rise as increase in il revenue may spur investment and
consumption. However, the oil price impact on prices and the ensuing monetary tightening
may possibly mitigate this expansionary impact on output. In addition, to the extent that
global demand may fall with higher il price, output of cil-exporting country may decline
due to the contraction in the export sector. Thus, the impact of an oil price shock on the
economy for an oil-exporting country remains an empirical question,

In order to examine the dynamic impact of the price of oil on domestic economic
variables, a complete micro-founded model is probably most appropriate. However, for
such a model, while it has the kenefit of being tightly structured, often it does not have the
ability to test many maintained hypothesis. The latter arises because specifying a model
often involves imposing many quite arbitrary restrictions. Such a warning seems especially
imminent in the present context, when the channels of influence of the price of oil may
be many and varied. In such a case, analysing the innovation is more informative than
estimating a standard macro model. In this exercise, a generalised and more structured
veclor autoregressive model (VAR) is ufilised to estimate the model. It is imperative that such
well identified model is used rather than the standard VAR (Cholesky-based decomposition)
because this model aliows one to test the questions af hand more accurately,

12 Productivity. as measured by real sales per employee in the manufacturing sector, increased by 10.6% in 2005 ond 0.3% for Jan-Oct, 2006.
13 These impacts may also hold true for an open. oll-exporting country as global demand may decline as a resuit of oil price increases.
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The generalised VAR model is as follows:

Assume the economy is described by a structural form equation
Gy yi=e 4y

where G(L) is a matrix polynomial is the lag operctor L,y is an n x 1 data vector, and e, is an
n x 1 structural disturbance vector. ¢, is serially uncorrelated and var(e)) = A. A is a diagonal
matrix where diagonal elements are the variances of structural disturbances, so structural
disturbances are assumed to be mutually uncorrelated.

We can estimate a reduced form equation;
Y =BL)y +u, (2)

where B(L} is a matrix polynomial in the lag operator L and var(u,) = Z.

There are severcl ways of recovering the parameters in the structural form equations
from the estimated parameters in the reduced form equation. Some methods give restrictions
on only contemporaneous structural parameters. A popular and convenient method is
orthogonalise reduced form disturbances by Cholesky decomposition. However, in such
models, only the recursive structure, that is, the Wold-causal chain is assumed. Blanchard and
Watson (1986), Bernanke (1986) and Sims (1986) suggested generalised methods in which
non-recursive structures are allowed. While sfill giving restrictions on only contemporaneous
structural parameters, more reasonable economic structures can be postulated.

Let Go be the coefficient matrix (non-singular) on Le in G(L) that is the contemporaneous
coefficient matrix in the structural form and let Go(L) be the coefficient matrix in G(L) without
contemporaneous coefficient Go. That is,

G(L) = Ga + Go(L) 3

Then the parameters in the structural form equation and those in the reduced form
equation are related by

B(L) =-Go"'Go(L) “

In addition, the structural disturbances and the reduced form residuals are related by
et =Go ut %)

which implies
L=Gg'AGy" 6)

Maximum likelihood estimates of A and Gy can be obfained only through sample
estimates of Z. The right hand side of equation 6 has n x (n+1) free parameters to be
estimated. Since T contains n x (n+1)/2 parameters, at least n x (n+1)/2 restrictions is
needed. By normalising n diagonal elements of G to 1's at least n x (n-1)/2 restrictions on
Gg is needed 1o achieve identification.

In the standard VAR modeling with o Cholesky decomposition, Gy is assumed tfo
be triangular. The generalised method has an advantage over this recursive method in
modeling redlistic economic structures as it allows feedback and block diagonal structures.
For example, in the recursive model, the varicbles included in the monetary reaction
functions are assumed not fo be affected by monetary policy shocks contemporaneously,
and vice versa. In contrast, in the generalised method, it is possible to construct a structure
allowing for the current mutual effects between monetary policy shocks and o variable such
as exchange rate which is expected not only to affect monetary policy contemporanecusly
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but also to be affected by monetary policy contemporanecusly'. More importantly, in this
case, the generalised method allows the variable il price to affect some of the variables
centfemporaneously and some other variables through lags while at the same time blocking
the impact of all the ofther variables from affecting the oil price. The latter is crucial for this
study, as it must be assumed that the domestic economy is not large enough to affect the
global oil price.

The decision on the choice of how many, and which, variables to include in the model
is inevitably somewhat arguable, reflecting practical considerations such as degrees of
freedom as much as economic considerations. The model in this study contains six variables.
The variables are described briefly as follows (OIL I ER, GOV.PY): where OlL is the international
price of crude oil, | is the interest rate (ovemight inferbank rate). ER is the exchange rate (real
effective exchange rate), GOV is federal government revenue, P is inflaticn (CP) andY is redl
economic growth (real GDP). Chart 2.9 below illustrates the possible interlinkages between
these variables's.

Chart 2.9
Transmission for a Small and Open Economy
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14 This is especially frue for models using quarterly data.

15  The follewing describes succinclly the structural assumption imposed on the madel: The inferest rate equation is assumed jo be a reaction functicn of the
monetary authority, which sefs the interest rate after cbserving the cunrent value of ol price and exchange rate but not the current value of all the cther
variables. As for the oil equation, none of the other variables are allowed fo have an impact on oil price equation, neither contemporaneously nor through lags.
This stand on the view that a single country is not large enough for changes in its variables to affect the global commaodity price, as depicted in Chart 2.9.In
the equation for exchange rate, monetary policy and oil price movement are allowed fo have contermnporaneous impact on the exchange rate. For the other
structures, i.e. the government, price and income equations, the general assumptions is that fiscal policies. inflation and real activities respond to the other
variables only with a lag.

159




The Energy Dynamics in Malaysia

The following are the results for Mclaysia for the period 1991:Q1 to 2006:Q1: All data, with
the exception of inferest rafe and exchange rate, are in logarithm form and the sfructural VAR
is estimated using one lag based on both the Akaike Information Criterion and Schwarz Criterion.

Chart 2.10
Impulse Response of Quiput o Oil Price Shock

gso

0300

0050

0.000

4950 |

0704

0350 L.

Chart 2.11
Impulse Response of Infiation to Oil Price Shock
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Chart 2,12
impulse Response of Government Revenue to Oil Price Shock
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Charts 2.10, 2.11 and 2.12 depict the impulse response of output, inflation and the
Federal government revenue fo a one unit innovation in the world oil price (shock of the size
of 1%).These charts are consistently scaled in order fo provide a clearer comparison on the
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impact of an oil price shock to these variables. In the case of Malaysia, a positive oil price
shock (i.e. an increase in global oil price} has favourable influence on both output and
fiscal revenue for at least up to 12 quarters. In contrast to the impact on these two variables,
the oil price shock, however, does not seem to have a significant impact on the dynamics of
the Malaysian inflation during this pericd. Inflation remain relatively unchanged, as shown
by the standard error bands cr confidence intervals which are not significantly different from
zero for at least up to the first 10 quarters given the pasitive innovation in oil price.

Federal government revenue increases quite significontly after a lag of 2 quarters following
a shock. This is probably affributable fo the increase in petroleum revenue as Malaysia is the net
exporter of cil. Government revenue reaches its peak affer the fifth quarter, consistent with the fact
that, in Malaysia, pefroleum tax is paid based on the previous year's income. Further, the positive
impact on government revenue starts fo decay after one and half years probably due 1o the
increasing burden of petroleum subsidy that started fo kicks in. Output increases possibly as a
result of higher investment and consumption from increasing oil revenue in the couniry. However,
the positive impact on output fums around after 12 quarters possibly due to the diminishing impact
of increasing oil revenue fo the economy. Chart 2.13 depicts a clearer relationship between the
two as the turning points between the two coincide significantly. In addition, given that inflation
starts fo pick up, aibeit of a smaller magnitude aftfer the 11* quarter (the standard error bands are
significantly different than zero), this indicates possible fransmission of the higher oil price into the
domestic economy which may negate the initial expansionary impact.

Chart 2.13
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2.3.1. Variance Decomposition

An analysis of the variance decomposition is utilised to determine, in ferms of historical
perspective, how much of the cyclical fluctuations in government revenue, prices and
output are due to the oil price shock.

Table 2.3
Percentage of variation in the Variables due to an Qil Price Shock

i Honzon e mial e ca Gvaitiment Revontias inflatich iz R R OGpUt S
4 quarters Q.67 242 579
8 quarters ) 9.58 2.47 ’ 7.75
12 quarters 8.37 ¥.99 7.61
14 quarters 657 ) 1.78 ) 7.58
20 quarters ] 583 ] ) © .40 o 655
24 quarters j | 5.18." ] 17 6.37
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Table 2.3 summarises the changes that can be explained by an oil price innovation
for these variables. At the 4 and 8 guarters horizon, almost 10 percent of the changes in
government revenue are due to changes in the oil price. Within the 8 to 16 quarters horizon,
only about 8 percent of the changes in output can be atfributed o an oil price shock. In
the case of inflation, oil price changes can only explained an even modest portion of the
variation in inflation.

The structural VAR results cbove document the impact of an oil price shock on a country
which is a net-exporter of cil. A pasitive oil price shock brings about an expansionary impact
on output mostly via the positive impact on government revenue. However, oil price shock
explains only a small proportion of the total variation in output. The variance decomposition
result from this study provided evidence that the variation in output that can be explained
by the innovation in the oil price is small and that the bulk of the variation in cutput are
explained by ifs own innovation. Apart from ifs own innovaticon, the variation in output can
dlso be explained by other shocks, such as technology shock, fiscal policy shock and
monetary policy shock.

Table 2.4 examines how much have these shocks affects output. Since technology
shock is not specified in the model, it is assumed that the impact of this shock is nestled
within the impact of the innovation of output itself. Variation of output due to innovation
from the exchange rate and price is not reported here hence, the numbers in each row
will not add up to a hundred percent, Monetary and fiscal policy shocks are represented
by the innovations in the paolicy rate and government revenue respectively. From Table 2.4,
it is evident that disturbances in the oil price have not been the major source of variation
in output in Malaysia, and its impact on output pales in comparison to other shocks in the

economy.

Table 2.4
Percentage of Variation in Output due to the following Shocks

T O Pricé Shockia i IMonalary Policy Shotks,

iscal Pblié?fShb"ék’%j%%%H

quarfers 66.69 579 . L A99 . 1.94
8 quarters 38.72 ' 7.78 o 15.57 2.07
12 quarters 31.69 7.61 20.40 1.74
16 quarters 30.07 7.58 206 1.82
20 quarers 2893 6,55 19.63 2.03
24 quarters 29.06 6.37 19.52 2.06

2.4.Conclusion

Section 2 of the paper attempts to do two things. First, assess the macroeconomic
implications of the recent increases in oil price focusing primarily on the period 2004
onwards. Second, examine the dynamic impact of an oil price shock on the economy using
the generalised and structural VAR method. From the first analysis, it can be concluded
that, thus far, the recent oil price increcse has not led to an unfavourable outcome fo the
Malaysian economy. Malaysia continues to record robust growth in output in the recent years
while inflation remains at manageable level. From the second study, the results indicate that
a positive oil price shock has an expansionary impact on government revenue and output
and relatively insignificant effect on inflation. Nonetheless, oil price disturbance only explains
a small percentage of the total variation in the Malaysian output,
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Chapter 7

COUNTRY PAPER OF MONGOLIA

by A. Chingunjov!
The Bank of Mongolia

1. Background : _

Mongolia is one of the caldest countries in the world. The capital city of Ulaanbaatar
(UB) and other major cities use coakHired combined heat and power (CHP) plants to
provide heat to urban residents and supply electricity to about half the country’s population.
Maintaining adequate thermal and electric energy supplies is essential for the country’s
econcmic development and the well being of the population.

District heating is provided from 15th September to 15th May each year for residential users
and to 1st May for government buildings. Steam and hot water is provided all year round.

2. Thermal Power, Energy Supply System : :

The actual power demand in Mongolic is comparably low due fo the small population
in a huge country and the rather low level of industrialisation. Power generating capacity is
accordingly low also.

The Mongolian thermal power generation capacity is provided by seven coal fired
combined heat and power (CHP) generation plants, numerous diesel power stations (some
600 diesel units with capacities ranging from 60 io 10600 kW) in seme aimag centers and
soum centers, which are not connected to the grids, and in some other locations spread all
over the country and by imports from the Russian Federation. Coal is the only domestic fuel,
whereas diesel as well as heavy fuel oil has to be imported.

Figure 1: Energy Production by Sources
Structure of Energy Sources, MBo
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Mongolia’s electricity supply system essentially consists of three separate, independent
grids: the CES, the EES and the WES, comprising six thermal power plants with heat extraction
and seven distribution systems.

1 A.Chingunjav is Economist af the Infernational Department of The Bank of Mongolia.
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The CES supplies power and heat to the capital city of Ulaanbaatar and to thirteen nearby
provinces (aimags), including the industrial towns of Darkhan and Erdenet, representing 81%
of all of Mongolia’s electricity supply. The CES is based on five coal fired generating plant and
is connected fo the Russian Electricity System. The other two grids are quite small. The WES
operates on imports of electricity from Russic. The EES is centred in Choibolsan.

The CES with the poor peaking capability of the essentially base-load plants is unable
to meet the daily system demand and the problem is aggravated by coal supply and spare
part problems. Outages reduce the actual power delivery by about 14-18 %. In spite of
recent improvements, the CES sfilf uses 22% of the gross generation for its own use during the
winter which is considered high. A serious aspect of the system is its age.

In addition, there are five isolated aimag cenfers not connected to the three grid
systems: Murun, Uliastay, Altay, Bayankhongor and Dalanzadgad, each with a power plant
supplying small local networks.

Of the fotal of 310 soum centers, some 185 are currently connected to the grid systems or
fo one of the 2 isolafed aimag centers. Because of the low population density, the grid systems
have fo be very large fo recch at the majority of the population. Long distances and low loads,
however, create problems in the transmission systems. Losses in the transmission and distribution
systems are high; technical losses were about 12% in distribution and about 2% in transmission.

As a result of upgrades and rehabilitation of the combined grid power systerns, energy
imports have been falling (see Table 1) and system reliability especially in the major grids,
has improved significantly.

Table 1: Balance Sheet of Electricity min.kWt.h

| Resoﬁrces- roﬁr ‘ R o i

Grossgereration _ 2946.0 30170 A7 3137.7

Import - 181.0 1960 167.3 1713

Distribution _ 3127.0 32130 | 32798 33090

Consurnption ' 19100 | 19480 2031.7 21946

Of which: o _
Industry & Construction 11820 12040 | 12601 1361.1 1458.8
Transport & Communication 79.0 87.0 B4y 1.5 98.5
Agricutture 210 170 |, 220 23.8 25.6
Cormmunal housing 463.0 4760 487.1 526.1 567.6
Other 1650 | 1640 | 1778 1921 | 2065
Losses in transmission and distribution 576.0 . 603.0 _ 582.6 489.2 480.4
stafion infernaluse 6160 6440 | ea90 | e84 | 4288
Export o 25.0 180 155 | 6.7 8.2

Blectricity produced per capita, kKW.h 1307.0 12350 12654 1260.3 131 .6.
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Figure 2: Electricity Consumption by Sectors
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2.1. Demand Forecasts for Electricity Consumption

According o the Master Plan of the Government, demand for electricity is scheduled
fo increase at an annual average growth rate of 2.9 percent between 2005 and 2020 (see
Table 2).This growth rate assumes that there will be improved efficiencies in the cperating
power and heat systems as well as energy savings resulting from conservation and energy
efficiencies on the demand side.

Table 2: Electricity Load Forecasts, 2005-2020 (Gwh)

Centol CES 5 - 3868.2 _ 4559.0 ‘
UB EDO 1034.0 12381 1532.3 T 10a76
Outside UB 1646.3 1856.5 21149 2383.1
Station Use 670.1 738 2118 1080.2
Peak Load (MW) 565 . o7 | 820.0 9772
Average rates of change [ 2.6 30 | 3.5 3.6
(from. prev. yeor), %_ ) )
Westomes [ a2 | 458 | . sl7 |- 88
Peak Load (MW) _ _ 1.7 o | 14.7 167
Av.rof ch (fr.btev.yeﬁr), % . _ 2.2 22 | 2.4 25
.Eés'em;E.S ey v T [ e | P
Peak Load (MW) o 123 137 154 17.4
Av.r.of ch (fr.prev.year), % . . . 2.2 22 | _ 24 2.5
“Isolated aimag cenfres g U266 4 et o ma 1 Bie
(Aol Uiostai: Dolonzadgad) TR RN SO At S
Peak Load (MW) 5 56 | 64 | 7.2
Av.r‘o'f_c.h (fr.prev.yean. % 22 | 22 2.4 25
Cfotat ..o | a4sse | . 40166 | 47264 | - 55906
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Figure 3: Electricity Demand Development Until 2020
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Because of the cold winters, heating is especially important in Mongolia - it is necessary
for survival and the heat demand is extraordinarily high. Mongolia has the highest density of
district heating and the long and cold winters make heat supply systems indispensable for
the well being of the people.

In terms of heat supply sources for central or district systems, Mongolia has combined
heat and power (CHP) thermal power plants in Ulaanbaatar, Darkhan, Erdenet, and
Cheibalsan. Most of the boilers are Russian, model BZUI-100, HP-18. In addition, there are
some boilers of medium capacity produced in China. In the smaller urban areas, many of
the plants are boiler only heating (BOH) and are model KE 25/14, KVTS 20/150. As the fotals
indicate, while capacity can meet demand in the near term, there will have to be some
expansion.

The condition of the heat supply line system is not optimal. Transmission losses in the
system due 1o leckage, radiation and other causes in Ulaanbaatar amounted to 15% of
peak capacity, while losses in industrial heat delivery are considerably higher.

Figure 4: Heat Consumption by Sectors
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3.1.Demand Forecast for Heat Consumption

Heat loads are forecast to increase at the same rate of power demand in the district
systems. According to the Master Plan, the average annual growth rate will be 2.9 percent
tor the period 2001-2020. This means that demand will basically double as shown by the
figures in Table 3.

Table 3: Heat Load Farecasts, 2005-2020 (Gwh)

Residential Heating (Water) 1741 2160 2686 3347
Business+Public Heating (Water) 3075 3395 3749 . 3§40
industrial Processes (Steam) 142 284 284 284
Losses (15% of Net) 744 976 1008 .1 136
Gross Distributed Heat T 570é | 6716 7727 8107
Average Change rofe. f.r.pre\.f.céium.n, % | 3.3 3.3 2.8 2.4
Peck load (per hour), MW 1468 1774 2030 2275
Darkhan . -
Heat Demand : 665 775 856 950
Peak Load, MW 280 | 268 | 205 328
E?denef
Heat bemcnd . . 641 747 825 916
Peak load, MW ] . 166: 194 . 214 . 238
soganuur o '
Heot.Demcy{d _ ) ' 2 | 345 a8t 423
_ﬁeck_ iogd, Mw o B 75 87 97 ' 107
' .C::'hoib._cﬂ'son- . . _ _ .
eatDemand 1 e | =2 PN T
';S'eqkjo_dd, M'W et - - = T . - 34. Sl .93
D_dgmz_gdg_ad - ' . i bt e o s
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F|gure 5: Heat Demand Development Uniil 2020
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4. Coal Sector

Coal is the only domestic fuel for energy production. As mentioned above, coal plants
supply 94.2 percent of the energy produced in the country. The major suppliers of coal to
the power industry are the Baganuur, Shivee Cvoo and Sharyn Gol mines with annual mine
capacities of 4 million, 500 thousand and 1 million tons, respectively. Current production from
all Mongolian mines amounts to approximately 5 million tons each year, of which power
generation uses about 3.75 million tons.

Figure &: Coal Consumption by Sectors
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Recognising the impertance of coal for the domestic energy sector and taking into
the consideration the huge coal rescurces in the country, the Ministry of Fuel & Energy of
Mongolia has initiated and prepared the National Program named “Coal”. The main aim
of this programme is 1o develop Mongolia’s coal sector fill 2030 by increasing the production
capacities of existing plants, to infroduce into the production processes, ecologically friendly
techniques, technology and equipment, fo explore new and potential coal deposits, set
up infrastructural facilities, fo solve coal quality problems and complete ufilisation of coal
reserves, to produce liquefied and gas fuel from the ceal for local consumers, and to create
the national capabilities and environment for high-quality coal products export to Asio-
Pacific region.

The "Coal” national programnme would undertake the following strategic tasks:

. Infroduce up-to-date equipment into the coal producing sector fo support the reliable
coal supply for domestic users.
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Set up ceal handling facilities at the biggest coal producers to improve the coal guality,
both for domestic and foreign customers. Increase the export-oriented production.

Establish coal-gasifying and gasfired small plants to supply the rural areas with
electricity.

. Intensively develop briguette production that will reduce the air pollution in the urban
areqs.

Stage by stage installation and development of small, middle and large scale coal-
chemical systems.

Install the coal-based fuel producing plants with "Hydro Carbon”, "SASOL", "Mokil
Synthesis” and "Hydrogenesis” fechnologies to produce liquefied gas, petroleum and
diesel to supply the domestic markets.

. Develop the coke-chemical industrial complex at the Tavan Tolgoi coal deposit (481.5
million fons of coking codl and 140.5 million fons of thermal coal).

Expected results of the programme are:

Coal processing facilities and chemical plants will be established in Mongolia allowing
the increase of coal export by 2012 to 4Mf, by 2020 to 10Mt and by 2030 to 20Mt per
annum.

® A chemicaltechnological structure equipped with data processing, ccal gasifying
and hydrogenising equipment.

Small scale coal gasifying power plants will be installed in 27 soums (provincial units)
by 2012 allowing replacement of diesel fuel with low-cost coal gas.

. Large scale coal gasifying power plant will be commenced by 2015.

At least 2 coal briguetting plants will be installed by 2007 to reduce the air poliution of
UB city.

] The coal carbonated filter producing plant will be started by 2010 for water treatment
processes.

The middle scale coal liquefying plant will be installed by 2012 that will be supplying
50% of domestic demand, and by 2020 the plant will be supplying most of demand
allowing the reduction in oil products.

Coke-chemical complex will be installed at the Tavan Tolgoi deposit which will produce
some 10Mt of coke and more than 100 kinds of chemical products to supply both
domestic and international markets,

Fulfill the obligations by international contracts on reducing the greenhouse effect
and foxic components exhausted fo the atmosphere due to coalfired plants.

5. Liquefied Petroleum Gas (LPG) in Mongolia .

Recently, LPG is being widely used in Mongolia in sectors such as metallurgy, road
maintenance, tourism, construction, medicine, illumination, restaurants, and cafes and
at homes. Use of LPG in vehicles reduces air pollution, a major problem in Ulaanbaatar
(UB) city. Thus, replacements of petroleum engines fo LPG combustible engines are an
essential solution to environmental problems. Work to install LPG combustible engines has
commenced. The number of LPG users reached 15,000 in the country and over 7,000 are
in UB.
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Figure 7: Consumption of LPG
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LPG is being imported from Russia and China. It is hauled by fruck-tanks and in
containers. In the rural areas, LPG is used for household needs. In 2000, imported LPG was
150 tones, which had increased in 2005 to 2,200 tones. The number of permanent LPG users
amounted 1o 10,000. Figure 8 shows the LPG sales indices in Mongolia by years.

Figure 8: LPG Sales in Mcngolia, tonn

Recently, 15 companies and entities were given licenses fo import, produce and sell
LPG. The "UNIGAS” LLC, one of the license holders, has installed a LPG recharging facility
equipped with JLPA-1 standard LPG storage confainer and built 3 LPG carrefueling stations.
Today, PG compadatible accessories have been added fo the engines of about 430 faxis.

As it mentioned before, 3 LPG carrefueling stations are in operation in UB. In the near future,
the fotal number of gasoline and LPG combined engine cars is expected to reach 1,000.

There are already 7 LPG recharging facilities in UB, making a fotal of 10 throughout the
country, and more than 20 LPG storage facilities in Mongolia.The total capacity of containers
has reached 800 cubic meters. The total amount of imported LPG in 2005 was 2,200 1, up 4
points in comparison with the previous year's import.
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The Action programme of the Government for 2005-2008 supports LPG use in
households, vehicles and cars and also to buitd LPG feed lines into houses and apartments
for household use. In 2000, the Government approved “The LPG program”, to increase LPG
use ds an environment friendly fuel.The use of LPG in cars and households will dramatically
reduce air poliution in cities and settlements. The growth in the LPG sector would also reduce
unemployment, supporting sustainable economic and social development.

Taxation policy, approved and legalised by the Parliament and Government on April
2004 to create favourable conditions for LPG importers, would encourage the increased
consumption of LPG at lower prices. As the investments in the LPG sector increases, the final
product price is expected to decline.

In 2003. the Government included the LPG sector in the list of "Most Important Sectors”
and undertook measures such as fax abatement for LPG producers and customs duty
exemption on LPG proeducing eguipment.

The "LPG Program” is key fo the Government's policy on the sector up to 2010. The
following results are expected from the implementation of the programme:

1) Traditional energy sources such as the codal, timber and oil products emit toxic
elements and carbon oxide info the atmosphere causing air pollution and
greenhouse effect, Substituting them with LPG will greatly reduce toxic emissions
and air pollution.

2) Creation of the LPG supportive legal environment will attract more domestic
and foreign investors into the sector.

3) Expanding the LPG storage capacity will encourage more refiable supply to LPG
end-users.

4) LPG supply to the remote rural (especially Gobi areas) areas with lack fuel
sources will greatly improve the living conditions of inhabitants,

5) The programme implementatfion will create LPG servicing units and faciiities,
increasing consumption and establishing o LPG service network acrcss the
country.

6) Household use of LPG will generate a new power source, as well as improve the
livelihood of the population.

7) Use of low cost LPG in fransportation will reduce air pollution and save on high-
cost fuel consumption which will improve econcmic conditions.

8) LPG use by small and medium scale producers and public services will greatly
improve their sustainable development.

9) Developing the LPG sector will create a new jobs, reducing unemployment.

.- 6. Hydropower Sector : 3

According to the figures of the energy authorities, hydropower supplies 0.43 percent
of the energy produced in the country. With an estimated 3,800 rivers and streams and a
total length of 6,500 kilometers, Mongolia has significant hydropower potential. There are
currently 5 small hydro plants operating (and installed capacity):
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Khar-horin 828 kW
Chigijiin 200 kw
Bogdiin 2.0 MW
Mankhan 150 kW
Guulin 480 kW

The small hydro plants are run-of-river designs that provide electricity to neighbouring
rural areas except during the winter. Consideration is being given fo further develop small
hydro plants in order to reduce diesel imports.

A nurmber of larger hydro projects have been identified and are shown inTable 3.Because
of the demand loads of the Central Energy System, serious consideration is being given to
developing the Orkhon project. It would provide peaking capacity (which is atypical of hydro
projects) for the CES and eliminate the need for Russian electricity imports. The Orkhon project
would require a 20 kilometer transmission line to the 220 kV Erdenet-Ulaanbadtar line.

The Durgun HPP will be connected fo the western energy systems of Mongolia, The
Taishir HPP wilt supply electric energy to 2 provinces which have no connection to any
energy systems of Mongolia.

One of the key issues confronting Mongolia as it considers developing its hydro
resources is the cost of power. As Table 4 indicates, there is considerable range in power
costs for the various proposed hydro schemes.

Table 4: Potential Hydropower Projects

Orkhon 100 21@ 160 4.60

| Egin 220 484 2n 572 |
Burin 161 760 464 &

{ shuren 205. © 957 747 781 |
Arfsat 118 553 3062 5.46

l “Western ES .: : ._: : : EREE RL . B B wi g : I
Durgun {ongoing) 12 36 25 694

{  Edenburen 69 347 128 372 |
Buyan Nuur 58 281 405 14.4%

[ Taishir (ohgoing) 8 37 30 8.78 ]
Maikhan Tolgoi 12 36 Not avallable Not avallable
EoomerRegions = i il S e ]
Deiger/Chargait 23 114 84 7.37
j’: Khatgal 3 15 ) 400 |
Zeergent 1 7 33 43 13.03

| zeergeni2 5 23 &4 27.83 ]
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7. Solar Energy

Known as the “land of eternal blue skies’, Mongolia has substantial solar potential.
Approximately 71 percent of the tofal land area receives solar energy at a rate of 5.5-6.0
kWh/m2 per day, and 2900-3000 sunshine hours per year. An additional 18 percent of the
counfry receives solar energy ai the rate of 4.5-5.5 kWh/m2 per day, and 2600-2900 sunshine
hours per year. Solar energy could be a suitable source for electricity for lighting and possibly
cooking in rural areas.

The Government has programmes and plans in place to exploit solar energy. Currently,
there are an estimated 4000-5000 photovoltaic unifs operating in the country, most of which
dre used to provide lighting and power for appliances in scattered rural arecs.

More aggressive programmes are currently being developed and pursued, including
the 100,000 Solar Gers Programme. Mechanisms to accelerate participation in this
programme dre being considered. One of the key issues is that while costs of the smaller
household units vary from only S300-5500, many households would still require a loan for this
amount. Small photovoltaic systems, though still rather expensive for the average Mongolian,
are frequently used by herdsmen as power supply source for lighfing, electrenic appliances
and communication eguipment in their gers. However, the major users of photovoltaic
power are Mongolia’s felecommunication systems. Specific costs (local market price) of
such small power generation systems are between US56.50 and US$10.00 for each watt
peak on the average, though it varies depending on output, related components, battery
storage capacity, etc. It has been shown that these systems cost the least. in Mongclia, there
are several medium sized photovoltaic power generating systems, set up as demonstration
projects by various donors, operating in public facilities like schools and hospitals in soum
centers.They further provide power for communication purposes in these soum centers and
in remote areas.

8. Wind Energy

The Mongolian Altai ranges, the Tagna and Khan-Khentii mountain ranges, the
mountainous areas of Khuvsgul are considered areas with low wind energy resources. The
intensity of wind power here is less than 100 W/m2, the duration of 3.5 m/s wind speed per
year is less than 3000 hours. This area comprises 32.3 % of the country.

The Steppe zone, Ikh Nuuruud and Post Altai Gobi areas, on the other hand, have
sufficient wind energy resources.The wind power equals 100-150 W/m2 with 3000-4000 hours
of wind per year.These areas encompass 28 % of the total ferritory.

The Gobi Desert area, Demot and Sukhbaatar provinces belong to the areas with high
wind energy resources, which comprise 39.7 % of the national ferritory. These areas have the
highest rate of wind power with over 150-200 W/m?2 and wind duration of 4000-4500 hours
per year. Therefore, there are opportunities to harness this power source, especially for the
rural popuiation.

The pofential of wind power generation is quite substantial in Mongolia and has so far
been generated only with small wind turbines systems of 50 and 100 W capacities. However,
there are many of these wind turbines in use currently in the rural areas, It is estimated that
more than 4000 wind power systems have been instailed, mainly by herdsmen. Nomads are
practically self sufficient in terms of power requirements by using small wind turbines. The recent
study by Nippon Koei Co. lid. of Japan, Master Plan Study for Rural Power Supply by Renewable
Energy in Mongolia shows that most of the wind furbines are used in the southern Gobi region.
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A wind potential survey has been conducted in Mongolia sponsored by USAID and
TACIS in order fo produce a reliable wind map. This map was issued at the end of the year
2000 by the National Renewable Energy Laboratory (NREL), US Department of Energy and
will help target the areas where wind power can be harnessed. The survey reveals that in
almost 40% of the country, mainly in the south-eastern part, conditions are geod for wind
power generation, where wind speeds are between 5.6 and 6.4 m/s. More than 10% of the
total land area are considered as "windy land” and estimated to have good-to-excellent
wind potential for utility scale applications. with wind speeds between 6.4 and 7.1 m/s.

9. Geothermal Energy 3

A geophysical study has identified 42 small hot springs in Hangai, Hentii, Huvsgol,
Altai Mountains, Dormod-Dahgangiin Steppe, and the Orhon-Selenge region. The average
underground heat flow at the hot springs of the Khangai Mountains is about 52 + 6 MW/m?2,
in the Khuvsgul Lake region 80 + 10 MW/m2, in the Mongol Alfai Mountain region 54 + 24 MW/
m2 and in the Domot Mongolia Steppe 44 + 6 MW/m?2. Although the local population makes
some use of the hot springs, there has not been any plans to harness the gecthermal power.

10. Qil Energy. -

Mongolia at the moment has no refinery capacity. Domestic oil demand is completely
met by imports mainly from Russia with a small portion from Kazakhstan and China.

State policies on the Qil Sector are presented in the "Oil Law of Mongolia” and "Pclicy
on the Qil Sector till 2010” as approved by the Government in 2002 and other releases
relevant to the Government's activities.

10.1. Oil Exploration and Mining

Twenty-five exploration areas which have the potfential for oil and coal-methane
gas deposits were identified in the Mongolion-US-UK joint investigation af the beginning
of the 1990's. Since then, from 1993, SOCO International LLC, an American company, has
undertaken oil exploration and mining activities in areas XIX, XX and XXl of the Tamsag
Basin and Domod. The Dongsheng &ingon Petroleum Group of China has underfaken oil
exploration and mining at areas Xlll and XIV of Dornogobi. In 2004, a contract was signed
with Canadian Storm Cat Energy to share production in 4 arecs.

Figure 9: Oil Exploration Areas in Mongolia
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SCCO Tamsag Mongolia LLC, USA, is the first foreign company who signed a product
sharing confract in 1993, having performed explorations in the country. The fotal amount
invested is some US$100.0 million. During the period 1998-2004, the company mined 789.7
thousand barrels (105.3 thousand fonnes) of oil and exported 739.6 thousand barrels (98.6
thousand tennes).

The Dongsheng Qil Mongolia has acquired cll rights to perform expleration activities
from the Australian Rock Oil Company in March 2003, During 1994-2004, the contractors
undertook geological and geochemical explorations in areas totalling 5,194.2 square km.
The total amount invested is some US$ 68.9 million. The Dongsheng Company had mined
65.3 thousand barrels and exported 53.4 thousand barrels in 2004,

In 1995, Canadian Sproul International estimated the cil reserves of the Zuunbayan and
Tsagaan Els deposits to be 149.8 million barrels. Furthermore, the Russian Tatneft Company
explored 45,400 square km at the Dornogobi Basin and reported the reserves of 298.0 million
tonnes or 2.1 billion barrels.

Figure 10: Qil Investment and Mined Qil
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The total amount of investments in the oil sector in the pericd of 1993 to 2004 was US$
167.2 million, of which US$ 98.1 million were from SOCO, US$ 68.3 million from Dengsheng
and US$ 0.82 million from Storm Cat Energy. Crude oil explored in the South of the country
is exported to China.

Figure 11: Crude Oil Exports 2004-2006
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10.2. Consumption of Oil Products

In spite of rising infernational oil market prices, oil consumption of the country has
increased in recent years except for 2005.This is the result of the increase in import of cars and
other vehicles, growth of the freight and passenger turnover in connection with economic
growth and as well as the growing number of diesel heating systems. The Tables below show
the growth in the number of vehicles by type and turnover of freight and passenger.

Table 5: Car and Vehicle Import, 2002-2005

2006
Passenger 63224 68458 79697 87792
Trucks 24610 22978 25430 27435
Buses 10841 9834 10645 11067
Tanks 1709 1320 1376 | 1267
Vehicies for special purposes 3421 3188 3276 | 3623
Totat 103805 105775 120418 | 131184
Annual change 2% 14% %

Table 4; Carried Freight, 2002-2005

Rattway 12284.7 14031.8

Road 1888.7 5335.9 75619, 0617.4
A 24 22 2.3 2
Warter transportation 1.8 0 0 0.5
Total 13529.9 176228 21506 25206.2
Annual change ' ' 30% 23% 17%

Table 7: Carried Passengers, 2002-2005

4.3

4.2

Raitway

Rocrd 1014 163.7 1866 188.2
Air 0.3 0.3 03 03
Total 105.7 167.9 1942 192.7
Annual change 59%. - 16% ~1%

In 2006, Mongolia consumed 649.3 thousand tones of oil products refelcting an increase
by 15.6 percent in comparison fo the previous year (Figure 12). According o preliminary
estimations, this number will rise 1o 670.0 thousand tones in 2010.Table 8 shows oil product
consumption by years.
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Figure 12: il Imports, 2000-2006
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.11 Indexes of Oil Dependence

11.1. Share of Oil Imports in the Total Country Import

Due to the growing oil consumption in connection with economic growth and rising
market prices, the share of the oil imports in fofal country imports has grown in recent years.
Oil impeorts in 2006 made up 28.5% of total country imports, increasing by 3.5 % as compared
to the previous year.

Figure 13: Share of Oil Imports in Total Country Imports
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11.2. Oil Intensity of the Economy

Economic growth in recent years has led to the increase of oil intensity as shown in the
Table below.

Table 9: Oil Intensity Index of the Economy

2002 1240786.8 1117514.52 110017.6 9.84%
2003 14611692 127442545 1425513 11.19%
2004 1910880.9 161229717 2153436 13.36%
2005 2266505 1880590.26 3021859 16.07%
2006 3172445.6 2689305.2 422863.3 15.71%

11.3. Import Price Index

Mongolia imports 100 percent of the oil products consumed in the economy and
these imports make up about ¥ of total country imports. Therefore, the rise in international
oil prices have a direct negative effect cn the country’s ferms of trade.

Due to the rise in international oil market prices by 21 percent during 2006, the country’s
import price index increased 1.6 fold in comparison 1o the base year - 2000 and by 17.6
percent of that of the previous year.

Figure 14: Import, Export Price Indexes, 2000-2006 Figure 15: Terms of Trade. 2000-2006
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12. Conclusion

Coal is the main primary energy source in Mongolia accounting for 94.2% of fotal energy
production of the country. Diesel power stations in some province centres which are not connected
to the grids and other locations spread alt over the country, produce 5.31% of domestic energy.

The share of oil imports have been growing since 2000 in spite of the skyrocketing
infernational oil prices due to increasing domestic demand based on the growth of the
whole economy and the transportation sector.

Recognising the state and importance of the development of the energy sector to achieve
the planned annual growth of 6 percent, the Mongolion government approved a number of
important policy documents and action plans in the energy sector aimed at the expansion of
the share of renewable and hydro power stations in domestic energy production.
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Successful implementation of approved National Plans in the various segments of the
energy sector, government activities to support production of petroleum products from slate
and coal for which Mongolia has in abundance, the increase in oil exploration and creation
of capacities for oil refining, expansion of the number of the hydro power stations throughout
the country, will all contribute to the improvement of country in ferms of frade, import indexes
and as well as to the moderation of the country’s dependence on oil.
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Chapter 8

THE IMPACT OF OIL PRICE SHOCKS IN THE

NEPALESE ECONOMY by Dila Rem Subed’

Nepal Rasira Bank

1. Introduction ' ' :

1.1. Nepal at a Glance

Nepa!is alandlocked and predominantly mountaincus country sandwiched between
India on three sides (East, West and South) and China fo the North. The country spans @
total area of 1.47,181 square km, with tropical plains in the south and the Himalayas in
the North within @ mean width of 193 km. This tremendous variation in alfitude within a
relatively short distance is what gives the country its varied ecological zones and the range
of biclogical and cultural habitats it enjoys.

Nepal is endowed with arich natural and cultural diversity. The mountains, hills and the
Terai are three distinct ecological regions running from the north fo the south respectively
and from three parallel belts spanning the length of the country. The mountainous region
consists of a large number of magnificent snow covered mountains including Mount Everesi
(8848 m). The hill region, on the other hand, comprises of several attractive peaks and fertile
valieys including the densely populated Kathmandu and Pokhara valieys. The Terai region
in the south is fertile and dense forest occupies in the region.

For administrative purposes, Nepal is divided into 5 development regions, 14 zones and
75 districts. Similarly, 58 municipalities and 3913 village development committees are formed
for decentralisation of authority

1.2. Macroeconomic Situation

The first Five Year Plan was started for the period of 1956-1961. The plan was the first
initiation for macroeconomic policy formulation process. For this purpose, the specific
targets and strategic had been fixed. To date, 10 five year plans have been implemented in
the country. The current Tenth Five Year Plan (2002-07) has been targeted to reduce poverty,
the single objective of the plan and identified that 31% of the total population lies below
the poverty line. To achieve the target, the plan has set varicus economic, social, cultural,
administrative strategies.

The econcmic policy of Nepal which links various international agencies, includes
programmes for liberalisation of trade and industiial policies and rationalisation of the foreign
exchange regime such as fully liberalising the current account (reflected in the acceptance
on May 30, 1994 of Article VIl of the Arficle of Association of the International Monetary
Fund) and gradually initialing steps fo liberalise the capital account. To concretise the
process of liberalisation, Nepal has taken membership of various regional and multilateral
organisations. The country is also the founding member of the Asian Clearing Union (ACU)
started in 1974, and the South Asian Association for Regional Co-operation (SAARC) in 1985,
Nepal has also signed an agreement on the South Asia Free Trade Area (SAFTA) and the
Bay of Bengal Initiative for Multilateral Technical and Economic Co-operation (BIMSTEC) in
2004. Further, the country also became a member of World Trade Organisation (WTO).

1 Mr. Dila Ram Subedi is Assistant Director of the Research Department of Nepal Rastra Bank.
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Nepal Rastra Bank (NRB), the central bank of Nepal was established in 1956 under
the NRB Act, 1955, which discharge the NRB with cenfral banking responsibilities inciuding
guiding the development of the embryonic domestic financial sector. Since inception, there
has been a significant growth of the domestic financial sector. The number of financial
institutions has gone up from a single financial institution to presently 198. The structure
of the Nepdalese economy has also undergone a significant change. Today, Nepal is
more integrated with the global economy as had been mentioned earlier as evidenced
by higher levels of tfrade as percenfage of Gross Domestic Product (GDP) and increasing
membership in international frading organisations, such as Nepal's memkbership in the WTO
in 2004. As a reflection of the change, the new NRB Act was implemented in 2001. The Act
provided operational autonomy and independence to the Bank for addressing these new
challenges.

Nepal faced an armed conflict from 1956 to 2006 but an arms laying down is currently
in progress. The whole nation is therefore, now concentrated on building the constitutional
assembly before July 2007. For this, a United Nations Special Team is working on managing
the weapons of both combatants and the national army.

2. Energy Policies and its Impact on Oil Dependence

The energy sector is a relatively new sector in Nepal. Unfil the Fifth Plan Period (1975-
80), Nepalese planners did not realise the necessity of freating energy as a separate sector.
The importance of the sector was felt only in the Sixth Plan Period (1980-85), which included
energy planning and policies along with water resources policies.

The Sixth Plan estimated per capita energy consumption at 196 Kg. of oil equivalent
of which 37% is being met by fuel wocd and remaining by coal pefroleum products and
electricity. The major problems pointed out by the sixth plan were that fuel wood destroyed
the forests and high prices of petroleum products. Thus, it was felt that Nepal could hamess
hydro power since it is rich in water resources.

The periodic Five Year Plans reflect policies, programmes and targets of the government.
The Tenth Plan (2002 - 2007) has specifically identified targets in renewable energy
technology, such as installation of additional 200,000 biogas plants, 10 MW of electricity
through small hydropower etc. Energy efficiency has not been mentioned in the Tenth Plan for
Industry, Commerce and Supply. However, the industrial energy management programme,
environment sector support programme, standard enhancement programme, and
monitoring of electricity consumption have been given priority. The 10th Plan under “Labour
and Transport System” has a long ferm commitment to develop a sustainable, reliable, low-
cost, safe, comfortable, pollution free and self-reliant fransport system that contfributes 1o the
overall economic, social, cultural, and fourism development. For the transportation sector,
the @th Plan set a 20-year farget for electric vehicle promotion, particularly trolleys and
electric trains.

The current Tenth Five Year Plan (2002-2007) has set the objective of improving the
supply and distributions of essential commodities. The two strategies are to strengthen the
food supplies in remote areas of the country and the other is 1o promote market based
petroleum prices. For this, the management of the Nepal Oil Corporation (NOC) will be
improved and leakage will be reduced. Private sector involvement in NOC activities has
been initiated since 2004 and also the rationalisation of petroleum product prices from
2003. The plan expects to make the price of petroleum products more competitive and
reduce the loss of NOC.The storage capacity of petroleum products will also be increased
and the prices of petroleum products will become market based.
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The periodic development plans as well as the Perspective Energy Plan (PEP) for
Nepal have mostly addressed renewable energy technologies (RETs) and highlighted the
strategies to be adopted for the development of clean energy resources for the betterment
of the rural mass. However, most of the policies have yet to be redlised as plan documents
need to be fully verified, developed and implemented o achieve the goals of cverall rural
development. As long as the subsidy for fossil fuel (kerosene) and the ignorance of the cost
of environmental impacts persist, there is little hope of renewable energy sources finding a
niche in the market economy or of achieving energy efficiency.The 10" Plan has also clearly
stated the policy options available, such as improving efficiency in energy production and
use, shifting the fuel mix and reducing the rate of deforestation and increasing forestation
to reduce CO, emissions.

In order to develop and explore petroleum products in the country, Nepal has enacted
the Nepal Petroleum Act 1983 which permits the Department of Mines and Geology to enter
into agreements with international oil companies for petroleum exploration and production.
Till now however, there has been little development in the exploration and production of
petroleum products and the country is still complefely dependent on the foreign markets
for oil.
2.1.1Issues of Energy Planning and Policies

The issue involved in energy planning and policies may be seen from the following
characteristics of the Nepalese energy sector:

. Nepal depends on India and other countries for petroleum fuels

. Hydro-power is regarded as Nepal's major potential source of energy with
potential power estimated at above 83290 MW.

° Low level of per capita energy consumption..
. Non-sustainability due to excessive dependence on forest resources.
) inefficient energy resources.
) Access to electricity by the population is below 20%.
. Heavily reliance on external assistance for hydro resources development
. Rapid deforestation as a fuel wood is still @ dominant source of energy.
. No coal deposits has been identified in Nepal.
. Potential of wind energy is yet to be determined.
. Bio-gas has become an important alfernative energy source, with ample
potential to develop a large number of biogas plants.
2.2. Major Sources of Energy

Forest, agriculture residue and hydropower are the major sources of energy in Nepal.
Excessive dependence on the forests is not desirable as it may lead to several environmental
problems and decrease in the output.The present trends and patterns of energy consumption
need to be changed if the national development process is o be made sustainable in the
long run.
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Table 1
Historical Trend of Energy Consumption by Fusl Type (in '000 GJ)

: 1243,634 {267,138 [ 272,893 | 278,748 | 284,735 1 290,859 | 302,085 | 308,606 | 315,269

Fuel wood 230,651 | 235,495 | 237,555 | 242,687 | 247,884 | 253,199 | 258,636 | 269,158 { 274,560 | 280,888 | 286,960
Agricultura _ ' ' :
residue 10.354 | 10,571 |- 11.645| 11,8931 12,1661 12446| 12732} 13.026| 13,327| 13.635] 13.964
Animal dung 17.207 | 17.568] 17.987.] 18,314| 18.698| 19,001] 19,492] 19,901 20310| 20,746] 21,181
| Commercial .. |- 24,784 | 27,7501 29,440 32,741 34,851| 44,956 |- 43,344 | 43,852| 43,271 | ‘44,863| 43,195
EPefroleum i 19,119 17 21,615123,623 126,619 28,180] 30,224 | 31,286 | 32,305 32,116 ] 31,696 |+ 30,063
LPG _ 643} 916] 1.075| 118V 1232] 1.508| 1975{ 24010 2761] 3257] 3,82
Motor Spirt 1.172) 1.380| 1497 1.572{ 1.674| 1862| 1984] 2119| 250 2.276] 2534
ArTurbine Fuel | 1357 | 1,469 17311 1,860 2009 2086 2283| 1,716 1931| 2316] 2417
Kerosene 6550 | 7568 88411 10226 10.696] 12.006] 11.472] 14018] 12.641] 11.271] 8659
Hight Speed Tl '
Diesal 8597 9501 9.783] 11.402| 11.978| 11.780| 12367| 10857 11.378[ 11.369] 11911
Light Diesal O 149 78 38 21 156|134 54 24| 3
Fuel Of 406 3200 54 189 " azg|  s88 578 554 -28
Others 236 ; 299 337 380| 428  am2 522 588 747
‘Coat i v | 2,839]::3085] 2540|2579 .72,893] 10504] 7,448} ‘6481] 5731} 7, 6,459
Electrcity ¢ '} - 2,826 |5 w-3278( 3,542 3,778 a2e7 ) as12) 5066t 5a3al 6,673
Renewable " 319} 436| s&i| i 7061 | sse| 1015 11,2171 1433 1668 1,955
Blogas 298 212)  536| - &78 8261  981| 1379} 1,392] 1620 1,903
Micro Hydro 21 23 25 27 30 34 38 o 44 50
Solar o] © o o o o] " © o] 1 2
Others 0 of 0 0 Q 0 0 0 0 of, 0

“Total . - [283,315291,828 [ 297,139 | 306,339 | 314,455 | 330,706 | 335,420 | 347,369 | 353,542 | 361,911 { 367,255

Source: Water and Energy Commision Secretariat (WECS), Nepal

Table 1 shows historical frend of energy consumption by fuel type for the year 1995 fo
2005. It can be seen that there is a shiff in the energy consumption paftern from traditional
fo the commercial and renewable sources, albeit at a slow pace.The share of commercial
source has increased from about 9% in 1995 fo about 12% in 2005. Similarly there is a growing
trend in the renewable sources. Within the commercial source, electricity is on the higher
side in substituting other fuels. The following graph depicts the trend of fuel consumption,
showing that Nepalese fuel pattern is highly dominated by the traditional fuel.

Chart 1
Trend of Fuel Consumption (000 GJ)
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The overall energy consumption in Nepal is largely dominated by the use of traditional
non-commercial forms of energy, i.e. fuel wood, agricultural residues and animal waste,
However, this share is in a decreasing trend. The share of traditional forms of energy to
energy consumption is about 87% in 2005 as compared to 91%% in 1995.The remaining 12%
of energy is from commercial (petroleum fuels, coal and electricity) and renewable (1%)
SOUICes.

Figure 1
Table 2: Energy ConsumptionTrend (2005) Energy ConsumptionTrend (2005)
1

Fusl type Consumption %age 12% %
Traditional 322108 87

Traditional
Commerciol 43195 12

B Commercial
Renewable 1955 1 O Renewable
Total 367255 100

Source: WECS, Nepdal

Table 3 shows the ten year annual frend of energy consumption within the country.There
is variation in coal consumption and petroleum products while renewable consumption
have a decreasing trend and electricity and fraditional sources show a consistent frend
in consumption. In 2000, coal increased by 263.1% whereas the growth of this commodity
declined by 29.1% in 2001. Petroleum products have decreasing trend, the consumption
of which increased by 13.1% in 1996 and after 10 years in 2005, a negative growth was
registered at 4.9%. Renewable scurces have little share in national consumption, which also -
has a decreasing trend.

Table 3: Yearly Change of Energy Consumption

Figure 2
Consumption Growth of dl Energy Types
N 127 % &1 %7 X
[ 1090 21 . sy 1 w2l o e7 214 26
oo 0 S S 13 263.1 e 184 B2
2001 |22 3.5 29.1 9.3 19.9 1.4
- 2002 39 R -i38 9.8 17,7 3.8
2003 22 04 | 112 7.3 183 18
2004 2.2 <14 275 29 68 24 e . - X
. e CREN N > ~ ar u —e— Troditional ~—& Petroleum — oal 3
05 22 47 A LAl ki i 3~ Elechicity —%— Renswable —e— Total L

Source: WECS, Nepal

2.3.Energy Export / Import Composition

To meet national demand, Nepal imports pefroleum products and coal. Coal is
imported only from India while petroleum products are purchased from the infernationat
market and transported and exchanged with India.
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Table 4: Energy Import/Export Composition
(in '000 GJ)

1995/96 | 25,731 313 291,828

1996/97 | 27,288 361 297,139 Figure 3

1997/98 | 31.335 243 806,339 Energy Import Export Ratio (2005)
1998/99 | 33,179 231 314,455 -

1999/00 | 43,219 342 330,706

2000/01 | 40112 454 335,420 p—
2001/02 | 39,575 a82 347.369 0 Epon
2002/03 | 38124 692 353,542

2003/04 | 39,398 505 361,911

2004/05 | 36,941 399 367,255

2005/06% | 41,795 480 379.518

*: Provisional **: Petroleum Products, Coal & Electricity
***: Electricity
Source: WECS, Nepal

Table 4 shows that there is a huge import-export gap of the energy sector. Basically,
Nepal imports petroleum products and coal from abroad and exports electricity 1o India. In
2005/06, Nepal imported 41795 thousands GJ of energy and exported 480 thousands GJ
electric energy fo India.

Table 5 shows the import pattern of petroleum products in Nepal .The import of petroleum
products increased by 14%, 15%, 9%, 15%, 5% and 9% from 1995 to 2000 respectively. From
2001 to 2005, the import trend of these products registered a declining trend by -1%, 1%, -2%,
-4% and -8%, respectively. In 2006, there was a 2% rise in similar commaodiity imports.

Table 5
Historical Trend of Imports of Petroleum Protducts

) 324 ,
1995 | 35019 | 228,016 176,963 477884 14
1996 | 41736 | 254,323 213,830 550,665 15
1997 | 46,261 250,358 244,546 599,247 9
1998 | 47,507 302.063 287,595 488,865 L
1999 | 51,584 319,158 298,351 725108 5
2000 | 55570 327,427 350,196 792,314 9
2001 | 59,245 | 333,791 325,198 783,854 -1
2002 | 63578 287,657 390,113 788,622 :
2003 | 68482 301,672 351,696 775,396 2
2004 | 67,965 302,644 313,127 748,130 -4
2005 | 76,097 308,076 233,310 685823 8
2006 | 78,463 310,535 233,310 699,195 2

* Except for LPG
Source: WECS, Nepal

187




The Impact of Qil Price Shocks in the Nepalese Economy

The following Figure depicts the commodity share in total petroleum (2006). According
to the Figure, diesel holds the highest (39%) share and petrol and ATF both register the same
low share of 10%.

Figure 4

Commodity Share in Total Petroleum(2006)

BpMS MpDiESEL OKEROSENE Oipc  BATF

2.4, Energy Consumption Pattern

The energy consuming secters has been defined as per the economic sector of the
country.They are the residential, commmercial, tfransport, industrial and agricultural sectors. For
the ease of energy accounting, others have been included as energy consuming entities
which do not fall in the five sectors. This includes street lights, temples, mosques, churches,
etc. The sectoral energy consumption paftern for the year 2004/05 has changed only
marginally as compared to the previous years.Table 6 shows the different percenfage share
of energy consumption by various sectors in 2004/05.The figures show that the residential
sector accounts for the major share of energy consumption (90.28%), followed by transport
(3.78%). industry (3.47%) . commercial (1.45%). agricultural (0.84%) and others(0.18%).

Table 6
Percentage Share of Sectoral Energy Consumption

1995 9211 39 09 277 0.23 0.09 100
1996 9168 403 0.97 299 0.24 0.09 100
1997 92.32 ©26 1.07 402 ] 033 ol 100
1998 91.91 226 0.95 4.42 0.36 0.1 100
1969 91,53 2.39 1.02 472 C 023 01 100
2000 8925 475 112 3.87 09 on 100
2001 80.78 3,88 123 405 094 0.12 100
2002 90.58 3.61 1.42 3.46 " 08 0.13 100
2003 90.59 3.39 1.48 3.59 0.8 014 100
2004 9017 . 379 1.47 3.62 08 .15 100
2005 90.28 3,47 1.45 378 0.84 0.18 100

Source: WECS, Nepal
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Energy use and economic welfare are closely intertwined. Historically, Nepal’s rural
population has been meeting their energy needs from fraditional sources such as fuel wood
and other biomass resources. The use of modern forms of energy such as electricity and
fossil fuels are comparatively new and making them accessible in rural areas is still a great
challenge. Moreover, it is evident that due to environmental concerns and the need to the
improve quality of life, fraditional means of biomass consumption are neither sustainable
nor desirable. There is a strong positive correlation between per capita energy consumption
and o country’s development status.

The following individual graphs depict the trends of usage of petroleum products
in the different sectors. There is the higher growth in the commercial sector folliowed by
agricultural sector. The use of petroleum products in the industrial sector seems slower due
1o the unfavourable insurgency situation in the country at that fime. Similarly, residential and
transportation sectors use of petroleum products show slower trends in the observed years.

AGR =Agriculture, COM=Commercial, IND= Industrial, OTH= Other, RES = Residential,
TRA = Transportation
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Table 7
Sector-wise Petroleurmn Consumption

Residental 12,639 | 11,748 | 10802 | 9.061 9108 | -29.1

industdal | 1945 | 1936 1,812 1,331 1,469 245
Commercigt 2846 1 2970 | 300 2,893 3,205 12.6
Transport | 12004 | 12683 | 13112 | 13873 | 14189 18.2
Agricutture 2671 | 2780 3778 2.905 2,873 7.6

Source: WECS, Nepal

Table 7 indicates that the sectorwise petroleum consumption differs at different time
periods. In FY 2001/02, petroleum products were mainly used for residential and transport
sectors whereas, in FY 2005/06, the trend in the commercial, transport and agriculture
sectors’ energy consumption show a significant rise.

Box 1: World Petroleum Production, Demand & Supply

In 2003, USA, Britain and their allies launched an attack on Iraq. This confiict led to the cut down
of global cil production resulfing in the increase of the gap between production and supply of
petroleum products. Since then, the global oif price fended to increase steadily upward to mark the
unpredicted high USS 75 per barrel in June 2006. However, the prices of oil products declined and it
presently stands around USS 58 per barrel. The volatility of the global oil prices have multiple effect in
the world economy as well as Nepalese economy especially in driving up inflation and inflationary
expectation.

Table 8: World Petroleum Production, Demand & Supply, 1995-2005 (Thousand Barrels per Day)

1995 | 26004 | _¢9._a_4 70,314 - - ' -
1996 26,461 71,539 7R960 | 2 o2 2
1997 27,710 73,293 74,185 | 2. 3
1998 | 28774 73,945 75,679 4 1 2
1999 | 27,579 75,596 74879 | 4 2 -1
2000 | 20267 | 76819 | 7793 | 6 T 4
2001 28,344 77,406 7717 3 1 0
2002 | 26,352 78,082 76957 | -7 1 -l
2003 27,822 79.742 79,565 6 2 3
2004 20924 | 82453 | 83005 .8 3 4
2005 | &LN15 | 83,987 84,441 4 2 2
Source: Energy information Administration, Official energy statistics for the US
gowvernment,

Table 8 shows the aggregate production, demand and supply of the world petroleumn based on
the data from 1995 to 2005. In 1999, the production and supply of oil prices both declined by 7.0%
and 1.0% respectively, whereas in 2001, the production declined by 3.0% and supply stood at par
with the previous year. However, for remaining years, production increased at o higher level and
supply followed at a lower rate. During the period, demand rose marginally in all the years but the
production and supply showed a fluctuating trend. The fluctuation in the production market had
affected the supply side, consequently pushing the market price o change periodically and the
tfrend of fluctustion hit on the oil prices as demand was persistently increased.
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2.5, Petroleum Product Pricing and Supply

The price of petroleum products is fixed by the government of Nepal (GoN). The Nepal
Qil Corporation, a government undertaking, is the sole authority for the import and supply
of oil products and it distributes the products fo private petroleum dealers. The dealers then
detfermine their retail prices for end users.

The major characteristics of the current agreement between NOC and IOC as foliows:

1)
2)
3)
a)
5)

0)
)

8)

9
10)

)
12)

13)
14)

15)

16)

17)
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The present IOC/NOC Agreement was signed on 28 March 2002 and the
agreement is valid till end-March 2007.

The Agreement is for the import of crude oil by NOC and "high seas” sale of
crude oil to 10C.

The previous Agreement was for the import of refined petroleum products
(HSD, SKO) by NOC and handing over of the refined products to IOC.

Operating principles of the Agreement consists the exchange of equivalent
values of crude oil and petroleum products between IOC/NOC.

The basis of pricing of petroleumn products for NOC is the Refinery Transfer Price
(RTP), which is the noficnal import parity landed cost,

Quantity of crude oil imported by NOC will be as per requiremerﬂ..

Customs duty on crude oil and duty draw back cn import of crude oil is
accepted in the Agreement.

Supply of petroleum products from various IOC nominated locations/alternate
supply points are also provisioned.

NOC is fo furnish quarterly preduct /location requirements to IOC.

Quality specifications as per BIS standards and quantity measurements are as
per standard operating procedures.

Supply of Blue Dyed SKO is provisioned.

IOC identifies and nominates the type of crude to be impoerted by NOC and
IOC/NOC jointly prepares tentative pregrammes of crude import by NOC.

NOC to pay directly fo Crude Oil Suppliers for import of crude oil.

Payment of crude oil imported by NOC and sold to IOC is based on 10C’s
Average monthly Cfficial Selling Price (OSP) converted to Indian Rupees.

Modalities of crude oil imported by NOC and handing cver fo IOC are well
defined. Crude import operations like cargo size, crude quality, transportation,
demurrage, ocean loss, ferms and conditions for FOB contracts, bill of lading,
independent inspection/survey at load port(s) and transfer of documents of
title to the goods are well defined.

Pricing of products to be supplied to NOC is based on Haldia port location
and Refinery Transfer Price (RTP) Haldia is based on notfional import parity cost
plus IOC's marketing cost and margins plus railway transportation from Haldia
fc depoft locations.

Normally excise duty/sales tax and other levies are not applicable to NOC
but if central/state government levy any duties/taxes, such charges would be
recoverable by I0C.
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18) 10C's pricing of MS, HSD, SKO, LPG, ATF FO, LDO at depots will be arrived at by
adding marketing costs and margins plus price balancing factors and actual
railway freight to RTP.

19) Pricing of special products like Bitumen, JBO, MTO, PBM, HEXANE will be as per
the prevailing selling price of IOC.

20) 10C extended discount on marketing margin @ 20% of prevailing domestic
margin, which was further extended to 50% on subsequent amendment of the
supply agreement.

21) For payment of product supplies. NOC is to pay on the 15th of every month on
the 10C's actual sale value of various preducts during the month preceding
the previous month.

22) Various modalities/structures for payment by |IOC fo NOC for crude oil imports
are defined.

If NOC had actually imported crude oil, NOC's purchase price may have been higher
than I0C’s purchase price. because of IOC's experience, expertise in the field, volume and
scale of operations. The NOC would not be able to recover from IOC, the price paid to
International suppliers because of OSP pricing clause in the agreement.

TheTenth Plan (2002-2007) has the programme to strengthen the management capacity
of NOC as well as infroduce measures for reducing leakages.The Pian also promotes private
sector participation in the activities of NOC. It is expected that the effective implementation
of these plans and policies would streamline continuous supplies of petroleum products
and enable NOC to become financially viable.

Table ¢
Prices of Petroleum Products in Nepal (in US$)

1986 17.60 0.62 0.43 0.33

1987 21.10 0.55 211,49 0.36 -16.59 027 } 1659

1988 21.80 0.5¢ 7.95 0.34 32 0,26 2391

1989 23.50 0.55 723 0.32 -7.23 0.24 723

1991 27.40 0.69 26.32 0.33 406 0.25 292

1991 29,10 0.67 -3.36 0.3} -5.32 0.25 0.30

1992 4270 0.59 1263 0.23 2582 .19 2582

1993 42,60 0.64 9.59 0.26 642 0.21 12.76

1994 49,00 0.59 27,76 0.24 4,43 019 -9.44

1995 49.11 0.59 0.22 024 | p22 037 - -9.54

1996 50.45 0.64 9.09 027 11.54 0.19 §.80 6,79

1997 56.256 0.69 7.63 0.29 7.63 0.19 1.49 7.78 14.57
1998 56.75 0.69 0.88 0.27 -6.89 0.19 23,19 8.19 5.35
1999 67.60 0.59 13,90 0.24 -13:34 0.16 -15.05 6.88 -16.05
2000 68.15 059 0.81 0.34 a5 | 019 22.81 6.82 -0.81
2001 70.40 0.66 12.94 0.39 14.34 0.31 61.34 7.81 14.50
2002 74.65 0.62 7.04 0.35 801 0.23 -26.01 7.37 -5.69
2003 78.00 0.68 6.85 039 | 108 0.29 2703 8.A& 14.85
2004 7475 0.72 6,72 041 871 0.32 10.81 9.36 10.67
2005 7414 0.80 11.28 051 | 2994 0.42 31.07 10.86 15.95
2006 70.35 0.96 19.80 671 39.40 0.62 47,44 12,79 17.82

Source: Nepal Rastra Bank (Year end basis)
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Table @ presents the annual average retail prices of the different il products in Nepal
in US dollar tferms. The Table further shows that the rate of price changes in petrol, diesel
and kercsene is higher compared 1o that of LP Gas. In FY 2006, prices of petrol, diesel and
kerosene increased by 19.80%, 39.40% and 47.44% respectively. However, the price of LPG
increased only by 17.82% as the government sfill subsidises LPG and kerosene prices.

Box 2: Current Financial Situation of Nepal Oil Corporation

Nepal Oil Corporation, the only state owned importer and distributor of oil products in Nepal is
facing financial crisis. Its monthly operating loss is Rs. 0.53 crores and the cumulative amount to be
paid to I0C amounted to Rs. 1335.46 crores on January 2006.

Table 10: NOC's Monthly Profit/Loss Calculation as at January 2006

Estimated Import/Sales as per FY

063/064 Projection 7,700 6,700 24,000 - 8000 20,000
Depot Landed Cost, N.Rs./KL or Cyid

in case of LPG 54,063.55 4995212 | 43.713.90 924.81.| 4B,184.65
Ex-Depot Seling Price, N,Rs./KL or )

Cyld for LPG 56,592.15 6812597 | 44,667.47 o ey 4551969
Profit/Loss Per Kl (or Per Mt. for LPG) 2.528.60 18,173.86 953.38 20609 266496
Profit/Loss Per Litre (or Per Cyld for LPG) 253 18.17 0.95 -206.09 -2.66
Monthly Profit/Loss, Rs. 19,470,239 121,764,834 | 22,885,801 | -116,100,597 | -53,299,160
Net Estimated Monthly Loss to NOC, Rs. -5,278,792
Total Government Rev. (N.Rs/Lit of Cyld) 24,16 10.80 9.27 191.52 14 1.99
Monthly Govt. Revenue in Cores N.Rs. _ 18.60 |- 2.89 22.24 10.79 398
* Total Menthly Govi. Revenue ; 58,51
Net Estimated Monihly Loss to NOC '

in Cores NRs. -0.53

Source: Nepal Ot Corporation-Exchange rate: 1U55=71.38 Rs. (January 16, 2007)

*: On the basis of November fransaction of NOC.
The table indicates that NOC dostributes LP Gas and Kerosene at a price below the cost whereas there is
profit in petrol (Rs. 2.53), aviation fuel (Rs. 18.17) and dieset (Rs. 0.95) per liter. In aggregrate, there is Rs. 58.51
cores monthly revenues for the government by selfling this products. The monthly loss recorded about 0.53
crores for NOC.

Table 11 and 12 show the cost components and expected retail prices of petrol diesel
and kerosene. The government subsidised 26% of value added tax (VAT) in kerosene. The
main aim of the subsidy is o ensure the welfare of the deprived and low income group.
However, diesel plants were the main users of the subsidised oil and the targeted group did
not derive the full benefits of the subsidies.
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Table 11
Cost Breakdown of Major Petroleurmn Products
{as of 01.01.2007 1OC Price)

b

impert Price (I0C Depoh) as of 16.12./06 - | 33,878.93.| . 56.59 | 37,332.69].  75.65. | 43,472.96 | = 90.22
Govt Duties (Custom, Road Tax, Spl Fee, VAT) | 2415964 |  39.64 | 926805| 1878 | 1.988.87 413
Transportation charge (RXLKTM) ] 1,463.24 240 1,463.24 2.97 | 146324 3.04
NOC's Overhead Expenses o 34715 057 347.151 070 347.15 0.72
surance 0.12%) 80.19 0.13 58.09| 032 56.73 0.12
“Technical Loss/Stock Loss 479.37 079 | 38775 0.79 378.63 0.79
| NOC's Infeest Expenses 535.28 088 490.67 099 477.08 0,99
Totol Landed Cost upto Kathmandy 60,943.80 | 10000 |49,347.641 10000 |[48184.65| 10000
NOC'sTofal Landed Cost (KTM) | 60,943.80 |- 100.00 | 49,347.64 1 100.00 | 4818465 | 100.00

Source.! Nepai Qil Corporation

Table 12
Expected Retail Selling Price Calculation at Kathmandu
(when at par with cost")

1.} ‘NOC EX, DEPOT PRICE (VA " 54,063.55 o1 4371390
2 | VATI3% 7.082.26 568281 |
3 | SHRINKAGE (0.4%, 0.3% & 0.3%) PER KL 216.25 131,14 144.55
4 | SUBTOTALG ' o 54,279.80 43,845.04 48,329.20
5 | TRANSPORTATION LOCAL, PER Kt 139,71 139.71 139.71
6 | SUBTOTALS ' 54,419,51 43,984.74 48,468.91
7 | Insuronce (0.15%) ' 81.63 55,98 72.70
& | DRUM DEPRECIATION, PER KL 0.00 0.00 163,22
9 | SUBTOTALA o ' 54.501.14 44,06072 48,704,83
10 | ‘DEALERS' COMMISION (3%), PER KL 1,635.03 1,321.52 1.451.15
11| SUBTOTALS O} 84,136.17 ' 45,372.24 50,165.98
12 | WORKING LOSS 0.15% ' s | | 6806 75.25
13 | EXPECTED SELLING PRICE.PER KL 56,220.38 | 45,440.30- 50,241.23
14 | VAT 13% _ 7.30866 | 7,308.65 590724 | 5907.24
15 | EXPECTED SELLING PRICE PERKL | easo03 | | 5134754 ' 50,241.23
| 76 | EXPECTED RSP.PERLR. . . - |  s583 | | st3s | | 5024

Source: Nepal Oif Corporation-Exchange rate: 1US§=71.38 Rs. (January 16, 2007)
* On the basis of January fransaction of NOC

2.6. Measuring Oil Dependence in Nepal

The strikes of cil workers in Venezuela, the war with Iraq and the violence in Nigeria
had reduced international oil production and increased oil prices globally. These have
raised concerns of sufficiency of future supplies. Such concerns, accompanied with high
natural gas prices have raised the need for new energy policies in the dependent countries
including Nepatl. The crisis has focused atfention on issues of energy security, petroleum
dependence and petroleum vulnerability, in various consuming coundries, to the extent
that the International Energy Agency (IEA) has made a presentation on issues such as
response to disruption, the effectiveness OPEC production increases, the Saudi’s utilisation
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of their excess capacity, the {EAs commitment fo releasing oil from public oil stocks such as
Strategic Petroleum Reserves (SPR) and the recent co-operation between IEA and OPEC to
avert an energy crisis and lessen the impact of any petroleum shortages. These issues will
be instrumental to any future discussions on energy security and energy policy in the oil
consuming and producing countries.

Many non-OPEC countries view import dependency very differently from the way it
is viewed in Nepal. Since Nepal imports cll its refined oil products and has no exports, it
becomes very vulnerable to rises in prices petroleum imports.

Interms ofthe energy consumption paftern,increasesin consumptioninthe commercial,
transport, agriculture and other sectors show that the consumption tfrend has diversified from
residential uses. However, this latter sector’s fuel consumption is still predominant suggesting
that the consumption of petroleum has been stepped up in the transportation sector while
residential expenditure is leveling up. The national demand for oil products which is fotally
imported from abroad has a negative impact on Nepal's national economy.Table 13 shows
that the share of petroleum products on fofal energy is consistent during the eleven years.

Table 13
Share of Petroleum in Total Energy
(in '000 GJ)
A fotcil figure 5
1995 19,119 283,315 6.7
1006 21.615 291.828 74 Percentage Change of Energy on Petroleum
1997 23,623 297.139 8.0
1998 26,619 306,339 8.7
1999 28,180 314,455 9.0
2000 30,224 330,706 9.1
200 31.286 335,420 9.3
2002 32.365 347,369 2.3
2003 | 32116 i 383542 9.7 # %change |67 [74 | 8 |87 9 o1 |9a]eaf9e1{er |82}
2004 31,596 361,917 87
2005 30,063 367,255 8.2

Source: WECS, Nepal

To reduce its dependency on national consumption, Nepal has implemented various
measures such as developing alternative energy sources such as biogas, micro hydro, solar,
wind, improved cooking stoves, and briquette.

Imported petroleun products can be measured in two ways. Firstly, Nepal can
develcp alternative energy sources as the country is rich in water and forest resources, and
the other measure is by efficient usage and minimising leakages. To implement these
measures, effective energy policies should be formulated. The development of alternative
energy resources such as biogas, hydropower, solar, wind, improved cooking stoves and
briquettes, can play a pivotal role. Forests, agricuitural residence and hydropower are the
major sources of energy. The over dependence on the forest is not desirable as it leads 1o
environmental problems and decrease in the farm output. The present trends and patterns
of energy consumption need to be changed if the national development process is fo be
sustainable in the long run.

There are various measures for oil dependency and some of these include:

. Petroleum imports as a percentage of total petroleum consumption




The Impact of Oif Price Shocks in the Nepalese Economy

. The number of days iotal petroleum stocks cover petroleum products
. The number of days totail petroleum stock cover consumption

° The percentage of petroleum in total energy consumption

The degree of import dependence among non-OECD countries differs from country fo
country. The dependence can be measured by the following method:

Qil Dependence = Net imports of oil products / Net oil products supply * 100

The number represents the net inflow of foreign oil as a percentage of total oil
consumption. By applying this method, Nepalese dependency is negative. Computing
dependence this way implicitly assumes that differences between petroleum products are
not significant in terms of overall dependence. There is a further implicit assumption that in
the event of a disruption in imports, exports would not continue unabated.

The possibility of an energy crisis in the near future is greater than previous years. Data
points to the fact that non- OECD dependency and vulnerability are increasing day by day.
The global nature of financial and spot markets make shortage in one region felt throughout
the world. However, petfroleum prices may increase in some countries more than others for a
short period of time.Theoretically, a country may suffer during the pericd needed fo transfer
oil from other markets to their particular country. Dependency and vulnerability is abated
by energy diversification, and belter co-operation between consuming and producing
countries. Although any shorfages in the world will lead to higher cil prices worldwide,
countries that are more diversified will be less affected by pefroleum shorfages. In addition,
imports diversification will lower the relative impact of supply disruption on most countries.

3. Oil Price Shocks in Nepalese Economy

The rise of world oil prices has worsened the frade balance, leading to a higher current
account deficits, deteriorating the net foreign asset position. At the same time, higher oil
prices tend to decrease private disposable income and corporate profifability, reduce
domestic demand and depreciate the exchange rate. The speed and output costs of
adjustment depends cn factors such as the degree of frade openness, structural fiexibility,
and central bank credibility, as well as the expected persistence of shocks and the speed
with which it is allowed to feed through info domestic fuel prices. These factors determine
the extent to which rising oil prices raise inflationary pressures and conseguent monetary
fightening that could iead fo a more pronounced slowing in growth.
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4. Measuring the Impact

4.1. Methodology

A small underdeveloped economy like Nepal faces various difficulties in the face of
an oil price hike.To reduce the oil dependency, Nepal has been adopting the policy to cut
tax rate on kerosene and LP Gas. However, this policy has not benefited the main targets
which are the poor in rural areas.

Revenue, policy interest rates, inflation, GDP fotal oil supply, fotfal government revenue
from the oil products, exchange rate were initially used for running the Model. On the impact
of oil prices, the results are quite significant for inflation and exchange rate. The Model does
not include GDP due to unaovailability of quarterly series. The Model uses exchange rates
and cil prices (diesel price) as explanatory variables. The attempt o run the vector auto
regressions (VARs) did not yield e significant results. Therefore, the results are not incorporated
in this paper. A simple equation is used to show the relationship with a dependent variable
(inflation) and two independent variables (exchange rate and petrol prices).

The structure of the OLS model is as follows,
Yi = by byXGi FD3Xai ceeeee e (1)

Where, Y;, is the dependent variables, X; and X, are the explanatory variables, i the
ith observations in case where the data are time series. by is the infercept ferm. It gives
the mean or average effect on'Y of all the variables excluded from the Model although its
technical inferpretation is the average value of Y when X, and X, are set equal to zero.

4.2.Data
From the data (Takble 14) generated by using the OLS model, the equations is,
P=b+bye+bydoil.c..cooerniiiiiii 2)
Here,

p = inflation rate,
e = growth rate of exchange rate
doil = growth rate of diesel price

P = 5.50 + 0.76e + 4.63doil
t-statistics; (10.15) (2.1) (035
R2=0.10 Durbin Watson = (.48
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Table 14
Data Series of Nepal

1995 | Q1 75 $0.01 027
Q2 A 50.38 027

Q3 | 8.8 50.94 027

. Q4 92 55.19 027
1996 SR 57.10 029
Q2 99 5574 0.29

3 73 56,71 0.29

Q4 57 57.03 0.29

1997 Q1 67 57.03 0.27
Q2 6.8 57.03 0.27

Q3 8.9 5729 0.27

_ 4 109 59.67 0.27
1998 al 125 63.00 0.24
' Q2 136 6421 0.24
Q3 9.9 68.09 ' 0.24

Q4 9.6 6790 . 0.24

1999 ar 53 6768 0.34
@ 34 67.99 0.34
Q3 38 68.56 R

Q4 1l 6873 034

2000 | @ | 16 68.86 0.39
Q2 29 69.34 0.39

Q3 1.9 71.57 0.39

Q4 34 73.73 T 0a9

2001 Ql 29 7411 0.35
a2 2.7 74.55 0.35

Q3 29 7499 - 035

Q4 3.0 7640 0.35

2002 Qi 35 o 0.39
Q2 2.7 7188 0.39

a3 6.0 7829 039

_ Q4 6.8 78.30 0.39
2003 Ql 54 78.06 0.41
Q2 5.2 7736 0.41

Q3 36 7507 041

Qs | 1.7 74,09 0,41

2004 at | 25 73.77 051
Q2 | 35 72.69 Y

Q3 58 7393 0,51

Q4 64 © 7375 0.51

2005 Ql 78 71.00 0.71
' Q2 8.1 70.76 071
Q3 7.1 70.73 07

@4 | 88 | 7298 0.71

* Annual Data are taken as the represenfative of each quarter
Source. Nepal Rastra Bank
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4.3. Empirical Results

According fo the OLS model, the price level in Nepal is affected by both the changes
in exchange rate and oil prices. The f-statistics shows that the impact of exchange rate is
statistically significant. However, the change in diesel price is not found to be significant.
The impact of oil prices may be explained by the exchange rate itself. Further, there are a
host of factors affecting inflation. The Indian rupee is pegged to Nepalese rupees while the
exchange rates of other currencies are simultaneously determined with Indian currency.
Any appreciation and depreciation of Nepalese rupees with foreign currencies are based
mainly on movement of the Indian exchange rate. Thus, the Indian exchange rate has an
inflationary impact on the Nepalese econcmy. The weight of petroleum products on the
Nepalese CPlis 9.7% (as calculated on the basis of base year 1995/96= 100).This may not
represent the consumption pattern of oil products adequately as the share of petroleum
products may be more than what is computed by the previous household budget survey
(HBS).This is expected to be revised by the ongoing fourth HBS,

5. Conclusion

International oil prices are extremely volatile. Oil companies should be vigilant and
require regular analysis of frends in the market. Due fo inflexibility, inefficiency and poor
managerial capability, the state owned oil corporation (NOC) is facing various obstacles in
the Nepalese market. Privatisation has been suggested to smoothen the supply of petroleum
products. Oil prices should also be adjusted autematically with international price levels.

The imported inflation brought about by increases in oil prices has multiple impacts in
the economy. As inflation increases, the effects will be fransmitted to higher transportation
costs and restaurant meals. The higher oil prices alsc require larger amounts of foreign
currencies to be paid to international markets and weuld result in the depreciation of the
domestic currency. The depreciation of the domestic currency would subsequently lead to
a higher frade deficit. As oil prices affect all segments of the economy, the level of national
income, output and employment would decline as a result,

In Nepal, monetary responses fo these shocks have had no effective reaction. Policy
inferest rates and depreciation of currency rates are indirect 1ools, the effects of which will
have some time lags while the impact of oil shocks require some immediate solution fo lessen
the burden on the economy. In light of this, Nepal should implement policies on budgetary
operations or the fiscal side. Private participation for importing and proper distribution of oil
products would clso be beneficial.

The future of oil prices remains uncertain, Supply as well as demand pressures appear
to be as strong as ever. With the view towards energy security and efficiency. Nepal needs
fo reevaluate conceptions that the oil price hikes are cnly femporary. The financial costs
of oil subsidies have escalated sharply and are now beginning to create fiscal strains. The
belief that subsidies benefit the poor most may not always ring frue and while subsidies may
provide short-term relief from the pain of higher oil prices, they do so af high opportunity
costs and at the risk of upsefting macroeconomic stability.
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Annex 1:

Basic Energy Conversion & Energy Contents of Various Fuel Type

Basic Energy Coversion

Kilo Calori (Keal) 1,0000: | 000041868 00001429 0.0000972
Giga Joule (GJ) 238.845% 1:0000000 0.0341208 0.0234622
Tons of Coal Equivalent (TCE) 7000.00 29,3076000 1.0000000 0.0687622
Tons of Qil Equivatant 10,290.00 426217000 1,4542880 7.0000000

Energy Contents of Various Fuel Type

Coat tonne 6,000 2512 0.86 0.58

LPG Ki 30.08 0.611
tonne 11,760 49.24 1.68 1.14 1.637

MS K 8,000 33.49 1,014 0.78 0.7
tonne 1,200 F 4727 1.61 1] 1.4

ATF K 8,640 36.17 123 0.84 0.78
tonne 11,130 46,60 1.59 1.08 1.29

. KRS Ki 8,660 36.26 1.24 0.84 0.78

tonne 11,130 4606 1.59 1.08 1.29

HSD Kl 9,060 37.93 1.29 0.88 0.83
tonne 10,960 45,89 1.57 1.07 1.21

Do Kl 9,350 39,15 1.34 0.91 0.85
torne 10,960 45,89 1.57 107 1.17

FO K 9,860 41.28 141 09 | 093
tonne 10560 | 4421 1.51 1.03 107

Eteciricity MWh 860 36 812 008 578

Source: WECS, Nepal
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Annex 2
Sectorat Petroleum Consumption

() Residential Sector Petroleurmn Consumption

- Total T s | 118 10892 | 9.06 9,108
LPG 1,301 1,451 1,711 2,008 2,217
Motor Spirif 0 0 0 o 0
Alr Turbine Fuel 0 0 0 0 0
Kejosene 11.537 10,297 9,181 7.063 6,891
High Speed Diesel 0] ¢] 0 0 0
Light Dieset Off 0 0 0 _ ! 0
Fuel Ol D 0 T ! 0
Others 0 0 o | o 0

Source: WECS, Nepol

(i) Industrial Sector Pefroleum Consumption

_Motor Spint 0 0 0 0 a
Al Turbine Fuel 0 0 0 0 0
Keroséne 662 603 538 M3 404
High Speed Diesel 182 ' T 90 190 199 T
Light Dieset Ot ] 0 0 0 0
Fuet Ol 578 554 421 28 27
Others 522 588 463 747 841

Source: WECS, Nepal

(iiy Commercial Sector Petroleum Consumption

Total _ " 2,846 2071 3,001 2,893 3,205
LPG T o8 1,229 1449 1700 2,040
| Motor Spirit N 0 0 0
Alr Turbine Fuel ' 0 ' B o o] Q Q
. Kerosene 1818 EZ 1,552 7192 1.165
| High Speed Diésel 0 ’ 0 0 0 o
Light Diesel QI ~ | 0 Q g 0 0
Fuel Ot~ _ 0 0 a Q 0
Others. I 0 ] 0 Q o

Source: WECS, Nepal
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(iv) Transport Sector Petroleum Consumption

ik . 12,004 12,83 13,112 13673 14,189
LPG s 72 81 96 .13 128
Motor Spirit 2119 2,259 2216 2534 2.628
ArTubineFuel | L7168 1,911 2316 2417 2721
Kerosene 0 _ 0 0 0 0
High Speed Diesel 8,028 8.414 8,407 8,807 8710
Light Diesel Ol 9 18 17 3 73
FuelOll 0 0 0 0 0
Others ' o 0 0 0 ' 0

Source: WECS, Nepal

(v) Agriculture Sector Petroleum Consumption

| total
LPG _ 0 0 8 "]
Motor Spirt 0 0 0 0
Alr Turbine Fusl 0 0 0 0
Kerosene _ 0 0 o _ 0
High Speed Digsel . 2,774 2,772 2.904 _ 2,872
Light Diesel Ol * 6 6 1 T
Fuel Oif 0 o 0 _ 0 0

| Others ' 0 0 0 a 0

Source: WECS, Nepal




Chapter 9

OIL DEPENDENCE, IMPACT OF OIL PRICE

VOLATILITY AND POLICY RESPONSE IN by Dr. Gae Kauz!

PAPUA NEW GUINEA Bank of Papua New Guinea

1. Introduction

Energy consumption is an input to the development process (e.g., various forms of fuel
used in industries) as well as an output/benefit (a family driving a car or having electricity
connected to their house in a vilage) of economic development,

Papua New Guinea has vast energy resources including oil, gas, hydroelectricity and
renewable energy. As much as 30 per cent of PNG's export revenue came from the oil
(petroleum) and gas sub-sector between 1993 and 2001, The country’s current known ol
reserves stand at nearly 500 million barrels and about 40 tiillion cubic feet of gas. But the
country has always been a producer of crude oil and gas solely for export until 2004, All
refined petroleum products for use in industries and daily conveniences in the economy have
always been imported until then. A new era dawned on PNG when the new Napa Napa oil
refinery was completed and in June 2004 the first shipment of crude ol from Kutubu to be
refined at the refinery was made. The first sale of domestically refined product occurred in
August 2004, The first export of refined petroleum products also occurred in the same quarter.
The refinery is producing marine diesel, diesel, gas oil. naptha and jet Al fuel from the primary
distillation unit and gasoline from the reformer unit (for conversion of naptha to gasoline).

2. Development of National Energy Policy

The National Energy Policy in Papua New Guinea has generally been fragmented and
remained so since independence. Perhaps this reflected the fact that there have been
more than one agency involved in different aspects of energy provision in PNG and the
country had always imported petroleum products for its energy consumption needs. Each
agent had a different perspective to the provision of energy. For instance, the then state-
owned Electricity Commission (now corporatised 1o PNG Power) is responsible for supplying
fuel-powered electricity, mainly in urban centres, the Consumer Affairs Council (now the
Independent Consumer and Competition Commission) is responsible for pricing regulation,
the relatively new Petroleum and Energy Department is responsible for the Government’s
interest in the development of projects in the energy area and so on and so forth. These
various responsibilities are governed by various respective legisiations. There was perhaps
complacency on the part of authorities fo pay attention to policies relating to alternate
energy sources and import replacement,

First, the exploration, discovery and exploitation of energy sources such as crude oil,
gas and hydropower in addition to the traditional electricity from transformation fuel and
second, the fast pace of market based development, the need to develop a more coherent
national energy policy has become apparent. As the then Deputy Prime Minister and the
current Minister for Petroleum and Energy, Sir Moi Avei said in his foreword to the Draft National
Energy Policy:

"The way in which we produce. supply and consume energy is of vital importance
fo sustainable development in all facets, as energy has deep relationships with each of ifs
three dimensions - the economy, the social welfare and the environment,

1 Dr. Gae Kauzl Is Research Project Coordinatar of the Research and Anatysis Unit of the Bank of Papua New Guinea.
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These relationships are developing in a rather fast and complex manner due fo
increase globalisation, growing market liberaiisafion and new fechnologies, as well as by
growing concerns about the climate which we live in and about energy supply security
which is vital for vibrant economy and depends on adequate and reliable energy supply
due to our demand situation. The diversification of supply sources from the fraditional sources
of high priced imported oil products (even with our own petroleumn products development
and yet to be fully developed natural gas resources, } is a positive sign of dependence on the
country’s own hatural resources.

In order for energy to be an integral part of sustainable development, new policies
are needed to be developed and such policies must be cohesively balanced among the
three dimensions of sustainable development. Energy should be seen as the engine room of
any nation and must be placed high in the echelons of government priority. " (Draft National
Energy Policy, 2005, p4)

fn 2005, a project team was fasked to examine the different past polices and come
up with a National Energy Policy that will bring every aspect of energy planning and
delivery for the nation in a coordinated manner and help the government to deliver on its
gims and objectives on national development. Under the auspices of the Department of
Petroleum and Energy, particularly the Division of Energy. the feam was tasked to produce
two policy documents - the Rural Electrification Policy and the National Energy Policy and
their accompanying plans; the Rural Electrification Plan and the PNG Energy Plan based on
which projects can be initiated and implemented.

The National Energy Policy gives authority for the right of Rural Eiectrification Policy to
be considered for further development of rural area for power development.  The National
Energy Policy addresses the macro energy issues of the energy sector of the PNG economy
whilst the Rural Electrification Policy addresses a specific or micro area of energy. and that
is, the provision of electricity in the rural areas. The latter is a subset of the former. One of
the objectives of the National Energy Policy is “to contribute to the economic and social
development of rural PNG through the provision of cost effective and reliable electricity
supplies.” Rurat electrification projects both here and in other developing economies have
shown that with the delivery of electricity to rural communities, there have been some
remarkable improvements in the social and economic indicators in these communities.
(Rural Electrification Policy, 2005, p18).

The goal for policy and planning in energy development is:

"Open and consultative cross-sectoral policy development and integrated planning to
achieve sustainable supply and use of energy”.

The policies, as sourced from the PNG Draft National Energy Policy 2005, to work fowards
this goal are:

1.  Ensure energy sector policy and planning addresses the availability and efficient use
of affordable, and appropriate sources of energy, taking into account a balance of
social, cultural, technelogical, institutional, environmental, economic, and global market
issues.

2. Promote sustainable energy options for electricity generation, transportation, water
supply. health care, education, telecommunication, tourism, food supply, and income
generation particularly to the rural population that is without access to electricity.

3. Promote the development of appropriate regulatory guidelines o meet the needs of
suppliers and consumers.
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4, Assess and promote indigenous resource potential and technical capacity for all
aspects of energy sector planning and development.

Promote efficient use of energy in all sectors of the economy.

Promote the involvement of all stakeholders, including non-government ocrganisations,
local communities especiailly youth and women in policy development and integrated
planning.

7. All energy senvice companies and large mining, agricultural and retail companies
are mandcated to provide energy data in terms of fuel used, energy generated to the
National Energy Office or National Statistical Office for the sector to plan efficiently for
the country.

8. Promote the development of national energy policy and related policies and PNG
Energy Plans and Electricity Plans that address the reduction of fossil fuel imports and
greenhouse gas emissions and strive to meet national renewable energy targets.

9. To convene, as required, an inter Departmental consultative committee (the National
Energy Advisory Committee) to discuss and provide advice and recommendations to
the Energy Division of DPE on major energy sector issues and initiatives, and to ensure
effective co ordination of the PNG Energy Plan is approved across departments and
ministries.

The goal of rural electrification is:

Increase the provision and accessibility of electricity by 15% of the rural population by
the year 2025 through aon infegrated planning approach.

The policies, as stated in the Draft PNG Rural Electrification Policy 2005, to work towards
this goal are:

1.  Promoteincreased use of cost-effective and environmentally friendly reliable electricity
supplies to rural areas through both grid-connected electrification programs and stand-
alone renewable-based power systems.

2. Promote alevel playing field approach for the application of renewable technologies
and conventional energy sources where feasible in rural areas.

3. Promofe a joint approach by dll stakeholders for the development and supply of

electricity,

4.  Mobilise external financing and other resources to develop renewable rural electricity
initiatives.

5. Maximise net benefit to meet existing economic and social development needs.

6. Ensure that CODM renewable energy projects approved by NCDMA be collaboratively

developed and administered for the recipient community,

~.»3...The Energy Sector :

The energy sector in PNG comprises all activities revolving around the exploration and
development of energy resources and their tfransportation and retail, to the generation,
fransmission and distribution of electricity (electrical energy), including the production of
energy products. Thus, the sectorincludes sub-sectors such aspeatroleum, gas, hydroelectricity,
mini-hydroelectricity, thermal electricity (from diesel, gas and biomass generation), wind and
solar power generation, as well as mineral extraction. (Draft National Energy Policy, 2005,
p18.)
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3.1. Supply/Production of Energy in PNG

Papua New Guinea has enormous alternative energy resources, which are grossly
under-developed. For example, of hydroelectricity potential of some 15,000 megawatts, only
one per cent (1%) has been developed?. PNG has abundant potential of biomass.

Of the total domestically produced primary energy supply in 2002, crude oil and
petroleum products accounted for 84 percent, natural gas 10 percent, the balance consisted
of 6 percentincluding hydro and other fuels. Around 85 percent of the fotal domestic energy
production is exported. Most of gas produced was used for electricity generation for the
Porgera Gold Mine while all of the hydro and cther fuels were for the generation of domestic
electricity.

Figure 1
PNG Primary Energy Supply by Fuels (2002)

PNG Primary Energy Supply by Fuels (2002)

(Taken from the Draft National Energy Policy Document, Original Source:
EDMC, IEEJ. Japan)

2 Source: Final Concept Nate for Non-Lending Technlcal Assistance: PNG Rural Electification Policy and Strategy Development, March 2003.
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Figure 2
PNG Primary Energy Supply Trend (1980 to 2025)
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Figure 3
Petroleum Products Supply Trend (1980 ~ 2025)

Petroleum Products Supply

2,500

2,000

1,500

1.000
500 M‘/

L L e S e e e B e e R e R e e e B e e e B e B B e s e

equivalent)

Ktoe (Thousand tonnes of oil

Q & =7 O o [= ] St 0 » O o SOCOON <t o o o o
D © © ©® @D 8:0- > o o O Q Q0 Q o - —Z— — ~— o o N
o & o T o & & &6 & 0 @ v O O o O o o 9o o o o
- - = = = =~ = ~ -~ ~ &8 §&§ &8 8 & & § &8 §& 8 &8 & «§

Years

208




Qi Dependence. impact of Oil Price Volatility and Policy Response in Papua New Guineg

Figure 4
Indigenous Oil Production Trend in PNG: Actual 1992-2000 and
Projection 2002 to 2020
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Taken from the Draft National Energy Policy, Criginal Source: DPE (Petroleum Division) Report 2000

3.2. Demand for Energy in PNG
3.2.1. Electricity/Power Seclor

Figure 5
PNG Electricity Consumption (1970 - 2025)

PNG Electricity Consumption (1970 - 2025)
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Figure 6
PNG Installed Capacities for Electricity Generation

PNG Installed capacities for Electricity Generation
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3.2.2. Indusiry Demand

Figure 7
Industry Energy Consumption
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Table Form

Industry (BAU) 161 214 190 271 404 | 25224 | 314.03 | 390.97 | 48675 606
Industry (3% GDP) 161 214 190 1 271 404 | 24536} 284.44 | 32974 | 382.26 | 44315
Industry (5% GDP) 161 | 214 190 271 404 | 264.98 | 338.19 | 431.63 | 550.88 ‘| 703.07
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3.23. Agriculture Demand for Energy (Agriculture Sector is Treated
Separately from Indusiry)

Figure 8
Agriculture Energy Consumption
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Table Form

Agriciture (BAU) 30 33 81 77 103 | 11073 4 11903 ¢ 127.96 | 137.55 | 147.87

Agrictture (3% GDP) 30 33 81 7 103 | 10609 | 10927 § 11255 | 11893 | 11941
Agriciture (5% GDP) 30 33 81 77 103 | 108356 | 113.56 | 119.24 126.2 | 131.46

3.2.4. Transportation Secfor Demand for Energy

Figure 9 .
Transport Energy Consumption
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4. Oit Dependency

Papua New Guinea is the second-largest country in the Oceania or the South Pacific
region in terms of population and third in terms of land area.? It is endowed with arich natural
resource base that includes major gold and copper deposits, large oil and natural gas
reserves, and extensive forests and maritime fisheries. Despite these abundant resources, the
economy still struggles to achieve sustained economic growth. Real GDP growth has mostly
been low to moderate since independence in 1975, Only in the 1990s, particularly in the first
half of the decade, did the economy experience high growth of real GDP. This was due to the
mineral boom with new mines and the first crude oil production coming info being.

Following the instability of the late 1990s, the PNG economy is now going into its 5t
year of macroeconomic stability and economic recovery, supported by sound economic
policies and high expert commaodity prices. “Continued high export commaodity prices have
significantly strengthened the external position since 2004, which has led to a sharp increase
in net foreign assets, while disciplined macroeconomic policies and low interest rates have
spurred business confidence, which has led to the increase in private sector credits and net
domestic assets since 2005.” (IMF's selected issue paper "Liquidity and Infiation in PNG” for
IMF Article IV Consultation in 2007).

Energy consumption has increased steadily over the years. Demand for petroleum
products increased as total energy demand increased. All the demand for petroleum
products were met through impeorts. it has been the single major form of energy. In 1993,
production and export of crude cil commenced, following the successful exploration and
subsequent negotiations between the foreign investor, the government and the landowners
for the Kutubu oil project in the highlands region to take place. As the output, crude oil,
was all exported, the economy’s dependence on imporfed refined oil product continued.
However, as a share of total energy consumption, demand for petroleum products declined
slowly as the other forms of energy consumption, hydro for electricity and gas increased their
share.

This scenario changed in 2004 when a new era dawned on Papua New Guineq, with
the first oil refinery- the Napa Napa oil refinery- outside of Port Moresby began producing
refined oil products from crude oil. Some of the refined products are exported while some
go towards meeting the demand in the domestic market. Consequently, the overall oil
dependency of the economy declined markedly to around 50 percent.

Table 1
Off Dependency in Papua New Guinea

1980 "as6 ae | 899 & NA | 100 950

1988 562 477 | 650 NA wa o4
1990 547 448 819 455 NA 100 910
1995 724 579 | 800 870 Na im0 0.0
2000 049 745 78.5 780 NA : 100 89.3
2005 1ise 489 781 1350 NA @ S0

Notes
1/ An estimation is assumed for hydro and gas energy. which is added onto the consumption of petfroleum products.
2/ The total consumption of petfroleum products is cbtained by the summation of industries' consurmnption of oil products,

Sources: Department of Petroleum and Energy's Draft National Energy Policy 2005 & PNG Power Data on forms of energy/electricity
generation 2006.

3 The exact scope of Oceaonia is defined variously, with interpretations including Australle, New Zedland, New Guinea, and various islands of the Malay
Archipelago.
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5. Price Determination Mechanism of Fuel Products

The project agreement signed in 1997 by the Government and InterQil Ltd for the latter
to build and operate an oil refinery in PNG has embedded in if, a provision for the pricing
of fuel products from the refinery. The fuel products are to be sold to domestic distributors
at Import Parity Price (IPP). This means that the products would be freated as if they were
imported. The IPP is the cif price (in kina) of importing equivalent products from Singapore. it
is calculated monthly based on the previous month's Singapore prices.

Upon becoming operational in mid 2004, the refinery has since supplied all of PNG's
reguirements for petrol, diesel and kerosene. The Independent Consumer and Competition
Commission (ICCC) regulates and monitors the prices of the fuel products ex-Napa Napa
to ensure they are consistent with the IPP. This comes under the Petroleum Pricing Review
Final Report issued in August 2004. Under the Report, the calculation of the retail prices for
fuel product is based on a framework that is effective until 2009. An indicative retail price
is announced on the 8th of each month and is arrived at by adding freight charges, taxes
and the retailers profit margin ¢ the IPP, Prices may differ across provinces/centres due fo
differences in freight costs.

IPP + Excise Duty + Freight Charge + Retdiler’'s Margin + General Sales Tax (10%)

= Retail Price of Pefrol, Diesel and Kerosene

There is no government subsidy for prices of petroleum products.

6. Impact of and Policy Responses to Volatile Oil Prices

To look at the impact of the recent/current world oil price increases and the response
of macroeconomic policy, in particular monetary policy, it is necessary to look at the key
economic fundamentals at the different time periods.

Historically, the first cil crisis of 1974/75 and the second ol crisis of 1980-82 resutted in a
deteriorated terms of frade for the Papua New Guinea economy and a rise in inflation. The
rise in ol prices caused inflation fo increase in PNG’s maijer frading partner econamies such
as Australia. This in turn led to increased imported inflation given PNG's great dependence
on imports, yielding inflation rates of 14.3 percent in 1973 and 19.7 percent in 1974, Similarly,
in 1980 to 1982, inflation rate averaged 8.1 percent,

On both occasions, the international prices of the major agricultural and mineral
export commodities declined. That led to deteriorated balance of payments positions for
the economy.

By conftrast, the oil price increase of the 2000s is accompanied by high agricultural and
mineral commeodity prices, induced by China and India’s economic growth, Thus, the terms
of frade has not deteriorated. The relatively high export commodity prices led to increased
exports, a healthy balance of payments position for the PNG economy and an increase in
international reserves to a record level of USS699 million in the fourth quarter of 2004 and
by the end of 2006, it was over US$1.0 billion The high international reserves combined with
a relatively weak US doilar and prudent fiscal management led to a relatively stable kina
exchange rate. The kina appreciated against the US dollar from the record low of 25 US cents
in 2002 to 30 US cents in the fourth quarter of 2003 and stabilised between 30 and 32 cents in
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2004 and the end of 2005 and reached 33 US cents by the end of 2006. Against the Australian
dollar, the kina has varied between 40 and 45 cents. Relative to the first nine years of the
floating exchange ratfe regime, this represents a short but significant period of a sustained
stable kinain the 11 years of the regime. Exchange rate movement is a major determinant of
inflation in the PNG economy, as shown by internal Bank of Papua New Guinea research. The
feed through of changes in a trade-weighted exchange rate to infiation is 0.5 percent for
every percent depreciation of the Kina over four quarters (Sampson, Nindim, Maramkbini and
Yabom, 2006). Given this, the relatively stable Kina has helped PNG to achieve low infiation,
as measured by the consumer price index (CPI), of 2to & percent in the 2004 to 2006 period,
the lowest since the floating of the Kina in 1994,

Moreover, despite the worldwide oil price increases, inflation ratesin PNG’s major frading
partners have been low. In particular, Australia’s inflation has been at around 2 percent,
driven by the strong Australion doltar and strong economic growth. This transiated into low
imported inflation for PNG unlike in the first two oil price crises. If there were high inflation
in PNG’s major frading partner economies, there could have been higher inflafion in PNG
under the stable King, given the experience of high inflation in the first two periods of oil crisis
under the fixed exchange rate system when imported inflation increased.

We do not imply by the above that the current international cil price rises does not
impact on PNG. Indeed, the prices of fuel products have risen by some 20 percent or more
between 2003 and 2006. The impact on the overall inflation is, however, to a lesser extent
than during the first two oil crises. One technicat or operational factor for the lesser impact
could be that fuel products account for a very low weight (1.51 percent) in the CPI basket
of goods. However, the influence of increased fuel prices on other goods and services would
be sufficient for the second round effect, as they have high weights in the CPl and fuel is an
input for their supply.

The ultimate impact of increased oil prices on the PNG economy, as in many economies,
is on inflation and production. The formulation of monetary policy does not account directly
for the first round of increased oil prices. It caters for oil price changes indirectly through the
forecasts of inflation which has embedded in it ¢il price changes. It reacts to the second
or subseguent rounds of increased inflation, as measured by the CPl. With low Inflation in
2003 to 2006, the Bank of Papua New Guinea eased its monetary policy in the second
half of 2003 and has maintained that stance through to 2006. During the same period, real
gross domestic product (GDP) grew by around 2 to 4 percent, induced by the high export
commaodity prices, including ofif prices, and the stable macroeconomic conditions, following
the dismal GDP performance in the late 1990s to 2002.

7. Stuctural VAR Model Results

This section presents indicative results of the structural VAR analysis, when the VAR
method is applied on the PNG economy data for the period 1996.1 to 20054,

The Figure 10 below reports the impulse responses of the economy to a shock in
oll prices. In respense to a 2.0 percent increase in oil price, the domestic currency (Kina)
appreciates by around 0.5 percent before stabilising by the 6™ quarter (fop right panel). The
exchange rate appreciates because in the PNSG economy, a rise in oil price means more
foreign exchange earnings from the export of oil, which exerts an upward pressure on the
exchange rafe, Government revenue increases by about 3 percent in the 2" quarter (middle
left panel) and declines by the 4™ quarter. It stabilises by the 12" quarter. The increagse in
Government revenue comes from increased mineral tax that results from increased exports
of oil, itself being the response to the oil price increase. Inflation increases by 0.5 percent by
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the 2™ quarter (middle right panel) and fluctuates between 0.5 and -0.5 percent over 6
quarters before stabilising in the 8™ quarter. Real GDP grows marginally by 0.25 percent then
fades away by the 10™ quarter. The growth in real GDP is consistent with the growth in export
earnings supply response) although the exchange rates appreciated.

Figure 10
Structural (Restricted) VAR Model Resulis
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8. Conclusion

The results of the VAR model together with the qualitative analysis has to be understood
with a caution that not all factors for the performance of the economy with respect to the
oil price increase can be explained in that context only. Qur explanation is only within the
context of the macroeconomics of the economy and what the model can explain.

The structural VAR model results are consistent with the qualitative analysis provided
earlier. The increase in international ol price did not lead to a decline in activity as might be
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expected because the higher price actually induced a growth in export of oil, which together
with increased production and export of other commodities, also because of higher prices,
led to an increase in real GDP. This is contrary to the popular belief that increased oil prices
would induce a decline in demand and therefore a decline in activity. The increase in foreign
exchange inflows, supported by prudent fiscal management, caused the Kina to appreciate
instead of depreciating as one might expect from increased prices of PNG fradable goods.
The relative stability in the exchange rate and low imported inflation helped PNG attain low
inflafion outcomes.

All these are in contrast to the experiences of the first two oil crises, where PNG
experienced a deteriorated terms of trade, low growth in exports, high inflation because of
high imported infiation and subdued economic activity.

The stability In the exchange rate, low inflation and good fiscal management made it
easy for the Central Bank. From the second half of 2003, it eased monetary policy and has
maintcined that stance throughout most of the 2003 to 2006 period. This is in contrast to the
expectation that during the period oil price rise, a central bank would normally adopt a tight
monetary policy stance in feor of inflationary pressures. The factors underlying this stance are
explained above. The stance and conduct of monetary policy has also assisted the macro
environment, The maintenance of an easy (officially called ‘neutral’) stance has led to a low
inferest rate environment, which has encouraged growth in credit. The real GDP growth in
2005 and 2006 especially can partially be attributed to that,
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Chapter 10

POLICY CONSIDERATIONS IN THE LIGHT OF OIL

PRICE VOLATILITY

by Jade Eric T Redoblado !
Bangko. Sentral ng Pilipings

- 1.Introduction ; : : ' :

Prices of Dubai crude oil has almost quadrupled from $18.18 per barrel in January
2002 to $69.17 per barrel by July 2006.The higher oil price has not had the same impact as
in previous oil shocks. In the same period, the average growth of quarterly Gross Domestic
Product {(GDP) has been 5.2 percent. Although infiation has inched up during the same
period, its rise has been tempered over the past few months and it is nowhere near the levels
recched during previous oil shocks. Aifogether, the magnitude and the cause of recent oil
price volatility are different from previcus episodes. In real terms, the rise in crude oil prices
was less than in previous episodes of oil price volatility. Growth in demand from fast-growing
economies has caused the rise in demand unlike previous oil shocks wherein armed conflict
precipitated the skyrocketing of oil prices. Furthermore, the Philippine economy is better
placed to absorb the current oil price shock with its vastly improved economic infrastructure
and better power generation mix. Significantly, inflationary pressures are less this time. Lastly,
the monetary policy framework adopted by the Bangko Sentral ng Pilipinas has allowed the
economy to better handle inflationary pressures.

Figure Ta. Yearon-Year Percentage Growth of Figure 1b. 2000-Based Headline Infiation,
Real Gross Domestic Product, 1970 - 2005 1970 - 2005
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- - 2.8ize and Nature of the Shock :

Based on comparison of real Dubai crude oil prices from previous cil shock episodes,
the current rise in oil prices is much smaller in magnitude. Furthermore, the rise in oil prices
was more gradual compared to the sudden skyrocketing experienced in previous episodes
especially during the 1970s. The reason for this is that growth in demand from fast-growing
economies like India and China have driven the rise in oil prices and not supply shocks
borne out of armed conflicts which are more disruptive of economic activity and which
characterised the oil shocks of the 1970s and early 1990s (Walton, David (2006)).

1 Mr. Jade Eric T. Redoblado is Bank Officer IV ot the Center for Monetary and Financial Policy of Bangko Sentral ng Pilipinas.
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Figure 2. Episodes of Rising OH Prices, 1973-2006
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The impact of an oil price shock depends on the economy’s ability 16 absorb or
mitigate the shock, the monetary policy framework and the monetary policy response.
Walton, David (2006).

3.State of the Economy:

The Philippines is better placed to absorb the impact of oil price volatility compared
to previous episodes. In confrast to the 1973 oil shock, the Philippines have the energy
infrastructure in place to adequately deal with oil shocks. When the first oil shock hit the country
in 1973, the domestic economy was completely dominated by local affliates of multinational
oil companies which in tum were dependent on their mother companies for crude oil supply.
Difficulty in procuring supplies was experienced by these local cffiliates such that the country
resorfed to govemment-fo-government based procurement contracts which were deemed
more reliable vis-&-vis the very luid and volatile commercial oil market. The situation became
the basis for the creation of the Philippine National Qil Company which was tasked with the
provision and maintenance of an adeguate and stable supply of oil and refined petroleum
products for domestic use and to promote and engage in oil exploration activities. The sale
of an equity pesition in its subsidiary Petron o the Saudi Aramco Group in 1994 also helped
to ensure an adeguate supply of crude oil for the local market. The country also was able to
broaden its supply base with the establishment of cooperation agreements with oil producing
neighbours in ASEAN particularly Indonesia and Malaysia.

The role of imported cil in Philippine energy consumption has declined significantly from
the time of the first oil shock in 1973. At that time, imported oil accounted for 92 percent of total
primary energy consumpticn. By 2005, that had been effectively reduced to 37 percent. This is
best seen in how the country has reduced its use of imported oil in power generation and even
for transportation. The Philippines serves as a showcase of how fo successfully wean power
generation from imported crude oil. As late as 1990, oil-based power plants accounted for 47.2
percent of the power generating mix. By 2005, their contribution to power generation had been
reduced to 10.9 percent. Even in fransportation, great strides have been made since the 1970s.
Currently, almost all rail passengers are transported on electric-powered trains which can obtain
power from non-cil sources. The recent rise in gasoline prices has encouraged a shift by foxi
operators to LPG or CNG powered cabs. More are being refocled as part of a programme by
the Department of Energy. Furthermore, legislation on the use of alfermnative fuels is in the works,
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Renewable energy initictives have also been supported by the Department of Energy. With only
20 MW of generating capacity installed, llocos Norte's wind energy potenticl of 2,000 - 3,000 MW
remains largely undeveloped while the rest of the country’s 74,000 MW wind electricity potential
has not even been begun to be tapped. (Elliot D., M. Schwartz et al (2001)).

Figure 3. Indigenous versus imported Fuels in Primary
Energy Consumption, 1973-2005
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Figure 4. Power Generation by Source in Gigawat-hours, 1990-2005
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With respect to monetary management, significant and deep-seated reforms have been
put in place. Among the significant reforms enmeshed in the esfablishment of the Bangke Sentral
ng Pllipinas in 1993 was the prohibition on involvement in quasifiscal functions and development
banking which included extending forward cover 1o oil companies.The losses due fo these activities
of the old Central Bank of the Philippines hobbled its operations and limited ifs flexibility fo conduct
monetary policy. The creation of the Bangko Sentral ng Pilipinas provided a fresh opportunity o
redefine the focus of central banking and reestablish fiexibility in the conduct of monetary policy.
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Despite the reforms undertaken, nagging questions on the vuinerability of the Philippine
economy fo oil shocks remain. How much does oil price voldtility affect output and inflation?
Given recent literature on negative effects of monetary policy intervention, how much impact
does monetary policy have on output and inflation?

4. Econometric Estimation -

To provide some answers to these questions, a set of vector autoregressive models are
estimated over the period 1981-2006. Given the large role of remittances in the Philippine
economy, the log change of real Gross National Product is used fo represent output while the
log change of its implicit price index is used to represent inflation. The rate of unemployment is
also included to account for social welfare, Variakles used fo represent il shocks are the log
change in the Dubai crude price (benchmark price for imported crude) and normalised oil
price changes.Normalised oil price changes are computed as the level of the Dubai crude price
divided by the standard deviation as generated from the time-varying conditional variance of
a generalised autoregressive conditional heteroskedastic model. The use of normalised oil price
changes allows the incorporation of information from the voldtility of crude oil prices. Proxies for
monetary policy include the 91-day Treasury Bil rate, the level of the overnight reverse repurchase
rate, the change in the overnight reverse repurchase rate and standardised change in the level
of the overnight reverse repurchase rate.To derive usable information from asymmetric change
in oil prices, several price change indicators were used. The oil price increase indicafor was
calculated as the leg change in the level of the Dubai crude oil price when the log change
was higher in the current quarter than in the previous quarter and zero, otherwise. An analogous
procedure was used fo calculate for an cil price decrease indicator. Similar procedures were
adopted to compute for normalised oil price increase and normdlised oil price decrease
indicators. Unit root tests were done to ascertain the properties of the variables.

Unrestricted vector autoregressive estimates were generated. Where applicable, vector
error correction models were estimated.To compare the impact of the oil shock and monetary
policy variables, eight-quarter forecast error variance decomposition analyses were also
done with output and inflation as the dependent variables. Since variance decomposition
output is dependent on the ordering of the variables, several combinations were used
and the average percentage contributions of the oil shock and monetary variables are
presented.

In almost all cases, the oil shock variable has greater predictive power on the behaviour
of oufput as compared to the monetary policy variable. As o predictor of output, the log
change in the level of the Dubai crude oil price accounts for a greater proportion of the
behaviour of the output than any of the monetary policy variables. Similar observations
can be made for the normalised cil price changes. Between the two, normalised oil price
changes hoids greater predictive capability than the leg change in the Dubai crude oil
price. This can be noted across the various pairings with monetary policy indicators. The
additional information it derives from oil price volatility makes it a better predictor of changes
in output. For the monetary policy indicators, the results depend on the pairing of oil shock
indicator and monetary policy variables. Using the log change in the level of the Dubai
crude oil price, it appears that the 91-day Treasury Bill rate has better predictive power than
the overnight reverse repurchase rate. However, when oil price valatfility is accounted through
the normalised oil price change variable, the overnight reverse repurchase rate becomes
a betfter predictor of changes in cutput. Notwithstanding these results, it can be observed
that the functional forms of the overnight reverse repurchase rate that account for shifts in
policy preferences (first difference of ovemight reverse repurchase rate and standardised
first difference of overnight reverse repurchase rate) are a better predictor of the behaviour
of output regardless of the il shock indicator used. In summary, the best predictors of the
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behaviour of cutput are the variables that incorporate information on oil price volatility and
the variables that hold greater information on shifts in policy preferences.

Dependent Vc:rlcb!e Log Change iy Real GNP
Ltog Chcnge in Dubai Ol Price 6.16
VAR 1 g g
?1-day Tfreasury Bilt Rate ) 2.69
Log Change in Dubal Ol Frice 572
VAR 2 = :
OJN Reverse Repo Rate 224
' log Change in Dubai Ol Price 8.66
VARS First Difference of O/N Reverse Repo Rate 3.29
N L.og Change in Dubal O Pice ' o o . 8.6
VAR 4 _Standardised Fifst Difference of O/N Reverse Repo Rote o ) ' 329
VARS Normohsed o ‘Price Changes S - _ ' _ ié.'l_s'
91-day Tredsury | Bill Rere ] CfLo28r
VARG Normglised Oil Price Chcmges R ) . ) ez
OfN Reverse Repo Rate B ) y L 2.38
) Normolised Oit Pnce Changes ' ' ' o » ) ' 1. 9.79
VAR7 . Flrsf Difference af O/N Reverse R‘epo Rc:fe . B . ) . 3:38_
Normatised Oif Ptice Changes _ ) o 1 e
VARS Standardised First Difference of OfIN Revérse Repo Rate ) ) 3.38
Oll Price Increases ) ' 461
VAR 9 Off Price Decredses o 469
91-day Treasury Bill Rate ) ) ) o N 2.65
Oll Price Increases i - . 1.79
VAR 10 Ol Price Decregses . . . 4.17
O'/N Reverse Repo Rate N ' 1.92
Oif Price Increases . . . 2.85
VAR 11 Ot Price Decredses . 6,49
First Difference of O/N Reverse Repd Rate ' 2.89
Ot Price Increases 2.85
VAR 12 Cif Price Decreases ) 6.49
Standardised First Difference of O/N Reverse Repo Rate 2.89
Normatised Oil Price Increases £.50
VAR 13 Normalised Oil Price Decreases 12.79
21-day Treasury Bl Rate ) 428
Normatised Dil Price Increases ' ) 3.72
VAR 14 Normatised Oil Price Decreases _' 6.98
O/NReverse Repo Rate _ ) 18
Normatised Oit Price Increases 5.35
VAR 15 Normatised Ol Price Decredases ' ' 6.48
First Difference of O/N Reverss Repo Rate 2.96
Normalised Qil Price Increases . 5.35
VAR 16 Normatised Oit Price Decreases o B 5.48
S’raﬂdordised First Difference of O/N Reverse ﬂepo Rate ' 296
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To derive information on asymmetric effects of oil price shocks on output, the oil shock
variables were segregated info their respective increases and decreases by using a dummy.
The results are in contrast to the literature. Though they may be negligible in magnitude,
they show that the behaviour of output reacts more fo decreases in ¢il prices/oll price
volatility compared to increases in oil prices/oil price volatility. The lessening dependence
on imported crude oil during the study period may have allowed the economy to increase
production by making a greater portion of potential output more usable whenever an
oil price decrease or a decrease in oil price volatility comes along. On the other hand,
after eight quarters, it is also possible that oil price increases may have had their effects
already mitigated by policy response while oil price decreases may continue to benefit the
economy. In summary, oil shock variables that incorperate oil price volatility and monetary
policy indicators that take greater account of changes in policy preferences continue to
have greater predictive power over simple first differences or levels.

Similar variance decomposition tables were generated for predicting inflation. The
output indicates that the predictive power is premised on particular pairings of oil shock
and monetary policy variables. When paired with the ¢1-day Treasury Bill rate, normalised
oil price changes are better predictors of GNP-based inflation whereas when paired with
the levels or changes in the overnight reverse repurchase rate, the log change in the Dubai
crude oil price proves fo be the befter predictor of GNP-based inflation as compared to
normalised oil price changes. Paired with the 91-day Treasury Bill rate, the sum of its predictive
power with the log change in the Dubkai crude oil price (4.97%) is far less than that of
the sum of its predictive power with normalised oil prices changes (25.40%), the highest
for all possible combinations. This can be inferpreted to mean that when there exist some
common shares caused by both oil and monetary shocks, the normalised oil price changes
absorbs more predictive power than the log change in the Dubai crude oil price for GNP-
based inflation. The opposite case holds when the two oil shock indicators are paired with
the overnight reverse repurchase rate. The log change in the Dubai crude oil price and
the overnight reverse repurchase rate account for 10.65% of the forecasted behaviour of
GNP-based inflation as against 8.92% from normalised oil price changes and the overnight
reverse repurchase rate,

With respect to potential asymmetric effects, the result on output is replicated on GNP-
based inflation. Qil price decreases continue to have a greater effect on inflation versus ¢il
price increases. This may simply indicate that policy response may have already wended its
way info the system fo limit the effects of oil price increases. Also, pairings matter. When the
91-day Treasury Bill rate is used as a proxy for monetary policy. its predictive power is higher
when paired with oil price increases and decreases {4.63%) than when it is combined
with normalised oil price increases and decreases (3.84%). On the other hand. when the
overnight reverse repurchase rate is used fo as a monetary policy indicator, its pairing with
oil price increases (2.96%) contributes more fo forecasting the behaviour of GNP-based
inflation than when it is paired with normalised oil price increases and decreases (1.48%).
When normalised monetary policy indicators are used, the percentage accounted by the
combination with oil price increases and decreases (20.62%) are greater than when it is
combined with normalised oil price increases and decreases {18.62%).




Policy Considerations in The Light of Qi Price Vioiatiiity

Dependent Variable = Implicit Price Index of GNP

Log Change In Dubal Ol Price _ _ 1.08

VAR _ 91:day Treasury Bif Rate _ ‘ : 3.89

Log Change In Dubal Ol Price 8.63

. O/N Reverse Repo Ratel 203

tog Change in Dubal Oft Price ) ._ . 10.99

VAR First Difference of O/N Reverse Repe Rate o _' - 4.54
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VAR 13 Norl;ﬁclised Oil Price Decreases 6.18

91-day Trecsury Bifl Rc‘re L 3.84

Normalised Oil Price Increoses . B 2.51

VAR 14 Normalised Ol Price Decreases B 8.34
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. Standardised First Dufference of O/N Reverse Repo Rate o ) ) . 555
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To shed light on the possible negative effects of both monetary policy shocks and ail
shocks, impulse responses were generated from a structural VAR model. The results show
that though much smaller in magnitude, monetary policy shocks have a more persistent
effect on both output and GNP-based infiation.

Figure 5a. Effect on the Log Change in Real GNP
from Oil and Monetary Policy Shocks
Response to Cholesky One S.D. innovations
Response of GNP to OILS Response of GNP to RRPO
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Figure 5b. Effect on GNP-Based Inflation
from Qil and Monetary Policy Shocks
Response to Cholesky One S$.D. Innovations
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Volatility on growth of output induced by an oil shock tends to start dissipating in around
eight quarters while that from a monetary policy shock, though smaller in magnitude, takes
much longer o go away. Also, price voldtility from an oil shock appears to be completely
dissipated in six years while that from a monetary policy shock persists longer.

5. Monetary Framework _ :

With energy policy in place, the role of monetary authorities needs greater definition.
Central banks have had almost universal success in bringing down inflation over the past
two decades (Rogoff, Kenneth (2006)). The neartotal focus on price stability by central
banks has led them fo help mitigate the harmful effects of oil shocks. On average. the lower
inflation was less volatile and unless dislodged by strong exogenous shocks, would have
made costs and prices easier to predict promoting further price stability. The same period
also saw the rise of the infiction fargeting as a serious monetary framework for the conduct
of monetary policy.

Pre-announced inflation fargets have compelled central bankers to fully account for
the inflationary effects of oil price movements in monetary policy (Walton, David (2006)).This
kind of fransparency has limited the persistence of inflation. In this way, greater transparency
in monetary policy would then contribute to greater policy credibility and anchors market
expectations about inflation. With greater policy credibility, inflation expectations remain
anchored even in the event of oil price volatility.

The nature of inflation fargeting as a forward-Hooking monetary framework has
also helped. Being based on inflation forecasts, careful and vigilant monitoring of price
movements became the norm and any potential threat fo price stability is detected early on
and usually dealt with before they become serious. This limifs the ability of exogencus shocks
like oil price volatility from propagating their impact across the economy.

- 6.Scope for Monetary Policy " 1

In an environment of higher oil prices, central bankers try fo maintain a very delicate
balance in their conduct of monetary policy. To combat the inflationary effects of higher ail
prices, monetary policy is set such that it is tight enough to prevent infiationary pressures
from oil price movements from getting entrenched or embedded in the sysiem. At the same
time, it is maintained loose enough lest oufput and demand be choked coff. Given this, it
is with greater policy vigilance and sustained credibility by the central bank that inflation
expectations are prevenied from taking off.
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Chapter 11

THE IMPACT AND POLICY RESPONSE TO OIL
PRICE SHOCKS: by D, M. Rupasinghe
THE CASE OF SRI LANKA Centfral Bank of 5ri Lanka

1. Introduction

Sri Lanka is a small open developing economy. During the five decades since
independence in 1948 from the British, the economy grew by 4.2 annually. However, the
economy recorded a negative growth of 1.4 in 2001 . The per capita nominal income in 1948
was estimated at US$120 or Rs. 397.This reached USS 1,197 (Rs.120, 282) by 2005, an annual
increase of 11 per cent.The year 1977 was ¢ landmark in the economic and social policies
of the post-independence pericd. In 1977, a package of economic reforms was introduced,
making Sri Lanka the first country in the South Asian region to liberalise its economy. These
reforms included relaxation of exchange control regulations, dismantling of import controls,
rationalisation of frade policies, liberalisation of the financial sector, gradual disengagement
of the government from direct investment in commercial activities, encouragement of private
sector investment (both local and foreign) and setting up of free frade zones.

_Figure 1
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Having realised the benefits of liberal economic policies, all successive governments
in the power after 1978, have accepted market oriented policies, thereby reducing the risks
of frequent policy changes with changes in government. The successive governments have
shown a firm commitment o maintain open economic policies since 1977, through structural
reforms, including an extensive privatisation programme and a medium term budget fiscal
consolidating programme to promote non-inflationary growth. While welfare programmes
have been better targeted in recent times, free education and free health services have
continued since independence. Due 1o the new policy implemented by governments
since 1977, the GDP has increased by annual average rate of 5 per cent during 1978-2005
periods.

2 Energy Sector

The major sources of energy in Sri Lanka are the bio-mass (47 per cent), used mostly
by households and on a limited scale in the processing of plantation crops, petroleum (45
per cent) and hydropower (8 per cent). The contribution from alternate energy sources
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such as solar power and wind power is insignificant. However, the most commercially
intensive energy sources are electricity and petroleum. Hydro-electric power generation
expanded under the public sector and became a major indigenous source of energy. Due
to capacity limitations in hydro- power generation and its vulnerability to weather conditions,
the reliance on hydro power is being reduced, with diversification fowards thermal power
based electricity. The demand for energy increased with the rapid expansion in transport
activities, increased industrialisation, growth of the population and per capita incomes and
urbanisation. The demand grew faster affer the economic liberalisation in the late 1970s.
The share of pefroleum in the total energy supply has been rapidly increasing from 32 per
cent in 1996 to around 45 per cent in 2005 as a result of increasing demand. Therefore, Sri
Lanka is heavily and increasingly dependent on petroleurn products as a major source of
energy and hence is highly vulnerable fo oil price shocks.

Figure 2 Figure 3
Total Energy Consumption Petroleum imports
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3.Policy Changes in The Energy Sector

Af the time cf independence in 1948, State involvement in the energy sector was very
minimal and the import and distribution of petroleum was handled entirely by the private
sector of the three major foreign oil companies of Shell. Esso and Caltex. However, after
independence, the importance of state intervention in developing energy activities was
recognised and therefore, the supply, distribution and import of energy were brought under
a government monopoly. Accordingly, the institutional base was created to undertake
electricity generation and distribution, impaorts, refine and distribution of petroleum products
and import and distribution of LP gas.The major institutions responsible for those activities in
the energy sector were the Ceylon Electricity Board (CEB), the Ceylon Petroleumn Corporation
(CPC) and Colombo Gas Company respectively. The Ceylon Electricity Board (CEB) was
established in 1969 with the enactment of the CEB Act No 17 of 1969 with monopoly power
in the electricity secior identifying the need to have a naticnal grid with a centralised
ownership and management of the power supply system by a single utility company. In
the case of petroleum products, imports and distribution were nationalised in 1961 and
the Ceylon Petfroleum Corporation (CPC) was established with monopoly power in the
petroleum industry. Subsequently, CPC has invested in developing storage facilities, blending
and marketing of lubricants, refining of crude oil, Agro Chemicals, Bunkering and Aviation.
The petroleum refinery was established in 1963 with foreign assistance.
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Commencing from 1990, the government has been introducing measures aimed ot
liberalisation and improving the efficiency of energy use. The energy policy was therefore,
characterised by reduction of dependence on hydro power, diversification of energy
sources, adoption of appropriate pricing policy, and private sector participation fo improve
the efficiency of energy supply and distribution. Within this policy framewaork; expansion of
the power generating capacity through private sector participation is being encouraged.
The first such private power generaticn project (51 MW) under this policy frame work was
completed in 1995 on BOG/BOT basis.

The petfroleum sector restructuring process commenced in the early 1990s. In line
with Government’s policy o make each division to be viakle in a competitive environment,
all subsidiary business of CPC was given to private investors excluding Refinery (at
Sapugaskande), Agro business and Aviation. Accordingly, the bunkering and aviation
segment of the CPC was handed over fo the private sector in 1990, Meantime, the Colombo
Gas Company was privatised in 1995. The local retail petroleum market was also opened
for competition in 2003 ending the mongpoly held by CPC since its inception. In 2002, the
Government of India was invited to enter into downstream retail marketing of petioleum of Sri
Lanka by offering the China Bay Tank Farm (in Trincomalee), 100 Filling Stations and one third
of storage facilities, Pipe line network and bowser flieet to their nominee Indian Qil Corporation
(Lanka 1OC). Accordingly, Lanka Indian Oil Corperation (LIOC) entered the local market for
importing and retailing petroleum products in 2003. A storage and distribution company
called Ceylon Petroleum Storage Terminals Ltd. (CPSTL), was incorporated in November 2003
fo manage common user facilities such as oil terminals, storage focilities and pipelines. With
these reforms and improving competition, the petroleum sector was expected to operate
efficiently, based on market principles, for the benefit of consumers.

For the adoption of apprepriate pricing policy, the petroleum pricing formula was
introduced in 2002. Prior to the infroduction of a pricing formula in January 2002, the Minister
in charge of Petroleurn was empowered to decide the domestic prices of petroleum products
in consultation with the Minister of Finance. The main olsjective of the pricing formula was
fo pass any benefit or cost arising from the changes in the cost of petfroleum products to
consumers in a transparent way and to maintain commercial viability of the petroleum
industry. According to the new system, price adjustments were to be implemented monthly,
based on the average internaticnal prices of the previous month. in the case of price
increases, the maximum pass-through permiited per month was Rs. 2.00 per litre and the
minimum was Rs. 0.25 per lifre per month. However, domestic prices have not been adjusted
strictly according fo the formula when the required adjustments were excessive during sharp
rises in infernational prices since February 2004. Therefore, the government had fo pay the
difference between formula prices and retfail prices as subsidy. Total subsidy payments to
oil companies amounted 1o Rs. 17.5 billion in 2004 and Rs 26.0 billion in 2005, As claimed
by oil companies, total subsidy cbligation of the government has been estimated to be Rs.
9.4 biliion for January - June 2006. The government decided in June 2006 to discontinue
subsidy payments and CPC and LOC were permitted to decide their retail prices on
commercial terms from July 2006. To stream-line the energy sector, the National Energy
Policy and Strategies for Sri Lanka was infroduced in 2006. Among the policy areas are
providing basic energy needs, ensuring energy security, promoting energy efficiency and
conservation, promoting indigenous resources and adopting an appropriate pricing policy.
In this regard, it is noted that the government will endeavour fo reach a level of 10 per cent
of grid electricity using Non-conventional Renewable Energy (NCRE) by 2015.
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4. Petroleum Sector s '

Sri Lanka imports around 30 million barrels of petroleum products per annum. Of this,
50 per cent represents crude oil usually imported by the CPC. The balance of 50 per cent are
refined products imported by CPC, LIOC and other private sector institutions, which import
various types of products such as LP Gas, lubricants and furnace oil.  The CPC imports
crude ofl mainly from three countries, namely Iran (70 per cent), Malaysia (20 per cent) and
Saudi Arabia (10 per cent). Since the refinery does not operate on a single variety. it needs
a blend of crude oil imported particularly from these countries. Refined products are usually
imported from Singapore and the Middle East. The value of petroleum imports increased by
44 per cent fo USS 1,210 million in 2004 from US$ 838 million in 2003 reflecting a 28 per cent
increase in prices and a @ per cent increase in volume. Expenditure on petroleum imports
increcsed by 37 per cent fo USS 1,655 million in 2005 driven by an equal increase in prices.
In 2006, the cost of petroleum imports was USS 2,070 million with the average crude oil
import price of US$ 65 per barrel. The average import prices of CPC are usually lower than
Brent prices by USS 1 fo 4 per barrel as CPC imports a mix of crude varieties.

Table 1
International Crude Qil Prices and Crude Qil Import of CPC

(US$ per bbls)

2004 38.29 37.4 0.89

2005 54.48 50.92 3.56
2006 65.18 64.31 0.87
2006

January 63.18 55.91 7.27
February 60.15 62.62 247
March 62.12 62.24 0,12
April 70.08 $5.53 4.55
May. 69.89 70.77 -0.88
June ' 68.56 67.08 1.48
July 73.77 71.74 2.03
August ' 7313 72.03 110
September 61.85. 68:04 -6.18
Octomber 57.59 59.71 «2.12
November 59.42 55.49 3.93
Decemnber 62,46 60.51 1.95

* CPC import price
Source: Energy Information Agency Ceylon Petroleum Corporation
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A summary of the salient features of the petroleum sector in Sri Lanka is given

below.
Salient Features of Petroleum Sector
T.imports of petroleum 30 million barrels per year
2.5hare of Crude Ol 50 per cent
3. Average import price of US $ 29 in 2003,U8 § 37-In 2004, US § 52 In 2005
crude oif and US § 64 in 2006 per barrel.
4.Total import cost -US'§ 838 min in 2003, US § 1,210 min_in 2004, US $ 1.655
i mn in 2005, and US $ 2,070 mn in 2006.
5, Domestic Taxes Excise Duty per Ifr: Rs. 20.00 on petrol and Rs. 2,50 on
| diesel
VAT : 18% on petrol
. Provincial TT: 1% on imports, 1% on sales
6. Subsidy |- Rs:17.86n 10 2004, Rs. 26,0 by In 2006, Rs. 9.4 bn in the
| first hailf of 2006
7.Sectoral Consumption ’ Transport 50%., power 25%, other 25%
8.Thermal power generation 65 per cent of total power generation

5.Petroleum Consumption in Sri Lanka

Sri Lanka is increasingly dependent on petfroleum as a mgjor source of energy. The
largest petroleum user in Sri Lanka at present is the transport secter (50 per cent) followed
by power generation (25 per cent), and the remaining 25 per cent being consumed
by industries and households. As seen further in Table 2, usage of petroleum in power
generation is rapidly increasing due fo serious limitations in hydropower generation. In 2005,
thermal power generation was 60 per cent of fotal power generation. To meet the needs of
increased economic activity, in addition to power generation, the fuel usage may increase
and future imports of petroleum products are expected to be around 32-35 million barrels in
2008-2010. Since petroleum consumption is comparatively less elastic in Sri Lanka, a price
increase may not result in substantial reductions of consumption. The price elasticity of diesel
consumption in Sri Lanka is estimated to be around 0.15 while that of petrol consumption is
0.3. Thus, for example, assuming an average price elasticity of 0.2, a 25 per cent increase in
fuel prices would result in a reduction of about 0,15 million barrels demanded per annum.,
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Table 2
Petroleum Consumption by Sectors

( Mn bbls)
Transport | 74 | 81 86 | 97 | 103 | 111 | 116 | 115 | 108 | 138 | 138
Indlustry 15 18 19 | 23 23 | 21 21 2.1 1.7 1.8 19
Commerclal| 02 0.3 0.3 0.2 0.3 0.3 G4 0.3 0.3 03 | 02
Power 07 | 23 | 33 25 | 31| 63 | 59 71| e8| 83 | 80
Agicdture | 01 | 61 0l 0.1 o1 01 o 0.1 0.1 o1 0.1
Services 00 { 00| ool 00| 60 { 0o | 60| oo | 0o | 00| o0
Household | 1.8 18 1.8 19 1.9 18 18 1.8 16 16 15
Aviction 07} 09 | o8 | 09 1 12 1 0.9 11 14 14
GrandTolal| 124 | 152 | 166 1 176 | 191 | 29 | 220 | 238 | 2190 | 273 | 27

Source: Central Bank of Sri Lankal

Table 3
Petroleum Consumption by Products

(MT '000)

1996 197 B 1,048 26 228 336 110 - 88 | 2033
1997 193 - 1,296 33 225 372 164 - 9% 12321
1998 204 n.a. 1,224 38 236 706 113 ~ N7 12638
1999 213 3 1,377 40 243 676 143 - 140 | 2.835
2000 220 4 1.715 47 229 785 157 - 146 13,303
2001 244 5 1.675 49 228 811 138 14 141 3,308
2002 277 9 1,728 a7 297 758 114 56 157 | 3,376
2003 375 16 1663 | 42 207 715 139 0z | 16l 3,419
2004 417 20 1,890 36 204 748 170 06 o6 | 2,747
2006 443 20 1.674 16 .20 @73 178 125 165 | 3,803

Sources: Ceylon Petroleum Corporation
Shell Gas Lanka Ltd
Laugfs Gas (Pvt) Lid
Lanka 1I0C Ltd

6.Impacts of Oil Price Hike

As mentioned eailier, since the petroleum sector in Sri Lanka entirely depends on imports,
the ail price hike in 2004/05 led to severe external and internal imbalances. It had an adverse
impact on macroeconomic stability especially on inflation, the balance of payments and the
fiscal deficit. Further, the impacts of the oil price hike on an ¢il imperting developing country like
Sri Lanka is largely dependent on the resilience of the economy to external shocks and to the
palicy responses to mitigate the impacts. In the meantime, the magnitude of the impact would
also depend on the energy intensity, efficiency of energy use and the availability of alternative
energy sources. Since Sri Lanka is entirely depending on petrcleum imports, an oil price hike
always leads to severe external and internal imbalances until corrective measures are taken. As
witnessed in recent years, this has led to a widening of the trade deficit, leading to a worsening
of the overall balance of payments and a decrease of the country’s foreign reserves which
lrought more pressure on the exchange rate. The correction of the domestic imbalance would
depend largely on the extent fo which a pass-through of the high oil prices is permitted, but this
on the other hand., is a highly politically sensitive issue.Therefore, the absorption of high oil prices
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by the government through the payment of subsidies led to compounded economic issues
such as a widening of the budget deficit, rising public debt and interest rates and reduction in
public investment creating more pressure for long-term inflation.

Table 4
Petroleum Dependency

1996 13.898 5,439 H 4,095 479 34 8.8 11.7
1967 15.092 5,864 4,639 539 3.6 9.8 11.6
1998 15,761 5,889 4,798 345 22 59 7.2
1999 15.712 5979 4610 500 3.2 8.4 10.8
2000 16,696 7320 5.522 Q01 5.4 12.3 16.3
2001 15,750 5974 4817 731 4.6 12.2 15.2
2002 16,537 6.105 4,699 789 4.8 12,9 16.8
2003 18,247 6672 5,133 838 4.6 j2.6 163
2004 20,055 8,000 5,757 1.210 6.0 15.1 210
2005 23,539 8.863 6,347 1.655 7.0 18.7 261

Source: Central Bank of Sri Lanka

6.1.Impact on Prices

Along with the increases in international oil prices, domestic prices were also expected
o increase according to a pricing formula infroduced in January 2002, The main objective
of the pricing formula was to pass any benefit or cost arising from the changes in the cost of
petroleum products fo consumers in a fransparent way in addition to maintaining commercial
viability of the petroleum industry. According to the formula, price adjustments were fo be
implemented monthly, based on the average intemational prices (basically Singapore prices)
of the previous menth. However, domestic prices have not been adjusted strictly according fo
the formula when the required adjustments were excessive during sharp rises in infernational
prices.Though not increasing in tandem with international prices, domestic prices of pefroleum
products nevertheless increased substantially since 2003, raising the cost of petroleum products
in the domestic market. Prices of petrol, autc-diesel and kerosene at end 2006 were higher by 74
per cent, 88 per cent and 87 per cent, respectively, compared to end 2003 prices.

Figure 4
% Inflation (CCPI annual average)
16 . .
14
12
10
]
4]
29
o+ — — -
2005 2001 2002 2003 2004 2005

234




The Impact and Policy Response to Oil Price Shocks

The sharp rises in energy prices had a significant impact on domestic price levels and
inflation as fransport, power and industrial sectors of the country are heavily dependant on
petroleum products as the major source of energy. Although it was not a full pass through,
the increase in diesel price had a direct impact on the cost of fransportation and thermal
power generation. The indirect impacts were mainly through the increase in fransport cost
of goods and services and increase in electricity tariff. With respect to inflation as measured
by the Colombo Consumers’ Price Index (CCPI), the official cost of living index, the direct
impact of a 10 per cent increase in oil prices results in a 0.173 per cent increase in the CCPI,
while the indirect impact results in a 1.21 per cent increase during the first month. A sharp
increase in domestic petroleum prices was one of the factors that contributed to higher
inflation in 2004, Monetary policy measures have helped to contain further inflationary
pressures and infiation was on a declining frend from early 2005. Point fo point inflation
measured in terms of the CCPI declined to 8 per cent by end 2005 from the peak of 15.9 per
cent at end February 2005, However, this tfrend was reversed by end 2006.

6.2.Impact on the Balance of Payments

The impact of the oil price shock was clearly witnessed in the country’s balance of
payments in 2004 when the BOP recorded a deficit of USS 205 million following the BOP
surpluses in 2001-2003 pericd. The share of expenditure on oil in fotal imports was rising and
was 19 per cent in 2005 compared to 15 per cent in 2004 and 12 per cent in 2003.Total
expenditure on petroleum imports in 2004 amounted to US$ 1,210 million with an average
crude oil import price of USS$ 37 per barrel. The BOP deficit in 2004 was largely the result of
the increase in expenditure on ol imports by USS 373 million. Although expenditure on oil
imports further increased in 2005 and 2006 and estimated as USS 1,655 and 2,070 million
respectively, the adverse impact on the BOP was mitigated through higher financial inflows
by way of external financial arrangements for oil impoerts, higher worker remittances and
higher export earnings. As a result, the BOP recorded a surplus of around US$ 460 and USS$
204 million in 2005 and 2006,

Figure 5
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6.3. Impact on the Fiscal Sector

The sharp increase in infernational oil prices has caused severe implications for the
fiscal sector in Sri Lanka mainly through subsidies and loss of revenue. The non-adjustment
of domestic petroleum prices in line with international oil prices has increased fiscal
expenditure through higher subsidies. Similarly, the government had to reduce or exempt
some taxes (VAT excise duty etc) on pefroleum products, resulting in a loss in revenue.These
measures have largely contributed 1o widening the fiscal deficifs from the original targets in
2004 and 2005.
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Domestic prices of major petrocleum products are supposed to be revised monthly
as per the pricing formula. However, domestic prices have not been adjusted according
fo the pricing formula since February 2004. Since it is dificult o pass sharp increases in
international prices to domestic prices immediately in countries like Sri Lanka, due fo severe
welfare implications especially on the poorer segments of the population, the government
absorbed asignificant part of the higher oil prices by providing subsidies.The non-adjustment
of prices has also caused severe losses to oil companies CPC and LIOC requiring the
government to infervene with heavy subsidies which contributed to the large fiscal deficit
in 2004 and 2005. Total subsidy payments to oil companies amounted to Rs. 17.5 billion in
2004 and Rs 26.0 billion in 2005. As claimed by oil companies, total subsidy obligation of
the government has been estimated fo be Rs.9.4 killion for January - June 2006, The delays
and inadequate adjustments in prices also resulted in the continued increase in domestic
consumption of fuel and further raising the losses incurred by the oil distributors. This led to
both increases in the subsidy payments by the government and detericration in the Balance
of Payments (BOP). In addition, the government had to incur additional expenditures on the
fertiliser subsidy as chemical fertiliser prices increased in international markets in line with
the increases in oil prices. On the revenue side, there was a net loss in revenue due to the
adjustment and removal of certain taxes on petroleum products and sales to some state
owned enterprises, For example, the Ceylon Electricity Board (CEB) has been exempted from
paying the excise duty of Rs 2.50 per litre for diese! used in power generation. Unexpected
higher expenditure and lower revenue from petroleum products was largely responsible
for increasing the budget deficit in 2005, which was 8.7 per cent of GDP compared to the
criginal estimate of 7.5 per cent. Higher oil prices have also increased the borrowings of state
owned enterprises (SOEs) especially CPC and the CEB from the banking sector, particularly
in 2004. The CPC has been able to improve its financial position in 2005 through various
measures but the CEB’s position still remcains a concern. Higher borrowings by SCEs and the
government from the banking sector have contributed to the higher monetary expansion
during 2004 and 2005. However, tighter monetary policy measures introduced since late
2004 have contained inflationary pressures arising from higher monetary aggregates.

Figure 6
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. 7.Policy Issues

The recent oil price shock has given rise to several policy issues as well as short-
term and medium tfo loeng-term energy resource planning in Sri Lanka during the last two
years. The policy issues relate to the domestic pricing, monetary management, reserves
management, development of low cost energy sources and discouraging inefficient use
of energy. while encouraging non-traditional renewable energy sources and promoting
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energy conservation. The Sri Lankan government has faken a series of measures (short-ferm
as well as medium to loeng-term measures) to mitigate the adverse impact of high oil prices
on the economy on a sustainable basis, Domestic prices of petroleum preducts, particularly
petrol and diesel have increased substantially, fo reflect increased international prices fo a
large extent thereby mitigating the fiscal implications arising from subsidy payments, while
minimising the impact on the most vulnerable segments of the economy. The government
successfully negoficted several bilateral agreements with oil exporting countries that permits
the import of oit on an extended supplier’s credit facility or on a credit basis fo reduce the
impact of the oil price increase on the BOP Iran granted six months suppliers’ credit for oil
imports up to the value of USS 150 million during the first half of 2005. India has granted
a concessionary loan of USS 150 million repayable in seven years with a one year grace
period for oil imported from India. The government also raised the import duty and VAT on
luxury and fuel inefficient heavy vehicles as an energy saving measure.

Moreover, the government has encouraged the development of alternative renewable
energy sources, particularly mini hydropower plants and dendrc power plant by the private
sector. There are 48 such power plants with a capacity of 102 MW already in operation and
11 power plants with a capacity of 25.5 MW are under construction. It is encouraging that
some processing industries such as tea facfories have been shifting fo their own sources of
energy like mini hydro power plants or bio-mass {(dendro), thereby reducing the dependence
on petroleum. The government has already taken steps to expedite the construction of
the proposed coal power plant, af Norochchoelai initially with a capacity of 360 MW. The
construction work of the long delayed 150 MW Upper Kotmale hydropower plant has also
commenced in 2005.Two thermal power projects, each with the capacity of 300 MW are also
to be installed at Kerawalapitiya to meet the rising demand during 2008 - 2011. Proposals
to construct two more coal power plants at Trincomalee (500 MW) and Hambantota (600
MW) are at initial stages of negotiations. In the meantime, the government is also examining
possibilities of importing electricity from India to meet the rising demand. Further, the Budget
for 2006 has allocated Rs. 500 million to promote the installation of solar power units in rural
areas for which a project has already been implemented. The government has declared
Gliricedia as the 4th natfional plantation crop (next fo tea, rubber and coconut) considering
its importance as a source of input for dendro power generation. Meantime, the government
is planning to enhance Sri Lanka’s capacity for refining oil with foreign collaboration.

The most noteworthy step taken during this period is expediting the off-shore oil exploration
activities. Sri Lanka has made several attempts at oil exploration since the 1970s. The most
current attempt at oil exploration commenced in 2001 . Several hydro-carbon location surveys
were carried out with donor assistance. These surveys show that the likelihood of finding hydro-
carbon deposits in off-shore areas of the Western and North-Western regions is high. Several
promotional conferences have already been held in the USA, the UK, and India and in China
with ¢ view to persuade private investors to commence oil exploration activities in Sri Lanka.
In view of rising oil prices in the infernational market, the Sri Lankan government has taken
initial steps towards the exploration of cil in the North Western offshore area in 2006. Tenders
will be called from international oil companies in 2007 and awarding of tenders will take place
in 2008 in addition to the preparation and drafting of rules and regulations fo implement a
formal procedure in the commercial operation of oil extraction in Sri Lanka.
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8. Conclusion

Itis clear that the recent oil price shock has had adverse economic impacts, particularly
during 2004/05. The shock contributed broadly to the worsening of the macroeconomic
imbalance through higher inflation, and a widening of the exfernal sector and fiscal deficits.
In response, Sri Lanka infroduced several short and medium-term measures to mitigate
the adverse impact. The economy has responded positively to these measures and as a
resuit, macroeconomic imbalances have improved during 2005/06. As mentioned earlier,
a sharp increase in domestic petroleum prices was one of the factors that contributed
fo higher inflation in 2004. Monetary policy measures have helped to confain further
inflationary pressures and inflation was therefore on a declining trend from early 2005. The
external position remained strong in 2005 and 2006 except 2004, recording BOP surpluses.
Any adverse impact on the BOP was mitigated through higher financial inflows by way of
external financial arrangements for oil imports, higher worker remittances and higher export
earnings. GDP growth in 2004 and 20056 has been remarkable and rising above the average
of 5 per cent during lost two decades. The growth of 5.4 per cent and 6.0 per cent in 2004
and 2005 respectively were largely driven by the service sector in response 1o the conducive
policies. Amidst relatively higher infiation and fiscal deficit, GDP growth for 2007 is projected
to be around 7.0 per cent. The larger subsidy claims during 2004 and 2005 were a major
concermn but the government was able to manage it by discontinuing subsidy for diesel
and petrol in June 2006. Petroleum distributors, CPC and LIOC are now permitted to decide
their own retail prices on commercial ferms from July 2006. The need for the consolidation
of domestic prices was highlighted and the government through CPC initiated hedging of
oil purchases agdainst adverse price movements. Hedging of oil purchases is vital in light of
volatile international oil prices, to ensure stability in prices and other economic variables in
Sri Lanka. In spite of macroeconomic imbalance in light of higher inflation and a widening
of the external sector and fiscal deficits, it is encouraging to note that there are prospects for
finding ail reserves in Sri Lanka.
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Chapter 12

THE IMPACT AND POLICY RESPONSE OF OIL
PRICE SHOCKS IN TAIWAN by Jyh-Min Lu'

The Central Bank of the Repubiic of
China (Taiwan)

}.Introduction

The rising oil prices in the past few years have caused great concern among policy
makers of central banks in the world. Taiwan, which imports almost all of the oil it consumes,
unavoidably has to confront the impact of rising oil prices. Although Taiwan seems to be
quite vulnerable to oil price shocks, statistics have shown the contrary. In the past three
years, Taiwan's economy exhibited steady growth while inflation was quite stable.

Oil price shocks may affect real output through several channels. Leduc and Sill (2001)
summarised these channels from their survey of the literature: (1) Oil enters the production
function of firms, so increases in oil prices lead firms to demand less oil and capital, bringing
about a fall in production. (2) An increase in oil prices transfers income from oil importing
nations to oil exporting ones. And if the oil exporters do not spend all of their oil revenues on
the goods and services from il importers, demand for output will fall in the latter. (3) Oil price
movements will increase the risk that investors face, causing them to delay new investment
projects with a subsequent lowering of future output. 4) As emphasised by Hamilton (2000),
cil price movements may not affect all firms equally, and if it is costly to shift labour and
capital across sectors of the economy, then employment and cutput will fall following a rise
in oil prices.

In addition fo the shocks on output, cil price rises may affect the general prices of a
nation. Qil price increases not only make the prices of oil related products rise but also may
spill over fo the prices of other goods and services, causing general prices fo increase.

As price stability is one of the main tasks of a central bank, it becomes very important
for central banks o implement monetary policy properly, so as o maintain price stability
while keeping the impact of oil prices on oufput fo the minimum.

This Paper will try to find out the extent to which oil price shocks affect the economy
of Taiwan and how the policy maker of Taiwan responds to cil price shocks. Section 2 will
measure the impact of oil price shocks on Taiwan’s economy. Section 3 will discuss the
monetary policy responses to oil price shocks in Taiwan. And Section 4 concludes the
previous discussion,

2.The Impact of Oil Price Shocks on Taiwan’s Economy .

2.1. Methodology

In analysing the impact of oil prices, a lot of literature has been based on empirical
Vector Autoregression (VARs) models. For example, Leduc and Sill (2001) calibrated the
output response to an oil-price shock by using a fourvariable VAR that includes the ordering
oil-price, output, prices, and interest rates. They found that, af its maximum, output falls 4.5
percent in response to a doubling of the price of oil. Mork (1989) argued that the effects of
positive and negative oil price shocks on the economy need not be symmetric. Hamilton

1 The views expressed here are those of the author and do not necessarily reflect those of The Central Bank of the Republic of China (Taiwan)
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(1996) proposed a complicated measure of cil price changes and found that oil prices
have a relatively stable relationship with macroeconomic variables. Jimenez-Rodriguez
and Sanchez (2004) utilised multivariate VAR analysis fo empirically assess the effects of oil
price shocks on the real economic activity of the main industrialised countries, and found
evidence of a non-linear impact of oil prices on real GDP In particular, oil price increases are
found to have greater impact on GDP growth than oil price declines, which have statistically
insignificant impacts in most cases.

In analysing the impact of oil prices on Taiwan’s economy, this Paper will establish a VAR
madel to measure the extent of the impact. The empirical study covers the sample pericd
from 1983Q4 to 2005Q4, excluding the asset price bubble period from 1989Q2 to 1990Q2
when the central bank tightened its monetary policy dramatically, causing money market
interest rates to over shoot. The model is a VAR model with five variables in this order: (1)
international oil prices represented by the log of the price of West Texas intermediate crude,
(2) the log of real GDP (3) the log of the consumer price index. (4) the level of the inter-bank
calHoan rate and (5) the real effective exchange rate. With such ordering, it is assumed that
the error ferms of the medel are identified by Cholesky decomposition. The international oil
price is chosen 1o be the first variable, as it affects other macro-economic variables and
financial variables. The inter-bank call-loan rate is used as an indicator of monetary policy.
As Taiwan is a small open economy, the real effective exchange rate is included to reflect
the influence of the external sector on the eccnomy. The VAR model is estimated based
on quarterly data, and the lag length is determined by final prediction error and is set at
two quarters. Besides the above five variables, ¢ constant term and three centred seasonal
dummy variables are also included. The modet satisfies the stability condition because all of
the inverse roots of the characteristic polynomial lie within the unit circle.

2.2.Data

The data used in this article are shown in Table 1. As almost all of Taiwan's need
for petroleum is imported from foreign countries, this Paper uses the price of West Texas
intermediate crude to represent the international cil price. As can be seen from the following
figures, international oil prices moved along a steep upward trend in the past three years,
while output and consumer prices were very stable. The interbank callHloan rate moved
along a downward trend after the Asian financial crisis until the second quarter of 2004,
and began to rise mildly from then on.The real effective exchange rate in general reflected
a trend of depreciation after the outbreak of the Asian financial crisis in 1997,

Table 1
Data Specifications

Oit WTIC Infernational crude ol price UsS/barral 1983:2

West Texas intermedicte crude 2008:4

RGDP_NT_TW Real Gross Domestic Product at . . Million NTS 1981:1

2001's constant price 20054

CPI_TW Corisumer price index 1981:1
2005:4 2001

P CALLTW Interbank calioan rate Percen?oée 19811

. points 2005:4

REER_TW Rect effective exchange rate. ' 1982:1
2005:4 2000
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The unit roct test for the endogenous variables LOG(OIL_WTIC), LOG(RGDP_NT_TW).
LOG(CPI_TW) and REER_TW shows that these series are I(1). while [_CALL_TW is 1(0).This Paper
further goes on fo fest the co-integration relationship among these variables. However, the
maximum Eigenvalue test indicates no co-integration at the 5% level. This result may be due
to the prolonged swing in the infer-bank callloan rate and the sample size being too small
to lead to meaningful results. As a consequence, the above-mentioned VAR modei will be
used in the later discussion.

2.3. Empirical Results

The empirical results of the above VAR model are reported in appendix A. The following
figure shows the responses of all the endogenous variables to one standard deviation of the
international oil price shock.
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In response to this oil price shock, real GDP will decrease, consumer prices increase
moderately for about two and o half years, the interbank cal-loan rate (the monetary
indicator) increases and reaches ¢ peak at the fifth quarter, then gradually dies out, and
the real effective exchange rate responds with appreciation in the first five quarters.

Response fo Cholesky Cne S.D. Innovations + 2 SE.
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These findings indicate that the output losses are caused not only by oil price hikes, but
also by the appreciation of the exchange rate and the monetary responses of inferest rate
rises. As can be seen from the following figures, output responds with a loss fo the positive
shocks of oil prices, inter-bank call-loan rate and real effective exchange rate.
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Response to Cholesky One $.D. Innovations + 2 SiE.
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The size of the impact of a doubling of oil prices to output is found 1o be 4.7% 10 7.2%
in the first two years which is not too far away from the maximum cutput loss of 4.5% found
by Leduc and Sill (20071).

The above analysis uses the log of the level of infernational oil prices. in addition to
this. this article also tries alternative indicators of the oil market such as those used by Mork
(1989) and Hamilion (1996). However. replacing oil price levels with these indicators do not

lead to any meaningful results, because the oulput increases in response fo positive oil price
innovations.

To find the factors that cause the variation in output and consumer price index, Table

2 and Table 3 list the variance decomposition table of LOG(RGDP_NT_TW) and that of
LOG(CPI_TW), respectively.

Table 2 shows that variations in output are mostly affected by itself, followed by il
prices and real effective exchange rates. Interbank call-loan rates only account for two
percent of total output variations.
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Table 2
Variance Decomposition of LOG (RGDP_NT_TW)

e
1 0.157853 0.268632 99.73137 0.000000 0.000000 0.000000
2 0.200281 1.288210 $3.05291 0.783834 1611936 3.268109
3 0.225978 2.301886 2112169 0.792625 1.130355 4.646443
4 0240625 2963422 89.61671 1.052374 0.934436 5433063
& 0.249911 3.502832 88.57321 1.276333 0.987501 5.660120
[+ 0.257184 3.973743 87.69964 1.479153 . 7.108171 5739290
7 0.264205 4.428653 86.91380 1.619444 1.248447. 5789654
8 0.271853 4875760 86.17476 1708128 © 1373718 5.867637
9 0.279222 5.312675 - 85.47285 1.756822 1.481185 5.976465
10 0.286983 5.731636 8481074 1.779098 1571590 f  6.106933
Bt 0.294588 6.126372 84.19447 1.784612 1.648150 6,246392
12 0.301839 6.493117 83.62843 1.780002 1.713439 6.385015
13 0.308603 6.830634 83,113%6 1.769425 1.769543 6.516438
14 0.314809 7.139450 82.64973 1.755453 1.818017 6.637346
15 0.320427 7.421162 82.23262 1.739640 18460085 6.746493
16 0.325458 7.677884 81.85855 1.722931 1.896738 £.843898
17 0.329925 7.911907 81.52314 1.705900 1928799 6.930253
18 0.333861 8.1254¢91 81.22208 1.688898 1.956964 7.006564
12 0.337306 8.320763 8095134 1.672138 1.981827 | 7.073933
20 0.340306 8.499666 80,70724 1.655749 2.003890 7.133452

As shown inTable 3, the consumer price index is primarily affected by cutput and itself,
followed by real effective exchange rates and inter-bank calHoan rates. International oil
prices have litfle effect on the variation of the consumer price index.

Table 3
Variance Decomposition of LOG (CPI_TW)

1 0.157853 0.187133 3.342150 96.47072 0.000000 0.000000
2 0.200281 0.731946 6.400471 20.81653 0.607144 1.443912
3 0.225978 0.895996 9.696727 86.62879 0.785794 1.992692
4 0.240625 0.854994 13.34742 81.79508 1.524178 2478330
5 0.249911 0.777026 16.70985 76.93665 2746622 2.829850
<] 0.257184 0.697024 19.86940 72,22667 3.942804 3.264099
7 0.264205 0.625555 22.81405 6774117 5.007570 3.811653
8 0.271553 0.562029 2556924 63.51475 : 5.879019 4.474968
9 0.279222 0.505068 28.13299 59.57719 6572299 5.212452
0 0.286983 0.453951 3050794 55.94779 7.112827 5.977485
11 0.294588 0.408937 32.69956 52.63260 7.529860 6.725036
12 0.30183¢9 0.370803 34.71844 49.62396 7.847963 - 7.438838
13 0.308603 0.340414 36.57781 46,90460 8.086943 8.090230
14 0.314809 0.318454 38.29200 44.45191 8.262210 8.675431

15 0.320427 0.305323 39.87504 4224134 8.385829 ?.792468
16 0.325458 0.301131 41.34003 40.24862 8.467344 9.642875
17 0.329925 0.305751 42.69678 38.45092 8.514409 10.03013
18 0.333861 0318872 43,96178 36.82743 8.533240 10,35868
19 0.337306 0.340065 45,43819 35.35044 8.528940 1063337
20 0.340306 0.368783 46.23605 34,03033 8.505728 10,85911
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3. Monetary Policy Responses to:Oit Price Shocks in Taiwan

The above discussion shows that the monetary policy indicator, the interbank call-
loan rate, rises in response fo an cil price hike. However, such o response only generates
a small portion of the fotal output loss due to oil price shocks. This result is in line with the
findings of the literature. For example, Sims and Zha (1998) concluded "that little of observed
postwar cyclical variation is affributable to unpredictable variation in monetary policy in
the context of cur model and that the real effects of monetary policy are probably smalter,
and certainly are much less than is commonly believed.” Bernanke, Gertler, and Watson
(1997) agreed with the common view that erratic and unpredictable fluctuations in Federal
Reserve policies are not a primary cause of the postwar U.S. business cycle. However, they
suggest that systematic and predictable monetary policies could be used to eliminate any
recessionary consequences of an ol price shock. Hamilton and Herrara (2000) challenged
this view, saying that even the aggressive Federal Reserve policies proposed would not have
succeeded in averting the downturn, had a preferred longer lag length been employed.

This paper does not infend to answer the guestion whether systematic monetary policy
can have a significant impact in eliminating recessionary consequences of an oil price
shock. Instead, it will focus on finding out, given the output loss due to an oil price shock,
to what extent this output loss is attributable to endogenous monetary policy changes in a
VAR context?

To answer this question, we follow the approach of Sims and Zha (1998) by shutting
the endogenous monetary response that would otherwise be implied by the VAR estimates.
That is, by setting the interbank call-loan rate ot its baseline level (the value it would have
taken in the absence of an oil price shock), it would be possible to take the difference
between the total effect of an oil price shock on the system variables and the estimated
effect when the policy response is shut down. This difference is considered as a measure of
the contribution made by the endogenous monetary policy response.

Gupul Ioss-engendered by endogenous monelary policy response
. o one did ol price shock

3 T oy -
99T o9 -7 19%8 1oy

The above figure shows the cutput loss engendered by the endogenous monetary
policy response to a one standard deviation oil price shock at 19951, It indicates that at its
maximum monetary policy response, as reflected in changes in the interbank calHoan rate,
accounts for 5.8 percent of the fofal output loss. This result is consistent with the findings of
the previous discussion that inferest rates only play a small role in explaining the output loss
due fo an oll price shock.
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4. Conclusion :

This article implements VAR analysis in measuring the impact of an oil price shock fo
Taiwan's economy. The empirical results indicate that the economy responds to oil price
shocks with losses in output, increases in consumer prices, hikes in interbank calHoan
rates, and appreciation in exchange rates. The output loss is affected fo a larger extent
by increases in oil prices and an appreciation of the exchange rate, and fo a much less
extent by the endogenous monetary policy response as reflected in infer-bank call-loan rafe
rises. The smaller role of the inter-bank call-loan rate in explaining the output loss is further
confirmed by a comparison between the total output loss and the output loss when the
endogenous response of inferest rates is shut down.
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Appendix A
Vector Autoregeession Estimates

Date: 11/26/06 Time: 21:52

Sample (adjusted): 1983:4 2005:4

Included observations: 82

Excluded cbservations: 7 after adjusting endpoints
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IMPACT AND POLICY RESPONSE TOVOLATILE | byYunyong Thoicharoen -
OIL PRICES Watsoya Limthammahisorn and

Jariya Premsin!

THAILAND S RECENT EXPERIENCE -1 Bank of Thailand

~1.Introduction

The rise of crude oil price which has almost quadrupled since the beginning of
2002 and threatened fo soar even higher owing to ongoing conflicts in the Middie East
is a major risk factor fo the stability of the

world econcmy at present. While higher Figure 1

price will certainly bring in additional oil Crude Gif Tt and Dubal Prices

to the market, the development of new § wsmm

supply will face many difficult challenges o = 3
in terms of higher investment, demanding ‘ /\ﬁ
technologies and geopolitical  risk o Ay
especially in those countries that own o
the majority of remaining world's oil »

reserves. Meanwhile, despite higher ~ M cuba
price, the demand for oil is projected 1o m -

grow confinuously, fueled particularly by
strong demand from fast-growing China T U
and India, which account for almost two- g o0 w0z 003 0 08 e
fifths of the world's population. As ¢ resulf, | S ik comey

most market experts agree that there is

little chance for the return of oil price to the low levels observed during 1986-2000 period.
Therefore, every country needs to reevaluate and adjust its own energy strafegy fo prepaore
for changing world energy landscape.

As for Thailand, though the discovery of natural gas in the Gulf of Thailand in 1980s
helped reduce our oil dependency compared to the past oil shocks, significant vuinerability
of the Thai economy to higher oil price remains. Qil contfinues to be our main source of
primary energy, and we need to rely on imports for roughly 90% of our ¢il consumption. In
case of natural gas which has become the energy of choice for electricity generation, it is
expected that both price and import share will also rise in the future, adding to the concern
over energy cost and supply security. In addition, the Thai economy aiso exhibits relatively
low level of energy and oil efficiency by international comparison, reflecting an imbalanced
approach of past development policies which gave priority to economic growth, while
too little attention was paid to energy efficiency improvement. Addressing these structural
problems successfully, thus, will be crucial in guarding economic stability and advancing

. competitiveness in the years ahead.

As a nation, we must turn this energy crisis into the opportunity to strengthen cur long
term energy security. That will call for effective management for both demand and supply
aspects of energy equation. To promaote energy efficiency, the government must accelerate
the upgrading of public fransportation and logistics system, raise efficiency in energy use
in the manufacturing sector, especially in energy infensive sub-sectors, adjust energy pricing
structure to better reflect their actual costs to society as well as utilise a balanced menu

1 Dr.Yunyong Thaicharoen is Senier Economist at the Domestic Econormy Department, Monetary Policy Group. Bank of Thailand. Ms Walsaya Limthammahisorn
and Ms Jeriya Premnsin are Economists of the Domestic Economy Department, Monetary Policy Group, Bank of Thailand. The views expressed in the paper are of
the authors, and do not necessarily represent those of the Bark of Thailand.
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of measures aimed at providing market incentives and enforcing regulations. As for the
supply security, the policy should focus on diversifying main energy sources and promoting
the development of renewable energies by establishing appropriate pricing framework and
supporting researches especially for those energy types that best leverage our comparative
advantage. Lastly, the conduct of national energy policy must place pricrity on achieving
long term objectives of sustainable development, sefting clear operational targets and
building consensus through honest and fransparent communication with the public.

This paper is divided into 4 parts. After a brief intfroduction in Section 1, Section 2
will assess current energy positions of Thailand in various dimensions, highlighting key
developments and important vulnerabilities to volatile oil prices as well as the implications
on economic stability and competitiveness going forward. Section 3 will then examine the
key lessons learned from recent energy policies with particular emphasis on energy pricing
policy. Section 4 will conclude and provide recommended policies to strengthen Thailand’s
resiliency against voldtile oil prices in the future.

2.Thailand’s Fundamentals on Energy Positions

In this section, we will analyse Thailand’s fundamentals with regards to energy positions
in important dimensions to assess the strengths as well as vulnerabilities against volatile
energy prices. We will also examine the implications of these vulnerabilities on economic
stability and competitiveness going forward.

2.1.Dependency on Imported Energy

Thailand has been relying heavily on imported energy, and over the past 20 years, the
dependency on imported sources of energy has been on a rising trend. Indeed, Thailand’s
energy import dependency rafio (Figure 2) whichis calculated as the ratio of net commercial
import energy to fotal consumption of commercial energy rose from 56% in 1985 fo 67.4%
during the first five months of year 2006. Moreover, the trend is likely to continue as Thailand
will need fo import more natural gos in the future. The import dependency ratio for Thailand
is even higher for oil, with imported oil accounting roughly for 85-90% of total domestic oil
consumpticn,

Figure 2
Thailand's Energy Import Dependency Ratios
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Figure 3 compares Thailand's energy import dependency ratio with that of other
countries. It shows that Thailand's dependency ratio is relatively high. This implies that the
Thai economy will be relatively more vulnerable to increased volatility of energy prices.
Should energy prices in the global markets rise substantially, it will impose significant pressure
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on Thailand's trade and current accounts as well as expose the Thai economy more to the
risks of potential supply disruption. It is worth noting that most of the countries in the sample
group with higher ratio of energy import dependency tends to be developed economies
(e.g.. Koreq, Jopan, and Singapore) and thus could rely on higher margin export bases o
provide cushion for risks from volatility of energy prices, compared to Thailand.

Figure 3
Energy Imporf Dep y Index for Selected (2004)
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2.2.Diversification of Energy Types and Sources

The discovery and utilisation of natural gas from the Gulf of Thailand since early 1980s
has helped reduce Thailand’s energy dependence on oil considerably. Figure 4 shows that
the share of oil consumption o total primary energy consumption has declined from 96%
in 1980 tc 45% in 2005. At the same time, the share of natural gas has increased steadily.,
reaching 37% in 2005.

Figure 4 Figure 5
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Due to its relatively lower cost and more environmentalfriendly properties compared
fo other types of primary energy, natural gas has been the energy of choice for electricity
generation, Since 1980s, its share for fotal primary energy for electricity generation has risen
rapidly, accounting for more than 70% at present. (Figure 5) Despite its relative short ferm
affractiveness, too much concentration on natural gas as the energy type for electricity
generation has exposed the Thai economy 1o the risks of pofential supply disruption either
to the gas production sites or pipeline system which could significantly threaten Thailand’s
supply security for electricity. Moreover, as overall use of natural gas continues to grow over
time. there will be need for Thailand fo import higher share of natural gas for domestic
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consumption from abroad, both through pipeline systems from neighbouring countries and
via special fankers in the form of liquidified natural gas (LNG). This will reduce the ability of
the authority to manage domestic prices of natural gas as the prices of imported gas will
fluctuate more with the global prices, compared fo the prices of domestically-produced gas
which have been regulated by the long term contract and currently are much lower than
regional and global prices.

Figure 6 compares the degree of energy diversification in the production of electricity
between Thailand and other selected countries, as measured by energy diversification
index which is calculated as 1/(sum of energy .
share for each main type of energy for electricity Figure 6
generation). The index thus reflects the number Enorgy ndextor Y Generation (2004)
of energy types that currently could serve ds
main alfernatives for electricity generation
in each country. The higher the index is, the |-+
lower the risks of potential supply disruption ,
and greater price volatility to any particular
type of energy will be. Thailand’s index at 1.8, : :
is considered to be low, reflecting relative high {3+ e -
concentration on natural gas as the energy § | f 1l 1
type for electricity generation. Meanwhile, the Wa oW WS WA NG s TN G S G KOM DN AN
indices for most developed economies tend to S resne
be close to or higher than 3, indicating higher
energy diversity, or lower concentration risks. Partly, this is the result of the adoption of
nuclear power in electricity generation in many developed countries including US, Japan
and Germany. Nevertheless, for many countries with no nuclear power, their indices are
also higher than Thailand's, suggesting greater diversification of energy type. Therefore, it
could be said that Thailand's energy policy either has not given priority or has failed to attain
greater energy diversity for electricity generation over the past few decades.

Index = }75um: (Share of Energy Sourcs?2)

Moreover, the Thai economy is also vulnerable in ferms of high concentration of crude
oil sources as 80% of Thailand’s crude oil imports mainly come from three Middle-East
countries (UAE, Saudi Arabia and Oman). Should military conflicts in the Middle-East region
flare up and disrupt crude oil production and transportation route in the Gulf of Persia, the
impacts on Thailand’s energy security will likely be considerable.

2.3. Energy Efficiency

To measure the efficiency of energy usage in any countries, one of the most common
indicators is energy infensity, which is the ratio of total energy consumption to GDP.It measures
how many units of energy are needed to produce one unit of GDP. Therefore, the higher the
figure is, the less efficient the country’s energy usage.

Figure 7 demonstrates the trend of energy intensity in selected countries over 198C-
2003. The emerging pattern is that Thailand's energy intensity is relatively high and has been
on a increasing trend over the past 20 years. Thailand's rising energy intensity is broadly
consistent with the patterns observed in other developing Asia countries, which is in contrast
o the intensity pattern of developed countries which have much lower level and declining
or stabilising trends. For exomple, compared to Japan, Thailand needs o spend up to 4
fimes of energy in producing one US dollar of GDP,
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Figure 7
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The differences in energy intensity frend could be affributable to both overall economic
structure effect and sectoraHevel intensity effect. In most developed economies, especially
those with relatively high energy import dependency, a concerted effort has been directed over
the past 2-3 decades, in response o the energy crisis in 1970s, to restructure the economy by
lowering the GDP share of the manufacturing sector, particularly those of the energy intensive
sub-sectors (e.g., basic metals, cement and food production) while raising the GDP share of the
service sector which tend to be less energy infensive by nature. In terms of energy efficiency af
the sectoral level, developed economies has also been more successful in adopting effective
measures aimed at promoting energy efficiency both by providing incentives and penalties.

The overall level of efficiency in energy usage of the economy could also be measured
by its energy elasticity, which is the calculation of the increase in energy consumption in
percentage terms given a one percenfage increase in GDP During 1995-2001, Thailand’s
energy elasticity averaged at 1.4, implying thal on average Thailand's annual growth of
energy usage is higher than annual growth of economic activities. Even though the energy
elasticity has been lower during the past few years, due mainly to much higher oil prices, it
remains above one, implying that Thailand's energy intensity continues to rise.

Table 1: Thailand's Energy Elasticity over Time

Elasticity -

Source: Ministry of Energy and authors' calculation

Particularly of concern is Thailand’s relative Figors 8
inefficiency in oil usage. Figure 8 shows oil i fntansity for Selactad Countries (2004)
intensity for selected countries in 2004, measurad  § sz s wem oo
as the ratio of the amount of cil consumption
(barrel/day) over GDP (in million US$ in 2000 { .4
price term). For Thailand, the data indicates that | |
to produce 1 million US$ (in 2000 price) in one |
year, the Thai econcmy needs to consume 6.1
barrels/day (or 2,226.5 barrels/year), among
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§

the highest infensity in the world. Thailand's high | - AiEdAdAd iR LI L :
oil infensity could be mainly traced to relatively iﬁ@" . ﬁ,ﬁ‘ @’a"”f o s
inefficient cil usage in the fransportation sector . -

raconomy

which accounts for more than two-thirds of fotal | s ssemitem storamncoas
domestic oil consumption.
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2.4. Implication of Thailand’s Energy Position on Economic Stability and

Competitiveness

Looking at the various indicators on Thailand's energy dimensions, we can conclude
that the Thai economy faces a number of challenges especially in the terms of the high import
dependency, high concentration and low usage efficiency. These structural weaknesses
have left the Thai economy more vulnerable to volatilities in energy prices.

These vulnerabilities, fogether with illconceived oil price subsidy, have clearly

manifested itself over the past few years in
the form of a rapid increase in the ratio of
the value of net oil imports over GDP. As the
upper panel of Figure 9 shows, the value
of net imports of crude oil and petroleum
products as a share of GDP stood at 2.7% of
GDP in 1995. In the face of the recent run
up in oil prices, the ratio has risen sharply,
reaching 9.9% of GDP in 2005, among the
highest level in the regional economies
(the lower panel of Figure 9). This implies
that the Thai economy spend almost 10%
of its income on imported oil, revealing
its structural fragility in terms of external
stability to changes in global oil prices.
The marked jump in net oil import values
in 2005 was the main reason for Thailand's
current account turning infe a deficit of 3.7
billion US$ in 2005, or equivalently to 2.1% of
GDER the first annual deficit since the 1997
financial crisis.

Figure 9
thailand's Ratio of Oil imporis to GOP and to Exports
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To assess the potential impacts of higher oil prices on Thailand's current account
pasition, expected paths of the current account position have been estimated using the

marginal analysis under two scenarios of
Dubai oil prices, the base case averaging at
71 USS per barrel over the next 5 years, while
the worst case averaging at 80 US$ .2 Figure
16 shows the results of the estimation. In
both scenarios, the current account would
continue its deficit trend. In the base case,
the deficit would average at 1.8% of GDP
during 2006-2C11. While in the worse case,
the deficit over the same period would
average 3.0% of GDP which is the level that
could begin to exert destabilising pressure
on Thailand’s external stability. Therefore,
given that the risks of possible further rise in
global oil prices is quite real, it is imperative
that the Thai economy pay priority to policy

Figure 10
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reforms that effectively reduce its energy import dependency as well as promote its energy
efficiency in order to raise the resiliency against energy price voldatilities going forward.

2 These estimates ate meant fo be onily suggestive of possible adverse effects of higher cil prices on Thailand's external position. They were carried ouf under the
assumptions that the current leved of oil intensity is maintained, and reflect all exogenous economic varables as projected in June 2006, Other subsequent
developments such as changes in energy pricing palicies, frend of non-oil imports, could affect the actual outcome of future’s current account position.
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Thailand’s structural vulnerabilities on energy alsc present important challenges on
its future competitiveness. Until now, Thailand’s energy policy has given pricrity to promote
the business sector's competitiveness by producing adequate amount of energy to meet
rising demand at relatively low prices. Such focus on supply security, though important, is
an incomplete solution to aftaining long-term energy security. Whaot is needed is serious
policy aftention on improving Thailand’s energy efficiency. the true measure of a country’s
competitiveness on energy dimension. Unfortunately, for the maost part, the effort on
efficiency improvement has been undermined by lack of policy vision and consistency on
the part of the authority and private sectors alike, caused in ne small part by the fact that
energy prices have been reiatively low after the price hikes during the two ol crisis in 1970s.
Thus, over the past two decades prior to current oil price run up, investment on upgrading
energy efficiency had not been regarded as an urgent issue. In other words, Thailand's
weakness associcated with relative energy inefficiency has been masked by cheap energy
prices. However, as the outlook of global energy markets has changed, such weaknesses
will increasingly affect Thailand's future competitiveness both at the business and overall
economy level. At the business level, Thai firms will be faced with much sharper increase in
energy-related expenditures, compared to those foreign firms with higher energy efficiency.
At the overall economy level, the terms of trade will be worsened, while more income will
be needed for importing energy, which means fewer resources for investment in improving
Thailand's competitiveness in other dimensions.

The Institute of Management and Development (IMD) employs energy intensity
index as one of the indicators in assessing the country’s basic infrastructure which is one
of the four areas in measuring country’s

competitiveness. In 2006, it ranked Thailand Figure 11: Energy Intensity for Chin. ndia and Thailand
at 50th out of 61 countries in terms of energy (fofal Prmazy Energy Comsumption Fer Datiar of GDP*)
efficiency. Also worth noting is the fact that e SRR

both China and India which historically are § ™ 7

disadvantaged in comparison to Thailand | 7% s

in ferms of their use of energy, has reduced | TR

their energy intensity significantly. China. in so0 Bw
particular, has cut down its energy intensity | e Crine

by 70% over the past two decades (Figure e ar o O, S G‘S‘H‘j@
11). Moreover, the Chinese authority has ) M"Hﬂ—ﬁ:ﬁ‘
confinued to embark on an ambitious plan 10600

fo further reduce its energy infensity by i e =
another 20% during the 2006-2010 period. A T
Meanwhile, the current plan of the Thai e b e

authority calis for a reduction of energy

elasticity o one by 2010, implying that even if the plan atffains its goal, Thailand’s energy
intensity will only stabilise, and not decline by the end of the decade. Thus, in addition fo
already lower labour cost advantage, the expected reduction of energy efficiency gap of
China and India represents another major challenge for the Thai economy in terms of its
competitiveness in the coming decade.

In summary, we have highlighted existing structural vulnerabilities of Thailand's energy
positions, namely, in the form of high import dependency, high energy concentration and
low usage efficiency as well as their implications on economic stability and competitiveness.
Compared to regional economies with similarly high energy import dependency, such as
Japan, Singapore and Koreq, Thailand's energy efficiency and energy diversification is
among the lowest. These outcomes reflect high priority that other countries have put on
promoting their energy efficiencies and developing alternative energies in order to minimise
the risks associated with high import dependency. On the other hand, when compared
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fo regional economies with similarly low energy efficiency, such as China, Indonesia or
Vietnam, Thailand is more dependent on imported energy. These leaves the Thai economy
even more vulnerable relative to other regional economies in the event of potential energy
supply disruption or abrupt increase in energy prices. Thus, we can conclude that current
energy position put the Thai economy at a fragile and unsustainable path. In order to
increase Thailand's resiliency against oil market development, a bolder and more effective
energy policy especially on the promotion of energy efficiency and the development of
alternative energy will be needed.

3. Lesson Learned from Thailand’s Energy Pricing Policies -

Establishing appropriate energy policy framework consistent with changing realities is
essential in promoting the country's energy security in the long run. In this section, we will
assess Thailand's experiences with energy policy especially in the area of pricing policy
which have had important implications fo the success or failure of government’s efforts to
promote energy efficiency and develop alfernative energy. Due fo the limited scope of the
study, we will focus only the key policy issues and important lessens which could be drawn
from the conduct of past energy policy in Thailand and should be useful in implementing
more effective policy strategy in the future.

Energy pricing structure is an impecrtant mechanism in determining incentives for
production and consumption of various fypes of energy. To understand the poor record of
energy efficiency for the Thai economy, we need to assess energy pricing policy in Thailand.
As always, energy prices which are conducive to efficient allocation of resources should
reflect the true costs associated with the process of energy production and consumption.
However, in the presence of market failures, market prices of energy tend to reflect only the
cost in the production process (and margins for producers and those in the supply chain),
but fail fo incorpeorate costs in other dimensions, leading to either excessive demand or
supply for each type of energy from the public’s perspectives. Policymakers thus have the
tasks of setting optimal energy pricing structure that reflects the true costs, using appropriate
taxation or subsidy measures. Examples of market failures which could render free market-
based pricing for energy, especially petrol prices, to be suboptimal and thus may call for the
implementation of faxes and subsidies are:

. Costs associated with the construction and maintenance of road, or road
pricing. In most cases, road pricing or collection based on the amount of
road usage may not be feasible due fo fechnological limitation. In such cases,
infroducing taxes info oil price structure may be the best opfion in raising
adequate funds for road construction and maintenance. since the amount of
oil used is highly correlated with the amount of mileage fraveled in the road
system.

) Costs to the environment. Energy consumption imposes some costs to the
society through its cdverse impacts on the environment. However, such costs
are not necessarily included into the production cost of energy. Without
adding taxes fo reflect these costs, consumers will likely end up consuming
too much energy from the environmental perspectives. Example of such tax
measures is the carbon tax.

. Other negative externalities. Transportation and automobile usage usually
increase the costs to others by creating additional fraffic joms and road
accidents

. Added risks from over-concentration of energy type and source: Tax could
be implemented fo reflect added risks from high import dependency or over-
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concentration on certain type of energy. This will help induce greater energy
conservation as well as promote alternative energy, which will sirengthen long-
ferm energy supply security.

. Wealth redistribution through cross subsidies between different energy
products in cases where the share of product usage correlates with consumer's
income level.

In addition, if tax is infroduced to correct the problem of market failures, it should be
applied on the same kbasis for alt types of energy products. For example, if carbon tax is
to be infroduced to reduce the amount of CO2 released, the fax should be applied to all
types of energy products at the same rate and calculated based on the amount of carbon
released into the environment. The equa!l treatment in tax application will help avoid the
distorted decisions by cocnsumers on the choice of energy products.

As for price subsidy measure, there could be situations in which it could be appropriate
and necessary to create positive externdlities or improve public welfare. The example
includes price subsidy for better access of commercial energy in the remote areas which
would help address the deforestation problem, or price subsidy for the low income group.
However, it is important that such programmes be targeted at the right group. Otherwise, the
blanket subsidy shouid be avoided since it will mostly benefit the high income group which
tends to consume more energy.

3.1. Current Pricing and Tax Structure for Petrol Products in Thailand

Table 2 illustrates the current pricing and tax structure for retail petrol products (as of
November 2006). Details on pricing of petrol products can be divided into three main steps,
namely the ex-refinery price, the wholesale price and the retail price. The ex-refinery price
represents the price at which the domestic refinery selis the petrol products to the wholesale
distributors in Thailand. In the current regulation, it is sef to the actual ex-refinery reference
prices reported in Singapore markets on import parity basis. In practice, this means that
ex-refinery price will be equal to the Singapore reference price plus allowances for quality
adjustment and transportation cost minus discounts. Usually, the price will come out higher
than the price cbserved in Singapore markets as the addition terms almost always exceed
the subtraction terms. The rationale for import parity pricing is fo promote efficiency in the
domestic refiners.? The wholesale price adds a number of tax coliections (i.e., excise fax,
municipal tax and VAT) as well as the contributions o the Oil Fund and the Conservation
Fund to the ex-efinery price. Lasily, the retail price reflects additional VAT as well as the
marketing margin which represents the revenue fo be shared between wholesalers and
retailers to cover related expenditures and profits for retail distribution.

Though various forms of taxes are being collected on retail prices of petrol products
in Thailand, it is not obvious that they are being applied in any relation to the true costs 1o
society in various dimensions in order 1o address the market failure problem. One thing we
can say is that the taxes are not being applied on the same basis on all the petrol products,
with faxes and contributions collected from diesel and LPG being much lower than those
from gasoline. Such pricing policy reveals the clear intention of the authority for wealth
redistribution and cross subsidisation among petrol products. Currently, not only do LPG
users benefit from lower tax rate, they are also being subsidised by the users of other type of
petrol products through the operation of the Oil Fund.

3 It is worth considering whether it is appropriate to add the fransportation costs (from Singapore fo Bangkok) to the ex-refinery price, given that almost all petral
products consumed are being preduced by domestic producers. The issue is even more pertinent in the foce of currently high global oil prices. Termporary
reduction or remaval of this supposed transportation costs would be helpful in lowering the retail prices paid by consumers.
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Table 2: Pricing Structure of Retail Petrol Prices in Bangkok Area
(cs of November 2, 2006)

Ex-refinery price “1550° 18430 |
Ekcise tax ' 3.32 2.3 217
Muni tax 033 0.23 022
Contribution to Thé
Oit Fund 3.46 326 1.50 1.50 -1.64
Contribution to the ' '
Conservation Fund 0.04 0.04 0.04 0.036 a
VAT 152 1.47 1.45 1.44 0.87
Wholesaleprice | 2322 | c2as2 | 22130 |0 2198 | 133
“Marketing Margin 231 2.20 192 | 214 326
VAT 0,16 0.15 0.13 0.15 0.23
i Retail price . ' 2569 ' 2489 | 24190 24240 1681

Source: EPPO

Another distinct feature of Thailand’s petrol pricing lies in its relatively cheap prices by
international standard. Figure 12 compares the refail prices of gasoline and diesel inThailand
and other selected countries (as of June 2006). It shows that retail prices in Thaitand are
relatively low for both products. The two countries with lower retail prices, namely Malaysia
and Indonesia, are both major oil exporters. A survey by the German Technical Cooperation
(GTZ) on retail petrol prices in 172 countries conducted in November 2004 reveals a similar
pattern, with the Thai price being ranked 37th out of 172 countries (from cheapest to most
expensive). In fact, the countries in which petrol prices are lower than Thailand's prices fall
roughly into two categories, being either net cil exporters or very poor countries.

Figure 12

Retail Prices of Gasotine and Diesel in
Salected Countries (as of June 29. 2006)
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Cheaper retail petrol prices in Thailand are largely due fo lower petrol taxes compared
fo other countries, especially those in developed world. Figure 13 shows the breakdown of
retail gasoline prices into ex-tax price component and tax component in selected economies
as of May 2006. For Thailand, the tax component accounts for roughly 29% of retail price,
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while for most European economies, the
tax accounts for about 60% of retail prices. § _ ) T
The higher ratio of petrol tax to retail prices - Retall Prices in ¢ (thay 2006)

helps cushion the impact of higher global { /" 7
. Ex-tox D Tax

Figure 13

oil prices on refail prices. This implies
that in percentage term, retail petrol
price changes become less sensitive to
fluctuations in the global oil prices. This §
was among the key factors contributing '
to relatively small increase in inflation in 1 es |
developed economies with relatively high f
fax share on petrol prices compared to § =" = —— T T T T &
the impacts observed in most developing f' & 0;@ 3‘,@?‘\ & @#} & (55»"# ¥
economies, during the run up of global oil § ¢
prices over the past few years.

Soutce: 1EA

Central fo cur policy analysis is the fact that many countries with high dependency on
imported energy have raised their petrol taxes considerably during 1980s to promote greater
energy conservation as well as encourage the development of alternative energy. However,
for Thailand, relatively low petrol prices due
to smaller tax by international standard, Figute 14
have failed to prOVide proper incentives Coemparisons of Natural Gas Prices for Electicy Generation
for the business sector especially in the | wmm
transportation sector, o push seriously for };
improved energy efficiency. Moreover, the | j Mexico
failure of petro! prices to refiect frue costs of i, J 3’3&
oil production and consumption has made | | Hongary
the development of alternative energy [,
much more difficult since, without heavy § z
subsidy, new alternative energy with usually |, . '
initial high developmental cosfs cannot W
compete with low petrol prices. However, | , T=S0—x T . ; o
the subsidy takes up a significant amount | v we w2 wa e w0 e w6
of the budget which the authority simply Source: 4 ond EFFQ
does not have. In addition, the current
petrol prices do not adequately incorporate the risks of supply security arising from the
energy sfructure that concentrates too much on imported oil. As a result, it is of no surprise
that the Thai economy continues 1o be relatively inefficient in its oil usage.

- Thallond

A similar situation can also be found in the pricing of natural gas. The price of natural
gas in Thailand is relatively low by infernational standard. Figure 14 shows prices of natural
gas used in the production of electricity in selected countries. In 2005, the price of natural
gas sold for electricity generation averaged at 4.3 US$/MIl. BTU, almost half of the price in
the US, which averaged at 8.3 USS/Mil. BTU. The low natural gas price in Thailand is possible
in part because of the favourable pricing formula stipulated in the long-term contfract
between the Thai autherity and private concessionaires. However, it also reflects the Thai
government’s priority in providing low electricity prices to augment the competitiveness of
Thailond's manufacturing industry. However, this raises a policy question as fo whether, by
failing fo incorporate all the costs/risks to the societly including the risks from relying too
much on natural gas for electricity generation, the pricing of natural gas is too low from the
perspectives of long-term optimaility. This explains parily both the low efficiency of energy
usage and heavy reliance of natural gas as the energy of choice for electricity generation.
Going forward, the ability by the government to control the domestic prices of natural gas will
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decline as a result of the expiry of the old contracts which require new rounds of negotiation
on pricing. More importantly, the fact that Thailand will need to import more natural gas for
domestic consumption will cause the demestic price of natural gas fo move closer to the
international prices, which could have significant implications on how the private sector
would adjust to higher natural gas and electricity prices in the future.

3.2. Price Control Schemes
3.2.1. Refail price subsidy

After the market liberalisation in 1991, retail petrol pricing has been determined by
market mechanism instead of price control by the government. However, the government is
still able to infervene the market through the operation of the Oil Fund, which was established
as a public agency tasked with preventing a shortage in oil as well as maintaining the
stability of domestic retail petrol prices in the event of rising global oil prices in order fo
minimise adverse impacts on consumers and the overall economy.

The usual operation of the Oil Fund involves collecting confributions from oil users
during the normal and low oil price periods, and dispensing the surplus fund in form of
subsidies during the high oil price periods. It does hot receive any financial assistance from
the government budget as all revenues come from oil users. Thus, its goal is fo stabilise
retail petrol prices without jeopardising the survival of the Oil Fund. However, in reality. the
subsidies from the Oil Fund have offen been used for cross subsidisation among products,
while the subsidy could be prolonged and continued even if the Fund incurs deficits.

The operation of the Cil Fund and its implications on the economy came into focus
following the recent ail price increase. Early in 2004, the prices of crude oil and oil products
in the global markets had risen substantially, causing retail petrol prices in Thailand fo
escalate. Citing concerns of potential adverse impacts of high oil prices on the economy,
the government decided to fix the retail prices of gasoline and diesel prices on January
10, 2004, using the Qil Fund's operation. However, as the globa! oil prices continued fo
rise, the Fund's deficits escalated which needed fo be financed by borrowings from local
financial institutions and bond markets. As it became clear that the subsidy scheme was
not sustainable, the government decided to ferminate the scheme, first for gasoline prices
in October 2004 and later for diesel prices in July 2005. Figure 15 compares the prices of
petrol at the pumps and the prices which should have been without subsidy as well as the
cumulated losses of the Oil Fund.

The implementation of the oil price subsidy programme in 2004-2005 have many
negative implications on the Thai economy. First, the subsidy needed to maintain the retail
prices below the market prices which led to huge financial deficits of the Oil Fund, reaching
92.07 billion baht, equivalently to 1.4% of GDP (in year 2004). This amount of financial
resources could have been spent more wisely and more productively. A good alternative
would be the financing of public transportation infrastructure projects such as subway/
skytrain system fo alleviate the traffic congestion problem in Bangkok and metrepolitan
area. This would be considered a much more effective way to assist consumers to dedl with
high energy prices in the long run. Moreover, the substantial deficits, both from principles
and inferest payment, required subsequent increases in the contributions that the Qil Fund
needed to collect from oil users, implying the public ended up paying much higher oil
prices after the fermination of subsidy programme. Thus, the Qil Fund’s operations not only
failed to stabilise the retail oii prices, but also added to its volatility by requiring oil users 1o
pay higher contributions during the high oil price period.
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Adding fo the problem is the way in which the contributions are being administered.
While most of the financial losses come from diesel consumption which account for 85 billion
baht out of the tofal loss of 92 billion baht with the rest (7 billion baht) owing to gascline
subsidy, the burden tc make up for the losses have been unfairly and disproportionately
placed on gasoline users. In fact, the losses stemming from gascline users have already
been paid up within a few months of the termination of the gasoline subsidy. However,
gasoline users continues to pay much higher conftributions to the Oil Fund compared to
what they were paying prior the beginning of the subsidy programme. in order to alleviate
the financial burden on diesel and LPG users. For example, on November 2, 2006, users of
gasoline 95 and gascline 91 had to pay 3.46 and 3.26 baht/lire for contributions to the Qil
Fund, much higher than what they were paying at 0.5 and 0.3 baht/litre respectively, prior
to January 2004. This is also much higher than what diesel users’ contribution was at 1.5
baht/litre (increase from 0.5 baht / litre, prior to January 2004).

The government's rationales for shifting part of the payback burden from diesel users to
gasoline users likely lies in the belief that diesel users tend to be low-income households and
that diesel is used mainly in the business sector especidlly for the transportation of goods
and passengers. Thus, by reducing the payback burden of diese! users, the government can
achieve betfter distributional impact of higher oil prices as well as help contain its adverse
impact on inflation and economic growth. However, this rationale is questionable on its
assumptions and unfair administering due fo lack of transparency. Many of diesel users are
not from low income families as increasing number of motorists furn to new passenger cars
and high-end pickup frucks designed for diesel engines, in no small part, to take advantage
of lower retail prices of diesel, compared fo gasoline. Meanwhile, the main users of gasoline
91 are motorcyclists, hardly ¢ high income group by any standards.

But even more problematic with the policy is its lack of transparency. Though the
information on the amount of contributions to the Oil Fund for each type of petrol products
is available on the government’s website, the government has never come out 1o explain fo
the public, its policy and rationales for requiring gasoline users to bear part of the Oil Fund’s
losses incurred from diesel subsidies. It is likely that the majority of gasoline users would not
be very happy if they find out that the prices for gasoline over the past two years could be
lower almost by 3 kbaht per litre if the government just simply asks the diesel consumers to
be responsible for losses incurred from diesel subsidies. *

Figure 15 Figure 16
Retail petrol prices and domestic petral consumption Effect of High Off Prices on Current Account
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4 The government may point out that the confributions on gasoline 91 & 95 must be high in order o creale o pricing gap between normal gasoline and
gaschol (0% gasoline + 10% ethanol) which is part of government policy fo promote gasohol use. However, the same pricing gap could shill be created with
contibutions on gasoline being much lower than what it is. The fact is that the surplus contributions from gascling users have been used o help pay down
losses from diesel subsidy as well as help continue subsidy programme on LPG,
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Second, the price subsidy scheme undermines the government's own efforts to
promote greater energy conservation among the public. During the subsidy period
(2004-mid 2005), the consumption of petrol products in Thailand continued fo expand in the
face of rising global oif prices (Figure 15). Only after the termination of subsidy scheme for
gasoline in October 2004 and for diesel in July 2005 did the public respond by cutting down
on their petfrol consumption. As a result of the subsidy, Thailand's net cil import values grew
rapidly in 2004 and 2005 (Figure 16), resulting in current account deficits of 2.1 % of GDP
in 2005, the first annual deficit since the 1997 Asian crisis.’ Moreover, lower domestic prices
of diesel and gasoline reportedty led to cil smuggling along the border of Thailand and ifs
neighkouring countries. Therefore, it is likely that a significant portion of the financial burden
borne by Thai consumers is used to subsidise oil users in neighbouring countries as well.
The key lesson learned here is that consumers respond mostly to the price signals. Without
sending out proper pricing signals, the government's efforts, both to encourage the public
to conserve petrol use and to promote altermnctive energies such as gaschol, bic-diesel and
NGV during the oil subsidy pericd, would be unsuccessful.

In fact, the only clear winner of the oli price subsidy policy is the domestic petroleum
business sector. In general, as the prices of any normal products increase, sellers or producers
will be able to sell fewer of their products since consumers will cut back demand in response
to higher price signals. However, in the case of the oil price subsidy, both domestic refiners
and retqil petroleum service providers actually gain. For domestic refiners, their margins rose
aglong with the Singapore reference prices, while the sale volume continued to grow owing
tfo price subsidy. Without price subsidy, their domestic sale would have declined. causing
them to rely more on export markets which have lower margins due fo fransportation costs.
Similarly, for refail petroleum service providers, their marketing margin during the price
subsidy was fixed at the level of past average, while sale volume continued fo increase.

The government often cites a number of reasons for the oil price subsidy in the midst
of high global oil prices which include the lessening of the impacts on consumers as
well as prevent economic slowdown and minimise infiation. However, the most important
objective that the government should focus on is how to facilitate the adjustment of the
consumers and business sector to higher oil prices as efficiently as possible. The best way
fo achieve this goal is to dllow the market mechanism to function through proper price
signals. This can be supplemented by a carefully designed measure to provide assistance,
particularly to the poor. The government and the public must resist the temptation fo adopt
price fixing or subsidy schemes by faking into account the long term perspective and
reminding themselves that there is no free lunch. Despite supposedly good intentions fo
help consumers in the short run, the price subsidy measure entails many negative medium
o long-term implications as described above, especially in the event that the global oil
prices cdo not come down as expected.

5 The trade and current account deficits in 2005 contributed greatly to the depreciation of the baht during the first half of 2005, and overall slow appreciction of
the baht comparad to other regional currencies in 2005. The frend reversed with o strong recovery in current account position following the end of il sulsidy
and a significant appreciation of the baht agaoinst USS (by 16% in 2006), which was the main reason for the Bank of Thailand's implementation of the reserve
requirement measure in December 2006 to curb excessive baht appreciation.




In order to better understand the overall
impacts of oil price subsidy programme during
2004-mid 2005 on the Thai economy, we have
employed the BOT Macro Model to estimate
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Figure 17 .
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In both scenarios, we set the values of exogenous variables based on information
available in July 2006 and then allowed the Model to calculate the estimated paths of
endogenous variables. We focus mainly on the estimated paths of GDP growth, inflation and
current account positicns under different scenarios. Table 3 demonstrates the estimated
results of the simulation.

Table 3: Comparisons of Simulation Results between Subsidy Case
and No Subsidy Case

SDP growth (%) 6.2 6.2 4.46 451 4.38 4.38
Headline Inflation (%) 2.78 3.36 454 447 548 4.91
Current acecount (§ Mi) 6,865 7.953 3714 -2,130 -1,503 -1,278

Source: Forecasting and Modeling Team, BOT and authors

The estimated results indicate that, in terms of economic growth during 2004- 2006,
the differences between the two cases are negligible.” On the other hand, the cutcomes in
the economic stability dimension under the price subsidy scheme would have significantly
worsened, both in terms of higher current account deficits and more volatile inflation
dynamics. As mentioned eartier in the paper. consumers responded fo oil price subsidies
by continuing their oil consumption in the normal pattern. As a result, oil imports contfinued

& Based on data and information available in July 2006. The resutts are only meant for ifustrative purposes 1o highlight the different paths of key macro variables
under alternative assurmptions of retail ail prices, and do not in any way represent the BOT's official economic farecasts.

7 The modlel indicctes that higher domestic oil prices under no subsidy scenaric would lead to slight slowdown in domestic demand. However, external demand
would improve owing to higher exports (benefiting from depreciation of the baht following initial acceleration of infiation).
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fo grow both in volume terms and especially in value terms, given much higher global oil
prices, leading to much higher current account deficifs. In ferms of inflation performance,
though price subsidy may reduce inflationary pressure at the beginning. the abrupt end
to the subsidy affer the losses to the Oil Fund becomes unsustainable, caused inflation 1o
increase markedly in the second half of 2005. Headline inflation reached 6% in the fourth
quarter of 2005.In contrast, under the no price subsidy case, domestic cil price and infiction
would have increased gradually, with inflation reaching the peak of only 5.1% in the fourth
guarter of 2006.

Lower current account deficits and smoother path of inflation would help the economy
fo adjust to higher oil prices in a more

efficient manner. (Figure 18) In addition, c . H Figﬁfe ‘lzﬂ fion Paths under
. s omparisons of Headdline anon 5
the ShOl’p acceleration  of headline Two Scenarios (with and without Price Subsidy)

inflation following the end of oil price ; =
subsidy in July 2005, has an important
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interest rate more aggressively fo contain {4 = Wit Subey
infiation expectations compared fo the | | /\/
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scheme could also have negative i oty e T
implications on subsequent growth even ;| = el osat 20dedn

affer the termination of the subsidy. The | e orsessastng analecsing foam o s

bofftom line is that the simulation here

demoenstrates that the subsidy policy is likely to produce less efficient outcomes in tferms of
growth and stability relative to the no subsidy case.

The results of the simulation reflects the underlying problem with price control or
subsidy policy in which the decision is dominated by short ferm growth objective more than
consideration for medium-term risks and economic stability. Moreover, the only situation in
which the subsidy may partly achieve its
objective is when the increase in global oil
price is femporary. This would allow the Ol § s
Fund to collect more contributions when the jie

Figure 19
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fiat futures curve signals that the market expects that the oil price would stay relatively high in
foreseeable future, refiecting the market's belief that the shocks currently hitfing the oil market is
likely to be permanent in nature. This is in contrast fo past futures curves which tended o decline
to low levels following the spikes in oil prices, indicating the fransitory nature of the shock.
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Thus, price control under the circumstances that oil price were being driven up by sustained
robust demand and tight spare capacity was likely to lead to substantial losses for the Cil Fund.
This signal of sustained high price became increasingly apparent especiaily after October 2004.
However, the government continued with the subsidy for diesel, the decision of which is likely fo
be partly driven by political motives as the general election was scheduled for January 2005.
The decision led fo prolonged market distortions and much higher losses for the Ol Fund. This
underiines the importance of proper and transparent framework of the Cil Fund's operation o
ensure that the policy is based on public interest and not driven by inappropriate motives.

3.2.2. LPG Subsidy

Qver the past few years, the government has set the refail price of LPG at below the
market value, using the Oil Fund subsidy. The main rationale for this is fo assist the household
sector which uses LPG mainly for cooking purposes. However, since the government cannot
prevent users from using LPG for other purposes, the Oil Fund ended up subsidising all LPG
users, regardless of whether they are the household, manufacturing or transportation (auto)
sectors. At present, the Qil Fund's LPG subsidy scheme involves 3 steps:

1) The Oil Fund enters info an agreement with all domestic LPG producers to
maintain the domestic wholesale price for LPG at US$315/ton, and o provide
adequate supply of LPG to satisfy domestic demand at such price before
being allowed to export LPG abroad.

2)  The Oil Fund provides subsidy in order fo maintain the domestic retail price of
LPG at 16.81 Baht/Kg (recently, the subsidy amounted to around 2 Baht/Kg,
depending on the exchange rate)

3)  The Qil Fund clso provides additional subsidy of around 40 million baht per
month for transportation costs to ensure the uniform retail price of LPG around
the country.

Such a policy has created considerable market distortions and reduced efficiency
of energy usage, especially over the past few years when the LPG prices in the global
markets have risen substantially. Given that the average global price of LPG in 2005 and
during the first half of 2006 was around US$430 and US$517 per ton, respectively, this means
that domestic LPG producers have fo incur significant losses in revenue as well as the loss
in value added for the economy. Moreover, the gap between controlled LPG price and
gasoline price has been widening, especially after the gasoline price has been allowed
to rise substantially to reflect its fair market value. As a result, many car owners of both taxi
and passenger cars have switched from gasoline to LPG, leading fo a marked increase in
LPG consumption growth in the transportation sector of 36% yoy in 2005 and 4% over the first
six months of 2006 (Table 4). The greater use of LPG in the transportation sector has largely
accounted for an increase of the subsidy required to maintain the price control fo roughly
550 million baht per month. This loss has added up fo more than 10 billion baht of debt
owed to domestic LPG producers, which was a burden that was shifted to users of both 91
and 95 gasoline during the period of already high oil prices.
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Table 4:; LPG Uses (by Purposes)

‘ Seclor: : 2003 ;2004 '7‘_.:._2005 ._ : f|rsf5mon‘rh s_h_a;e' : 2004 2d05 2006
Household 1,502 1.513 1.604 | 675 53 0.7 6 4.6
Manufacturing 435 441 480 202 16 1.4 2.1 1.9
CAuto” 20 23 a3 sl 63 ‘ 87 .48
Petrochemical 405 425 867 230 18 5 33.4 3
'Totc;I. s ‘_2,551 2,5(_527;'_' '2,952'.3_: 1273 --':':;.';'_'-160':3_' 2 124 | 9.6 

Source: EPPO

In addition, such price control for LPG also present hindrances and raises costs on the
government's campaign to promote usage of alternative energies such as NGV. Af present,
the refail LPG price is at 9.09 baht per litre. In order to induce consumers to switch from LPG
o NGV, the government through the operation of the PTT Public Company Limited must allot
greater price subsidy in order fo set a lower price for NGV than LPG price (atf 8.50 baht/litre).
Thus, this is an example of one distortion created by the price subsidy scheme leading to
another market distortion.

4. Policy Recommendation -

Thailand must turn the current cil crisis info an opportunity fo strengthen long-term
energy security by setting a strategic framework for national energy policy. This would give
serious priority on energy efficiency improvement and alternative energy development. The
policy should consist of 5 key components:

(1) Adjusting energy pricing structure to better refiect the actual costs

The lack of progress in improving energy efficiency and developing alternative
energy over the past 2 decades did not happen by chance. Relatively
lower prices of energy in Thailand, especially when compared fo other high
energy import-dependent countries, contributed to half-hearted efforts fo
improve energy efficiency and served as impediments fo alfernative energy
development. After all, consumers and producers are adlike in responding to
price signals. Therefore, the energy pricing structure should be adjusted to
better reflect the actual costs of energy production and consumption. We
suggest two specific recommendations.

e Short run - gradually reduce the subsidy for LPG consumption in order to
minimise distortions in energy production and consumption and promote
fairer pricing across types of energy user groups. If assistance to the
poor households is deemed necessary, the subsidy should be targeted
specificaliy for them.

« Long run - adjust the energy pricing structure to better reflect the actual
costs. This could involve additional tax collection based on carbon
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emission applied on the same basis for all energy products. The timing for
tax implementation needs to be considered carefully though. For example,
it should be infroduced when the global oil price declines somewhat.
Part of the fax revenue should be used to develop public transportation
infrastructure in order to provide real alternatives for public commuting.
Part of the revenue should be spent on R&D projects to promote energy
efficiency and alternative energy.

Redefining the role of the Oil Fund

Up till now, the operation of the Oil Fund in trying fo achieve its goal of ol
price stability and minimise the impacts of ¢il price increase on the public,
has suffered from the lack of clear principles and guidelines. This has offen
led to price control measures that fixes retail oil prices too low and for too
long. In fact, the Qil Fund does not have the operational capacity to manage
cil price risks for the public. It only serves as a refinancing vehicle on a
temporary basis for consumers, while the consumers continue fo bear the risks
themselves. The Qil Fund's operation also suffers from ¢ lack of transparency
in providing adequate information and explanation fo the public of their
policy decisions. For example, it never gave a clear justification to the public
why it forces gasoline users to pay for part of the losses which stemmed from
the diesel subsidy. Lastly, Thailand still does not have adequate strategic oil
reserves to prepare for potential oil shortage. At present, the government only
requires each domestic private oil company to stock oil up fo 5% of its annual
sale, equivalently to 18 days of consumption. This is very low compared fo
international standards, especially among the IEA countries whose strategic
reserves capacity is for a minimum of 90 days of consumption. Given these
shorfcomings, there should be an overhaul of the Oil Fund's operation in the
following areas:

» Specify proper principles and guidelines for price intervention including
clear exit strategy and loss ceiling in order fo reduce the opportunity for
policy~interference for short term political gain. The Fund should also
prepare thorough analysis of benefits and costs of price infervention for the
overall economy before making such decisions with heavy emphasis on
long term energy security as main objective.

'« Consider the possibility of employing financial instruments such as oil futures

and other derivatives to hedge risks of oil price volatility for the public. If it is
considered o be appropriate, the operation must be subject fo transparent
and effective supervision,

¢ Gradually build the official strategic oil reserves. This will require huge
investment but will be crucial in strengthening Thailand’s energy security
against potential future supply disruption.

Promoting energy efficiency seriously and continually

Inthe past,the government’s energy policy paid greaterimporiance to promaote
economic growth by supplying adequate energy at low prices to improve the
competitiveness of Thailand’s manufacturing sector. It did not give importance
to energy efficiency improvement which reflects true competitiveness in the
long run.

¢ In the manufacturing sector: The government should reconsider its
investment promotion policy by setting required targets for energy efficiency
especially for firms in highly energy intensive sectors. It also should enhance
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energy efficiency on a sustainable basis, employing both carrots and sticks
o provide proper incentives to business sector. In addition, greater attention
should be given to the SME sector especially on knowledge sharing on
energy efficiency improving techniques.

e |In the transportation sector. The government should accelerate the
construction of mass transportation system in the urban area to tackle the
traffic congestion problem which is the main cause of considerable energy
waste. It should also set standards and promote competition among auto
manufacturers on fuel efficiency. Lastly, it may be necessary to implement
road pricing schemes fo encourage greater use of public transportation in
the urban area.

Supporting alternative energy development

The government should set a consistent policy framework to promote alternative
energy. This would likely invelve providing an appropriate level of subsidies fo
induce production and consumption while sparing the government of too
high a financial risk. However, affer the reform on energy pricing structure, the
government should allow the market mechanism to play a greatfer role in
selecting among the alternative types of energy.

The government should also support R&D projects, both to reduce production
costs of various alternative energies and to enhance knowledge which would
be useful for appropriate energy policy planning. While the government's
support for each type of alfernative energy should be based on Thailand's
comparative advantage and commercial feasibility, it should not neglect the
monitoring of the developments of those energies which may not be feasible
for Thailand in the short run, but could be real alternatives in the long term.

Enhancing Effectiveness of Energy Policy

To enhance the effectiveness of its energy policy implementation in promoting
long-term energy security, the government should establish a national energy
policy framework that is consistent with sustainable development with
balanced consideration to all dimensions including economic, social and
environmental objectives. A National Energy Policy Board, with representatives
from academics, producers, consumers and civil servants should be set up to
formulate a policy framework that is balanced, independent and fransparent,
placing pricrity on long-term energy security.

+ Set key performance indicators to measure the progress of energy policy
which is clear, challenging and verifiable. The results of these indicators as
well as assessment of policy progress should be released to the public on
a regular basis to promote policy accountability.

» Lastly. the government needstoincrease public awareness and participation
through effective communication. For energy policy to be effective going
forward, it requires greater participation and sacrifice from every group of
society. Thus, it is crucial that the government communicate effectively to
the public concerning future energy chaillenges. This can be achieved via
honest dialogues, fransparent policy conduct and public hearing process,
which will create public confidence, trust and cooperation.
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