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Executive Summary

The definition of energy security continues to change reflecting the new opportunities and threats that emerge from the local, regional and global geo-political environment. One enduring aspect of the energy security dialogue has been the importance of price stability for imported hydrocarbon fuels, which continues to be a significant public policy objective.

Individual countries that make up Northeast Asia are, like other regions in the world, price takers in the global market for hydrocarbon fuels. To improve their capacity to absorb the volatility of world energy prices, the economic reform agenda should emphasise pro-market policies that will augment efficiency and ensure continuity of supply.

Domestic reform is a critical element of the design of the response to the perceptions of the problem of energy security.

The value chain in both the oil and gas industry relies on infrastructure services where natural monopoly characteristics persist. Some of the regulatory errors concerning third party access to infrastructure and the pricing of infrastructure services that have occurred internationally are discussed here. These errors should be avoided as they can fundamentally undermine the structural adjustment process, innovation and the continuity of energy markets.

A key lesson from international experience is that competition policy regulators should avoid an over zealous enforcement of the theoretical notion of competition. The paper notes experiences where the tolerance of regulators for imperfect competition can be low in the area of infrastructure, particularly where there has been an era of government ownership prior to deregulation. In these circumstances, regulators need to ensure that prices are not set too high or too low as this can distort new investment and fundamentally challenge the medium term capabilities of the market to meet future demand.

The high barriers to entry, tight regulations on returns, cross subsidy on energy prices and complex tax systems persist in Northeast Asia which can deter the creation of a competitive energy market and influx of foreign investment capital. The paper makes the case that net energy import countries can tighten their regional energy cooperation initiatives through addressing institutional arrangements that exacerbate investment risk for both indigenous and foreign investors in upstream source countries like Russia and Cental Asia region.

The endeavour of Northeast Asia economies to develop more geographically proximate hydrocarbon reserves to reduce reliance on Middle East sources is attractive and important but it may not be sufficient to support the international competitiveness dimension of energy security over the longer term. The paper cautions against small-group preferential arrangements as they will risk diversion of trade to less efficient suppliers, and entrench less globally competitive investors that will undermine energy security and exacerbate price instability. Instead, a dynamic approach to technology, value chain management and the bundling of energy product and services will be the key to maintaining and ultimately improving the international competitiveness of the region. 

To that end, it is argued that Australia is a unique supplier of energy to NE Asia because it has broken the traditional nexus between security of supply and the price premia it typically attracts. This reflects Australia’s capacity to be a market leader in creating and implementing the latest technology and financial innovation to bundle services and product to the advantage of downstream customers.

The magnitude of impact of the Kyoto Protocol on energy production and consumption in Northeast Asia will be another important area of future energy security analysis. As the major economies in the region have committed to the Protocol, it is likely that demand will increase for energy and emission management technology. In circumstances where individual countries systematically fail to comply with their commitments to the Kyoto Protocol, there is a possibility that sanctions or trade discrimination could occur. This could reduce a country’s terms of trade with implications for supplier countries as well.

It is important that policy makers are willing to accommodate with geo-political risk and environmental regulatory uncertainty by forging an energy policy framework that is in principle pro-market. This will ensure that there is sufficient room to accommodate market led structural adjustment and innovation that is fully contestable to foreign capital and technology.

This paper discusses the range of policy and regional cooperation initiatives that Northeast Asian governments could implement that would buttress its already significant endeavours to privatise and deregulate the oil and gas markets. The paper also proposes strengthening regional dialogue to address the high degree of information asymmetry that exists in energy markets and to provide a framework of information exchange that would assist governments to assess the implications of their decisions on major trading partners. This approach would, in particular, help to round out national government thinking on the Kyoto Protocol, and better equip participants to assess the impact of their decisions on other jurisdictions. The dialogue could also be used to share experiences on the design of market reform polices, and on the desirable features of trading regimes and contractual arrangements in the energy sector.

Introduction

Energy security dialogue in Northeast Asia has traditionally been the domain of geo-political specialists, where the focus has been on securing the physical supplies of oil and gas from the Middle East. While this aspect of the dialogue continues to be important, particularly in light of recent world developments, policy makers throughout the region are now grappling with new determinants of and parameters affecting energy security.  These include pro-market energy reform and the implications of the Kyoto Protocol. 

The efficiency of local production and consumption are central to achieving stable and secure energy supply particularly in times of scarcity. The capacity to substitute between fuels is an important example of the pro-market structural adjustments needed to ensure continuity of economic activity.

This paper will draw on some important international experiences associated with the domestic deregulation of the infrastructure that underpins much of the energy sector.  These reforms, focussed within each economy, include pro-competitive regulatory regimes that address, inter-alia:

· Enhanced market access and national (equal) treatment for energy service providers;

· New avenues of competition through innovation, technological change including foreign technology transfers; and

· Removal of impediments to foreign investment in energy along with greater  transparency and stability in the regulatory regime.

We also examine the scope for regional cooperation to support these market strengthening reforms which it is argued here are the most important response to rising concern about energy security in the Western Pacific.

Evolution of the Energy Security Dialogue

The experience of the 1970s oil shocks resulted in a focus on securing physical oil supply to ensure continuity of production, particularly as energy intensive industries were the pillars of export growth and rising living standards in countries such as Korea and Japan. Therefore national security issues in these economies were driven by the enforcement of freedom of navigation and defence of critical sea-lanes.

Despite the fact that the supply disruptions in the 1970s were due to political factors, and not driven by market events alone, they led nonetheless to strong market price responses that directly translated into the economy the consequences of political risk underlying the supply of oil to the world. The world oil market transmitted supply and demand imbalances through the price mechanism, and so the definition of energy security translated into a strong focus on ‘cost’ during the 1980s and 1990s. The impact of oil price instability on international competitiveness became a central policy focus for much of Northeast Asia, as these economies were reliant on competitively priced energy.

Impact of oil price instability on international competitiveness became a central policy focus for much of Northeast Asia in the 1980s.

The cost of energy continues to play a central role in the energy security debate in the late 1990s.  But the impact of environmental considerations and the risk of sanctions has raised new issues about the choice of fuel type and about the adjustment costs in economies as they reduce carbon emissions. The dependence of the Northeast Asia region on coal and oil (just under 70% of the total consumption) could lead to increasing vulnerability to environmental sanctions in the future.
 As a consequence, access to foreign capital and technology now also plays a role in energy security because of the significant investment required to achieve improved energy efficiency and emission abatement.

In recognition of these concerns members of this group of countries are emphasising cooperation with that region as a means of ameliorating this energy security concern.
 The geographic proximity and complementarity between the consumer countries and the suppliers in the region, especially with the abundance of hydrocarbon reserves in Central Asia and Russia, form the basis of this proposal. 

However, governments like that of Korea recognise that they should complement any trade cooperation initiatives with vigorous microeconomic reform in their home markets to ensure that they are bearing sufficient structural adjustment to achieve an efficient outcome. It is only through this approach that they will gain from regional cooperation in the longer term.

The evolution of the energy security dialogue demonstrates that economies should continue to put in place measures that assist with the efficient absorption of world price instability. This can be achieved through a thoughtful and carefully designed pro-competitive regulatory regime that will achieve allocative efficiency in the short term (ie decision making based on prices which reflect costs at the margin) and will support the necessary investment to underpin new competition and technology. Both aspects are critical elements of an enduring solution to the problem, as it now conceived, of the lack of energy security.

The next section will discuss the implications of the evolving energy security dialogue on the challenges for policy formulation and its implementation.

A key to enduring energy security in Northeast Asia is through carefully moderated pro-competitive infrastructure regulatory regime that will achieve allocative efficiency in the short term and support necessary investment to underpin new competition and technology.

Policy Challenges

World Parity Oil Prices 

An economy’s response to the risk of an oil price change depends on the political reaction to it, and how effectively that reaction is transmitted to the authorities. The acuteness of the political process is partly reflected in the different levels of government intervention aimed at shifting price risk.

The perceived cost of price risk varies considerably among economies in the region. More generally the dilemma for policy making is the conflict between the national interest where the impact of the price increase could be small over the longer term, and the view of consumers, with shorter time horizons, who might perceive a greater burden and demand some government initiative.

The intensity of consumers’ responses will depend on the degree of reliance on oil products. However, on the supply side, it is more than likely that an economy with highly diversified energy sources will be less sensitive to oil price rises than one that is more specialised in oil, even allowing for the link between oil prices as a benchmark for other energy prices.

The efficiency with which energy is produced and consumed is an important element in supply security arrangements. On the production side, the issues relate to not only production and distribution of energy in a form suitable for final consumption, but also efficient exploitation of deposits.  Key parameters are the rate of and extent of exploitation of any one deposit and also the sequencing of the use of deposits. The rising scarcity value of deposits is now more fully reflected in energy prices through depletion premia. On the consumption side, the environmental impact of the use of energy is also now more frequently included as a consideration in pricing policy.

The efficiency with which energy is produced and consumed represents an important element in supply security arrangements.

The process of achieving these efficiency objectives in many Asian economies is complicated by the use of energy pricing to pursue other social objectives, for instance, offering cheap fuel consistent with the technology employed in the household in order to raise real income of lower socio-economic groups. 

Other forms of distortion occur where the government uses taxes on energy consumption to raise government revenue.  Some of these taxes distort output choices, for example, closing down extraction too early.  Resource rent taxes, on the other hand, can be used to augment government revenue with neutral impact on exploration and exploitation decisions. The impact of resource rent taxes, how they operate around the region and how a change in the taxation regime might affect the supply within the region are topics for further cooperative work.

Supply Issues

Primary energy production and consumption data for Northeast Asia shows that the region accounts for about 21% of world production and 24% of consumption (Table 1).  Self-sufficiency in the region as a whole appears to be high, but that statistic is distorted by the large Chinese economy.  Self-sufficiency rates in Korea and Japan are less than 20%.

The Northeast Asia region (Japan, Korea, Taiwan and China) has some special features in its energy trade.
  

· The value of energy imports is dominated by crude petroleum (about 72%) of which the Middle East is the main supplier (the only other supplier outside that region in the top 10 is Indonesia, while Australia ranks no. 9, immediately before Iraq).  

· Coal accounts for about 7% of the value of total energy imports of which Australia has been the number one supplier (the value of imports from Australia being 4 times higher than the next largest supplier, China). 

· Gas accounts for about 21% of which Malaysia and Indonesia have been the top two suppliers, followed by Saudi Arabia and the United Arab Emirate, and in the late 1990s, Australia ranked no. 6.  

Figure 1 shows the sources of supply of oil, coal and gas in 2000.  Overall, the region is dependent on the Middle East for its energy supplies, but Southeast Asia (led by Indonesia) and Australia (ranked no. 5 overall in this year of relatively high oil imports into the region) account for significant shares.
  

Since the oil price shocks of the 1970s, prices in the global oil market are subject to many more forces for change.  They respond rapidly to circumstances of tight supply. Equally, the market has increased in sophistication so that it transmits not only the price effects of real physical shortages of fuel but also sudden changes in the expectations of the market. Since the mid 1980s, the more frequent experience has been periods of tighter supply but without real physical shortages.

The geo-political risk of supply disruption in the Middle East continues, including that associated with the potential impact of terrorism on major supply routes. Many economies have contingency arrangements in place to anticipate supply disruptions.
 The market would also respond to a supply disruption, by increasing the price of oil and related products. To attenuate the impact of a price rise, many countries in the region continue to hold stocks of crude oil and gas products as a form of insurance against such an event, although it is recognised that these arrangements have diminished in magnitude over the past decade.

Table 1: Primary Energy Production and Consumption of Northeast Asia (2000) (Mtoe)
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Nuclear
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Total
 Sufficiency

South

Korea
Production
2.2
0
0
28.1
0.5
30.8



Consumption
42.9
101.8
18.9
28.1
0.5
192.3
16%

North

Korea
Production
13.8
0
0
0
0.9
14.7



Consumption
NA
NA
NA
NA
NA
NA
NA

Japan
Production
2.1
0.7
2.2
82.5
7.9
95.4



Consumption
98.9
253.5
68.6
82.5
7.9
511.3
19%

China
Production
498
162.3
25
4.3
19
708.6



Consumption
480.1
226.9
22.3
4.3
19
752.6
94%

Mongolia
Production
3.3
0
0
0
0
3.3



Consumption
NA
NA
NA
NA
NA
NA
NA

Russia
Production
115.8
323.3
490.5
33.7
14.2
977.5



Consumption
110.4
123.5
339.5
33.7
14.2
621.3
157%

NE Asia

Total (a)
Production
635.2
486.3
517.7
148.6
42.5
1830.3



Consumption

[fuel share of consumption (%) ]
732.3 

[35]
705.7

[34]
449.3

[21.6]
148.6

[7.1]
41.6

[2]
2077.6


88%

World 

Total (b)
Production
2137.4
3589.6
2180.6
668.6
230.4
8806.6



Consumption
2186
3503.6
2164
668.6
230.4
8752.4


Share

(a/b)
Production
29.7
13.5
23.7
22.2
18.4
20.8



Consumption
33.5
20.1
20.8
22.2
18.1
23.7


Source: Lee, Sang-Gon, President Korea Energy Economics Institute, Symposium on Pacific Energy Cooperation 2002, February 19-20, 2002, Japan (Table 7, p. 40)

Structural changes in the global oil and gas industry have contributed to greater supply security since the 1970s. International oil markets are far less concentrated now than in the early 1970s in at least three ways
.

1. There are many more producers, and a greater diversity of suppliers would enable greater supply security.  

a. The earlier system of price fixing by a few exporters such as OPEC is less potent than in the 1970s. The Gulf war in the 1990s saw a break from previous crises as the cycle of price adjustment and response occurred more quickly owing to increased transparency of the oil market, particularly as high quality oil from Iraq and Kuwait was removed from the market.

b. Refinery managers, crude traders and consumers had sophisticated information technology to assist their planning, which reduced the magnitude and duration of the effect of the supply shock, compared with the 1970s.

2. Oil markets have increasingly developed the characteristics of a traditional commodity market, with a large number of participants including financial institutions trading in both, a spot and a futures market. These changes have added to the degree of transparency in the market in terms of better information and data availability.

3. There has been a convergence of interests between consumers and producers, particularly with downstream investments in the latter in the consuming countries.

Figure 1:  Origins of Northeast Asian imports of oil, coal and gas, 2000 (value shares)
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Source:  International Economic Data Bank, The ANU

The improved performance of the global oil market however has not necessarily been matched with a commitment from individual countries to pursue pro-market reforms in their own energy sectors. This lack of commitment has become an impediment to efficient structural adjustment to changes in the supply and demand variables in the energy market in East Asia.  At the same time, some risks arise in the design of policy that is apparently pro-market.  These risks are examined further in the next section, and their implications for investment in the energy sector, alongside the contribution of investment to resolving supply security problems, are also discussed

Structural changes in the global oil and gas industry are broadly supportive of greater supply security since the 1970s owing to greater diversity of oil suppliers; better informed market participants and convergence of interests between suppliers and consumers.

Competition Policy

Many OECD economies have relied on world parity pricing of energy as an important component to achieving economic efficiency. While this view remains unchallenged, there are other competition policy parameters that need to be addressed to ensure that incumbents and new entrants undertake innovation and compete in response to changing energy prices. 

There are significant parts of the value chain for both oil and gas that require infrastructure services that have natural monopoly characteristics such as receiving terminals, storage and transmission pipelines. This is because total market demand can generally be supplied at lowest cost by a single (or few) provider(s), because of economies of scale.

Significant parts of the value chain for both oil and gas require infrastructure services that have natural monopoly characteristics, which require careful policy management to be consistent with energy security objectives.

While the single provider in a natural monopoly is an efficient outcome, pro-competitive regulation helps to ensure that the incumbent does not stifle emerging competition. The case for pro-competitive regulation is based on the view that competition leads to greater productivity, strong incentives for innovation, lower costs and improved service, and so eventually to higher incomes. Incumbents are, however, often in a strong position to impede its contribution.

Many economies in the region have embarked on ambitious programs of energy market reform.  Australia’s own experience in the establishment of a national market for electricity, for example, is much studied, as it the policy regimes for the gas distribution system.
  Korea is in the process of breaking up and privatising the incumbent monopoly supplier that will then also compete with a number of independent power producers. International experience provides some support for the pro-competitive models. But the regulation associated with this reform in the infrastructure sectors poses several risks.

Avoiding Regulatory Error

There is risk in the design of regulatory arrangements of giving undue emphasis to building market structures that appear to support competition but which push the fundamental objective of efficiency into the background. 

Regulatory intervention runs the risk of dampening incentives for cost saving, innovation and entrepreneurship in regulated firms, or those depending on them, which can ultimately undermine the continuity of operation of the energy market.

For a regulator, a large amount of discretion is unavoidable in deciding whether to intervene. As a result, regulatory intervention runs the risk of dampening incentives for cost saving, innovation and entrepreneurship in regulated firms, or those depending on them. The types of regulatory error are detailed below (Banks, 2002a).

Error 1: Capture of regulatory agencies by industry incumbents.

· Incumbents have more incentive than others to find ways of influencing how regulators interpret the rules in their particular cases.

· Different forms of influencing can operate, depending on the institutional settings, and could favour interests of current consumers over future consumers.

Error 2: Regulators become constrained by their past decisions.

· Apart from natural reluctance to admit error, the regulator must consider the potential for subsequent litigation where past errors have imposed substantial cost on businesses.

· To avoid this risk any correction in regulatory behaviour is likely to be incremental and defended in terms of new circumstances.

Error 3: Regulators have a risk adverse attitude to the possibility of firms earning high profits.

· This could reflect concerns that the public may see high profits as failure by the regulator to control the excesses of market power.

In the pursuit of energy deregulation and the formulation of independent regulators, regulatory discretion cannot be eliminated.  Some discretion is desirable. However, the key to avoiding ‘systemic’ regulatory error is in the design of the regulatory framework and legislation should be clear about where discretion can be exercised, how the objectives are specified and performance is monitored. 

One way to help to reduce the risk of regulatory error is by ensuring the legislative drafting is clear about three things (Banks, 2002b):

I. Objectives of the regulation (governing the energy sector);

II. Behaviour at which the intervention should be targeted, and

III. Principles governing the type of intervention.

In Australia’s early experience with competition policy, as Banks (2002b) illustrates, when these three requirements were not met, the result undermined the very efficiency that the regulations were intended to achieve.

Governments can damage the structural adjustment process of deregulation with an inappropriate enforcement of an abstract notion of competition.

One manifestation of regulatory error is that tolerance for imperfect competition can be low for infrastructure. As a result, the government can damage the structural adjustment process of deregulation with an inappropriate enforcement of the theoretical and abstract notion of competition. The points to emphasise are that (Banks, 2002b):

· the prospect for market power is what motivates firms to innovate and new firms to enter markets;

· transitory market power is not inimical to competition, but rather invites it; and

· a danger is that the pursuit by regulators of static competitive outcomes might choke the incentives for innovation. This risk is most relevant in areas of infrastructure where technologies are evolving quickly.

The risks of regulatory error are acute in the context of decision making about investment in essential infrastructure.

Market power is what motives firms to innovate and new firms to enter markets. Such transitory power is not inimical to competition, but rather it invites it.
Importance of Investment in Infrastructure

Access and price regulation have the potential to improve efficiency where natural monopoly is a problem or where markets are in transition. In situations where there is a legacy of government ownership and control of vertically integrated monopolies, it is not surprising that much of initial regulatory focus is on reducing prices. This has been to the benefit of consumers and downstream industries using the product or service and led to market innovations and expanded choice. However, the regulatory challenge is to ensure that prices are set neither too high nor too low, as there are dangers both ways.

The problem of a price too high is familiar.  If the price is too low then it could deter new investment in the facilities themselves and has the potential to distort their investment behaviour.

Another disadvantage of unduly low regulated prices is that the investment required to maintain, extend and replace existing infrastructure maybe delayed, which can result in a deterioration in service through breakdowns, increasing congestion and, depending where price restraints are imposed a profit squeeze on intermediate suppliers.

The California energy crisis is a good case study on this matter.  For some time in California, retail prices were low reflecting retail price caps imposed by the regulator. However, in the summer of 2000 wholesale energy prices rose steeply as electricity generation failed to keep up with demand. The supply problem reflected the fact that no new generation capacity was built in the 1990s and there were few new transmission lines, all of which stemmed from environmental requirements and regulatory uncertainty. The retail price caps meant that that wholesalers were unable to pass on their high costs to customers, and so made large loses (Banks, 2002b).

The Californian electricity crisis is sometimes attributed to deregulation. However in fact what it demonstrates is that the regulations that persist after breaking up monopolies have to be carefully designed and adapted as markets change, otherwise consumers and whole industries can be made worse off in the long run.

Regulations that persist after breaking up monopolies have to be carefully designed and adapted as markets change, otherwise consumers and whole industries can be made worse off in the long run.

To motivate adequate investment, prices need to be at least sufficient to cover the long run costs of operations, including an adequate return for risk. Regulated prices should also not be so far above costs to detract from the efficient use of services or to inhibit investment and innovation in related markets. High prices can lead to inefficient duplication of services and facilities where users have no option but to build their own.

It follows therefore that there needs to be a balance between the short terms gains for users and consumers in having low prices, and long term interests of the same users and consumers, which requires the efficient timing and scale of investment.  Regulators need to provide clear signals as to how this balance is going to be achieved.

To motive adequate investment, prices need to be at least sufficient to cover the long run costs of operations, including an adequate return for risk.

Greater Private Sector Participation in Up-Stream Energy Projects

Another impediment to efficient markets is investment uncertainty brought about through cumbersome regulations that exacerbate ambiguity for private investors. This can apply to both downstream activities like access to pipelines, terminals and retail price caps, as already discussed, as well as to upstream exploration and extraction investments that are heavily reliant on the integrity of property rights.

In the case of an upstream investment, developing resources that are geographically proximate to Northeast Asia will need to address some fundamental institutional impediments. For instance, the laws governing foreign investment and resource development in Russia, such as production sharing contracts, make investment very uncertain. In some cases, contract service agreements are offered to entice major oil companies to participate, but these generally do not adequately compensate companies for the exploration risk associated with these activities, and are of limited success. 

Granting property rights to foreign companies for hydrocarbon assets and addressing regulatory overlap between regional and central governments will be an important first step in addressing investment risk for foreigners.

Some governments are opposed to granting property rights for hydrocarbon assets and there are conflicts between regional and central governments. Identifying such impediments and addressing them in a way that is consistent with developing the Northeast Asian energy market will need to be pursued in each supplier country.

Diversification of Energy Supply

The ongoing political instability in the Middle East has seen many economies continue to diversify the type and source of their energy supplies. Earlier concerns about the behaviour of OPEC countries exploiting demand and supply imbalances have diminished because of the lessons learnt as countries switched from oil to other fuels. These lessons have been reinforced with increased downstream investment in consuming countries by OPEC members resulting in an alignment of interest between producers and consumers.

The main source of uncertainty is the risk of a supply disruption because of geopolitical risks associated with oil, which were dominant at the time of the Gulf war in the early 1990s and have re-emerged with a potential conflict with Iraq. The possibility of this conflict occurring will see a new interest in stockholdings. 

There are large oil deposits located outside the Middle East (Canada, US) where the geopolitical risk is low but they only become economically viable at oil prices considerably above the current level. Pacific economies have traditionally responded to geopolitical risk with least cost/low risk options such as sourcing coal and gas from Pacific economies - which are well endowed with these fuels. These strategies are likely to continue.  However the focus on coal will be constrained because of the particular environmental problems associated with it, unless new technologies are introduced to reduce carbon dioxide emissions. 

While gas is attractive from an environmental perspective there may be a demand for significant infrastructure investment for gas terminals and the like, which highlights the significance of the regulatory issues just discussed

Similar issues arise in an international context in some proposals for regional cooperation outside of the oil sector, for example, in the construction of pipeline networks across countries or the formation of integrated electricity supply systems. The same regulatory issues that we discussed earlier must in these cases be resolved through international cooperation.

Economies such as Korea and Japan should tighten their regional energy cooperation initiatives through addressing institutional arrangements that exacerbate investment risk for both indigenous and foreign investors in upstream source countries like Russia and the Central Asia region.

Efforts to diversify supply away from the Middle East are well documented, including regional cooperation models that would allow the market to work more efficiently in exploiting the factor complementarity of the Northeast Asia energy market. For countries like Korea and Japan that are heavy energy consumers and with meagre energy endowments, regional cooperation is attractive for more efficient and stable procurement of energy through utilising geographical proximity of the resource rich countries like Russia and China. 

However, as already noted, the main challenge is these strategies is to tackle the institutional arrangements that currently exacerbate investment risk for both indigenous and foreign investors. High barriers to entry, tight regulations on returns, cross subsidies in energy prices and complex tax systems persist that can deter the creation of a competitive energy market and influx of foreign investment capital. 

High barriers to entry, tight regulations on returns, cross subsidy on energy prices and complex tax systems persist in Northeast Asia which can deter the creation of a competitive energy market and influx of foreign investment capital.

Development of New Energy Sources

Innovation and new technology in the energy sector is usually concerned with growth in capacity, improvement in efficiency of energy consumption and production, and reductions in emissions of all forms of waste. They are also generally reliant on access to foreign technology and capital.

The trigger for firms to invest in these endeavours will in large part be based on the prospect that they expect to achieve a degree of transitory market power. If a firm can be confident of enjoying transitory market power it will have a stronger mandate in raising the necessary funds of the required investment. 

The current levels of efficiency and waste reflect previous technological choices which themselves were based on relative cost of labour and capital. All economies in the region now have an active interest in these technological choices, because of their implications for regional environmental problems. New technologies tend to be more capital intensive, and therefore the capacity of some economies in the Pacific cannot be expected to acquire these technologies without assistance.

Development of indigenous research capacity to manage the adoption of basic research is likely to be an important element of innovation and technology.

Furthermore, new technologies developed in high-income countries may not be relevant to other Pacific economies, without considerable effort to adapt to local conditions. For instance, technologies developed in temperate economies may not be readily transferable to some other parts of Asia. Development of indigenous research capacity to manage the adoption of basic research is likely to be an important element of innovation and technology. At least the sharing of details of the supply and demand prospects for new technologies relevant to the energy sector will be useful.

The development of an indigenous research capacity would occur more efficiently alongside efforts to coordinate research activity in the region and be cognisant of principles of comparative advantage for the countries involved. The priorities of research, either basic or that on the adoption of ideas, could be identified in regional fora with the results being taken up by various research institutions. 

There are many energy related technologies that have been developed by the private sector, and are not the result of publicly funded research. However, can the market be relied upon to deliver the wide range of required technologies? There is some concern that the market could hold back the diffusion of new products in economies where the owners of new technology are not satisfied with the risk/return on their investment. In these circumstances, the incentives for further innovation maybe lost, leading to serious consequences for the longer-term development of the local energy market. In addition, owners of technology are very sensitive to whether adequate protection of intellectual property rights exists. Despite recent progress with the WTO in this area, options to further strengthen these rights should be part of a coordinated regional position.

The diffusion of new energy products into a market from the private sector will rely on the owners being able to seek an appropriate rate of return on their investment.

Foreign Direct Investment and Trade Cooperation

The direction of change triggered by globalisation, privatisation and liberalisation of coal, oil, gas and electricity markets is continuing to alter the structure of the energy industry and the way services are delivered. 

In the traditional model, state monopolies or private companies with exclusive franchises were the primary suppliers of energy production and services such as power plants and pipeline construction, as well as end use activities such as metering and billing. This traditional state-sponsored approach however is changing with deregulation and is providing significant incentives for outsourcing services, such as oil and gas field services, electricity and gas network management, energy transportation and storage, trading and brokering services, construction and energy end-use activities such as energy efficiency auditing and facilities management. These changes foster greater innovation and competition, which can be supported through well-targeted measures to remove impediments to the flow of capital and technology to the Northeast Asia region. 

Openness to trade and investment therefore is an important element in enabling energy markets in Northeast Asia to evolve based on global best practice. The attractiveness of the region to foreign investors and owners of technology could be further developed particularly where regional trade cooperation is cognisant of removing institutional arrangements that exacerbate investment risk in the industry. These include for example trade barriers and regulatory price practices that discriminate between domestic and foreign service providers.
 These barriers can prevent the industry achieving efficiency and impede the development of energy supplies from geographically proximate sources.

Trade barriers and regulatory price practices that discriminate between domestic and foreign service providers in Northeast Asia can prevent the industry achieving efficiency or impede new energy supplies from geographically proximate sources.

An important contribution of the international agreements on or commitments to international trade and investment policy (eg in the WTO and APEC) is their capacity to help drive and bind domestic policy change.  APEC in addition has the mechanisms in place to share information on the sorts of policy which we are arguing in this paper are critical to meeting supply security objectives. APEC processes can also be supplemented by discussion in “second track” vehicles to help align expectations on market outlooks and to share information between private investors and policy makers on the features of desirable investment and trade policy regimes for energy projects.

There is a tendency at present to pursue these same issues in small group arrangements, including discussion on options for trade and investment policy change that apply formal and preferential arrangements within such groups.  Small groups might seem attractive on the grounds that progress could be expected to be faster and more far-reaching.  In our view, that approach would be a mistake and it would not contribute to an efficient solution to the energy security issue in Northeast Asia

As we have argued here, the key to energy security is the application of market forces leading to efficient choices about development sequences and utilisation of energy products, as well as to the development of new technologies and options. Small-group preferential arrangements risk diversion of trade to less efficient suppliers, and they risk entrenching less globally competitive investors in the provision and development of new products and services.  Further, a reliance on a smaller group runs against the experience of how open markets contribute to greater price stability and supply security.  Finally, smaller group arrangements run greater risks of capture by those found in the preferred positions and in the end may stall reform (eg a move to global benchmarks in the WTO process), and not promote it.  

A retreat from a global orientation does not help deal with the risks associated with participation in world markets – on the contrary, it can make the problems even greater.

The development of geographic proximate hydrocarbon reserves in Northeast Asia through small-group preferential arrangements will risk diversion of trade to less efficient suppliers, and entrench less globally competitive investors that will undermine energy security and exacerbate price instability.

Australia as an Energy Partner

Australia is an important partner in the portfolio of energy suppliers to NE Asia for two basic reasons.

· First, Australia is a good benchmark for the competitive supply of product and services, which reflects not just a capacity to use its rich energy endowment but also the ability to create and implement new technology to remain competitive.

· Second, it is one of the few regional energy suppliers that offers a stable political risk profile without a large price premium for this important characteristic. This was reflected to some extent with the Australia-China gas deal that beat several other emerging nations on both hard and soft commercial parameters.

The second feature listed above was achieved because Australia is a market leader in creating and using technological and financial innovations to bundle together services and products to the advantage of downstream customers. 

Australia is a unique supplier of energy to NE Asia because it has broken the nexus between security of supply and the price premia which it traditionally attracts. This reflects its capacity to be a market leader in creating and using the latest technological and financial innovations to bundle together services and products to the advantage of its downstream customers.

Access to these innovations by Northeast Asian economies is critical to reaching their energy security ambitions.  Such exposure will also impose an appropriate commercial discipline on the development of geographically proximate hydrocarbon reserves in Northeast Asia. That strategy is attractive and important but it may not be sufficient to support the international competitiveness dimension of energy security over the longer term. An innovative approach to the use of technology, value chain management and the bundling of product and services will be the key to maintaining and ultimately improving the international competitiveness of the region. The real challenges lie in these areas and they highlight the value to the region of maintaining open and contestable markets in which foreign capital, technology and entrepreneurship can compete.

Any endeavour of Northeast Asia economies to develop geographically proximate hydrocarbon reserves is attractive and important but it may not be sufficient to support the international competitiveness dimension of energy security over the longer term.

Environmental Considerations

The magnitude of impact of the Kyoto Protocol (KP) on energy production and consumption in Northeast Asia will be an important area of future energy security research. As the major economies in the region have committed to the Protocol, it is likely that demand will increase for energy and emission management technology. This will also be accompanied by a period of uncertainty as economies that are both energy exporters and importers will be increasingly exposed to emission abatement measures and substitution pressures.

Northeast Asia is expected to be increasingly sensitive to energy-environment issues in the future because of its rapid growth in energy demand and the significance of coal in the basket of total energy consumed (Lee, 2002). The continued use of coal as an important source of energy however will need to be balanced with the impact on the local and global environment. 

Regardless of the scenarios that may unfold with the impact of the greenhouse gases on the environment and consumption of fossil fuels, an economy’s access to new technology and capital will be important in determining a country’s ability to respond to the changing economics of energy consumption.

In the medium term, the likelihood of sanctions or trade discrimination could increase, particularly in circumstances where individual countries systematically fail to comply with their commitments with the KP. The economic and social impact of non-compliance is not well understood and needs further research. However, one possible outcome is that trade discrimination or sanctions could reduce a country’s terms of trade over the medium term (i.e. ratio of export prices to import prices). This could emerge because export product may need to be redirected to secondary markets in circumstances where the primary market will no longer accept these goods from non-compliant countries. Secondary markets are less attractive as real prices received for exported goods are likely to be inferior compared with the primary market. Indeed, any supplier country that has an economic interest in a KP country that may not comply will need to give careful consideration to its strategic interests.

The likelihood of sanctions or trade discrimination could arise, particularly in circumstances where individual countries systematically fail to comply with their commitments with the KP. This could reduce a country’s terms of trade.

Managing the risk of trade discrimination from environmental issues will involve capability building with long lead times to achieve more efficient use of energy, and the application of technology to capture and sequester emissions. The demand for energy and emission management technology services, including renewable energy and clean technologies will increase. The response to this increase in demand will assist in dealing with the pressures to moderate emission impacts and protect both international competitiveness and maintain existing markets. 

There is nonetheless significant ambiguity within the KP mechanism that could limit the capacity of countries to be pro-active in their emissions management. For instance, emission trading under the KP is not developed and the market for carbon credits is expected to be inefficient until liquidity is deepened. The reliance on Joint Implementation and Clean Development Mechanisms will provide added stimulus to creating new technology and represent a useful source of supply for carbon credits that will potentially ease adjustment costs throughout the region.

The treatment of credits from non-Kyoto countries, however, has added to the uncertainty for the region and could have implications for trade and investment decisions. For example, credits generated by non-Kyoto parties such as Australia will not be Kyoto compliant even where the carbon accounting is in line with KP methodology. Some Japanese industrial firms and utilities have already invested in forest sink projects in Australia. However these projects will probably not be eligible to offset emissions in Japan or other Annex 1 countries and therefore could be of limited value in the KP market.

Significant ambiguity with the Kyoto Protocol mechanism could limit the capacity of countries to be pro-active in their emission management - which is not helping address the environmental aspects of energy security.

The uncertainty of the KP is a challenge for policy makers and businesses in economies that are both net importers and exporters of energy. The complexity of the task in assessing the impact of the KP on trade and investment patterns through the region is exacerbated as some economies are signatories to the protocol and others are not. 

The complexity of the task in assessing the impact of the KP on trade and investment patterns through the region is exacerbated as some economies are signatories to the protocol and others are not.

A prudent approach to this uncertainty is recommended for policy makers, as there is a need to avoid collateral damage from unilateral decisions on both domicile economies and major trading partners. Working through the implications of KP in the context of the highly internationalised supply chain in the energy industry is an important task, along with the analysis of prospective changes in the consumption and investment decisions.

Countries like Australia that have opted to remain outside the KP will need to monitor new information and use this to reassess their position on a regular basis. This will help to ensure that their decision continues to be rational and to support their own medium term growth and that of their major trading partners. 

A major concern for Australia is whether its decision to opt out of the KP could undermine the capability of its major trading partners to undertake the appropriate structural adjustment to meet their commitments. In addition, the period of uncertainty ahead will naturally imply new opportunities and threats for all participants in the industry. For instance, Australia has a significant comparative advantage in the area of renewable energies and emission abatement technologies that could be compromised to the disadvantage of both Australia and its major trading partners. 

From a broader regional perspective, further analysis and dialogue is needed to assess the capability of individual economies to meet their commitments in KP. The regional dialogue on energy security will need to expand in terms of its participation and its agenda. There is value in a focus on the important issues relating to the environment and the implications of international agreements for country competitiveness that drive patterns of trade and investment. In light of the importance of these issues, a forum that can exchange information, and examine the different perspectives needed to rigorously assess national interest decisions for both the current and longer term, would be valuable.

In light of the importance of KP issues, a forum is needed to strengthen the exchange information, and to examine the different perspectives needed to rigorously assess national interest decisions for both the current and longer term.

Special efforts need to be made to understand the implications of KP related decisions on major trading partners.

Conclusion

The Northeast Asia region has a proud track record of being adept in responding to the dynamic nature of the challenges associated with energy security. However, the period ahead is expected to be difficult because of the conjunction of circumstances where major economies in the region will be settling in deregulation of their energy markets, as the same time as the onset of new environmental regulations through the Kyoto Protocol. 

It is important that policy makers do not slowdown their energy reform initiatives because of this uncertainty and that they take a position where they accommodate the now higher levels of geo-political risk as well as the unknown dimensions of environmental regulations. The most productive avenue of policy activism is to forge an energy policy framework that is in principle pro-market and complemented with transparent regulatory regimes. This will ensure that there is sufficient room to accommodate market led structural adjustment and innovation that is open to the discipline of foreign capital and technology. The same principles are relevant to the design of cooperation between countries, for example, in the relation to the construction of new infrastructure and the sequencing of resource development. 

During the period of uncertainty ahead, market forces will need to be central to achieving energy security and the continuation of higher living standards for the people of the region. The greatest risk to energy security is that this focus will not be maintained.

The final issue therefore is how this focus might be developed and maintained, so the processes of reform within each economy be supported.  We argued for an open approach to trade and investment policy and argued against a focus on smaller group arrangements.  Close proximity does not necessarily support efficiency. Small groups are unlikely to create an environment that contributes to genuine energy security.

We have also noted on a number of occasions the value of a reinvigorated regional dialogue on energy security.  Some of the talking points of this dialogue include the demand and supply outlooks in the region, the value of open and non-discriminatory trading regimes for energy, the design of contracting arrangements that are attractive to both buyers and sellers involved in long-term projects, the lessons learnt already about the management of risk in the regulatory process in the energy sector, the efficient response from a regional perspective to increasing environmental concerns (particularly those embodied in the Kyoto Protocol), the design of tax regimes (particularly resource rent taxes) and their impact on the sequencing of the exploitation of deposits, and the scope to share information on priorities in research related to energy production and consumption.  All these items are key elements of any economy’s response to the challenge of energy supply security.
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� 	One the authors (Findlay) was involved in a meeting of the PECC’s Minerals and Energy Forum (MEF) on these same issues in the Korea Energy Economics Institute in 1991.  Similar themes to those discussed here are evident in the report of that earlier meeting (PECC MEF, 1991).  The MEF is an example of the type of institutional arrangement which could support the policy dialogues proposed below.


� 	Table 1 shows a lower share of consumption in volume terms, at just under 70%.


� 	Lee, Sang-Gon, President Korea Energy Economics Institute, Symposium on Pacific Energy Cooperation 2002, February 19-20,2002 Japan.


� 	China is included in this group but imports only gas.  These data are provided by the International Economic Data Bank at The ANU. Data in this paragraph refer to 2000.


�  	Apart from the Middle East, the sourcing of energy is mainly concentrated in the Western Pacific.  The US accounts for a very small share of gas imports, and Angola is an important oil supplier.


�  	Strategies in place in ASEAN have been reviewed recently by Koyama (2002).


� 	These views were raised by Tata Energy Research Institute in a paper entitled ‘Energy Security Issues and Implications for Asia’ May 1999 pp.8-15.


� 	Up-to-date information on policy developments in these sectors is available from the website of the Australian Competition and Consumer Commission (� HYPERLINK http://www.accc.gov.au ��www.accc.gov.au�: see the sections on ‘electricity’ and ‘gas’).


�  	The American Enterprise Institute has recently published a review of impediments to trade and investment in energy services – see Evans (2002).


� 	The implications of KP appear significant. However any further analysis should also be cognisant of the wider context of environmental treaties such as those related to endangered species, ozone protection and transportation of hazardous waste. 
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4 Countries Agg

		Reporter: China + Japan + Korea + Taiwan

		Coal										Crude Oil

				1998		1999		2000						1998		1999		2000

		AUSTRALIA		5127390		4513241		4598249				SAUDI ARABIA		9926618		11480432		21985409

		CHINA		1048476		1110041		1536681				UNITED ARAB EMIRATES		8454376		9185743		15471079

		CANADA		1379237		1050158		882339				IRAN		4015979		5344845		9635581

		INDONESIA		978026		960318		941177				OMAN		2543127		3552231		6935932

		USA PR USVI		642795		397194		323454				KUWAIT		2712600		3266511		6404080

		RUSSIAN FED		232230		238853		317884				QATAR		2609739		3120857		5767860

		VIETNAM		71208		61015		58845				INDONESIA		2211787		2874186		4481890

		NEW ZEALAND		28040		34751		51156				ANGOLA		623675		1317755		2791075

		COLOMBIA		20888		16945		3672				AUSTRALIA		673842		952404		2687387

		KOREA, PDR		16386		10835		42683				IRAQ		340096		1305405		2056063

		HONG KONG		6		2652		5045				YEMEN, unified		849121		938482		1400223

		INDIA		0		858		6511				WORLD		40571779		50548203		92508192

		WORLD		10027296		8778969		9025933								67%		72%

						12%		7%

		Gas										Coal + Oil + gas

				1998		1999		2000						1998		1999		2000

		INDONESIA		4112477		5214968		7713034				SAUDI ARABIA		11654035		13654404		25097595

		MALAYSIA		2501208		2431228		3815028				UNITED ARAB EMIRATES		10129134		11006486		18314913

		SAUDI ARABIA		1727417		2172775		3112186				INDONESIA		7302290		9049472		13136101

		UNITED ARAB EMIRATES		1674758		1820743		2843834				IRAN		4160102		5510937		9915424

		QATAR		638859		1080718		2538127				AUSTRALIA		7230329		6912804		9437959

		AUSTRALIA		1429097		1447159		2152323				QATAR		3248598		4201575		8305987

		BRUNEI		961258		948671		1460141				OMAN		2543127		3552231		7383351

		KUWAIT		377347		464086		751438				KUWAIT		3089947		3730597		7155518

		USA PR USVI		237370		230862		366093				MALAYSIA		3114739		3161957		4929123

		IRAN		144123		166092		279843				ANGOLA		623675		1317755		2791075

		KOREA, REP		143725		255621		252009				CHINA		2142840		1838520		2762823

		WORLD		14118058		16627487		26244787				OTHER						18549043

						22%		21%				WORLD		64717133		75954659		127778912		127778912

												sub=total						109229869





4 Countries Agg

		





Japan

		Reporter: Japan										Japan

		Coal										Oil

				1998		1999		2000						1998		1999		2000

		AUSTRALIA		3223761		3113886		3189512				UNITED ARAB EMIRATES		6340064		6826256		11367128

		CANADA		996819		773772		593310				SAUDI ARABIA		5302123		5823760		11120743

		CHINA		540205		471976		590146				IRAN		2347460		3024514		5170647

		INDONESIA		478950		461642		453592				QATAR		2127696		2479841		4124539

		USA PR USVI		403561		236439		201084				KUWAIT		1483999		2010892		3627245

		RUSSIAN FED		189572		179115		198318				INDONESIA		1194634		1549994		2217700

		VIETNAM		62873		51883		50329				OMAN		1025520		1663203		1999166

		NEW ZEALAND		21393		28136		40983				CHINA		776104		662791		1095708

		KOREA, PDR		14692		9364		11742				AUSTRALIA		226227		194258		741757

		INDIA		.		858		4466				IRAQ		83473		688518		660704

		COLOMBIA		18450		16945		3672				VIETNAM		306119		328910		546596

		TAIWAN		127		263		407				WORLD		22146701		26533991		44553768

		WORLD		6132607		5450677		5409626

		Gas										Coal,Gas,Oil

				1998		1999		2000						1998		1999		2000

		INDONESIA		2813032		3408560		5147657				UNITED ARAB EMIRATES		7816029		8364739		13630793

		MALAYSIA		1665184		1587420		2623800				SAUDI ARABIA		6260340		7217622		13217408

		UNITED ARAB EMIRATES		1475965		1538483		2263665				INDONESIA		4486616		5420196		7818949

		SAUDI ARABIA		958217		1393862		2096665				AUSTRALIA		4847245		4655859		5938793

		AUSTRALIA		1397257		1347715		2007524				QATAR		2727320		3360565		5741079

		QATAR		599624		880724		1616540				IRAN		2351519		3030728		5263187

		BRUNEI		864538		839496		1256064				KUWAIT		1715782		2276335		4068202

		KUWAIT		231783		265443		440957				MALAYSIA		1926173		1880187		2917083

		USA PR USVI		227722		221517		279287				OMAN		1025520		1663203		2016131

		IRAN		4059		6214		92540				CHINA		1319317		1139046		1689176

		KOREA, REP		20615		39590		50990				BRUNEI		1000457		1022180		1603877

		WORLD		10271997		11557753		17942877				USA PR USVI		667837		638419		677024

												WORLD		38551305		43542421		67906271





China

		Reporter: China

		Coal										Oil.

				1998		1999		2000						1998		1999		2000

		AUSTRALIA		51044		41918		42227				OMAN		704309		633401		3259231

		NEW ZEALAND		6647		6615		10173				ANGOLA		153453		355616		1842017

		INDONESIA		.		.		8175				IRAN		415915		519838		1464018

		VIETNAM		121		1190		1749				SAUDI ARABIA		193862		332714		1177818

		GERMANY, unified		.		.		94				INDONESIA		386615		487615		966152

		KOREA, PDR		344		151		90				YEMEN, unified		520806		552438		735011

		USA PR USVI		.		8		5				VIETNAM		109807		218890		730231

		JAPAN		10		21		3				SUDAN		.		49649		729481

		NETHERLANDS		.		.		3				IRAQ		59835		115846		647631

		SWEDEN		.		.		1				QATAR		.		.		344390

		TAIWAN		3		.		1				RUSSIAN FED		15846		81660		320132

		WORLD		68341		60858		68598				NORWAY		55901		254302		299931

												WORLD		3274537		4641236		14860657

		Gas										Coal,Gas,Oil

				1998		1999		2000						1998		1999		2000

		SAUDI ARABIA		356746		253730		265771				OMAN		704309		633401		3259231

		UNITED ARAB EMIRATES		59041		152274		216668				ANGOLA		153453		355616		1842017

		THAILAND		32158		125429		206484				IRAN		506700		583751		1550022

		KOREA, REP		119415		206698		181967				SAUDI ARABIA		550608		586444		1443589

		MALAYSIA		16050		90896		125973				INDONESIA		412447		559230		1063382

		INDONESIA		25832		71615		89055				YEMEN, unified		520806		552438		735011

		IRAN		90785		63913		86004				VIETNAM		111792		223152		731980

		KUWAIT		17679		15121		84177				IRAQ		59835		115846		647631

		AUSTRALIA		16303		72638		67075				AUSTRALIA		109550		246019		379100

		USA PR USVI		6597		4111		36699				QATAR		5295		24667		363379

		SINGAPORE		27427		25476		36438				RUSSIAN FED		23640		81735		320177

		TAIWAN		451		3251		21110				UNITED ARAB EMIRATES		124926		152274		311958

		WORLD		824037		1198414		1540893				MALAYSIA		71717		123554		310452

												WORLD		4166915		5900508		16470148





Korea

		Reporter: Korea										Korea

		Coal										Oil

				1998		1999		2000						1998		1999		2000

		AUSTRALIA		1093371		833148		824634				SAUDI ARABIA		3405005		4362097		7801061

		CHINA		311910		452709		698113				UNITED ARAB EMIRATES		1737165		2089292		3618792

		CANADA		310497		230340		235069				IRAN		891831		1334909		2161466

		INDONESIA		151426		148428		132036				KUWAIT		862107		871271		1859177

		USA PR USVI		155173		104123		97577				OMAN		762284		941374		1310600

		RUSSIAN FED		29469		30536		78608				QATAR		482043		641016		1298931

		HONG KONG		.		1426		3292				INDONESIA		478635		688289		1067234

		VIETNAM		4167		4927		2835				AUSTRALIA		194900		285052		1050957

		THAILAND		.		.		1721				ANGOLA		106176		646179		653789

		JAPAN		.		2226		171				YEMEN, unified		206410		308185		579657

		MONGOLIA		.		.		4				CONGO		314668		287361		539378

		WORLD		2204754		1941510		2156583				MALAYSIA		266165		371827		534881

												WORLD		11240588		14782697		25215629

		Gas										Coal,Gas,Oil

				1998		1999		2000						1998		1999		2000

		INDONESIA		971824		1311196		1757068				SAUDI ARABIA		3793964		4847484		8488073

		QATAR		33940		175327		902598				UNITED ARAB EMIRATES		1850681		2191914		3941553

		SAUDI ARABIA		388959		485387		687012				INDONESIA		1601885		2147913		2956338

		MALAYSIA		475405		472115		627635				IRAN		926975		1417514		2247317

		UNITED ARAB EMIRATES		113516		102622		322761				QATAR		515983		816343		2201529

		BRUNEI		96720		109175		204077				KUWAIT		958823		1011632		2062378

		KUWAIT		96716		140361		203201				AUSTRALIA		1297307		1130530		1923620

		IRAN		35144		82605		85851				OMAN		762284		941374		1741054

		AUSTRALIA		9036		12330		48029				MALAYSIA		741570		843942		1162516

		USA PR USVI		2885		5204		36332				CHINA		627015		513856		807459

		ALGERIA		9641		39961		31228				ANGOLA		106176		646179		653789

		BAHRAIN		1734		1209		6303				YEMEN, unified		206410		308185		579657

		JAPAN		6031		25637		4265				CONGO		314668		287361		539378

		UNITED KINGDOM		37		21		58				IRAQ		65886		151735		508507

		WORLD		2243920		3003168		5355192				WORLD		15689262		19727375		32727404





Taiwan

		Reporter: Taiwan

		Coal										Oil

				1998		1999		2000						1998		1999		2000

		AUSTRALIA		759214		524289		541876				SUB-SAHARAN AFRICA		947079		1211887		2158932

		INDONESIA		347650		350248		347374				SAUDI ARABIA		1025628		961861		1885787

		CHINA		196361		185356		248422				CONGO		306828		590638		1099954

		S AFRICA CUST UNION		146075		128626		95110				IRAN		360773		465584		839450

		CANADA		71921		46046		53960				KUWAIT		329681		346617		830454

		RUSSIAN FED		5395		29202		40958				AUSTRALIA		210512		341631		624875

		KOREA, REP		1350		1320		30851				UNITED ARAB EMIRATE		311262		270195		389869

		USA		84061		56624		24788				OMAN		51014		314253		366935

		VIETNAM		4047		3015		3932				CAMEROON		61320		127712		329396

		INDIA		.		.		2045				NIGERIA		230625		184655		313507

		WORLD		1621594		1325924		1391126				ANGOLA		348306		308882		295269

												IRAQ		130902		349306		239221

												INDONESIA		151903		148288		230804

												WORLD		3909953		4590279		7878138

		Gas										coal_gas_oil

				1998		1999		2000						1998		1999		2000

		INDONESIA		301789		423597		719254				SAUDI ARABIA		1049123		1002854		1948525

		MALAYSIA		344569		280797		437620				INDONESIA		801342		922133		1297432

		SAUDI ARABIA		23495		39796		62738				AUSTRALIA		976227		880396		1196446

		UNITED ARAB EMIRATE		26236		27364		40740				CONGO		306828		590638		1099954

		AUSTRALIA		6501		14476		29695				IRAN		374908		478944		854898

		KUWAIT		31169		43161		23103				KUWAIT		360850		389778		853557

		KOREA, REP		3695		9333		19052				MALAYSIA		375279		314274		539072

		IRAN		14135		13360		15448				UNITED ARAB EMIRATE		337498		297559		430609

		AFRICA		5045		1630		15231				OMAN		51014		314253		366935

		USA		166		30		13775				CAMEROON		61320		127712		329396

		JAPAN		3549		5105		11959				NIGERIA		230625		184655		317828

		ALGERIA		5045		1630		10910				ANGOLA		348306		308882		295269

		WORLD		778104		868152		1405825				CHINA		196508		185618		266188

												WORLD		6309651		6784355		10675089






