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In the early 1970’s The Limits To Growth, a report of the Club of Rome’s project on the predicament of mankind produced a set of conclusions that were stunning to the international community
.  It was ultimately published in 30 languages and sold over 30 million copies.  According to the study, the world would ultimately run out of many key resources, including fossil fuels.  The prediction that shortages of energy and other natural resources would become widespread as we neared the end of the 20th Century was recognized as an error.  The period of the 1980’s and 1990’s was devoted to showing that this Malthusian type of thinking was misinformed and that we actually had a glut of oil and gas which would see the price of such commodities enjoy a significant decline.  To a great many, this seemed to be coming true, but just as the century was coming to an end the prices seemed to soar and the questions of what the future would bring seemed to haunt us all over again.

When one thinks of energy, security and cooperation within the 30-year time frame, it is most likely equal parts of outdated assumptions and entirely new and diffuse ideas and concepts.  E nervy policy, today, is at an unpredictable transition point -- we have just begun to move beyond the tired concepts of the last century yet we do not have a firm grasp on a new set of variables which will inevitably alter our current energy and security policies for the future.  


As we peer into this foggy energy future, we do know that, barring the sudden discovery of a low-cost “super technology” that will dramatically reduce our enormous appetite for fossil fuels, the availability and hence the security of a sufficient supply of fossil fuels will be an imperative for developed economies and certainly essential for developing economies, such as China and India.  Several trends appear to be relevant to the discussion of sustaining a substantial energy supply and ensuring its security for the next 30 years.  These trends should be contemplated as foreign policy practitioners wrestle with the geopolitics of the 21st century where pursuing energy and ensuring its secure delivery become more closely entwined.


Today’s energy industry is now more driven by technology, efficiency gains, environmental imperatives and competition than previously.  New forms of integration and strategic alliances are emerging.  Privatization and deregulation trends in energy have accelerated this process.  The overall trend towards consolidation with increasingly larger corporations holding larger known reserves and national enterprises assigned the responsibility for managing national assets has become paramount. 

The new regime of market forces has begun to render obsolete the supply management techniques that oil producers used so effectively in the past.  The ability to see oil prices on a screen and trade oil and its products 24 hours per day have introduced global price transparency, such that short term price swings even out over time, while reductions in operating costs since the stock market crash of 1986 have already changed the relationship between oil suppliers and consumers.  This new paradigm means that transportation costs and foreign supply diversification are becoming more important.  The issues are becoming more and more those of energy security, not the absolute availability of fossil fuels.  Hence, the key concern for policy makers in nation-state decision-making is not predicting the specific movements of the future fossil fuels market, but grasping the importance, and the potential disruptive impact, of those markets on national and international interests, be they of an economic, political or even a security nature.

TRENDS IN ENERGY CONSUMPTION


There are a number of important changes taking place, in particular, the rise of natural gas as the fuel of choice for power generation and the development of renewable energy as an important additional source of supply.
  Yet, far from being relegated to the sidelines, the role of crude oil continues to be one of the most interesting and critical stories for our future. It is not simply supply which dominates our discussions but the issue of energy distribution costs which are now beginning to emerge as critical to future energy security over the next 30 years.  The regional consumption patterns (see figure 1) 
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Suggest that energy availability, the costs of recovery, the cost of transportation, and the returns on investment are the most important issues that face the international community in the near term future. The recent shift to natural gas for power generation, and the emergence of an LNG trading market are important elements in domestic energy strategies.  These regional patterns of use suggest that the mix of coal, crude oil, and gas in regional demand is undergoing change.  Environmental and social considerations now play a much more meaningful global role than in the past because international concerns over greenhouse gas emissions and because cleaner fuel and conservation technologies are becoming more available and price-competitive at the retail level as the recent brouhaha over the U.S. withdrawal from the Kyoto Protocol suggests.  

While these issues are important, the key concern for policy makers in nation-state decision-making is not predicting the specific movements of the future fossil fuels market, but grasping the importance, and the potential disruptive impact, of those markets on national and international interests, be they of an economic, political or even a security nature.  The concept of energy security is fast becoming a major topic of discussion in International Relations.  The Nautilus Institute defines the concept as:

Energy security stresses the need to take measures to reduce vulnerability to energy supply disruption, especially foreign oil. Such measures include diversifying energy fuels, developing fuels and technologies which enhance environmental health and build regional confidence, strengthening demand-side management, and engaging in preventative diplomacy along vital sea lanes. The energy security framework is especially salient in Japan, which is highly dependent on foreign energy sources.


The nature of the World in the 21st Century is vastly different in terms of predicting energy demand than it was in the last century, so much so that it is difficult to grasp the very concept of energy security.  In 1970 the world population totaled 3.4 billion: 1.2 billion were living in the “more developed” countries and 2.2 billion resided in “less developed” countries.  The rich poor split was 35/65.  Three decades later, the world’s total population is 6.4 billion
.  The split is now 20/80!  It is anticipated that this wealth gap is likely to expand to greater magnitudes as the century plays out.  More importantly, the list of large populated countries is changing.  For instance, China and India alone are, today, the size of the entire less developed population of the globe 20 years ago.


What occurs as developing countries, such as China and India, industrialize and vastly increase their energy appetites?  Perhaps by 2030, both or either country could become the next Japanese economic miracle of the 1960s.  If, for example, China grows from its present per capita energy consumption to the lowest level of the OECD countries’ energy consumption , then China’s energy consumption would grow more than six-fold to over 100 million BOE (barrels of oil equivalent) per day or in stark terms two-thirds of the entire world’s energy use today.  In China’s case, 75% of its current energy mix comes from coal; a particularly dirty coal. If it develops along this scenario, its coal usage would increase to a level 50% greater than all the coal now consumed by the entire world.  The green house gas implications of this development are enormous.
  The projected share of northeast Asia’s global fossil fuel use and world carbon dioxide emissions are already expected to continue to rise precipitously.   Nearly a third of the growth in annual carbon dioxide emissions through 2010 are projected to come from this region. Such a dramatic rise of growth in energy use has the potential to exacerbate global environmental concerns, including climate change and marine pollution.

To-date, total world production of energy is ahead of demand:

	Indicator:  Consumption of Energy
	
	
	
	
	

	                 Global consumption of energy 
	
	
	
	

	
	
	
	
	
	
	
	
	

	[image: image1.wmf]

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Notes:
	
	
	
	
	
	
	
	

	EJ (exajoules) = 1018 joules.
	
	
	
	
	
	

	GWP = gross world product
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Source: Energy Section, Statistical Office, United Nations, New York, New York, U.S.A.
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This has not always been true, as the graph highlights.  The problems for the near future is not production, it is distribution and resource base for energy.  It is necessary to look at the three main fossil sources of  energy.

TRENDS IN SOURCES OF OIL
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As shown above, clearly oil of Middle Eastern origin will continue to be the major source for the future.  While the states of the Former Soviet Union (FSU), Africa and Latin America show significant volumes of proven reserves, they pale in comparison.  This simply points out the extreme reliance on the Middle East to relieve the projected growth in thirst.
    It also highlights the need to establish more proven reserves.  It is important to look at these new reserves in perspective.  For example, most estimates of the significance of Caspian basin oil deposits suggest that the total impact on proven reserves would be about 3 - 5 per cent.  This is not earth shattering, to say the least.   While a world - wide shortage over the next 30 years is not likely,  there are no easy solutions to the demand problem.  The world-wide reserve base is not likely to see great expansion from new finds.
  The cost of extraction of the newer fields should increase rapidly as they are mostly found in difficult locations.  Transportation costs for oil and gas will increase, making transit costs more important in the future.  However, when it is all said and done, the real issues are market driven issues of the need for capital to develop and distribute energy resources and the identification of the actors, be they nations or corporations, who will have the ability to capitalize upon the needs of us all.


Certainly world oil demand will not remain at current levels. However, according to a recent study, at current rates of consumption, world oil reserves will be depleted at a much faster rate than new discoveries are being made.  The Geneva-based IHS Energy Group stated in its annual research report that there are sufficient oil reserves to ensure a supply for the next forty years
. The clamor for oil is growing ever louder, and efforts to reduce dependence on hydrocarbon fuels remain, unfortunately, modest at best.


Dependence on foreign oil, means that consumer countries will not want the price to rise too much as demand soars, so new sources will have to come into play while old sources continue producing.  All this oil will have to come from somewhere, and exploration is booming more in the Caspian and Siberia than it is anywhere else in the world.  This said, however, it needs to be remembered that the Caspian and Sakhalin Island fields remains a long-term play with the first priority of proving-up reserves stalled or delayed by low oil prices in 1999.
  


Caspian Sea Development

The debate over the route of a main export pipeline (MEP) out of the Caspian basin began several years ago, after the Azerbaijan International Operating Company (AIOC), the working arm of a 13-member consortium that is developing three offshore deposits in the Azerbaijan sector of the Caspian Sea, began looking for a way to send its main output to world markets.  Rather than construct new infrastructure, the consortium partners decided in the end to enlarge an existing trunk pipeline that ran from Baku, Azerbaijan to the Russian oil terminal of Novorossysk via Chechnya, and construct a new high-capacity pipe from Baku to Supsa on the Georgian Black Sea coast or build a new line from Baku to Ceyhan via Georgia and eastern Turkey.


Because the AIOC will be the first Azerbaijan group to send “big oil” through a main pipeline -- and because it will probably finance the construction of the pipeline -- it has been able to determine the course of the debate over MEP routes.  As a result, even companies that are not involved in the AIOC’s Azeri-Chirag-Guneshli project are anxious to hear which pipeline route will be built.  Washington has in the past been reluctant to throw its support behind any one of the consortium’s proposed routes, saying instead that it hoped to see multiple pipelines built in the region to avoid transport monopolies in Russia and Iran.  But during the Clinton administration, the US government, citing the need to have an alternative export route to a Russian pipeline for Caspian oil and the need to keep any pipeline from going through Iran became active in supporting a Baku – Tbilisi – Ceyhan route.  This pipeline is supported by the Turkish government, which sees the need to minimize the flow through the Bosphorus.


Onshore deposits of oil at Tengiz, Kazakhstan are probably the most urgent impact upon oil availability and environmental demands from the Caspian region today.  Chevron chairs the consortium developing the field.  It has built a pipeline from Tengiz to Novorossiisk on the Black Sea (the CPC or Caspian Pipeline Consortium) to ship this crude to the Black Sea and off to market.  The main problem is that most of this new oil will not all be able to transit the Bosphorus because of the narrow, winding nature of the straits.  The current throughput in the Bosphorus is about 35 million tons per annum.  It can handle a maximum of 50 MTA.  The CPC oil is projected to seek to export as much as 50 MTA itself.  This and other new oil coming into the Black Sea via Georgia are projected to exceed the capacity of the Bosphorus by more than 100 MTA by 2010.  Thus pressure is building on having a western bypass for the Bosphorus as well as the BTC route from Baku to Ceyhan.


Another new cartel has formed to develop the Kashagan fields off shore of Kazakhstan.  This field is reported to be the biggest find of the three and as yet has not committed as to how it will export it oil.  Currently the leader in this consortium is ENI.  Exxon has holdings in all three groups.  The exact size and the amount of oil reserves in this field remain to be identified.  Its nature and the exit routes that this consortium chooses will have a tremendous impact upon the financial returns to all three projects.


Together the three regimes (AIOC, Tengiz, and Kashagan) will have a tremendous impact on the availability and delivery of new oil and gas.  While there are major fields that are owned by individual companies, these holdings will cooperate with one of the three regimes in exporting oil via one pipeline or another and they may assign delivery rights to the lead oil company from the regime that owns the pipeline.  The issue for all of this is where the oil must be sold to maximize profits for the oil companies and to facilitate urgent needs in supply stability in the world.  Most of this oil will not be sold in the Mediterranean.  That market is well supplied today and would only serve to flood that regional market.  It is not likely to supply refineries in Eastern Europe as those require Urals crude blend and cannot take the blends coming from the Caspian without major refurbishing of the refineries.  This is an expense that no one is prepared to absorb at this time.  This means that the oil is most likely destined for EU and US markets.  The transit costs are only competitive if the oil is shipped in super tankers (VLCCs).    


The interplay between the US government’s singular focus upon strategic interests and the oil companies’ focus upon commercial interests has many commentaries wondering just who will pay for the pipelines and which ones will actually be built.  Several major oil companies have refused to support the BTC pipeline because the construction costs are not yet justified in the export quantities identified by exploration.  The US government has to-date attempted to stop any competitive development of pipelines in the region.  This is a classic stalemate of strategic and commercial forces.


Sakhalin Islands

Decreasing onshore reserves of oil and increasing demand for oil products led Sakhalin to seek new oil and gas deposits offshore. In 1977, the first oil deposit was discovered to the northeast of Sakhalin Island, and during the last two decades five offshore reserves holding 273 million metric tons of oil, 878 billion cubic meters of gas, and 64 million metric tons of condensate have been discovered. Unexplored offshore reserves are estimated to contain an additional 450 million metric tons of oil and 700 billion cubic meters of gas.  Extraction of the hydrocarbon resources in the Sea of Okhotsk is constrained by severe climatic conditions, including an icing period of up to 9 months a year and ice thickness reaching 1.5-2 meters. The depth of the sea in drilling areas can reach 30-50 meters. Moreover, the area is one of high seismic activity. 


Unable to start development of the offshore Sakhalin reserves due to the lack of necessary technology and funds, the Russian Federation issued several tenders between 1991 and 1993 inviting participation by foreign oil companies experienced at drilling

in Arctic conditions. As a result, three separate tenders -- Sakhalin-1, Sakhalin-2 and Sakhalin-3 -- were won by a variety of combinations of leading oil companies, Exxon, Marathon, McDermott, Shell, Mobil, Mitsui, Mitsubishi, and Texaco. The projects are being developed under production-sharing agreements designed to split oil revenues with the Russian authorities in exchange for tax and legal stability. The attraction of the PSA model, developed with the support of the World Bank, was that it offered substantial revenues up-front to the Russians, who made no investment but received “royalties” on oil and gas sales of 6 per cent, rising as high as 50 per cent if a return on investment of 17 per cent is reached in the future. Agreements have already been signed for two projects, Sakhalin-1 and Sakhalin-2. 


The Sakhalin-1 project is being developed by an international consortium, composed of Exxon Neftegas (US; 30 percent), the Sakhalin Oil and Gas

Development Company (SODECO, Japan; 30 percent), Rosneft-Sakhalin, (Russia;

23 percent), and Sakhalinmorneftegaz-shelf (Russia; 17 percent).  The consortium will mine three oil deposits -- Chaivo, Odoptu, and Arkutun-Dagi -- which are estimated to hold 310 million tons of metric oil and condensate and 335 billion cubic meters of gas. The fields are located 8 to 32 km to the northeast of Sakhalin Island in 20-55 meter water. The area is seismic and covered by ice about half of the year. The total project costs

are estimated at US$15 billion. Following its completion of appraisal and evaluation of the fields, the consortium will start development using large, ice-resistant platforms and sub-sea templates. To support the project, special facilities and a pipeline will be built, along with other infrastructure needed for implementation of the project. The first production of oil was planned in 2000 at Arkutun-Dagi.


Development of the Sakhalin-2 project is coordinated by the Sakhalin Energy Company, which was established in 1994 by the MMMMS international consortium. The consortium includes the following shareholders: Marathon Sakhalin Limited (US; 30 percent), McDermott Sakhalin, Inc. (US; 20 percent), Mitsui Sakhalin Development Company, Ltd. (Japan; 20 percent), Diamond Gas Sakhalin B.V. owned by Mitsubishi Corporation (Japan; 10 percent), Shell Sakhalin Holdings B.V. (Dutch/British; 20 percent). (In April 1997, McDermott sold its 20 percent share in the project to the other

partners.) The project is to develop the Piltun-Astokhskoye and Lunskoye fields.


By adapting an existing Russian drilling platform to its needs, and using tankers to transport the oil rather than constructing a pipeline, Marathon, which began as the lead company for Sakhalin II, was able to more swiftly begin production and is currently in the lead in production although it started several years later than Sakhalin I.  


But now the Russian government has argued that they do not need PSA’s anymore.  With the growth in the cost of crude oil and the Russian economy the Russian government is at best ambivalent about this form of foreign investment.  The victim of bureaucratic delays in Moscow, the heads of the two projects have decided to withhold royalty payments to the Russian government in order to compensate for VAT that was levied in contravention of the PSA.  This set of conflicts could mean real setback in terms of fossil fuel supply to the growing markets in the Far East.   More importantly, it signals the struggle for control of revenues between multinationals and a country.

If one charts the dialogue at international conferences on oil development in Russia over the last 10 years it is easy to see these shifts.  With oil prices being quite low, the Russians were actively trying to push production-sharing agreements (PSAs).  Oil and gas companies support PSA’s as a means of accessing Russian and other FSU oil and gas assets.  Extremely large investments are needed to develop fields in Siberia or the Urals and get the fuels to the market.  In order to recoup these investments, PSA were seen as a safe bet.  As the price of oil rose, the Russians began to be more concerned about the size of the equity opportunity they were losing in the PSA arrangements and the whole process has slowed down.  The Russian move to privatization of the oil companies such as LukOil, YUKOS, and SlavNeft was a first step.  They have attempted to attract stock investment, private bank loans, and equity investment at various times over the last ten years.  In the last two years of conferences they are talking much more about issuing bonds or developing mutual funds to support development.  This is a much more controlled approach to sharing profits from the extraction of oil and gas and shows the growth of sophistication on the part of the oil rich developing countries in their approach to controlling their own assets.  It is consistent with growing national concerns with control over local natural resources and demands for a greater share of the returns from extraction.

The next thirty years may include the significant decentralization of the modern nation-state.  In addition to the existence of greater global security threats, international oil and gas firms working in the hinterlands will likely encounter a weakening of governance from the center and a more chaotic and disjointed implementation of laws at the local and regional levels. Accordingly, local citizens will frequently look to any source of authority or organization to address their grievances, particularly economic and social ones.  Be it an individual country’s explicit policy of decentralization or implicit failure of governance, with greater frequency large multinational companies will be on the front lines of political, economic and social unrest and will be forced to develop policies and programs accordingly and therefore, companies may need to tie themselves more closely to local sources of moral authority (e.g., religious, educational, cultural) as insurance against such adverse developments.  The Sakhalin Islands are an important yardstick on how this trend will play out.


These two new sources of oil point out two very different burdens corporations and nations face in maintaining enough supply of product to meet the demands.  The first is the political issues of dealing with newly emerging regions in both their domestic difficulties with the federal government and with the federal governments lack of understanding of the financial, environmental, and political issues arising from access to great wealth in regions of a country that may have been the poorest in that country.  The other is the issues of who should get the supplies and who should benefit from the transit revenues for such transportation fees.  Both issues are raising major policy debates with in the host country and from the potential customer base for the resource.  They are also beginning to be recognized as some of the more difficult environmental issues and the potential source of development for not just the resource rich countries, but their neighbors as well. 


	TRENDS IN NATURAL GAS DEMAND


Recent global energy consumption patterns amply demonstrate that Gas is becoming the major new energy source in the near term future.  World gas consumption rose by 2.4% in 1999, significantly higher than the 1.7% average of the past 10 years.  Over the past ten years, annual gas production has increased by 16 percent.  Experts contend that, without any new discoveries, there is approximately 64 years of gas available, maintaining current patterns of consumption.
  The African region saw the fastest rate of growth in use of natural gas, 7.2%.
  Europe and the FSU also exceeded their 10-year averages.  In Portugal and Greece, for example, consumption more than doubled in 1999.  Despite the increase in consumption, the worlds two largest producers- Russia and the USA-produced the same amount in 1999 as they had in 1998.
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Natural gas demand as a source of power appears set to expand dramatically in the future.  In the U.S. the energy crisis in California  highlighted the need for gas and the growing likelihood of both spot shortages of gas and power plants to produce energy.  In Europe, tight market competition for gas is expected to exert downward pressures on the market.  One of the major projects in the near future for gas distribution is the Yamal pipeline from Northeast Russia to Germany and the Baltic pipeline system.  The Asia-Pacific region has a myriad of gas needs, including the need for gas pipelines.  Improved gasification technology using coal, petroleum coke, orimulsion and residual fuel oil will further develop gas-fired power in this region, especially.



	



In the Middle East gas is viewed as an export commodity.  Iran is becoming a more important exporter as the development of the South Pars Field and construction of a gas pipeline into Turkey are realized.  Qatar, which has the third largest reserves globally, has taken substantial measures to develop its 8.5 billion cubic meters of reserves by co-investing in LNG technology with foreign partners, notably Japan.  It plans to supply the states along the southern Arabian Gulf in the future as their needs become greater.  Oman is also expected to become a prominent gas exporter by building an underwater pipeline to Pakistan for the South Asian market.
  BP has announced the construction of a new gas pipeline from its field in the Caspian to Turkey for the sale of gas to Turkey.  Blue Stream, the pipeline proposed to go under the Black Sea to supply gas to Turkey from Russia will also add to the distribution system for gas in this region.
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TRENDS IN COAL CONSUMPTION


We must not lose sight of the importance of coal in the developing countries.  Coal, as an important source of energy in both Asia and Africa, contributes 30 to 40 percent of both continents’ domestic energy requirements.  While there are variations from region to region, and/or country-to-country, in the mix of fossil fuels consumed, it is essential to examine both growing and diminishing demand.  Coal now amounts to about 40% of the world’s total energy consumption
.  It is most used as a source of energy in Asia.  The Chinese have been most active in using coal production of energy.  But many other states employ it as well.  If coal retains its current mix, absent some revolutionary improvement in the emissions that it produces, the world’s atmosphere will obviously be very different than it is today.  Fortunately, the world decline in coal consumption of recent years seems to be intensifying.  It is driven by the dramatic fall in China, the world’s second biggest consumer.  Chinese coal consumption fell by 16.8% in 1999.  Coal consumption fell in all regions except the U.S. and Russia.  But every percent decrease in coal use puts an added strain on the alternative barrels of oil equivalent energy that would take coal’s place.  If the world’s total energy use increases by 40% to 100 million BOE per day and coal usage drops by even 5% or 10%, the necessary natural gas supply additions this shift implies would mean that gas demands would start to go haywire.
  There is a major difference between daily supply falling short of demand and projections that the world would need to find a way to produce two to five times more natural gas in 30 years.  This shift in gas demand would create a real question as to whether the world’s reserve base is sufficient for this to happen.  The following figure puts the shifting demands in proportion:

 Look at the trends across the three primary fossil fuel resources:

	Indicator:  Fossil fuel consumption 
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While all three are rising slowly, gas seems to be the only one that has shown major rises in the 1990’s.  Coal is hopefully leveled off.  None of the three fossil sources of fuel will be removed from demand in the thirty year period of this projection.

TRENDS IN TECHNOLOGY 


Oil recovery costs are defined as the per barrel cost of adding new oil and gas reserves by exploration, production, and development.  These costs have declined beginning in the 1980’s, but they have shown remarkable increases since 1995.  Cost increases are associated with drilling, acreage acquisition, equipment leasing and other overhead costs.  Other associated costs are due to a major change in technology.  Increased reliance on remote sensing and 3-dimensional seismic data acquisition and interpretation add costs specifically related to information acquisition, storage and analysis.  Thus far such information technology costs have been absorbed by the industry and are expected to mediate in the future.  The advances gained in recognizing new finds and proving reserves have been dramatic, however.


The application of these information technologies and other technologies such as horizontal drilling, 3-phase pumps, sub-sea completions and separation, and coiled tubing should have a still more pronounced impact on the exploration success rate.  In fact many of these advances mean that much of the new oil in the short run will be derived from rehabilitation of existing wells and oil fields.  This is a trend with major implications for a jump in prices, once those existing fields become depleted, however.    
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The USA and Western Europe will have to replace falling domestic production, and both distance and cost are keys. The above figure shows 319 mta of oil moving from the Middle East, Persian Gulf to northern Europe and the Americas.  Our discussion of energy demands has made the point that much of this oil will need to flow towards the East as Asian development exhibits increased demand for energy.  Oil from Siberia will also be expected to flow to Asia to satisfy growing demand.  The key to understanding the likely flows lies in the distance and cost of transport between the Mediterranean and the Gulf to specific destinations.  The European and American markets will want to replace Persian Gulf oil, if they can find oil that is cheaper to ship to market.  It will probably come from the Caspian area.  Much of the technology debate centers on how big a tanker can be used to supply what market.  These issues are becoming more important.  The Bosporus, for instance, cannot accept tankers (fully loaded) of the size needed to ship from the Mediterranean to most major ports. (US, Northern Europe, or Asia)  The cost of transit requires VLCCs at least.  This means that most of the oil coming into the Black Sea cannot be supplied to major markets unless it comes through Baku or Velore, the only two ports in the Mediterranean that can handle such large ships.


The supply equations must take into account both the identification of spare capacity and the costs of transporting it to market.  Cargoes are bought and sold on specific date ranges, often over five days around the bill of lading date.  Prices vary enormously from day to day, and slippage of a loading can create enormous problems for cargo pricing.  Weather delays, a feature of Black Sea loading, can turn a profit into a huge loss.

ORGANIZATIONAL TRENDS

Corporate vs. State Ownership

   
In the early days of the post 1973 energy market, Western oil companies did quite well.  They operated the fields, bought the crude oil at ever-increasing prices, refined the oil into gasoline and other products and passed along the price increases.  However as the new nationalized oil companies developed sophistication, enabling them to be less dependent upon the West, the concept of value-added convergence began to rule the economies of oil as it has in most sectors of the economy.  The national oil companies began building petrochemical plants, fertilizer plants and refineries in order to make more profit from their natural resources.  Petroleum engineering schools in the West began to swell with students from around the world who sought insight into how the profits could be made and reinvested.  There is a sense of great risk and uncertainty that the large traditional oil companies hold legal claims to only a tiny fraction of the reserves they need to stay in business.


Measured in reserve base (the number of barrels of oil owned in the ground), Exxon Mobil is the world’s 12th largest oil company.  It is just behind Brazil’s national oil company, Petroleos Brasileiro and just ahead of Russia’s LukOil.
  Chevron, the second largest U.S. oil company is 20th, just behind Pertamina (Indonesia).  The aggregate reserves of the top 10 U.S. companies are less than those of Mexico’s Pemex alone and less than 4% of the world’s top ten companies.
   We are all aware of OPEC and the national oil companies of these giant exporting countries, but there are a group of new players on the field today.   The Chinese National Oil Company has reserves two and a half times that of Exxon-Mobil.  Nigeria’s National Petroleum Corporation is twice the size and India’s oil and Natural Gas Company is larger than Texaco.  Japan, Australia, Taiwan, Malaysia, Egypt, Italy, Turkey, Spain, and Norway are all aggressively seeking reserves throughout the world.


As U.S. oil companies scramble to develop the necessary reserves to stay in business, they find themselves contending not only with their traditional Western Competitors, but also with a host of large national companies, some of which represent countries as hungry for crude oil as the United States.  Even the traditional U.S> dominance of gasoline marketing in this country is threatened by the entry into the U.S. market of companies such as Venezuela’s PVCSA’s (Citgo) and Russia’s LukOil, which recently offered to buy Getty with its 1,300 service stations.


It is certainly true that the stereotype of the “Seven Sisters” dominating the world of petroleum is no longer true today, but it is equally true that the current paradigm for the oil and gas sector is initiative, innovation, expertise, management skills, availability of capital, and willingness to take risks and a stay in the game.  These are the skills of major oil companies, but there are new players with considerable skills in the wings that will have a tremendous effect upon this sector in the next thirty years.  The issues are not where are the new fields; they are pretty well identified.  The issue is how does the market develop and who will be able to acquire the assets needed to maintain an economic growth potential in the face of rising costs and demand.


As a result, Western companies are seeking fossil fuel overseas in increasingly difficult environments and in competition with new, overseas competitors.  The cost and risks are substantial and even the largest companies cannot afford to go it alone.  For example, Exxon lost out on the management control of the new Kashagan oil field off of the Kazakhstan coastline in the Caspian to ENI, the Italian oil company, quite a bit smaller.  In part this was due to Kazakhstan’s desire not to rest too much power in the hands of Americas companies, particularly noting Chevron’s substantial involvement in the Tengiz project on shore in Kazakhstan.  Oil is being sought in great depths in the Caspian Sea, off the west coast of Africa, in the South China Sea, in the frigid waters of the North Sea, in deep waters off the Canadian East Coast, and in the jungles of South America.  


There are other, important new groupings of corporations which signal that cooperation on the asset side is likely to grow as the global corporations address the oil reserves in national holdings in the developing world more and more.  Most of this oil is in difficult areas to extract and tremendous distances from the demand centers so the cost of extraction and transportation or the Net Back to the well head is going to increase drastically in the next decade and will be a real problem for the 2030 period.  This means that the investors in new field development will want some reduction in risk.  This can be accomplished by pooling of resources and investment.  It also means that corporations from several nations will pool together to access resources.  This allows support from several national entities.  The support is both political via export promotion and financial via financial institutions like Ex/Im Bank in the United States.  


The growing global economic and political muscle of national oil and gas firms coupled with the speed of instant communications have placed a spotlight on the behavior of multilateral oil and gas firms, particularly with regards to their environmental and social policies in developing nations.  True enough, British Petroleum, in launching its new marketing campaign after acquiring the U.S. firms Amoco and ARCO, decided that its acronym, BP, actually stands for “Beyond Petroleum
.”  There will continue to be growing pressure on firms to sign on to a variety of business social responsibility instruments, such as the so-called the Global Sullivan Principles
 and the U.S. State Department’s recent human rights/business compact.  While many of these agreements are non-binding in nature, over time increasing pressure will be exerted on multinational companies to provide more funds for social and humanitarian causes and prove (perhaps by an accredited auditor) that human rights abuses do not occur within the scope of their business operations. A recent push in the U.S. Congress to require U.S. multinational corporations to apply U.S. labor standards to their international operations may be a bellwether of future legislation concerning this topic.

Mergers and Acquisitions


In the mid- to late 1990s, there was a dramatic scramble for the identification and exploration of new energy reserves by the international oil and gas industry.  Newspaper headlines announcing one merger and acquisition after another became almost routine as oil and gas firms consolidated, restructured and acquired their way to increasing their reserves and ensuring global geographic diversity (the prevalence of low oil prices during this time was also a driving factor for the frenzied merger environment). British Petroleum bought ARCO and AMOCO; Exxon acquired Mobil and Chevron has just announced the acquisition of Texaco.  There are several reasons for these moves.  Much of the logic stems from the need to control proven reserves and the international refinery and delivery system.  It also suggests the necessity of extremely large amounts of capital and equity to make the energy system of the new millennium work more efficiently.  The short-term result:  very large multinational firms became even larger with the ability to withstand the ever-changing crude oil market climate and respond to more complex price signals.  While the regulatory communities in both the U.S. and Europe required some divestiture of localized assets by the multinational oil firms (primarily in the downstream sector) in order to avoid monopolizing any given market, all the mergers thus far have been approved. 


The merger environment of the 1990s has led to another trend whereby many international oil and gas companies have become so large and have reserves so significant that they now have the necessary capital and political muscle to alter the economic and political landscape of many countries. Certainly, the asset value of these firms far accede the gross domestic product of many developing nations.  Conversely, identifying hitherto unknown quantities of fossil fuel can play the role of “king-maker” or perhaps more accurately, “state-maker.”  For example, the economic and political viability of newly independent East Timor is made all the more secure by a lucrative agreement with Australia for recoverable reserves in the Timor Gap
.  The economic and political independence of many states in Central Asia and the trans-Caucasus, such as Azerbaijan and Kazakhstan may very well rest on the fact that these countries possess significant natural resources and are able to transport them to energy hungry markets.


As the giant western oil companies look to expand their profit base they have turned to Eastern Europe to find small acquisitions in order to secure long-term supply deals.  Three of the largest in Central Europe – OMV of Austria, PKN of Poland and MOL of Hungary – are maneuvering defensively to protect themselves from outside predators.
 Shell and British Petroleum have both acquired refineries and gas stations in Poland, Austria, Hungary and the Czech Republic.  LukOil, from Russia is looking to do the same.  Long-term supply deals are usually the major object of this form of smaller expansion.  Poland’s Gdansk refinery is one of the major objects for acquisition at this time.  Several companies are bidding on this facility.  This is an interesting development which may cause problems for bilateral relations in the future.  Privatization of the energy components of national oil companies will bring billions of dollars into the national economy.  It will also sell control of major infrastructure development over to outside, private interests, which may be larger and more economically independent than the national economy of many developing countries. 

The Convergence of Fuel and Power Suppliers


The long-predicted convergence of the gas and electricity markets of the energy industry has arrived.  It is made inevitable by liberalization and the freedom for different parts of the energy industry to cross into each other’s territory.  Trading in gas and power and in the price spreads between them has become necessary for companies to cope with the supply/demand imbalances and price volatility that have come with liberalization.  Some examples include a traditional oil and gas company, Shell, which is expanding into US electricity.  Electricite de France (EdF), the world’s biggest electricity utility group, now trades gas
.  British Petroleum has also begun building co-generation (heat and steam) power stations for its own petrochemical plants so that excess power can be sold to the local grid.  Shell has gone the furthest with its InterGen joint venture with Bechtel, the US construction company.  Together, they have 17 power plants finished or planned.


The importance of these movements is that large industrial customers now have the ability to turn over to one company the total energy needs of its corporation.  BP supplies Ford’s Halewood plant in the UK with all of its energy needs, as well as managing its emissions operations.  El Paso, a major gas company in Texas, is doing the same thing.  Thus the distinction between gas and power companies may one day disappear. Curt Launer, of Credit Suisse First Boston, said the consolidation process would continue; “There is just so much volatility in the pricing that to have the leanest and most efficient cost structure requires a larger entity.”
 It would also make the emissions control issues of large industry a part of the profit configuration of the energy combines.  This may raise a lot of interesting possibilities.  The basis of environmentally safe energy growth is the need to make it financially rewarding to create better energy efficiency.  Such efficiencies happen when it is in the energy producer’s operations cost structure.  Such operating expenses are always the source of profits.


The overall trend to acquire greater energy reserves, however, is not preserved solely for the mega-multinational oil and gas firms.  We are also witnessing a change in the behavior of national oil companies.  Moving “beyond” their own national borders, many of these national companies are beginning to take a more regional approach in their investment strategies.  While lagging behind the established multinational firms in technology and financial resources, it would be unwise to underestimate the extent to which these national oil companies impact the global energy market, particularly if many of these national companies decide to privatize and open themselves to greater capital investment.  National oil and gas companies will continue to assert themselves in nearly ever facet of the upstream and downstream market. Interestingly, this issue may have domestic energy policy implications as the recent LUKOIL/Getty merger for a portion of the U.S. downstream market suggests. The LUKOIL bid also suggests that the Russian firm sought an assured long-term customer base where proximity to the customer reduces shipping costs and where the spot market is efficient
.

 Growing OPEC Power


We believe that much of the merger and acquisition activity discussed above is in response to OPEC pricing policies.  
As the multinational oil and gas firms, national oil companies, and countries with newly found energy reserves and growing energy appetites increase their global political and economic interaction, the 21st Century global energy scene continues to be quite a complicated issue from a foreign policy and diplomatic standpoint.  OPEC's eleven Members collectively supply about 40 per cent of the world's oil output, and possess more than three-quarters of the world's total proven crude oil reserves.  Traditionally, the bulls-eye for American energy diplomacy has been the member-states of the OPEC oil cartel.

        Since oil revenues are so vital for the economic development of the OPEC nations, they aim to bring stability and harmony to the oil market by adjusting their oil output to help ensure a balance between supply and demand. Twice a year, or more frequently if required, the Oil and Energy Ministers of the OPEC Members meet to decide on the Organization's output level, and consider whether any action to adjust output is necessary in the light of recent and anticipated oil market developments.

           Representatives of OPEC Member Countries (Heads of Delegation) meet at the OPEC Conference to co-ordinate and unify their petroleum policies in order to promote price stability and commercial harmony in the oil market. They are supported in this by the OPEC Secretariat, directed by the Board of Governors and run by the Secretary General, and by various bodies including the Economic Commission and the Ministerial Monitoring Committee.

               The Member Countries consider the current situation and forecasts of market fundamentals, such as economic growth rates and petroleum demand and supply scenarios. They then consider what, if any, changes they might make in their petroleum policies. For example, in previous Conferences the Member Countries have decided variously to raise or lower their collective oil production in order to maintain stable prices

and steady supplies to consumers in the short, medium and longer term.

When oil prices begin to climb, it is almost routine that the U.S. Secretary of Energy will travel to the capitals of friendly OPEC nations to seek increased production in order to reduce price.  More expeditiously, U.S. diplomats implore their counterparts in Riyadh, Kuwait City, and Abu Dhabi to increase production notwithstanding the demands of their fellow OPEC brethren. As overall global dependence on oil for economic growth, transportation and defense increases, approaching a cartel designed to maintain high levels of supply is typically an exercise limited in success and increased frustration levels for consuming countries.


With limited hope that OPEC will support U.S. efforts to dampen worldwide crude oil prices, increasingly U.S. policymakers have turned their attention to non-OPEC members.  Yet, the most important non-OPEC source, the North Sea, has reached peak production and is expected to decline over the next ten years.  Moreover, there does not appear to be any other production source likely to replace the North Sea in the short-term.  While there has been much speculation that recent off- and on-shore discoveries in the Caspian will provide “a new North Sea,” it is unlikely that significant oil exports from either country will be brought to western markets in the near-term.  Complicating matters further, there is evidence to suggest that OPEC and some non-OPEC members are in collusion with one another to maintain high oil prices
.

           Diplomatically dealing with OPEC will be a constant challenge to 21st Century foreign policy practitioners as OPEC’s share of the world’s energy supply will increase from today’s 40 percent to approximately 50%.  While it is true that non-OPEC crude oil supply will increase as well, non-OPEC supplies will not challenge OPEC’s supremacy in the near-term.   One could argue that the growing market share of natural gas (specifically liquefied natural gas or LNG will assume a more prominent role because it can be transported to more distant markets in its pressurized form) will become OPEC’s primary competitor in the future.  However, it appears likely that OPEC will remain very much at the center of the global energy debate as OPEC enjoys large reserves of crude oil and relatively low production costs. 

Though not as well thought through another scenario suggests that experts have not considered future increases in energy demand from OPEC member countries, themselves.  For example, if Saudi Arabia were to modernize its economy to a level which the U.S. enjoys today, its needs would move from 2.1 million BOE per day to over 12 million BOE per day by 2030.  Perhaps not anticipated to this magnitude in the near term, there will be significant local demand growth in all OPEC countries and this will have a major impact on the export availability of oil from these countries.   


The availability of spare productive capacity in the OPEC countries, particularly Saudi Arabia, Kuwait and the UAE, has contributed greatly to past abilities to avoid or significantly reduce the impact of oil supply interruptions.
  Spare capacity in non Gulf OPEC countries has fallen significantly since 1997.  The Gulf States witnessed their spare capacity fall some 1.5 million barrels per day in 2000 due to internal consumption, although some 2.5 million barrels per day spare capacity.  Gulf countries are currently debating the advisability of spending money to maintain spare capacity.  It is likely that the Gulf countries will decide to permit spare capacity to decline in future years to save money and to take advantage of current prices.  Such a decision would have severe security issues for the U.S and Europe.  Rising projected reliance on Middle East oil in the coming decade to decade and a half, coupled with declining spare capacity and continued political instability in the region, suggests that supply security should remain an issue of considerable concern for policy makers elsewhere.  

ENVIRONMENTAL TRENDS;


What had been a peripheral economic externality for the energy sector; compliance with environmental regulation, has become a major challenge to how the industry does business world wide.  Green house gas reduction is now focused on stationary sources of pollution, primarily oil and gas production, refining, petrochemicals, and the power industry as well as numerous other industrial processes.  The priority of reducing carbon dioxide (CO2) emissions remains high even if the U.S. has refused to support the Kyoto Accords.   The importance of reducing sulfur dioxide and nitrous oxides also feeds a predisposition against the burning of fossil fuels such as oil, gas, and coal.  


This movement to reduce carbon emissions will force changes in the energy industry.  It will require increasingly systemic energy efficiency, renewable energy, and use of natural gas as a transition fuel for international environmental compliance.   Emission trading systems are already being developed in the U.S., European Union, Australia and Japan to lower overall greenhouse gas emissions, with the result being a greater role for environmentally benign technologies in the generation and utilization of energy.


This environmental constraint poses a major problem for oil producers who are sitting on substantial unrealized resources that may turn out to be worthless if not brought to market in the next few decades.  The coal industry is just not experiencing this loss in value.  All major oil companies have divested interests in coal holdings.  Coal’s share of the market today is in danger and its value will continue to decline.


A major question is will the long term impact of environmental consideration on oil and gas producers mean that they now feel compelled to bring reserves to market as quickly as possible.  If so this is a strategy diametrically opposed to the supply containment strategies that are more frequently talked about as forming the basic operating concept of the industry.  It would also mean an artificial ceiling on the price of crude oil and energy, which may slow down the investment in alternative energy solutions.

FINANCIAL TRENDS

Casino Capitalism and Energy Management

“However, by far the more significant insight concerns the rapid transformation of the international energy economy from a fairly discrete equation between oligopolistic producers and consumers to a much bigger, more complex and speculative economy whose drivers will henceforth include global investment activity involving oil market securities instruments and a more ready ability to access alternative means of satisfying energy demand.”

Energy trading


One of the first changes in the nature of trading came with the break up of the company mind set.  Most oil companies were complete service companies.  This meant that BP would produce oil, deliver it to BP refineries, and sell it to BP gas stations, etc.  In today’s market, these arrangements no longer occur.  All oil companies buy services from the cheapest source and sell services to the highest bidder.  The trading floors of most major oil companies are beehives of activity with sales and futures trading being a major source of income.  It also means that a field development plan for one oil company cannot rely upon a company exclusive sale contract for its crude.  


Electronic transactions in the energy sector have taken off in a big way.  The biggest success story, to-date, is EnronOnline.  In 1999, Enron launched EnronOnline, an electronic trading system for electricity, natural gas, crude oil and a wide range of other products.  By June, 2001, 1.13 million transactions with a notional value of $670 billion dollars has been achieved.
  This obviously dwarfs websites such as those of Amazon and Cisco!  But with the centralization of trading, traders themselves are starting to disperse.  This means the end of the trading floor and growth in an online information and analysis industry.  A lot of people will be trading in these markets with less emotion and more technical focus.  The growth in transactions is expected to be enormous.  In Atlanta, Georgia, the Intercontinental Exchange (ICE) started trading last year.  It reached a total of $175 billion in July, 2001 sales.  It has just bought London’s International Petroleum Exchange, Europe’s largest energy market and is moving it into the electronic trading and closing its floor for trading.

Stay-at-home capital or re-regulation of capital markets


The relationship between international capital flows and oil prices warrants some investigation.  This is so because higher oil prices impact economic activity directly and secondly higher prices change the international distribution of capital flows making some countries with current account surpluses net lenders for the first time. For instance the current financial crises and oil prices have meant that Korea has been a net borrower for the first time in quite some time.  It has meant that capital should flow to new Caspian oil reserve holders.  This has meant that the price of oil has created in net exporters of oil and gas financial wealth only the industrial countries had previously.  This has changed the international distribution of capital flows as some countries became net international lenders for the first time by running account surpluses while others slipped into net international borrows.  A desire for diversification of wealth portfolios and an ability to diversify internationally because of deregulation have further developed a web of international capital flows of major proportion.


A retrenchment of activities of international banks, partly on account of capital adequacy concerns has coincided with a rise in bond and stock market instruments to increase the range of financial instruments available to both investors and borrowers.
  The development of computer capability to deal with financial market oversight and pricing formulas in an environment of foreign exchange and interest rate variability have encouraged the development of derivative financial instruments in the oil and gas industry.
  This has meant a major change in the nature of international financial flows.  The change is from financing major projects via bank loans primarily from industrial countries to each other, linked primarily to trade arrangements between corporations in the borrower and lender countries to a much more private commercial loan arrangement derived from the recycling of earnings of the oil exporters to the oil importers. 

Capital flows and the Fossil Fuel Economy


These changes in capital flows have significant meaning in the energy environment.  Since 1985, gross flows of international capital as measured by direct and portfolio investment have increased and shown major shifts in direction.  Gross flows by the industrial countries have grown at a much lesser rate (5 fold) than the gross flows by developing countries that continue to grow faster than the mature, industrial countries.


The patterns of growth in portfolio and direct investment are different as well.  Gross inflows and outflows of direct investment by and into industrialized countries increased 10 fold where as the increase was 20 fold for the developing nations.
  In the case of portfolio flows the shift is even more substantial (4 fold verses 56 fold).  Portfolio investment into and out of the developing world is now larger that direct investment.


“For the countries and regions of greatest interest for this study, the differences in types and magnitudes of flows are dramatic.  Brazil, Mexico and India have seen net outflows of official finance.  In contrast, China, Indonesia, Russia and the Caspian Basin countries (Azerbaijan, Turkmenistan and Kazakhstan) have been net recipients…. Among these, China and Russia are major recipients of official finance--with the ratio of about 2 to 1, private net inflows to official net inflows.  In contrast, the Caspian area receives about 3 dollars of private finance for each dollars of official finance.”
 


So, cross-boarder capital flows have exploded, due in large part to the profits from fossil fuel exploitation.  Developing nations are important participants, both as borrowers and as lenders.  There is a significant shift in the mode of financing away from official finance to private finance, and away from bank lending to FDI, portfolio equity, and bond finance.  There are sizable differences between oil rich countries in how they are responding to these shifts, but they are major participants in the process.  The 1980’s saw control over oil prices begin to slip out of OPEC’s hands.  This was advanced by two major developments:  the merger and acquisition strategy of several large oil companies and the Japanese current account surpluses with the largest pool of dollars outside American control.
  The Japanese response to energy needs was to use the traders to influence the spot market purchases and distribution of oil.  This has slowed down in the late 1990’s with the Japanese financial crisis.


Drastic shifts are also seen in the growth of the role of FDI in financing.  This is a bit skewed by the FDI position of China which now ranks second only to the U.S.  What is being seen much more in the fossil fuel arena is private financial investments that do not give control (bank debt, portfolio claims and bonds).  There is a rush in the developing countries to issue portfolio bonds or portfolio equity opportunities for financing energy projects.


These capital financial issues are extremely important to understanding the role of fossil fuel in the 2030 time frame.  In the 1970s capital tended to flow from OPEC to the industrial countries, then to the developing countries in a triangular flow.  The process was intermediated through international banks.  Now, by contrast, there is much more of a web-work or fabric of international capital sources and uses.  It is a very thick fabric because of these very different kinds of financial instruments.  It is also a much quicker response time today as electronic trading is the hallmark of international capital flows.  What, once, was managed by the vice presidents of a few major banks is now the domain of the energy day traders.

GLOBAL IMPLICATIONS: CONCLUSIONS


We are convinced that the key concerns for policymakers in the key power centers of the world are far from simple access to fossil fuel.  For them, it is not predicting the specific movements of the future oil market, but grasping the importance, and potential disruptive impact, of that market on national and international interests, be they economic, political or even security in nature.  These issues are global in nature and they have to do with understanding the trends we have developed above.


These trends point to broader participation in global energy economy by institutional investors in industrialized states looking for investments in developing states.  The home bias of institutional investors has changed over the last 20 years and should continue to change as institutional investors come from the new oil producing states.  What we have discussed above is the case of institutional investors from the developing nations creating a much greater flow of financial capital into the capital markets of developing countries.  But as profits are realized in PSAs, capital projects in the oil and gas arena, and equity participation of developing nations in the pipeline projects projected over the next 20 years, what will they do with their money.  It would be nice to think it will be reinvesting domestically in the developing nations, but that is not too likely.  Those managing the inflow of dollars in the oil producing countries will turn them around and seek returns wherever they are most attractive.  This could mean a flight to value in the U.S., Japan, Europe and the OECD that replicate the problems of the 1970’s.  But it also should mean that the money floods into emerging markets in infrastructure spending, through bonds or through equity portfolios.  And thus you have emerging market needs met with less difficulty from producers like the FSU countries not finding domestic investment potential.  If telecom privatization in Sri Lanka and Laos looks like a better bet than a long, slow payout for a sewer system or a new ring road in Moscow, you figure out where the oil producing countries’ money is going to go.


We have tried to recognize the important forces at work in effecting both the supply and cost of fossil fuels over the next 30 years.  Certainly the most important single trend is the rising Asian demand.  Oil and gas are bought internationally.  The medium of exchange is dollars.  A major oil price shock upward creates a tremendous sudden demand for dollars.  That has very negative effects on the Asian economies.   If, indeed, those economies collapse, the real price of oil to them skyrockets.  We have been arguing with growing demand from developing industrialize countries in Asia, oil and gas is more important to their economies than it is to Europe and the United States.  It is the resulting currency impact that creates the greatest damage to those economies.  It is difficult to predict what oil price shocks do to the relative value of those currencies.  We are persuaded, however, that the transformations in the market trends discussed above will have price effects at least as significant and enduring as the projected rise of oil demand relative to supply in the world.


While there is ample proof of supply being able to account for demand for the next 30 to 40 years, there is a long-term depletion issue that has to be addressed.  It is being discussed in three different arenas.  One group advocates the reduction in demand for fossil fuels; another advocates technological solutions to the energy problem that do not rely upon fossil fuels, and the last group is trying to develop incentives for carbon banking or the rapid natural reproduction of new fossil fuels.  It is too early to pick a winner in this discussion.  It is necessary to continue all of these dialogues, because current projections of economic growth of the seven most populous countries in the third world highlight the problem the globe faces in 50 years.


The second issue identified in the trends is the heavy concentration of oil and gas reserves today.  The Middle East (especially Saudi Arabia) for oil and Russia for gas seem to be the odds on largest sources respectively.  While there are other sources of both gas and oil, the difficulties of accessing these reserves makes the cost of extraction much more of a burden on consumers in the future.  This will have grave implications for the poorer countries and for the poor in more developed countries.


Another major problem that arises from our discussion is the trend of distribution or transportation being much more important than reserves for the nest thirty years.  The issue is clear in at last two different ways.  First it is necessary to understand the costs of energy as being inclusive of the costs of transportation and therefore dependant upon efficient means of transit.  Second the potential for conflict over access to supplies means that nations are going to have to take a 30 – 40 year look at how all can acquire access to sources in an economical manner.


The history of fossil fuels market has been the classic history of a boom and bust market cycle.  This paper has suggested that that cycle is most likely to drop in importance as energy becomes a more commonly traded commodity.  This implies that the economics of energy will look much more like many other volatile, but widely traded (and therefore regulated) commodities.
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�  See USGS World Energy Resources, � HYPERLINK "http://energy.cr.usgs.gov/oilgas/wep/wepindex.htm" ��http://energy.cr.usgs.gov/oilgas/wep/wepindex.htm� for an in depth review of regional resources and projections. 


� Peter C. Fusaro, IBID, P 4.


� Adrienne Roberts, “Energy Trading”, FINANCIAL TIMES, August 8, 2001; p. 11.


� See Susan Strange; MAD MONEY; University of Michigan Press, 1997; for a good review of the difficulties this presents to the financial community and to nations in general when it comes to managing the developments in capital flows.


� This discussion follows closely the work of Catherine L. Mann OIL ECONOMICS IN THE 2010 GLOBAL ECONOMY- International Capital Market Integration, High/Low Oil Price Scenarios, and the U.S. and Global Economies; in THE NEW GEOPOLITICS, FO 


� Mann, ibid, p4.


� Mann, ibid, p4.


� Mann; ibid; p6. 


� See R. Taggart Murphy, THE WEIGHT OF THE YEN (New York; W.W. Norton, 1996) Chapter Five, especially.
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