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FOR THE STUDY OF PEAK OIL AND GAS

“ASPO”
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ASPO is a network of scientists, affiliated with European institutions and universities, having an interest in determining the date and impact of the peak and decline of the world’s production of oil and gas, due to resource constraints. 

The following countries are represented: Austria, Denmark, Finland, France, Germany, Ireland, Italy, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and the United Kingdom.

Missions:

1. To evaluate the world’s endowment and definition of oil and gas;

2. To study depletion, taking due account of economics, demand, technology and politics;

3. To raise awareness of the serious consequences for Mankind.

Newsletters on Websites

This newsletter and past issues can be seen on the following websites:

http://www.asponews.org

http://www.energiekrise.de  (Press the ASPONews icon at the top of the page) 

http://www.isv.uu.se/iwood2002
http://www.peakoil.net
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262. Those who Control Future Oil Supply Find Common Ground

Saudi-Russian detente driven by need to control oil 
Marwan Al Kabalan:

19/09/2003
http://www.gulf-news.com/Articles/print.asp?ArticleID=97924
When the World Trade Centre (WTC) appeared ablaze on the world's television screens, it was already apparent that the incident would affect world politics in an unprecedented manner. The September 11 attacks on the US changed the rules of international politics and altered the way in which modern warfare is conducted and alliances are formed. 

China, for instance, which was regarded by Washington as the most likely threat to its global hegemony after the end of the Cold War, became a close partner in the war on terrorism, whereas traditional allies, such as France and Germany, were chastised by US officials for their "obstructive" role in the war against Iraq. The most important change, however, affected US-Saudi relations. 

For almost 60 years US-Saudi relations were based on mutual interests wherein the US assured Saudi Arabia security in exchange for uninterrupted oil supplies at reasonable prices. 

Mutual dependency increased after the 1973 Arab oil embargo where oil emerged from being essentially a commercial-financial interest of American businesses to become a significant component of the US national security strategy. 

Saudi Arabia became, thus, a key state in Washington's foreign policy calculations lending credit to State Department officials who once held the view that "there (was) no country in the world of greater economic, and therefore strategic, importance to the US than Saudi Arabia". 

This long history of close friendship was buried under the rubble of the WTC. Saudi Arabia was regarded by the US after September 11, 2001 as not so safe place to dwell - Washington's new concern after the collapse of communism. 

In accordance with this policy-line, the US moved hastily to implement an emergency plan intended to find other energy resources to substitute Saudi oil. In fact, the attacks on the WTC provided an extremely convenient pretext to cut Saudi influence in the oil market, something that has always been regarded as a matter of utmost urgency for the influential pro-Israel elements in the Bush administration. 

Iraq and Afghanistan were already on the US radar and military action against the two countries were under contemplation well before the September 11 attacks. 

In a study by the Baker Institute of Public Policy, an influential think tank based in Texas, prepared at the behest of the US Energy Department, it was stated that "the US remains a prisoner of its energy dilemma" and because this was an unacceptable risk to the US, "military intervention" against Iraq was necessary. 

Similar evidence exists with regard to Afghanistan. The US government saw the Taliban regime as a hindrance for the construction of oil pipelines from the Turkic republics of Central Asia, through Afghanistan and Pakistan, to the Indian Ocean. 

The removal of the Taliban was, thus, necessary to make the project doable. Eighteen months after the twin towers collapsed, the two plans were implemented and Iraq and Afghanistan fell under US control. 

Control of Iraqi oil by the US, getting closer to the oil fields of the Caspian Sea and Central Asia and attempting to form an alliance with African oil producers constituted a significant threat to Saudi influence in the oil market. 

And in the face of mounting American pressure to alter its domestic and foreign policies, Saudi Arabia had to do something to counteract Washington's increasing belligerency. Saudi impatience with US policies reached a climax ahead of a visit by Saudi Crown Prince Abdullah bin Abdulaziz to Washington last year. In April 2002, a senior Saudi official warned that to survive, the Kingdom would contemplate joining with America's worst enemies. 

There was another possibility, however, which was not mentioned in the Saudi statement - embracing the Russian bear. 

Russia is the world's second largest oil producer and for years it has been pressed by Washington to increase its share in the oil market at the expense of Opec. US efforts to bring Russia to the centre stage in the oil market paved the way for the Saudi-Iranian conciliation in 1997, which resulted in curbing Russia's assertiveness to sideline Opec. 

For similar reasons, Saudi Arabia did all it possibly could to resolve the Iraqi crisis peacefully and avert a US attack. This included a historic embrace between Prince Abdullah and former Iraqi Vice President, Ezat Ibrahim, at the Beirut Arab summit in March 2002. 

Riyadh rightly feared that the fall of Iraq to the US would allow the latter to use Iraqi oil to undermine Opec. The failure to prevent the US from controlling Iraq forced Saudi Arabia to explore new territories in order to keep Opec's influence afloat, hence, Prince Abdullah's visit to Moscow. 

Prince Abdullah tried to convince Russia to co-operate, rather than compete, with Opec. Furthermore, he attempted to take advantage of Russia's fears of total US control of Iraqi oil to convince it to join the oil cartel. More significant, perhaps, was the Prince's offer to open Saudi Arabia's vast gas and oil sector to Russian investments. 

In an attempt to disperse Russian fears of Arab support for Chechen Mujahideen, Prince Abdullah recognised Russian sovereignty over Chechnya and met the pro-Moscow Chechen presidential candidate, Ahmed Qadyrov. Riyadh promised also to consider a Russian request to join the Organisation of the Islamic Conference as an observer, if Russia agrees, in return, to join Opec or at least co-operate in stabilising the oil market. 

The visit, which was unthinkable two years ago, paid dividends with the two countries signing a five-year agreement to strengthen "bilateral co-operation with the goal of ensuring stability in the global oil market". 

This agreement, if implemented, would bring the two largest oil producers together with an output of 17 million barrels per day. It would also ease the US pressure on Saudi Arabia and put an end to Washington's endeavours to undermine Opec, at least for now. (The writer is a scholar in International Relations in the UK.) 

(Reference furnished by Jean Laherrère)

263.  Country Assessment - Mexico
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Mexico covers an area of two million square kilometres, being bordered by the United States to the north and Guatemala and Belize to the south. A central plateau between 1000 and 2000 m above sea-level is flanked by two branches of the Sierra Madre mountains, which are capped by volcanic peaks rising to almost 6000m in height. Baja California forms a long peninsula on the Pacific margin in the northwest of the country, while the Yucatan Peninsula in the south flanks the Gulf of Mexico, being made up in part of inhospitable limestone karst country. Much of Mexico is arid, although rainfall is higher in the coastal areas and in the some of the highlands of the south. The population has risen six-fold since 1900 to 100 million, of whom about sixteen million live in Mexico City, one of the World’s larger and most polluted capitals. An additional seven million Mexicans live in the United States.

 Mexico has been inhabited for 20 000 years, and attained a high level of civilisation towards the end of the first millennium when the Aztecs rose to prominence before falling to the Spanish conquistadores under Cortez in the 1520s. Along with Colombia and Peru, Mexico became one of the administrative centres of the Spanish Latin American Empire. Its territory extended over what are now the southern states of the United States. 

Various inconclusive moves toward independence finally culminated in the declaration of a Republic in 1824. But US immigrants had begun to settle in the northern territories in large numbers, prompting a conflict, which led to the US-Mexican War of 1846-48. Mexico lost its northern territories, now comprising Texas, California, New Mexico, Arizona, Nevada, Utah and much of Colorado.

As in other Latin American countries, independence brought instability as different factions vied for power. One such faction secured the support of Napoleon III of France, who in 1862 landed an army, establishing Maximilian, an Austrian grandee, as Mexico’s new Emperor. He saw himself as a benign despot, but did not quite receive the welcome he expected. The French forces withdrew five years later under pressure from the United States, and the unfortunate Maximilian was executed by rival leader, General Juarez.

Porfirio Diaz came to power in 1876 following another rebellion. He led an efficient, if autocratic, government that survived until 1911, and is remembered for his famous dictum “Poor Mexico - so far from God yet so close to the United States”. Growing demands for social reform and a fairer distribution of wealth led to the formation of the Partido Nacional Revolutionario (PRM), which under various leaders has dominated Mexican politics to the present day. It can probably be well described as a national socialist party, springing from the same pressures as manifested themselves in pre-war Europe.

In 1992, Mexico entered into a possibly disastrous free-trade Treaty (NAFTA) with the United States and Canada, which was supposed to stimulate trade, but in reality led to the greater foreign control of Mexican industry and the outflow of capital through the hidden influence of a foreign trading currency.

Emigration to the United States, both legal and illegal, continues on a massive scale, with remittances to the home country being a major source of income. Tourism too contributes greatly, but the country remains financially troubled, being given to periodic crises, when the peso collapses in value. A low-level revolt simmers in the southern province of Chiapas where inhabitants of Mayan origin seek to recover their lands. 

	Field
	Date
	Size

Gb

	Cerro Azul
	1916
	0.9

	Poza Rica
	1930
	2.1

	Samaria
	1965
	1.5

	Chac
	1976
	3.5

	Agave
	1976
	1.0

	Akal-Nohoch
	1977
	11.0

	Giraldas
	1977
	0.6

	Ek
	1977
	0.55

	Paredon
	1977
	0.5

	Abkatun
	1979
	3.5

	Ku
	1979
	1.75

	Maloob
	1979
	0.5

	Pol
	1980
	1.3

	Jujo
	1980
	0.6

	Caan
	1984
	0.75
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Oil exploration took off during the early years of the 20th Century being led by Mexican Eagle, a British company controlled by Lord Pearson, who was involved in constructing railways in the country. Several American companies were also involved. One highly prolific field after another was found in what became known as the Golden Lane, near Tampico, where fractured Cretaceous carbonate reservoirs gave exceptionally high flow rates. As a result Mexico accounted for as much as one quarter of world production during the early years of the last Century. But nationalism and disputes over the rightful share of the proceeds of exploiting the national patrimony led the country to expropriate the foreign oil interests in 1938, setting an example, later to be followed by most of the other major producing countries. A state company, known as Petroleos de Mexico (Pemex) was established to take exclusive control of the national industry. This is widely seen as a bureaucratic and overstaffed enterprise with political influence, but in a sense, Mexico can be pleased if it is less dynamic than some of its private counter-parts for the rate of depletion would be reduced as a consequence. In any event, it was responsible for a second major cycle of discovery during the late 1970s as the offshore extensions of the earlier trend were opened up, yielding a string of giant fields.
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Mexico’s reserve reporting has been highly suspect. In 1980, reserves were stated to be 44 Gb, rising to 56 Gb in 1989 before declining to 48 Gb in 1998, but then they suffered an implausible collapse, dropping to 27 Gb in 2001 and 12.5 Gb in 2002. The explanation may lie in part in the treatment of the large but sub-commercial Chicontopec Field, or there may be some more devious political reasons, possibly to deter (or alternatively encourage) moves towards the privatisation of Pemex, and the re-entry of US companies under the NAFTA provisions. Here, the reserves are tentatively estimated at 21 Gb. Pemex started a massive nitrogen injection project on the Cantarell field in 1997 in an effort to prolong its life, but it is now set to decline steeply. Mexico may have some deepwater potential in the Gulf of Mexico, here tentatively estimated at 5 Gb, with production being expected to peak around 2015.

Mexico is here assessed to be capable of producing a total of 50 Gb to 2075, giving a midpoint of depletion in 1999, some fourteen years after what appears to be a premature actual peak in 1985. Production now stands at about 3.2 Mb/d, being subject to a fairly high depletion rate of 5% a year.

Gas production stands at 1.2 Tcf/a, somewhat below the 1999 level, which may represent peak., with reserves of 53 Tcf  (of which only 8.8 Tcf are surprisingly described as Proved). Consumption is running at 1.5 Tcf, making Mexico an net importer from the United States, which is unlikely to continue given the growing gas shortages in that country.  It sounds as if the lights will be going out in Mexico soon.

Oil consumption is running at about 1.8 Mb/d meaning that the country will become a net importer by around 2010, assuming no increase in demand. By 2050, production will have fallen to about 400 kb/d, which may imply a massive reduction in population, given the central role of oil in an already fragile economy and the dependency of urban dwellers on food transport. The Rio Grande threatens to be tough frontier.   

264. An Oil Depletion Protocol

As the prospects for the Kyoto Protocol fade with Russia’s decision to join the United States in declining to participate, attention may turn to the proposed oil depletion Protocol, which addresses the raw necessity of managing the decline of oil as imposed by natural depletion. That in itself has an impact on the emissions, which it is feared, may be affecting the climate. The text of the Protocol, which was reported by CNN on 2nd October, is as follows:

THE OIL DEPLETION PROTOCOL

WHEREAS the passage of history has recorded an increasing pace of change, such that the demand for energy has grown rapidly in parallel with the world population over the past two hundred years since the Industrial Revolution;

WHEREAS the energy supply required by the population has come mainly from coal and petroleum, having been formed but rarely in the geological past, such resources being inevitably subject to depletion; 

WHEREAS oil provides ninety percent of transport fuel, essential to trade, and plays a critical role in agriculture, needed to feed the expanding population;

WHEREAS oil is unevenly distributed on the Planet for well-understood geological reasons, with much being concentrated in five countries, bordering the Persian Gulf;

WHEREAS all the major productive provinces of the World have been identified with the help of advanced technology and growing geological knowledge, it being now evident that discovery reached a peak in the 1960s, despite technological progress, and a diligent search;

WHEREAS the past peak of discovery inevitably leads to a corresponding peak in production during the first decade of the 21st Century, assuming no radical decline in demand;

WHEREAS the onset of the decline of this critical resource affects all aspects of modern life, such having grave political and geopolitical implications;

WHEREAS it is expedient to plan an orderly transition to the new World environment of reduced energy supply, making early provisions to avoid the waste of energy, stimulate the entry of substitute energies, and extend the life of the remaining oil;

WHEREAS it is desirable to meet the challenges so arising in a co-operative and equitable manner, such to address related climate change concerns, economic and financial stability and the threats of conflicts for access to critical resources.

NOW IT IS PROPOSED THAT

1) A convention of nations shall be called to consider the issue with a view to agreeing an Accord with the following objectives:

a) to avoid profiteering from shortage, such that oil prices may remain in reasonable relationship with production cost;

b) to allow poor countries to afford their imports;

c) to avoid destabilising financial flows arising from excessive oil prices;

d) to encourage consumers to avoid waste;

e) to stimulate the development of alternative energies. 

2) Such an Accord shall have the following outline provisions:

a) No country shall produce oil at above its current Depletion Rate, such being defined as annual production as a percentage of the estimated amount left to produce;

b) Each importing country shall reduce its imports to match the current World Depletion Rate, deducting any indigenous production.    

3) Detailed provisions shall cover the definition of the several categories of oil, exemptions and qualifications, and the scientific procedures for the estimation of Depletion Rate.

4) The signatory countries shall co-operate in providing information on their reserves, allowing full technical audit, such that the Depletion Rate may be accurately determined.

5) The signatory countries shall have the right to appeal their assessed Depletion Rate in the event of changed circumstances.  

265. In Memoriam – L.F. (“Buzz”) Ivanhoe
It is with great sorrow that we report the death on 27th September of Buzz Ivanhoe at the age of 83. He was one of the pioneers of oil depletion studies. His early work was in mining and seismic surveying in South America and Canada. Later, he became an international oil consultant, eventually having a key role with Occidental Petroleum. His wide experience gave him an ability to quickly spot the more promising areas, which in turn led him to grasp the essential nature and importance of depletion. He published widely on the subject. He was a philanthropist, whose last major contribution was to fund and compile the Hubbert Newsletter in an effort to alert his country to the serious impact of depletion.

266. Exxon-Mobil confirms depletion

Exxon-Mobil in a statement by the President of the exploration company continues to take the lead in emphasising the difficulty of meeting oil demand (The Lamp vol. 85/1 p20). It is another way of describing an imminent peak in production. 

Our industry can certainly be proud of its past achievements. Yet the challenges we will face in the coming years will be every bit as great as those encountered in the past, due in part to ever-increasing global energy use. For example, we estimate that world oil and gas production from existing fields is declining at an average rate of about 4 to 6 percent a year. To meet projected demand in 2015, the industry will have to add about 100 million oil-equivalent barrels a day of new production. That’s equal to about 80 percent of today’s production level. In other words, by 2015, we will need to find, develop and produce a volume of new oil and gas that is equal to eight out of every 10 barrels being produced today. In addition, the cost associated with providing this additional oil and gas is expected to be considerably more than what industry is now spending.

Equally daunting is the fact that many of the most promising prospects are far from major markets — some in regions that lack even basic infrastructure. Others are in extreme climates, such as the Arctic, that present extraordinary technical challenges." 

267. Updated Discovery Data

We express great gratitude for the receipt of reliable information on world discovery in 2002 (see Item 255 in Newsletter 34). A total of 7.5 Gb for oil and gas liquids was found, which is higher than earlier indications. But about 50% was in deep water (>500m), which is excluded from Regular Oil under the ASPO classification. The deep water frontier is confined to specific geological provinces, and is probably close to peak discovery, if not already past it.
268. Oil Depletion in Latin

A report in Latin on oil depletion has been published by Brian Regan in Tomus 39, Fasciculus 153 (pp. 412ff.) of "Vox Latina," a Latin periodical published quarterly out of the University of the Saarland in Germany. It can be found on http://www.hieronymus.us/index.html  by clicking on the Index "VARIA," followed by "Defectio Petrolei" in the menu. It is entitled "Apocalypsis petrolearia," which needs no translation. Perhaps this Latin text will attract papal attention, which would indeed be appropriate given the moral implications of depletion and the serious impact on humanity.   


269. Lectures on Depletion

The following lectures on oil depletion were given by C.J.Campbell:


Uppsala University, September 29th.


6th Petroleum Geology Conference, London, October 8th

Florence University, Italy, October 10th. 


Pio Manzu Conference, Rimini, Italy, October 20th
The latter was a particularly impressive occasion, with delegrates from many countries representing a wide spectrum of philosophical, ethical, environmental and political thought. The general conclusion from most speakers was a sombre warning of a world spiralling out of control as market forces fail to save a growing population from the impact of resource depletion. It was feared that rising temperature combined with depleting aquifers and oil supply will lead to an imminent food shortage. The severe geopolitical consequences of an exploding population and dwindling resources were addressed. 

The proposed oil depletion protocol (Item 264 above) attracted particular interest with coverage on radio and television in Sweden and Italy. (See also Item 279 below)

270. Russia moves towards the euro for oil trade

President Putin has expressed certain sympathy for trading oil in euros following a meeting with the German Chancellor. Such a move could have a colossal impact on the US economy. Iraq was moving in the same direction prior to the invasion, and both Malaysia and Indonesia have followed its example. The imports of physical oil to the United States have been matched by the extension of domestic credit, contributing to the country’s massive negative trade balance. Loans tend to become gifts when the energy component of the collateral withers. A partial shift to the euro for oil trade could have far reaching implications and consequences. Russia will become Europe’s principal energy supplier in the years ahead, so there is a certain logic in using a common currency for the transactions.

271. An Important Book on Population. 

The Rapid Growth of Human Population 1750-2000 by William Stanton (Published by Multi-Science. ISBN 0 906522 21 8) is a very important new book giving key historical population statistics by country and an analysis of the grave situation facing the World, as a result of overcrowding and the depletion of resources, including oil. It addresses the inevitable conflicts, ethnic issues, migration and environmental stresses. It is lucidly written in an unemotional style which makes its message even more compelling. 

272. New US Energy Policy Proposals

Several mainline US politicians, including Dick Gephardt, Joe Lieberman and John Kerry have come forward with proposals for new energy policies, seeing political advantage from the growing popular awareness of the country’s dependence on Middle East oil and wide disenchantment with Bush’s failing policies as the death toll of US troops in Iraq continues to rise.  

http://www.dickgephardt2004.com/plugin/template/gephardt/40/281
http://www.joe2004.com/site/News2?page=NewsArticle&id=5217
http://www.johnkerry.com/issues/energy_security.html
Gephardt’s plan, for example, has ten points:

1) Improved automobile efficiency

2) Tax incentives for improved energy efficiency in buildings

3) Development of renewable energies from wind, biomass etc

4) Government departments to set an example

5) Development of clean coal technology

6) Better town planning, public transport

7) Incentives for marginal oil and gas production

8) Continued prohibition of drilling in environmental areas

9) More gas storage

10) Better control of electricity supply, privatisation etc 

Governor Dean of Iowa proposes a move to ethanol grown in his State as well as wind energy.

http://tinyurl.com/rupe. 
Dennis Kucinich, a Presidential candidate, is more forthright with the following statement. Perhaps, after all, America will rise to the occasion bringing to bear the well-known dynamic and positive attributes of its people after a regime change. http://www.kucinich.us/issues/issue_energy.htm


Thanks to advances in renewables, there are fewer technical obstacles to energy independence for our country. There are many political obstacles -- but the oil, auto and electric utility corporations won't be directing energy policy in a Kucinich White House. I will spur research and investment in "alternative" energy sources -- hydrogen, solar, wind and ocean -- and make them mainstream. Clean energy technologies will produce new jobs. We can easily double our energy from renewable sources by 2010. And we can soon have hybrid and fuel cell cars dominating the market. When I was Mayor of Cleveland, I defended public ownership of utilities; when I'm President, I will expand it. 

As a peace advocate, I will launch a major renewables effort because then Middle East oil fields will not loom so large as strategic or military targets. As an environmentalist, my view is always holistic and global: a Kucinich Administration will launch a "Global Green Deal" – a major initiative to use our country's leadership in sustainable energy production to provide jobs to Americans, to reduce energy use here at home, and to partner with developing nations to provide their people with inexpensive, local renewable energy technologies. As a citizen of Planet Earth, I want this project for the same reason I will sign the Kyoto climate change treaty -- because we need it for our children and our grandchildren.  

(References furnished by Jim Meyer) 

273. Is this a portent?

The September issue of World Oil reports that Chevron-Texaco plans to dispose of 550 filling stations in the United States; 900 in Asia and Africa; retail and refining operations in Europe, South America, Australia and the Middle East; and exploration and production holdings in North America, the North Sea and Papua. The company evidently does not anticipate expanding throughput to feed its downstream, yet hopes to deliver strong earnings to Wall Street. It sounds like the actions of a company planning a profitable decline strategy, which indeed would be realistic given the pending peak and decline of world production. In the past, the major companies organised themselves to make most money at the wellhead for tax reasons, operating the downstream sometimes even at a loss. But now as their proprietory production dwindles they are progressively forced into the role of mere traders, selling oil purchased from the Middle East. It follows that that have to make the downstream more profitable, so it is logical that they should sell off low performing elements in their empires. The action does nevertheless deliver a broader message.

274. New Book on Oil Depletion 

An valuable new book has been published in Italy by Ugo Bardi, an ASPO member. It is entitled La Fine del Petrolio – Combustibili fossili e prospettive energetiche per il ventunesimo secolo (The End of Oil – Fossil fuels and the energy perspective for the 21st Century)  Riuniti ISBN 88 359-5425-8

275. Important meeting in Denmark on Oil Depletion

The Danish Board of Technology and the Danish Association of Civil Engineers are holding an important hearing on oil depletion in Copenhagen on December 10th which will be open to the public.

For details : contact Jette Christensen: jc@tekno.dk   + 45 33 45 53 54. 

See also www.ida.dk/oilconference (from Nov  6). 

276. Oil depletion recognised by the Argonne Laboratory

Russell Brown of the prestigious Argonne Laboratory in the United States has written an important paper entitled Critical Paths to the Post-Petroleum Age.
Summary
The United States and the world face an energy problem that goes far beyond the need for developing new technologies or building more power plants.  As world petroleum production declines, the thermodynamic penalties associated with producing hydrogen or other energy carriers multiply the loss of primary energy.  

Each downward step on the primary energy slope has a multiplicative effect.  When petroleum supply ends, the effective reduction of U.S. primary energy will be about 56%.

Preparation for both these changes and their effects must begin immediately.  If done well, a hydrogen-based transportation system would provide limited personal mobility, decreased agricultural productivity, and increased costs of goods and services.  If done either poorly or late, the results could be disastrous.

Figure 4, based on the U.S. supply profile shown in Figure 3, offers a historical perspective on the brief petroleum era on a time-scale of 4000 years.  It is applicable to all developed nations.  Until the late 19th century, biomass and animate labor supported human life.

Fig.4 Historical perspective of the Age of Petroleum
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277. Matt Simmons spells it out

Matt. Simmons, the prominent Houston banker, has again courageously spelt out the nature of the imminent Energy Crisis in a penetrating presentation:

http://www.simmonsco-intl.com/files/Rice%20Global%20Forum.pdf
278. Countries facing radical changes

The BP Statistical Review lists consumption for most prominent countries. Comparing this with the ASPO production forecasts points to certain countries facing radical changes in their situation. The most noteworthy are as follows. For this exercise, it is assumed that consumption is static, with the positions becoming more extreme if it should grow.

China: imports rise to 70% by 2020

United Kingdom: now exporting 50%, has to import 60% by 2020

Indonesia: now exporting 20%, will have to import 45% by 2020

Egypt: now exporting 50%, will have to import 50% by 2020

Argentina:  now exporting, will have to import 40% by 2020

Australia: imports rise to 60% by 2020

Malaysia: now exporting 45%, will be importing like amount by 2020

Colombia: exports end by 2020

Denmark: now exporting, will be importing 55% by 2020

In fact, it is unlikely that the system will be able to tolerate such indicated changes, with a radical fall in consumption being the probable outcome. As more countries become net importers, less and less will be available for the global market.
279. It’s Time to Prepare for a Tax Shift 
We should be thinking about the future of energy taxation and other forms of environmental taxation in a broader context than most analysts, economists and politicians have done so far, as the following paper by James Robertson makes clear.

Present Problems and Perversities

Existing tax systems around the world are facing trouble.

· In a competitive global economy, the mobility of capital and highly qualified people will continue to press governments to reduce taxes on incomes, profits and capital.  

· In ageing societies, opposition will grow to taxing fewer people of working age on the fruits of their efforts in order to support growing numbers of what economists call "economically inactive" people. 

· Internet trading will make it more difficult for governments to collect customs duties, value added tax and other taxes and levies on sales. The internet will also make it easier to shift earnings and profits to low-tax regimes.  

· Tax havens were estimated to hold $6 trillion worldwide as long ago as 1998, resulting in massive tax losses to national governments, criminal money laundering and economic distortion.

The best way to deal with these problems will probably be to shift taxation away from things like incomes, profits, capital, and value added that can migrate from one place to another and on to things like land which cannot migrate.

These growing pressures on the existing tax base reinforce the economic, social and environmental arguments for taxing “bads”, not “goods”. 

Existing tax structures all round the world are, in fact, absurdly perverse.  

· They fall heavily on employment and rewards for work and enterprise, and lightly on the use of common resources.  So they encourage all-round inefficiency of resource use - over-use of natural resources (including energy and the environment's capacity to absorb pollution), and under-employment and under-development of human resources. 

· Today’s taxes are also unfair and illogical.  They penalise value added - the positive contributions people make to society.  They fail to penalise value subtracted;  they don’t make people and businesses pay for the value of the common resources they use or monopolise, thereby preventing other people from using them.

· The present tax system is unjust in another way.  It makes it easy for rich people and businesses to escape, or at least minimise, their tax obligations, because they can afford to use tax havens, family trusts, and a range of other devices set up by expensive bankers, lawyers and accountants.  It is much more difficult for less wealthy people and poor people to do that.
Sharing the Value of Common Resources
A new approach needs to be worked out, based on collecting the value of common resources as public revenue for the benefit of all citizens.

Common resources are resources whose value is due to Nature and to the activities and demands of society as a whole, and not to the efforts or skill of individual people or organisations.  Land is an even more obvious example than energy. The value of a particular land-site, excluding the value of what has been built on it, is almost wholly determined by the activities and plans of society around it.  For example, when the route of the London Underground Jubilee line was published some years ago, properties along the route jumped in value.  Access to them was going to be much improved.  So, as a result of a public policy decision, the owners of the properties received a £13bn windfall financial gain.  They had done nothing for it; they had paid nothing for it; they had been given a very large free lunch. In 1994, based on 1990 values, I calculated that the absence of a site-value tax on land was costing UK taxpayers £50bn to £90bn a year in lost public revenue. 

By contrast, the auction three years ago of twenty-year licences to use the radio spectrum for the third generation of mobile phones raised £22.5bn for the UK government.  The governments of Germany, France and Italy also raised very significant sums from that common resource.

Important common resources include: 


land (its site value)


energy (its unextracted value)


the environment’s capacity to absorb pollution and waste


the use of limited space (e.g for road traffic,  airport landing slots)


water - for extraction and use, and for waterborne traffic


the electro-magnetic (including radio) spectrum.

The annual value of these is very great.  Collecting it as public revenue would remove the need for many existing taxes.   (There are other common resources too, such as the value created by issuing new money, almost all of which now gives a free lunch to commercial banks and their stakeholders.  But the remedy for that lies outside the field of what is strictly regarded as taxation.)

The Global Dimension

The 21st Century development of international institutions for dealing with world public revenue should be based similarly on sharing the value of common resources. 

In 1995, the Commission on Global Governance recognised the need for global taxation “to service the needs of the global neighbourhood”.  It proposed making nations pay for use of global commons, including:

· ocean fishing, sea-bed mining, sea lanes, flight lanes, outer space, and the electro-magnetic spectrum; and for

· activities that pollute and damage the global environment, or cause hazards beyond national boundaries, such as emissions of CO2 and CFCs, oil spills, and dumping wastes at sea.  

Some of the revenue from global taxes would then provide stable sources of finance for global commitments, including international peace-keeping. The rest might be distributed to all nations according to population size, reflecting the right of every person in the world to a global “citizen's income" based on fair shares of the value of global resources.   

This approach would

· encourage environmentally sustainable development worldwide; 

· generate a much needed source of stable revenue for the United Nations; 

· provide substantial financial transfers to developing countries by right and without strings, as payments for the rich countries’ disproportionate use of world resources; 

· help to liberate developing countries from dependence on grants and loans from institutions like the World Bank and the International Monetary Fund which the rich countries now dominate; 

· help to solve the problem of Third World debt; 

· it would recognise the shared status of  all people as citizens of the world; and

·  contribute to global security by helping to reduce the spreading sense of injustice in a globalised world.
 (Extracted from a paper given by James Robertson at a session on “Sharing Limited Resources and a Change of Course” at the XXIX Annual Conference of the Pio Manzu International Research Centre in Rimini, Italy on 18-20 October, 2003. Further brief background is in Schumacher Briefing No 1 on “Transforming Economic Life”, Green Books, Totnes, England, 1998.) 

The Newsletter very much welcomes contributions from ASPO members and other readers, who wish to draw attention to items of interest or the progress of their own research.

Permission to reproduce the Newsletter, with due acknowledgement, is expressly granted.

Compiled by C.J.Campbell, Staball Hill, Ballydehob, Co. Cork, Ireland
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Chart1

		1930		0.02031225				0.0000000003		0.0762975771		0.5086505137

		1931		0.01752				0.0000000004		0.0778546705		0.5190311364

		1932		0.01752				0.0000000005		0.0794435413		0.5296236086

		1933		0.017739				0.0000000007		0.081064838		0.5404322537

		1934		0.02042175				0.0000000009		0.0827192225		0.5514614833

		1935		0.02228325				0.0000000011		0.0844073699		0.5627157993

		1936		0.023214				0.0000000015		0.0861299693		0.5741997952

		1937		0.028032				0.000000002		0.0878877238		0.5859181584

		1938		0.02819625				0.0000000025		0.0896813508		0.5978756718

		1939		0.03066				0.0000000033		0.0915115824		0.6100772161

		1940		0.020805				0.0000000043		0.0933791657		0.6225277716

		1941		0.03399975				0.0000000057		0.095284863		0.63523242

		1942		0.0222285				0.0000000074		0.097229452		0.6481963469

		1943		0.026937				0.0000000097		0.0992137266		0.6614248438

		1944		0.038544				0.0000000126		0.1012384965		0.67492331

		1945		0.0485085				0.0000000165		0.1033045883		0.6886972551

		1946		0.058204725				0.0000000215		0.1054128452		0.7027523011

		1947		0.0651963				0.0000000281		0.1075641277		0.7170941848

		1948		0.0732993				0.0000000367		0.109759314		0.73172876

		1949		0.072352125				0.0000000479		0.1119993		0.746662

		1950		0.0820155				0.0000000626		0.114285		0.7619		0.0009007371

		1951		0.09332685				0.0000000817		0.13413		0.8942		0.0011259214

		1952		0.09882375				0.0000001066		0.14532		0.9688		0.0014074018

		1953		0.09577965				0.0000001392		0.159615		1.0641		0.0017592522

		1954		0.1026015				0.0000001818		0.172305		1.1487		0.0021990653

		1955		0.11826				0.0000002373		0.200595		1.3373		0.0027488316

		1956		0.13587855				0.0000003098		0.198255		1.3217		0.0034360395

		1957		0.1527525				0.0000004045		0.21114		1.4076		0.0042950493

		1958		0.14262375				0.0001421481		0.237435		1.5829		0.0053688117

		1959		0.147825				0.0001872046		0.25902		1.7268		0.0067110146

		1960		0.15521625				0.0005567953		0.28116		1.8744		0.0083887682

		1961		0.1603686167				0.0063112954		0.302085		2.0139		0.0104859603

		1962		0.1815456492				0.0102602246		0.329385		2.1959		0.0131074503

		1963		0.1874141834				0.0107406686		0.363945		2.4263		0.0163843129

		1964		0.1898652259				0.0110606559		0.394125		2.6275		0.0204803911

		1965		0.217846197				0.0074797104		0.422475		2.8165		0.0256004889

		1966		0.2247147074				0.0143504191		0.460395		3.0693		0.0320006111

		1967		0.2370307051				0.0288685618		0.49986		3.3324		0.0400007639

		1968		0.2891118672				0.066106181		0.54213		3.6142		0.0500009549

		1969		0.2966248603				0.0740249889		0.594165		3.9611		0.0625011936

		1970		0.304754195				0.0823938217		0.585819		3.90546		0.078126492

		1971		0.33462835				0.0794781464		0.629208		4.19472		0.097658115

		1972		0.34830125				0.0726866511		0.7072128		4.42008		0.1085090167

		1973		0.24264835				0.0722068556		0.802638		4.7214		0.1205655741

		1974		0.16736345				0.0701026829		0.8602686		4.77927		0.133961749

		1975		0.15818735				0.0691626331		0.8910126		4.68954		0.1488463878

		1976		0.22143455				0.0624547193		0.994032		4.97016		0.1566804082

		1977		0.20818505				0.0562036309		1.0445652		4.97412		0.1649267454

		1978		0.4109462				0.3064739656		1.1288178		5.13099		0.1736071005

		1979		0.22744245				0.4796195947		1.17189968		5.095216		0.1827443163

		1980		0.1428975				0.5551131191		1.22595648		5.108152		0.1923624382

		1981		0.17335675				0.60437867		1.25850816		5.243784		0.202486777

		1982		0.2284535				0.6153797022		1.24260864		5.177536		0.2131439758

		1983		0.22799725				0.6190425098		1.2475008		5.19792		0.2243620798

		1984		0.201699				0.6342784815		1.36124352		5.671848		0.2361706103

		1985		0.21803275				0.6359726358		1.40357952		5.848248		0.2486006425

		1986		0.251023275				0.6762500426		1.43359104		5.973296		0.2616848868

		1987		0.269510525				0.6922709512		1.50556224		6.273176		0.2754577756

		1988		0.2524705				0.7323304086		1.56774912		6.532288		0.2899555533

		1989		0.2506601				0.7145746168		1.61874048		6.744752		0.3052163718

		1990		0.294582375		0.017306352		0.6722021314		1.69068		7.038114		0.3212803914

		1991		0.3369461		0.020584476		0.6550308967		1.761855		7.154251		0.3381898857

		1992		0.356021		0.029789612		0.6482553175		1.81551		7.199082		0.3559893534

		1993		0.36297425		0.045578824		0.6083835032		1.8907		7.319102		0.3747256351

		1994		0.35384925		0.074013531		0.5819183005		1.93158		7.397821		0.394448037

		1995		0.38629775		0.0974258		0.5714175312		2.002025		7.540433		0.41520846

		1996		0.4115375		0.124827036		0.5345778957		2.03524		7.881078		0.4370615368

		1997		0.46302805		0.188654075		0.51418262		2.088165		7.884255		0.4600647756

		1998		0.491748075		0.264259		0.4362102665		2.14109		8.032515		0.4842787111

		1999		0.440921825		0.348144029		0.4016653302		2.16007		8.202661		0.5097670644

		2000		0.513628		0.428191591		0.3948243537		2.279		8.550719		0.5365969099

		2001		0.5582675		0.9169		0.3913068638		2.3779549539		8.80724057		0.5648388525

		2002		0.66312835		1.1755275839		0.3918516454		2.5400081804		9.0714577871		0.5945672131

		2003		0.779477137		1.3237888813		0.3974086062		2.709644441		9.3436015207		0.6258602244

		2004		0.8992866773		1.8594414601		0.4091796307		2.8871728699		9.6239095663		0.6588002362

		2005		0.9593382883		2.4042331224		0.4286637665		2.973788056		9.9126268533		0.6934739328

		2006		1.0049026542		2.7579689122		0.4576966052		3.0630016977		10.2100056589		0.7299725608

		2007		1.053818521		3.0184511864		0.4984710774		3.1548917486		10.5163058287		0.7683921693

		2008		1.1063453641		3.0447261279		0.5535182334		3.2495385011		10.8317950036		0.8088338624

		2009		1.1627631056		3.0954101918		0.6256149185		3.3470246561		11.1567488537		0.8514040657

		2010		1.2233737364		3.1339155389		0.7175717766		3.4474353958		11.4914513193		0.896214806

		2011		1.278957818		3.181540396		0.8318441513		3.5508584577		11.8361948588		0.9433840063

		2012		1.3304789979		3.2152211291		0.9699101275		3.6573842114		12.1912807046		0.9930357961

		2013		1.3767247966		3.1861233737		1.1313915629		3.7671057377		12.5570191258		1.045300838

		2014		1.4165592456		2.9872627995		1.3129779956		3.8801189099		12.9337296995		1.1003166716

		2015		1.4489737661		2.8716896849		1.5073645274		3.9		13		1.1582280754

		2016		1.4731352414		2.4867346886		1.7026113492		3.9		13		1.2191874478

		2017		1.4977799463		2.1688527671		1.8824799751		3.9		13		1.2833552082

		2018		1.5229175452		2.0088764044		2.028229008		3.9		13		1.3509002192

		2019		1.5485578961		1.8251739188		2.1219063237		3.9		13		1.4220002307

		2020		1.574711054		1.5818780402		2.1504111187		3.9		13		1.4968423481

		2021		1.6013872751		1.2819148861		2.1089193905		3.9		13		1.5756235243

		2022		1.6285970206		1.1229975025		2.0022309482		3.9		13		1.6585510782

		2023		1.656350961		0.9843374469		1.8434223566		3.9		13		1.7458432402

		2024		1.6846599802		0.8618038134		1.6504214114		3.9		13		1.8377297266

		2025		1.7135351798		0.7554119006		1.4419450454		3.9		13		1.9344523438

		2026		1.7318116847		0.6644919411		1.2342070989		3.9		13		2.036265625

		2027		1.7503419576		0.5878246254		1.0391225085		3.9		13		2.1434375

		2028		1.7691299563		0.5118297387		0.863971027		3.9		13		2.25625

		2029		1.7881797067		0.4347746887		0.7120376499		3.9		13		2.375

		2030		1.8074953035		0.3909504622		0.583674686		3.9		13		2.5

		2031		1.8270809123		0.1887885334		0.477377801		3.9		13		2.55

		2032		1.8469407704		0.1589195602		0.390664937		3.9		13		2.601

		2033		1.8670791879		0.1341885477		0.3206982214		3.9		13		2.65302

		2034		1.8875005499		0.1136434376		0.2646730156		3.9		13		2.7060804

		2035		1.9082093169		0.0965107249		0.2200298582		3.9		13		2.760202008

		2036		1.9292100267		0.0821670365		0.1845467383		3.9		13		2.8154060482

		2037		1.9505072961		0.0701116737		0.1563582595		3.9		13		2.8717141691

		2038		1.9480158214		0.0599424294		0.13393479		3.9		13		2.9291484525

		2039		1.9482393811		0.0513353879		0.1160430247		3.9		13		2.9877314216

		2040		1.9509419364		0.0440285898		0.1017007401		3.9		13		3.04748605

		2041		1.9559116233		0.0378090767		0.0901327141		3.705		12.35		3.108435771

		2042		1.962958345		0.0325027343		0.0807311511		3.51975		11.7325		3.1706044864

		2043		1.9719116052		0.0279663706		0.0730218276		3.3437625		11.145875		3.2340165761

		2044		1.9826185589		0.0240815465		0.0666360236		3.176574375		10.58858125		3.2986969077

		2045		1.9949422575		0.0207497633		0.0612877408		3.0177456562		10.0591521875		3.3646708458

		2046		2.0087600701		0.017888692		0.0567554867		2.8668583734		9.5561945781		3.4319642627

		2047		2.0239622627		0.0154292047		0.0528678678		2.7235154548		9.0783848492		3.500603548

		2048		2.0404507197		0.0133130203		0.0494922833		2.587339682		8.6244656068		3.5706156189

		2049		2.0581377936		0.0114908256		0.0465261059		2.4579726979		8.1932423264		3.6420279313

		2050		2.0769452695		0.0099207638		0.0438898311		2.335074063		7.7835802101		3.7148684899
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		1933		0.0787305		0.38456095

		1934		0.088549		0.4281647

		1935		0.09247275		0.4542965059

		1936		0.0947175		0.4730179536

		1937		0.0984405		0.5012830669

		1938		0.10439		0.5183836546

		1939		0.11043075		0.553173968

		1940		0.11130675		0.5058264032

		1941		0.1210705		0.5758215034
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		1943		0.10287525		0.5075163726
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		1948		0.095995		0.8397057214
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		1953		0.23433		1.2308795682
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		1955		0.35989		1.5459044274
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		1958		0.6424		1.8383729941
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		1975		3.04629		6.2799401775
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		1992		2.88058		8.9138334548
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		1998		2.21482		10.253487275
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		2009		3.4435260351		8.548952862

		2010		3.4435260351		8.2866556981

		2011		3.2220106932		8.0361931548
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		2013		2.8206800135		7.5453627491

		2014		2.6391692547		7.32015616

		2015		2.4693387131		7.10008679

		2016		2.3104367669		6.8870931896

		2017		2.161760161		6.6781006146

		2018		2.0226508946		6.4739294449

		2019		1.8924933096		6.2797502102

		2020		1.7707113651		6.0944835603

		2021		1.6567660888		5.9184571443

		2022		1.5501531909		5.7513108126

		2023		1.4504008331		5.5927114337
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		2027		1.11158257		5.0380098755
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		2031		0.8519133343		4.4803643855

		2032		0.7970927113		4.3490512991
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		2034		0.6978075785		4.107522465
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		2036		0.6108893102		3.8935825674
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		2038		0.5347975013		3.7069658382

		2039		0.5003832821		3.6442182577
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		2041		0.4380560021		3.4004530912
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		2045		0.335724722		2.9672929171

		2046		0.3141208362		2.8692104813
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		1941		1941		1941		1941		1941		1941		1941		20.6739818169

		1942		1942		1942		1942		1942		1942		1942		21.762086123

		1943		1943		1943		1943		1943		1943		1943		22.9074590769

		1944		1944		1944		1944		1944		1944		1944		24.1131148177

		1945		1945		1945		1945		1945		1945		1945		25.3822261239

		1946		1946		1946		1946		1946		1946		1946		26.718132762

		1947		1947		1947		1947		1947		1947		1947		28.1243502758

		1948		1948		1948		1948		1948		1948		1948		29.6045792377

		1949		1949		1949		1949		1949		1949		1949		31.1627149871

		1950		1950		1950		1950		1950		1950		1950		32.8028578811

		1951		1951		1951		1951		1951		1951		1951		34.5293240854

		1952		1952		1952		1952		1952		1952		1952		36.346656932

		1953		1953		1953		1953		1953		1953		1953		38.2596388758

		1954		1954		1954		1954		1954		1954		1954		40.2733040798

		1955		1955		1955		1955		1955		1955		1955		42.3929516629

		1956		1956		1956		1956		1956		1956		1956		44.6241596452

		1957		1957		1957		1957		1957		1957		1957		46.9727996265

		1958		1958		1958		1958		1958		1958		1958		49.4450522384

		1959		1959		1959		1959		1959		1959		1959		52.0474234089

		1960		1960		1960		1960		1960		1960		1960		54.786761483

		1961		1961		1961		1961		1961		1961		1961		57.6702752453

		1962		1962		1962		1962		1962		1962		1962		60.7055528898

		1963		1963		1963		1963		1963		1963		1963		63.9005819892

		1964		1964		1964		1964		1964		1964		1964		67.263770515

		1965		1965		1965		1965		1965		1965		1965		70.8039689631

		1966		1966		1966		1966		1966		1966		1966		74.5304936454

		1967		1967		1967		1967		1967		1967		1967		78.4531512057

		1968		1968		1968		1968		1968		1968		1968		82.582264427

		1969		1969		1969		1969		1969		1969		1969		86.9286993969

		1970		1970		1970		1970		1970		1970		1970		91.503894102

		1971		1971		1971		1971		1971		1971		1971		96.3198885284

		1972		1972		1972		1972		1972		1972		1972		101.3893563457

		1973		1973		1973		1973		1973		1973		1973		106.7256382586

		1974		1974		1974		1974		1974		1974		1974		112.3427771143

		1975		1975		1975		1975		1975		1975		1975		118.2555548572

		1976		1976		1976		1976		1976		1976		1976		124.4795314286

		1977		1977		1977		1977		1977		1977		1977		131.0310857144

		1978		1978		1978		1978		1978		1978		1978		137.9274586467

		1979		1979		1979		1979		1979		1979		1979		145.1867985755

		1980		1980		1980		1980		1980		1980		1980		152.8282090268

		1981		1981		1981		1981		1981		1981		1981		160.8717989756

		1982		1982		1982		1982		1982		1982		1982		169.3387357638

		1983		1983		1983		1983		1983		1983		1983		178.251300804

		1984		1984		1984		1984		1984		1984		1984		187.6329482147

		1985		1985		1985		1985		1985		1985		1985		197.5083665418

		1986		1986		1986		1986		1986		1986		1986		207.9035437282

		1987		1987		1987		1987		1987		1987		1987		218.8458355034

		1988		1988		1988		1988		1988		1988		1988		230.364037372

		1989		1989		1989		1989		1989		1989		1989		242.4884603915

		1990		1990		1990		1990		1990		1990		1990		255.2510109385

		1991		1991		1991		1991		1991		1991		1991		268.6852746721

		1992		1992		1992		1992		1992		1992		1992		282.826604918

		1993		1993		1993		1993		1993		1993		1993		297.7122157031

		1994		1994		1994		1994		1994		1994		1994		313.3812796875

		1995		1995		1995		1995		1995		1995		1995		329.87503125

		1996		1996		1996		1996		1996		1996		1996		347.236875

		1997		1997		1997		1997		1997		1997		1997		365.5125

		1998		1998		1998		1998		1998		1998		1998		384.75

		1999		1999		1999		1999		1999		1999		1999		405

		2000		2000		2000		2000		2000		2000		2000		649.9

		2001		2001		2001		2001		2001		2001		2001		659.8

		2002		2002		2002		2002		2002		2002		2002		684.9315068493

		2003		2003		2003		2003		2003		2003		2003		687.6712328767

		2004		2004		2004		2004		2004		2004		2004		690.6849315068

		2005		2005		2005		2005		2005		2005		2005		694

		2006		2006		2006		2006		2006		2006		2006		697.6465753425

		2007		2007		2007		2007		2007		2007		2007		701.6578082192

		2008		2008		2008		2008		2008		2008		2008		706.0701643836

		2009		2009		2009		2009		2009		2009		2009		680.7328460952

		2010		2010		2010		2010		2010		2010		2010		657.2892847752

		2011		2011		2011		2011		2011		2011		2011		635.7001602144

		2012		2012		2012		2012		2012		2012		2012		615.958275471

		2013		2013		2013		2013		2013		2013		2013		598.0645522603

		2014		2014		2014		2014		2014		2014		2014		582.0284373173

		2015		2015		2015		2015		2015		2015		2015		567.8683679994

		2016		2016		2016		2016		2016		2016		2016		555.6123022004

		2017		2017		2017		2017		2017		2017		2017		545.2983181928

		2018		2018		2018		2018		2018		2018		2018		536.9752906131

		2019		2019		2019		2019		2019		2019		2019		530.7036494647

		2020		2020		2020		2020		2020		2020		2020		526.5562297307

		2021		2021		2021		2021		2021		2021		2021		524.6192199844

		2022		2022		2022		2022		2022		2022		2022		524.9932192526

		2023		2023		2023		2023		2023		2023		2023		527.7944123426

		2024		2024		2024		2024		2024		2024		2024		533.1558748925

		2025		2025		2025		2025		2025		2025		2025		541.2290205594

		2026		2026		2026		2026		2026		2026		2026		552.1852040238

		2027		2027		2027		2027		2027		2027		2027		566.2174948837

		2028		2028		2028		2028		2028		2028		2028		583.5426390409

		2029		2029		2029		2029		2029		2029		2029		604.4032258665

		2030		2030		2030		2030		2030		2030		2030		629.070081279

		2031		2031		2031		2031		2031		2031		2031		657.8449089066

		2032		2032		2032		2032		2032		2032		2032		691.0632037384

		2033		2033		2033		2033		2033		2033		2033		729.0974651286

		2034		2034		2034		2034		2034		2034		2034		772.3607387239

		2035		2035		2035		2035		2035		2035		2035		821.3105198563

		2036		2036		2036		2036		2036		2036		2036		876.4530542127

		2037		2037		2037		2037		2037		2037		2037		938.3480751937

		2038		2038		2038		2038		2038		2038		2038		1007.6140213229

		2039		2039		2039		2039		2039		2039		2039		1084.9337814255

		2040		2040		2040		2040		2040		2040		2040		1171.0610200748

		2041		2041		2041		2041		2041		2041		2041		1266.8271410689

		2042		2042		2042		2042		2042		2042		2042		1373.1489524914

		2043		2043		2043		2043		2043		2043		2043		1491.0371032712

		2044		2044		2044		2044		2044		2044		2044		1621.6053681653

		2045		2045		2045		2045		2045		2045		2045		1766.0808657853

		2046		2046		2046		2046		2046		2046		2046		1925.8153027656

		2047		2047		2047		2047		2047		2047		2047		2102.2973464874

		2048		2048		2048		2048		2048		2048		2048		2297.1662390247

		2049		2049		2049		2049		2049		2049		2049		2098.5438928106

		2050		2050		2050		2050		2050		2050		2050		1917.3487881984
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1037.4105326139

624.8105700213

4839.8403982442

865.3737095135

2956.6251732837

2758.4922031713

856.9188691726

992.2787299151

596.6329701112

4592.2117946343

816.4797773954

2871.796714954

2682.0473513025

805.5530886661

949.1937842365

569.8568615908

4358.7705980353

770.5003124446

2789.8504532218

2608.1405069395

757.3340672081

908.0577891628

544.4054137566

4138.6315640757

727.2547576154

2710.6697300804

2536.6650701566

712.0667148543

868.7778247141

520.2063827211

3930.9683253517

686.5740328809

2634.1435399321

2467.520167776

669.5681262118

831.2656858441

497.1918186201

3735.009276687

648.2997937632

2560.1662035526

2400.6102787561

629.6668154346

795.4376266898

475.2977924412

3550.0337597863

612.2837382438

2488.6370638047

2335.8448873702

592.2019994544

761.2141196101

454.4641411115

3375.3685247493

578.3869588766

2419.4602014944

2273.1381619615

557.0229263917

728.5196281078

434.6342295835

3210.384447657

546.4793371408

2352.5441698922

2212.408657245

523.9882462913

697.2823927906

415.7547287421

3054.4934850478

516.4389772586

2287.801746553

2153.5790382965

492.9654215023

667.4342295797

397.7754080452

2907.1458475825

488.1516768935

2225.1497011786

2096.5758245183

463.8301741975

638.9103394223

380.6489418807

2767.8273765568

461.5104323066

2164.5085783636

2041.3291520146

436.4659686823

611.6491288154

364.330728701

2636.0571081781

436.4149757169

2105.8024941539

1987.7725529375

410.7635262956

585.5920404894

348.7787220568

2511.3850116771

412.7713427505

2048.9589454308

1935.842750481

386.6203708418

560.6833936417

333.9532727169

2393.3898883913

390.4914680114

1993.9086312111

1885.4794683108

363.9404026248

536.8702331488

319.8169811176

2281.6774199391

369.4928069297

1940.5852850196

1836.6252533138

342.6334992787

514.1021872227

306.334559437

2175.8783545074

349.6979821677

1888.9255175597

1789.2253106442

322.6151417014

492.3313330071

293.4727026402

2075.6468211096

331.0344529761

1838.8686689618

1743.2273501239

303.806063507

471.5120696458

281.1999678872



Chart5

		1930		0.02031225				0.0000000003		0.0762975771		0.5086505137

		1931		0.01752				0.0000000004		0.0778546705		0.5190311364

		1932		0.01752				0.0000000005		0.0794435413		0.5296236086

		1933		0.017739				0.0000000007		0.081064838		0.5404322537

		1934		0.02042175				0.0000000009		0.0827192225		0.5514614833

		1935		0.02228325				0.0000000011		0.0844073699		0.5627157993

		1936		0.023214				0.0000000015		0.0861299693		0.5741997952

		1937		0.028032				0.000000002		0.0878877238		0.5859181584

		1938		0.02819625				0.0000000025		0.0896813508		0.5978756718

		1939		0.03066				0.0000000033		0.0915115824		0.6100772161

		1940		0.020805				0.0000000043		0.0933791657		0.6225277716

		1941		0.03399975				0.0000000057		0.095284863		0.63523242

		1942		0.0222285				0.0000000074		0.097229452		0.6481963469

		1943		0.026937				0.0000000097		0.0992137266		0.6614248438

		1944		0.038544				0.0000000126		0.1012384965		0.67492331

		1945		0.0485085				0.0000000165		0.1033045883		0.6886972551

		1946		0.058204725				0.0000000215		0.1054128452		0.7027523011

		1947		0.0651963				0.0000000281		0.1075641277		0.7170941848

		1948		0.0732993				0.0000000367		0.109759314		0.73172876

		1949		0.072352125				0.0000000479		0.1119993		0.746662

		1950		0.0820155				0.0000000626		0.114285		0.7619		0.0009007371

		1951		0.09332685				0.0000000817		0.13413		0.8942		0.0011259214

		1952		0.09882375				0.0000001066		0.14532		0.9688		0.0014074018

		1953		0.09577965				0.0000001392		0.159615		1.0641		0.0017592522

		1954		0.1026015				0.0000001818		0.172305		1.1487		0.0021990653

		1955		0.11826				0.0000002373		0.200595		1.3373		0.0027488316

		1956		0.13587855				0.0000003098		0.198255		1.3217		0.0034360395

		1957		0.1527525				0.0000004045		0.21114		1.4076		0.0042950493

		1958		0.14262375				0.0001421481		0.237435		1.5829		0.0053688117

		1959		0.147825				0.0001872046		0.25902		1.7268		0.0067110146

		1960		0.15521625				0.0005567953		0.28116		1.8744		0.0083887682

		1961		0.1603686167				0.0063112954		0.302085		2.0139		0.0104859603

		1962		0.1815456492				0.0102602246		0.329385		2.1959		0.0131074503

		1963		0.1874141834				0.0107406686		0.363945		2.4263		0.0163843129

		1964		0.1898652259				0.0110606559		0.394125		2.6275		0.0204803911

		1965		0.217846197				0.0074797104		0.422475		2.8165		0.0256004889

		1966		0.2247147074				0.0143504191		0.460395		3.0693		0.0320006111

		1967		0.2370307051				0.0288685618		0.49986		3.3324		0.0400007639

		1968		0.2891118672				0.066106181		0.54213		3.6142		0.0500009549

		1969		0.2966248603				0.0740249889		0.594165		3.9611		0.0625011936

		1970		0.304754195				0.0823938217		0.585819		3.90546		0.078126492

		1971		0.33462835				0.0794781464		0.629208		4.19472		0.097658115

		1972		0.34830125				0.0726866511		0.7072128		4.42008		0.1085090167

		1973		0.24264835				0.0722068556		0.802638		4.7214		0.1205655741

		1974		0.16736345				0.0701026829		0.8602686		4.77927		0.133961749

		1975		0.15818735				0.0691626331		0.8910126		4.68954		0.1488463878

		1976		0.22143455				0.0624547193		0.994032		4.97016		0.1566804082

		1977		0.20818505				0.0562036309		1.0445652		4.97412		0.1649267454

		1978		0.4109462				0.3064739656		1.1288178		5.13099		0.1736071005

		1979		0.22744245				0.4796195947		1.17189968		5.095216		0.1827443163

		1980		0.1428975				0.5551131191		1.22595648		5.108152		0.1923624382

		1981		0.17335675				0.60437867		1.25850816		5.243784		0.202486777

		1982		0.2284535				0.6153797022		1.24260864		5.177536		0.2131439758

		1983		0.22799725				0.6190425098		1.2475008		5.19792		0.2243620798

		1984		0.201699				0.6342784815		1.36124352		5.671848		0.2361706103

		1985		0.21803275				0.6359726358		1.40357952		5.848248		0.2486006425

		1986		0.251023275				0.6762500426		1.43359104		5.973296		0.2616848868

		1987		0.269510525				0.6922709512		1.50556224		6.273176		0.2754577756

		1988		0.2524705				0.7323304086		1.56774912		6.532288		0.2899555533

		1989		0.2506601				0.7145746168		1.61874048		6.744752		0.3052163718

		1990		0.294582375		0.017306352		0.6722021314		1.69068		7.038114		0.3212803914

		1991		0.3369461		0.020584476		0.6550308967		1.761855		7.154251		0.3381898857

		1992		0.356021		0.029789612		0.6482553175		1.81551		7.199082		0.3559893534

		1993		0.36297425		0.045578824		0.6083835032		1.8907		7.319102		0.3747256351

		1994		0.35384925		0.074013531		0.5819183005		1.93158		7.397821		0.394448037

		1995		0.38629775		0.0974258		0.5714175312		2.002025		7.540433		0.41520846

		1996		0.4115375		0.124827036		0.5345778957		2.03524		7.881078		0.4370615368

		1997		0.46302805		0.188654075		0.51418262		2.088165		7.884255		0.4600647756

		1998		0.491748075		0.264259		0.4362102665		2.14109		8.032515		0.4842787111

		1999		0.440921825		0.348144029		0.4016653302		2.16007		8.202661		0.5097670644

		2000		0.513628		0.428191591		0.3948243537		2.279		8.550719		0.5365969099

		2001		0.5582675		0.9169		0.3913068638		2.3779549539		8.80724057		0.5648388525

		2002		0.66312835		1.1755275839		0.3918516454		2.5400081804		9.0714577871		0.5945672131

		2003		0.779477137		1.3237888813		0.3974086062		2.709644441		9.3436015207		0.6258602244

		2004		0.8992866773		1.8594414601		0.4091796307		2.8871728699		9.6239095663		0.6588002362

		2005		0.9593382883		2.4042331224		0.4286637665		2.973788056		9.9126268533		0.6934739328

		2006		1.0049026542		2.7579689122		0.4576966052		3.0630016977		10.2100056589		0.7299725608

		2007		1.053818521		3.0184511864		0.4984710774		3.1548917486		10.5163058287		0.7683921693

		2008		1.1063453641		3.0447261279		0.5535182334		3.2495385011		10.8317950036		0.8088338624

		2009		1.1627631056		3.0954101918		0.6256149185		3.3470246561		11.1567488537		0.8514040657

		2010		1.2233737364		3.1339155389		0.7175717766		3.4474353958		11.4914513193		0.896214806

		2011		1.278957818		3.181540396		0.8318441513		3.5508584577		11.8361948588		0.9433840063

		2012		1.3304789979		3.2152211291		0.9699101275		3.6573842114		12.1912807046		0.9930357961

		2013		1.3767247966		3.1861233737		1.1313915629		3.7671057377		12.5570191258		1.045300838

		2014		1.4165592456		2.9872627995		1.3129779956		3.8801189099		12.9337296995		1.1003166716

		2015		1.4489737661		2.8716896849		1.5073645274		3.9		13		1.1582280754

		2016		1.4731352414		2.4867346886		1.7026113492		3.9		13		1.2191874478

		2017		1.4977799463		2.1688527671		1.8824799751		3.9		13		1.2833552082

		2018		1.5229175452		2.0088764044		2.028229008		3.9		13		1.3509002192

		2019		1.5485578961		1.8251739188		2.1219063237		3.9		13		1.4220002307

		2020		1.574711054		1.5818780402		2.1504111187		3.9		13		1.4968423481

		2021		1.6013872751		1.2819148861		2.1089193905		3.9		13		1.5756235243

		2022		1.6285970206		1.1229975025		2.0022309482		3.9		13		1.6585510782

		2023		1.656350961		0.9843374469		1.8434223566		3.9		13		1.7458432402

		2024		1.6846599802		0.8618038134		1.6504214114		3.9		13		1.8377297266

		2025		1.7135351798		0.7554119006		1.4419450454		3.9		13		1.9344523438

		2026		1.7318116847		0.6644919411		1.2342070989		3.9		13		2.036265625

		2027		1.7503419576		0.5878246254		1.0391225085		3.9		13		2.1434375

		2028		1.7691299563		0.5118297387		0.863971027		3.9		13		2.25625

		2029		1.7881797067		0.4347746887		0.7120376499		3.9		13		2.375

		2030		1.8074953035		0.3909504622		0.583674686		3.9		13		2.5

		2031		1.8270809123		0.1887885334		0.477377801		3.9		13		2.55

		2032		1.8469407704		0.1589195602		0.390664937		3.9		13		2.601

		2033		1.8670791879		0.1341885477		0.3206982214		3.9		13		2.65302

		2034		1.8875005499		0.1136434376		0.2646730156		3.9		13		2.7060804

		2035		1.9082093169		0.0965107249		0.2200298582		3.9		13		2.760202008

		2036		1.9292100267		0.0821670365		0.1845467383		3.9		13		2.8154060482

		2037		1.9505072961		0.0701116737		0.1563582595		3.9		13		2.8717141691

		2038		1.9480158214		0.0599424294		0.13393479		3.9		13		2.9291484525

		2039		1.9482393811		0.0513353879		0.1160430247		3.9		13		2.9877314216

		2040		1.9509419364		0.0440285898		0.1017007401		3.9		13		3.04748605

		2041		1.9559116233		0.0378090767		0.0901327141		3.705		12.35		3.108435771

		2042		1.962958345		0.0325027343		0.0807311511		3.51975		11.7325		3.1706044864

		2043		1.9719116052		0.0279663706		0.0730218276		3.3437625		11.145875		3.2340165761

		2044		1.9826185589		0.0240815465		0.0666360236		3.176574375		10.58858125		3.2986969077

		2045		1.9949422575		0.0207497633		0.0612877408		3.0177456562		10.0591521875		3.3646708458

		2046		2.0087600701		0.017888692		0.0567554867		2.8668583734		9.5561945781		3.4319642627

		2047		2.0239622627		0.0154292047		0.0528678678		2.7235154548		9.0783848492		3.500603548

		2048		2.0404507197		0.0133130203		0.0494922833		2.587339682		8.6244656068		3.5706156189

		2049		2.0581377936		0.0114908256		0.0465261059		2.4579726979		8.1932423264		3.6420279313

		2050		2.0769452695		0.0099207638		0.0438898311		2.335074063		7.7835802101		3.7148684899
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Chart6

		1930		0.02031225				0.0000000003		0.0762975771		0.8477508561

		1931		0.01752				0.0000000004		0.0778546705		0.865051894

		1932		0.01752				0.0000000005		0.0794435413		0.8827060143

		1933		0.017739				0.0000000007		0.081064838		0.9007204228

		1934		0.02042175				0.0000000009		0.0827192225		0.9191024722

		1935		0.02228325				0.0000000011		0.0844073699		0.9378596655

		1936		0.023214				0.0000000015		0.0861299693		0.9569996587

		1937		0.028032				0.000000002		0.0878877238		0.976530264

		1938		0.02819625				0.0000000025		0.0896813508		0.996459453

		1939		0.03066				0.0000000033		0.0915115824		1.0167953602

		1940		0.020805				0.0000000043		0.0933791657		1.0375462859

		1941		0.03399975				0.0000000057		0.095284863		1.0587206999

		1942		0.0222285				0.0000000074		0.097229452		1.0803272448

		1943		0.026937				0.0000000097		0.0992137266		1.1023747396

		1944		0.038544				0.0000000126		0.1012384965		1.1248721833

		1945		0.0485085				0.0000000165		0.1033045883		1.1478287585

		1946		0.058204725				0.0000000215		0.1054128452		1.1712538352

		1947		0.0651963				0.0000000281		0.1075641277		1.1951569747

		1948		0.0732993				0.0000000367		0.109759314		1.2195479333

		1949		0.072352125				0.0000000479		0.1119993		1.2444366667

		1950		0.0820155				0.0000000626		0.114285		1.2698333333		0.0009007371

		1951		0.09332685				0.0000000817		0.13413		1.4903333333		0.0011259214

		1952		0.09882375				0.0000001066		0.14532		1.6146666667		0.0014074018

		1953		0.09577965				0.0000001392		0.159615		1.7735		0.0017592522

		1954		0.1026015				0.0000001818		0.172305		1.9145		0.0021990653

		1955		0.11826				0.0000002373		0.200595		2.2288333333		0.0027488316

		1956		0.13587855				0.0000003098		0.198255		2.2028333333		0.0034360395

		1957		0.1527525				0.0000004045		0.21114		2.346		0.0042950493

		1958		0.14262375				0.0001421481		0.237435		2.6381666667		0.0053688117

		1959		0.147825				0.0001872046		0.25902		2.878		0.0067110146

		1960		0.15521625				0.0005567953		0.28116		3.124		0.0083887682

		1961		0.1603686167				0.0063112954		0.302085		3.3565		0.0104859603

		1962		0.1815456492				0.0102602246		0.329385		3.6598333333		0.0131074503

		1963		0.1874141834				0.0107406686		0.363945		4.0438333333		0.0163843129

		1964		0.1898652259				0.0110606559		0.394125		4.3791666667		0.0204803911

		1965		0.217846197				0.0074797104		0.422475		4.6941666667		0.0256004889

		1966		0.2247147074				0.0143504191		0.460395		5.1155		0.0320006111

		1967		0.2370307051				0.0288685618		0.49986		5.554		0.0400007639

		1968		0.2891118672				0.066106181		0.54213		6.0236666667		0.0500009549

		1969		0.2966248603				0.0740249889		0.594165		6.6018333333		0.0625011936

		1970		0.304754195				0.0823938217		0.585819		6.5091		0.078126492

		1971		0.33462835				0.0794781464		0.629208		6.9912		0.097658115

		1972		0.34830125				0.0726866511		0.7072128		7.3668		0.1085090167

		1973		0.24264835				0.0722068556		0.802638		7.869		0.1205655741

		1974		0.16736345				0.0701026829		0.8602686		7.96545		0.133961749

		1975		0.15818735				0.0691626331		0.8910126		7.8159		0.1488463878

		1976		0.22143455				0.0624547193		0.994032		8.2836		0.1566804082

		1977		0.20818505				0.0562036309		1.0445652		8.2902		0.1649267454

		1978		0.4109462				0.3064739656		1.1288178		8.55165		0.1736071005

		1979		0.22744245				0.4796195947		1.17189968		8.4920266667		0.1827443163

		1980		0.1428975				0.5551131191		1.22595648		8.5135866667		0.1923624382

		1981		0.17335675				0.60437867		1.25850816		8.73964		0.202486777

		1982		0.2284535				0.6153797022		1.24260864		8.6292266667		0.2131439758

		1983		0.22799725				0.6190425098		1.2475008		8.6632		0.2243620798

		1984		0.201699				0.6342784815		1.36124352		9.45308		0.2361706103

		1985		0.21803275				0.6359726358		1.40357952		9.74708		0.2486006425

		1986		0.251023275				0.6762500426		1.43359104		9.9554933333		0.2616848868

		1987		0.269510525				0.6922709512		1.50556224		10.4552933333		0.2754577756

		1988		0.2524705				0.7323304086		1.56774912		10.8871466667		0.2899555533

		1989		0.2506601				0.7145746168		1.61874048		11.2412533333		0.3052163718

		1990		0.294582375		0.017306352		0.6722021314		1.69068		11.73019		0.3212803914

		1991		0.3369461		0.020584476		0.6550308967		1.761855		11.9237516667		0.3381898857

		1992		0.356021		0.029789612		0.6482553175		1.81551		11.99847		0.3559893534

		1993		0.36297425		0.045578824		0.6083835032		1.8907		12.1985033333		0.3747256351

		1994		0.35384925		0.074013531		0.5819183005		1.93158		12.3297016667		0.394448037

		1995		0.38629775		0.0974258		0.5714175312		2.002025		12.5673883333		0.41520846

		1996		0.4115375		0.124827036		0.5345778957		2.03524		13.13513		0.4370615368

		1997		0.46302805		0.188654075		0.51418262		2.088165		13.140425		0.4600647756

		1998		0.491748075		0.264259		0.4362102665		2.14109		13.387525		0.4842787111

		1999		0.440921825		0.348144029		0.4016653302		2.16007		13.6711016667		0.5097670644

		2000		0.513628		0.428191591		0.3948243537		2.279		14.2511983333		0.5365969099

		2001		0.5582675		0.9169		0.3913068638		2.3779549539		14.6787342833		0.5648388525

		2002		0.66312835		1.1755275839		0.3918516454		2.5400081804		15.1190963118		0.5945672131

		2003		0.779477137		1.3237888813		0.3974086062		2.709644441		15.5726692012		0.6258602244

		2004		0.8992866773		1.8594414601		0.4091796307		2.8871728699		16.0398492772		0.6588002362

		2005		0.9593382883		2.4042331224		0.4286637665		2.973788056		16.5210447555		0.6934739328

		2006		1.0049026542		2.7579689122		0.4576966052		3.0630016977		17.0166760982		0.7299725608

		2007		1.053818521		3.0184511864		0.4984710774		3.1548917486		17.5271763812		0.7683921693

		2008		1.1063453641		3.0447261279		0.5535182334		3.2495385011		18.0529916726		0.8088338624

		2009		1.1627631056		3.0954101918		0.6256149185		3.3470246561		18.5945814228		0.8514040657

		2010		1.2233737364		3.1339155389		0.7175717766		3.4474353958		19.1524188654		0.896214806

		2011		1.278957818		3.181540396		0.8318441513		3.5508584577		19.7269914314		0.9433840063

		2012		1.3304789979		3.2152211291		0.9699101275		3.6573842114		20.3188011744		0.9930357961

		2013		1.3767247966		3.1861233737		1.1313915629		3.7671057377		20.9283652096		1.045300838

		2014		1.4165592456		2.9872627995		1.3129779956		3.8801189099		21.5562161659		1.1003166716

		2015		1.4489737661		2.8716896849		1.5073645274		3.9		21.6666666667		1.1582280754

		2016		1.4731352414		2.4867346886		1.7026113492		3.9		21.6666666667		1.2191874478

		2017		1.4977799463		2.1688527671		1.8824799751		3.9		21.6666666667		1.2833552082

		2018		1.5229175452		2.0088764044		2.028229008		3.9		21.6666666667		1.3509002192

		2019		1.5485578961		1.8251739188		2.1219063237		3.9		21.6666666667		1.4220002307

		2020		1.574711054		1.5818780402		2.1504111187		3.9		21.6666666667		1.4968423481

		2021		1.6013872751		1.2819148861		2.1089193905		3.9		21.6666666667		1.5756235243

		2022		1.6285970206		1.1229975025		2.0022309482		3.9		21.6666666667		1.6585510782

		2023		1.656350961		0.9843374469		1.8434223566		3.9		21.6666666667		1.7458432402

		2024		1.6846599802		0.8618038134		1.6504214114		3.9		21.6666666667		1.8377297266

		2025		1.7135351798		0.7554119006		1.4419450454		3.9		21.6666666667		1.9344523438

		2026		1.7318116847		0.6644919411		1.2342070989		3.9		21.6666666667		2.036265625

		2027		1.7503419576		0.5878246254		1.0391225085		3.9		21.6666666667		2.1434375

		2028		1.7691299563		0.5118297387		0.863971027		3.9		21.6666666667		2.25625

		2029		1.7881797067		0.4347746887		0.7120376499		3.9		21.6666666667		2.375

		2030		1.8074953035		0.3909504622		0.583674686		3.9		21.6666666667		2.5

		2031		1.8270809123		0.1887885334		0.477377801		3.9		21.6666666667		2.55

		2032		1.8469407704		0.1589195602		0.390664937		3.9		21.6666666667		2.601

		2033		1.8670791879		0.1341885477		0.3206982214		3.9		21.6666666667		2.65302

		2034		1.8875005499		0.1136434376		0.2646730156		3.9		21.6666666667		2.7060804

		2035		1.9082093169		0.0965107249		0.2200298582		3.9		21.6666666667		2.760202008

		2036		1.9292100267		0.0821670365		0.1845467383		3.9		21.6666666667		2.8154060482

		2037		1.9505072961		0.0701116737		0.1563582595		3.9		21.6666666667		2.8717141691

		2038		1.9480158214		0.0599424294		0.13393479		3.9		21.6666666667		2.9291484525

		2039		1.9482393811		0.0513353879		0.1160430247		3.9		21.6666666667		2.9877314216

		2040		1.9509419364		0.0440285898		0.1017007401		3.9		21.6666666667		3.04748605

		2041		1.9559116233		0.0378090767		0.0901327141		3.705		20.5833333333		3.108435771

		2042		1.962958345		0.0325027343		0.0807311511		3.51975		19.5541666667		3.1706044864

		2043		1.9719116052		0.0279663706		0.0730218276		3.3437625		18.5764583333		3.2340165761

		2044		1.9826185589		0.0240815465		0.0666360236		3.176574375		17.6476354167		3.2986969077

		2045		1.9949422575		0.0207497633		0.0612877408		3.0177456562		16.7652536458		3.3646708458

		2046		2.0087600701		0.017888692		0.0567554867		2.8668583734		15.9269909635		3.4319642627

		2047		2.0239622627		0.0154292047		0.0528678678		2.7235154548		15.1306414154		3.500603548

		2048		2.0404507197		0.0133130203		0.0494922833		2.587339682		14.3741093446		3.5706156189

		2049		2.0581377936		0.0114908256		0.0465261059		2.4579726979		13.6554038774		3.6420279313

		2050		2.0769452695		0.0099207638		0.0438898311		2.335074063		12.9726336835		3.7148684899
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Chart7

		1930		1930		1930		1930		1930		0.02031225				0.0000000003		0.0762975771

		1931		1931		1931		1931		1931		0.01752				0.0000000004		0.0778546705

		1932		1932		1932		1932		1932		0.01752				0.0000000005		0.0794435413

		1933		1933		1933		1933		1933		0.017739				0.0000000007		0.081064838

		1934		1934		1934		1934		1934		0.02042175				0.0000000009		0.0827192225

		1935		1935		1935		1935		1935		0.02228325				0.0000000011		0.0844073699

		1936		1936		1936		1936		1936		0.023214				0.0000000015		0.0861299693

		1937		1937		1937		1937		1937		0.028032				0.000000002		0.0878877238

		1938		1938		1938		1938		1938		0.02819625				0.0000000025		0.0896813508

		1939		1939		1939		1939		1939		0.03066				0.0000000033		0.0915115824

		1940		1940		1940		1940		1940		0.020805				0.0000000043		0.0933791657

		1941		1941		1941		1941		1941		0.03399975				0.0000000057		0.095284863

		1942		1942		1942		1942		1942		0.0222285				0.0000000074		0.097229452

		1943		1943		1943		1943		1943		0.026937				0.0000000097		0.0992137266

		1944		1944		1944		1944		1944		0.038544				0.0000000126		0.1012384965

		1945		1945		1945		1945		1945		0.0485085				0.0000000165		0.1033045883

		1946		1946		1946		1946		1946		0.058204725				0.0000000215		0.1054128452

		1947		1947		1947		1947		1947		0.0651963				0.0000000281		0.1075641277

		1948		1948		1948		1948		1948		0.0732993				0.0000000367		0.109759314

		1949		1949		1949		1949		1949		0.072352125				0.0000000479		0.1119993

		1950		1950		1950		1950		1950		0.0820155				0.0000000626		0.114285

		1951		1951		1951		1951		1951		0.09332685				0.0000000817		0.13413

		1952		1952		1952		1952		1952		0.09882375				0.0000001066		0.14532

		1953		1953		1953		1953		1953		0.09577965				0.0000001392		0.159615

		1954		1954		1954		1954		1954		0.1026015				0.0000001818		0.172305

		1955		1955		1955		1955		1955		0.11826				0.0000002373		0.200595

		1956		1956		1956		1956		1956		0.13587855				0.0000003098		0.198255

		1957		1957		1957		1957		1957		0.1527525				0.0000004045		0.21114

		1958		1958		1958		1958		1958		0.14262375				0.0001421481		0.237435

		1959		1959		1959		1959		1959		0.147825				0.0001872046		0.25902

		1960		1960		1960		1960		1960		0.15521625				0.0005567953		0.28116

		1961		1961		1961		1961		1961		0.1603686167				0.0063112954		0.302085

		1962		1962		1962		1962		1962		0.1815456492				0.0102602246		0.329385

		1963		1963		1963		1963		1963		0.1874141834				0.0107406686		0.363945

		1964		1964		1964		1964		1964		0.1898652259				0.0110606559		0.394125

		1965		1965		1965		1965		1965		0.217846197				0.0074797104		0.422475

		1966		1966		1966		1966		1966		0.2247147074				0.0143504191		0.460395

		1967		1967		1967		1967		1967		0.2370307051				0.0288685618		0.49986

		1968		1968		1968		1968		1968		0.2891118672				0.066106181		0.54213

		1969		1969		1969		1969		1969		0.2966248603				0.0740249889		0.594165

		1970		1970		1970		1970		1970		0.304754195				0.0823938217		0.585819

		1971		1971		1971		1971		1971		0.33462835				0.0794781464		0.629208

		1972		1972		1972		1972		1972		0.34830125				0.0726866511		0.7072128

		1973		1973		1973		1973		1973		0.24264835				0.0722068556		0.802638

		1974		1974		1974		1974		1974		0.16736345				0.0701026829		0.8602686

		1975		1975		1975		1975		1975		0.15818735				0.0691626331		0.8910126

		1976		1976		1976		1976		1976		0.22143455				0.0624547193		0.994032

		1977		1977		1977		1977		1977		0.20818505				0.0562036309		1.0445652

		1978		1978		1978		1978		1978		0.4109462				0.3064739656		1.1288178

		1979		1979		1979		1979		1979		0.22744245				0.4796195947		1.17189968

		1980		1980		1980		1980		1980		0.1428975				0.5551131191		1.22595648

		1981		1981		1981		1981		1981		0.17335675				0.60437867		1.25850816

		1982		1982		1982		1982		1982		0.2284535				0.6153797022		1.24260864

		1983		1983		1983		1983		1983		0.22799725				0.6190425098		1.2475008

		1984		1984		1984		1984		1984		0.201699				0.6342784815		1.36124352

		1985		1985		1985		1985		1985		0.21803275				0.6359726358		1.40357952

		1986		1986		1986		1986		1986		0.251023275				0.6762500426		1.43359104

		1987		1987		1987		1987		1987		0.269510525				0.6922709512		1.50556224

		1988		1988		1988		1988		1988		0.2524705				0.7323304086		1.56774912

		1989		1989		1989		1989		1989		0.2506601				0.7145746168		1.61874048

		1990		1990		1990		1990		1990		0.294582375		0.017306352		0.6722021314		1.69068

		1991		1991		1991		1991		1991		0.3369461		0.020584476		0.6550308967		1.761855

		1992		1992		1992		1992		1992		0.356021		0.029789612		0.6482553175		1.81551

		1993		1993		1993		1993		1993		0.36297425		0.045578824		0.6083835032		1.8907

		1994		1994		1994		1994		1994		0.35384925		0.074013531		0.5819183005		1.93158

		1995		1995		1995		1995		1995		0.38629775		0.0974258		0.5714175312		2.002025

		1996		1996		1996		1996		1996		0.4115375		0.124827036		0.5345778957		2.03524

		1997		1997		1997		1997		1997		0.46302805		0.188654075		0.51418262		2.088165

		1998		1998		1998		1998		1998		0.491748075		0.264259		0.4362102665		2.14109

		1999		1999		1999		1999		1999		0.440921825		0.348144029		0.4016653302		2.16007

		2000		2000		2000		2000		2000		0.513628		0.428191591		0.3948243537		2.279

		2001		2001		2001		2001		2001		0.5582675		0.9169		0.3913068638		2.3779549539

		2002		2002		2002		2002		2002		0.66312835		1.1755275839		0.3918516454		2.5400081804

		2003		2003		2003		2003		2003		0.779477137		1.3237888813		0.3974086062		2.709644441

		2004		2004		2004		2004		2004		0.8992866773		1.8594414601		0.4091796307		2.8871728699

		2005		2005		2005		2005		2005		0.9593382883		2.4042331224		0.4286637665		2.973788056

		2006		2006		2006		2006		2006		1.0049026542		2.7579689122		0.4576966052		3.0630016977

		2007		2007		2007		2007		2007		1.053818521		3.0184511864		0.4984710774		3.1548917486

		2008		2008		2008		2008		2008		1.1063453641		3.0447261279		0.5535182334		3.2495385011

		2009		2009		2009		2009		2009		1.1627631056		3.0954101918		0.6256149185		3.3470246561

		2010		2010		2010		2010		2010		1.2233737364		3.1339155389		0.7175717766		3.4474353958

		2011		2011		2011		2011		2011		1.278957818		3.181540396		0.8318441513		3.5508584577

		2012		2012		2012		2012		2012		1.3304789979		3.2152211291		0.9699101275		3.6573842114

		2013		2013		2013		2013		2013		1.3767247966		3.1861233737		1.1313915629		3.7671057377

		2014		2014		2014		2014		2014		1.4165592456		2.9872627995		1.3129779956		3.8801189099

		2015		2015		2015		2015		2015		1.4489737661		2.8716896849		1.5073645274		3.9

		2016		2016		2016		2016		2016		1.4731352414		2.4867346886		1.7026113492		3.9

		2017		2017		2017		2017		2017		1.4977799463		2.1688527671		1.8824799751		3.9

		2018		2018		2018		2018		2018		1.5229175452		2.0088764044		2.028229008		3.9

		2019		2019		2019		2019		2019		1.5485578961		1.8251739188		2.1219063237		3.9

		2020		2020		2020		2020		2020		1.574711054		1.5818780402		2.1504111187		3.9

		2021		2021		2021		2021		2021		1.6013872751		1.2819148861		2.1089193905		3.9

		2022		2022		2022		2022		2022		1.6285970206		1.1229975025		2.0022309482		3.9

		2023		2023		2023		2023		2023		1.656350961		0.9843374469		1.8434223566		3.9

		2024		2024		2024		2024		2024		1.6846599802		0.8618038134		1.6504214114		3.9

		2025		2025		2025		2025		2025		1.7135351798		0.7554119006		1.4419450454		3.9

		2026		2026		2026		2026		2026		1.7318116847		0.6644919411		1.2342070989		3.9

		2027		2027		2027		2027		2027		1.7503419576		0.5878246254		1.0391225085		3.9

		2028		2028		2028		2028		2028		1.7691299563		0.5118297387		0.863971027		3.9

		2029		2029		2029		2029		2029		1.7881797067		0.4347746887		0.7120376499		3.9

		2030		2030		2030		2030		2030		1.8074953035		0.3909504622		0.583674686		3.9

		2031		2031		2031		2031		2031		1.8270809123		0.1887885334		0.477377801		3.9

		2032		2032		2032		2032		2032		1.8469407704		0.1589195602		0.390664937		3.9

		2033		2033		2033		2033		2033		1.8670791879		0.1341885477		0.3206982214		3.9

		2034		2034		2034		2034		2034		1.8875005499		0.1136434376		0.2646730156		3.9

		2035		2035		2035		2035		2035		1.9082093169		0.0965107249		0.2200298582		3.9

		2036		2036		2036		2036		2036		1.9292100267		0.0821670365		0.1845467383		3.9

		2037		2037		2037		2037		2037		1.9505072961		0.0701116737		0.1563582595		3.9

		2038		2038		2038		2038		2038		1.9480158214		0.0599424294		0.13393479		3.9

		2039		2039		2039		2039		2039		1.9482393811		0.0513353879		0.1160430247		3.9

		2040		2040		2040		2040		2040		1.9509419364		0.0440285898		0.1017007401		3.9

		2041		2041		2041		2041		2041		1.9559116233		0.0378090767		0.0901327141		3.705

		2042		2042		2042		2042		2042		1.962958345		0.0325027343		0.0807311511		3.51975

		2043		2043		2043		2043		2043		1.9719116052		0.0279663706		0.0730218276		3.3437625

		2044		2044		2044		2044		2044		1.9826185589		0.0240815465		0.0666360236		3.176574375

		2045		2045		2045		2045		2045		1.9949422575		0.0207497633		0.0612877408		3.0177456562

		2046		2046		2046		2046		2046		2.0087600701		0.017888692		0.0567554867		2.8668583734

		2047		2047		2047		2047		2047		2.0239622627		0.0154292047		0.0528678678		2.7235154548

		2048		2048		2048		2048		2048		2.0404507197		0.0133130203		0.0494922833		2.587339682

		2049		2049		2049		2049		2049		2.0581377936		0.0114908256		0.0465261059		2.4579726979

		2050		2050		2050		2050		2050		2.0769452695		0.0099207638		0.0438898311		2.335074063



US48

Europe

Russia

Other

MEast

Heavy

Deepwater

Polar

P-NGL

Gb/a

Oil & Natural Gas Liquids
2003 Base Case Scenario

0.8566915

0.0014015

0.06367425

0.35332917

0.055115

0.9040685

0.001803

0.082782

0.365978

0.06132

0.952285

0.0022045

0.07860275

0.37187325

0.067525

1.001195

0.002606

0.0787305

0.38456095

0.07373

1.050616

0.0030075

0.088549

0.4281647

0.079935

1.100475

0.003409

0.09247275

0.4542965059

0.08614

1.1505165

0.0038105

0.0947175

0.4730179536

0.092345

1.2005945

0.003869

0.0984405

0.5012830669

0.1022

1.214355

0.0053655

0.10439

0.5183836546

0.111617

1.264944

0.009125

0.11043075

0.553173968

0.1128215

1.3495145

0.009855

0.11130675

0.5058264032

0.0953745

1.4022205

0.009928

0.1210705

0.5758215034

0.067671

1.386635

0.011607

0.1157415

0.4633021114

0.096506

1.505625

0.0146

0.10287525

0.5075163726

0.1045725

1.673306

0.013286

0.13999575

0.5769469369

0.140963

1.7136385

0.008395

0.04161

0.6051987125

0.186734

1.7339325

0.0111325

0.05986

0.6566267435

0.2482

1.856974

0.0124465

0.07811

0.7366862879

0.2967085

2.014654

0.0160965

0.095995

0.8397057214

0.4046755

1.841936

0.020002

0.11461

0.879976366

0.50078

1.9718395

0.028178

0.13286

1.0077244931

0.6215585

2.244531

0.0345655

0.16206

1.1082446033

0.674958

2.28782

0.04168665

0.196735

1.2095479798

0.728759

2.37688

0.04649005

0.23433

1.2308795682

0.8658676

2.3141

0.05629395

0.27959

1.347857456

0.9419555

2.468495

0.0654445

0.35989

1.5459044274

1.126244

2.60975

0.068912

0.446395

1.6706167683

1.164715

2.6134

0.0825995

0.54458

1.7989505719

1.21545

2.3576445

0.0886585

0.6424

1.8383729941

1.465694

2.570508

0.091469

0.75044

1.9370723095

1.58629

2.561376

0.103587

0.86432

2.1493779679

1.83303

2.614738

0.1090255

0.98185

2.3384204601

1.969175

2.6675635

0.1141355

1.10887

2.6202348355

2.17394

2.740265

0.120377

1.23589

2.847941102

2.369945

2.777541

0.1312175

1.34174

3.1731905572

2.707059

2.818863

0.130524

1.45927

3.4912843076

2.897443

3.015653

0.1295385

1.59067

3.7604263892

3.2308705

3.1832025

0.126363

1.72207

4.1363288908

3.45582

3.274714

0.1194645

1.83084

4.6750987567

3.8550935

3.275871

0.1166905

1.93888

5.2634447953

4.1359245

3.3862565

0.112858

2.08196

5.9729125213

4.591189

3.442756

0.10922625

2.25132

5.9771596593

5.478285

3.394865

0.111763

2.39221

6.1403984151

5.82175

3.294802

0.1080035

2.5915

6.736062458

7.2960945

3.194322

0.099134

2.81634

6.6991745136

7.7353355

2.985335

0.15185825

3.04629

6.2799401775

6.8985

2.89518

0.19797235

3.277335

6.760146579

7.436875

2.838399

0.2695744

3.54123

7.0276300963

7.477025

2.71228

0.4951298

3.75877

7.1519696724

7.0518

2.645915

0.631231

3.89163

7.5770703315

7.2051

2.567045

0.8359522

4.02084

7.3335647463

6.14295

2.547283

0.8419017

4.08581

6.7799815066

5.2341

2.540035

0.91825605

4.11939

6.7552844886

4.075955

2.538658

1.070764

4.14567

6.7693014248

3.81425

2.56522

1.19248055

4.112455

7.1495809261

3.65876

2.589202

1.29345415

3.9858

7.4493021888

3.2329145

2.52704

1.35521945

4.11939

7.4616594835

3.9383865

2.3050405

1.45051

4.17852

7.461258655

3.999086

2.2443485

1.4567734

4.170125

7.7076237236

4.445189

2.117614

1.5725806

4.06537

8.078326788

5.109197

2.0373745

1.387073

3.75877

8.577437297

5.346374

2.0506735

1.5219405

3.36165

8.9014290593

5.1139055

1.9918415

1.6086645

2.88058

8.9138334548

5.5042

1.921515

1.6904245

2.595515

8.8771579247

5.794521

1.846024

2.0226475

2.31994

9.1010661401

5.82905

1.8453

2.1273295

2.263

9.4492483814

5.885625

1.8326865

2.239932

2.193285

9.8526353924

5.95899

1.814415

2.263438

2.23234

10.2604782535

6.2432885

1.75638

2.251393

2.21482

10.253487275

6.570438

1.6357475

2.300157

2.16445

9.952967625

6.385237

1.62498

2.306362

2.308625

10.2093315063

6.766516

1.613738

2.238034

2.474992

10.2424752286

6.519192

1.547235

2.1937595

2.695525

10.0554526886

5.5758233245

1.4550650824

2.1257272862

2.83030125

9.9868274104

5.669978971

1.3682995516

1.987468392

2.9718163125

9.7435936733

5.9967220707

1.2867078493

1.8583665812

3.1204071281

9.4830985484

6.3193198929

1.2099814603

1.7378310486

3.2452234133

9.2581043402

6.6167597377

1.1378302658

1.6252907757

3.3425801156

9.0179370873

6.9442617556

1.069981447

1.5202129497

3.409431718

8.7852431096

7.2830307757

1.0061784533

1.4221003993

3.4435260351

8.548952862

7.6471422503

0.9461800322

1.3304892023

3.4435260351

8.2866556981

8.0610490323

0.8897593169

1.2478965779

3.2220106932

8.0361931548

8.1060191291

0.8367029688

1.1670611148

3.0146743051

7.7838875933

8.1514699975

0.7868103708

1.0915409749

2.8206800135

7.5453627491

8.1752896116

0.7398928683

1.020983569

2.6391692547

7.32015616

8.1789841299

0.6957730566

0.9550598299

2.4693387131

7.10008679

8.1716973416

0.6542841092

0.8934626366

2.3104367669

6.8870931896

8.1523780772

0.6152691478

0.8359053448

2.161760161

6.6781006146

8.1249182911

0.5785806485

0.7821204154

2.0226508946

6.4739294449

8.0892494996

0.5440798845

0.7318581362

1.8924933096

6.2797502102

8.0408922899

0.5116364009

0.6848854286

1.7707113651

6.0944835603

7.9815605835

0.4811275224

0.6409847346

1.6567660888

5.9184571443

7.911508709

0.4524378882

0.5999529789

1.5501531909

5.7513108126

7.8316298897

0.4254590169

0.5616006003

1.4504008331

5.5927114337

7.7427448699

0.4000888957

0.525750648

1.3570675395

5.4423516632

7.6456063594

0.3762315949

0.4922379391

1.2697402433

5.2999492603

7.5409027166

0.3537969049

0.4609082721

1.1880324587

5.1652465274

7.4292613071

0.3326999955

0.4316176931

1.11158257

5.0380098755

7.3112515491

0.3128610947

0.4042318118

1.0400522316

4.9180295146

7.1873876591

0.2942051876

0.3786251627

0.9731248705

4.7647207174

7.0985296603

0.2766617323

0.3546806092

0.9105042851

4.618870239

7.0041390822

0.2601643932

0.3322887883

0.8519133343

4.4803643855

6.9045528684

0.2446507904

0.3113475914

0.7970927113

4.3490512991

6.8001229342

0.2300622638

0.2917616811

0.7457997953

4.2248043202

6.6911545228

0.216343651

0.2734420393

0.6978075785

4.107522465

6.5779073294

0.2034430791

0.2563055459

0.6529036608

3.9971310634

6.4605963561

0.1913117683

0.2402745861

0.6108893102

3.8935825674

6.3393924946

0.1799038476

0.2252766836

0.5715785831

3.7968575401

6.2144228333

0.1691761811

0.2112441581

0.5347975013

3.7069658382

6.0857706824

0.1590882054

0.1981138065

0.5003832821

3.6442182577

6.0384650526

0.1496017758

0.1858266044

0.4681836179

3.5198982698

5.9452301335

0.1406810219

0.1743274282

0.4380560021

3.4004530912

5.8507662598

0.1322922125

0.1635647961

0.4098670983

3.2856688072

5.7553177276

0.1244036279

0.1534906252

0.3834921505

3.1753417624

5.6591097959

0.1169854396

0.1440600061

0.3588144307

3.069278031

5.5623499589

0.1100095978

0.1352309921

0.335724722

2.9672929171

5.4652291369

0.1034497255

0.1269644018

0.3141208362

2.8692104813

5.367922791

0.0972810184

0.119223636

0.2939071604

2.774863094

5.2705919651

0.0914801512

0.1119745063

0.2749942346

2.6840910126

5.1733842619

0.0860251898

0.1051850748

0.2572983556

2.5967419817

5.0764347551

0.0808955077

0.0988255051

0.2407412064

2.5126708552

4.9798668441



Chart8

		1930

		1931

		1932

		1933

		1934

		1935

		1936

		1937

		1938

		1939

		1940

		1941

		1942

		1943

		1944

		1945

		1946

		1947

		1948

		1949

		1950		0.0054044228

		1951		0.0067555285

		1952		0.0084444106

		1953		0.0105555132

		1954		0.0131943915

		1955		0.0164929894

		1956		0.0206162367

		1957		0.0257702959

		1958		0.0322128699

		1959		0.0402660874

		1960		0.0503326092

		1961		0.0629157615

		1962		0.0786447019

		1963		0.0983058774

		1964		0.1228823467

		1965		0.1536029334

		1966		0.1920036668

		1967		0.2400045835

		1968		0.3000057293

		1969		0.3750071616

		1970		0.4687589521

		1971		0.5859486901

		1972		0.6510541001

		1973		0.7233934445

		1974		0.8037704939

		1975		0.8930783266

		1976		0.940082449

		1977		0.9895604727

		1978		1.0416426028

		1979		1.0964658977

		1980		1.1541746292

		1981		1.2149206623

		1982		1.278863855

		1983		1.346172479

		1984		1.4170236621

		1985		1.4916038548

		1986		1.5701093208

		1987		1.6527466535

		1988		1.7397333195

		1989		1.8312982311

		1990		1.9276823485

		1991		2.0291393142

		1992		2.1359361202

		1993		2.2483538107

		1994		2.3666882218

		1995		2.4912507598

		1996		2.6223692209

		1997		2.7603886535

		1998		2.9056722669

		1999		3.0586023862

		2000		3.2195814591

		2001		3.3890331149

		2002		3.5674032788

		2003		3.7551613461

		2004		3.952801417

		2005		4.1608435968

		2006		4.3798353651

		2007		4.6103530159

		2008		4.8530031746

		2009		5.1084243943

		2010		5.3772888361

		2011		5.660304038

		2012		5.9582147769

		2013		6.2718050283

		2014		6.6019000298

		2015		6.9493684524

		2016		7.3151246867

		2017		7.7001312492

		2018		8.1054013149

		2019		8.5320013841

		2020		8.9810540886

		2021		9.4537411459

		2022		9.9513064693

		2023		10.4750594414

		2024		11.0263783594

		2025		11.6067140625

		2026		12.21759375

		2027		12.860625

		2028		13.5375

		2029		14.25

		2030		15

		2031		15.3

		2032		15.606

		2033		15.91812

		2034		16.2364824

		2035		16.561212048

		2036		16.892436289

		2037		17.2302850147

		2038		17.574890715

		2039		17.9263885293

		2040		18.2849162999

		2041		18.6506146259

		2042		19.0236269184

		2043		19.4040994568

		2044		19.7921814459

		2045		20.1880250749

		2046		20.5917855764

		2047		21.0036212879

		2048		21.4236937136

		2049		21.8521675879

		2050		22.2892109397



Conventional

Non-Conventional

Tcf/a

Natural Gas

5.0865051368

5.1903113641

5.2962360858

5.4043225365

5.5146148332

5.6271579931

5.7419979521

5.8591815838

5.9787567181

6.1007721614

6.2252777157

6.3523241997

6.4819634691

6.6142484378

6.7492330998

6.8869725508

7.027523011

7.170941848

7.3172876

7.46662

7.619

8.942

9.688

10.641

11.487

13.373

13.217

14.076

15.829

17.268

18.744

20.139

21.959

24.263

26.275

28.165

30.693

33.324

36.142

39.611

39.0546

41.9472

44.2008

47.214

47.7927

46.8954

49.7016

49.7412

51.3099

50.95216

51.08152

52.43784

51.77536

51.9792

56.71848

58.48248

59.73296

62.73176

65.32288

67.44752

70.38114

71.54251

71.99082

73.19102

73.97821

75.40433

78.81078

78.84255

80.32515

82.02661

85.50719

88.0724057

90.714577871

93.4360152071

96.2390956633

99.1262685332

102.1000565892

105.1630582869

108.3179500355

111.5674885366

114.9145131927

118.3619485885

121.9128070461

125.5701912575

129.3372969952

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

130

123.5

117.325

111.45875

105.8858125

100.591521875

95.5619457813

90.7838484922

86.2446560676

81.9324232642

77.835802101



Chart9

		1950		1950

		1955		1955

		1960		1960

		1965		1965

		1970		1970

		1975		1975

		1980		1980

		1985		1985

		1990		1990

		1995		1995

		2000		2000		26.82				26.82

		2005		2005		29.46				28.67

		2010		2010		32.1		31.4579093186		30.52		30.6714615857

		2015		2015		34.74		34.8631990019		32.37		32.3937934816

		2020		2020		37.38		37.6005939523		34.22		33.9916190268

		2025		2025		40.02		39.381453238		36.07		35.4263059709

		2030		2030		38.47		40		36.67		36.6605791034

		2035		2035		36.92		39.381453238		37.27		37.6604125955

		2040		2040		35.37		37.6005939523		37.87		38.3969169071

		2045		2045		33.82		34.8631990019		38.47		38.8480521021

		2050		2050		32.27		31.4579093186		39.07		39

		2055		2055				27.6967659188				38.8480521021

		2060		2060				23.8634323313				38.3969169071

		2065		2065				20.1806760299				37.6604125955

		2070		2070				16.7989736646				36.6605791034

		2075		2075				13.8012711108				35.4263059709

		2080		2080				11.2165946472				33.9916190268

		2085		2085				9.0361991432				32.3937934816

		2090		2090				7.2282655569				30.6714615857

		2095		2095				5.7493745321				28.8628625174

		2100		2100				4.5524838208				27.0043467708



2276 Gb

3284 Gb

4533 Gb

Both  2700 Gb

Actual

CJC

SCA

Hubbert1

DAU

Hubbert2

Production Gb/a

Shell Scenarios

3.96

5.98

7.98

11.45

17.12

20.45

22.82

20.81

23.78

24.68

26.82

26.82

28.38

30.89

29.05

26

22.41

19.49

17.52

16

13.88

12.18

9.744

7.7952

6.23616

4.988928

3.9911424

3.19291392

2.554331136

2.0434649088

1.634771927

1.3078175416



Shell

								Tm		2030				2050

								Pm		40				39

								b		0.05				0.025

								U		3200

								1.55				0.6

				All Liquid		0.8		2.64				1.85										Past

				Past		Base		SCA		Hub		DUA		Hub		SCA		DUA		Cum				SCA		DUA

		1950		3.96																1930		18		18		18

		1955		5.98																1940		37		37		37

		1960		7.98																1950		60		60		60

		1965		11.45																1960		127		127		127

		1970		17.12																1970		250		250		250

		1975		20.45																1980		464		464		464

		1980		22.82																1990		682		682		682

		1985		20.81																2000		932		932		932

		1990		23.78																2010		1216		1264		1247

		1995		24.68																2020		1501		1649		1594

		2000		26.82		26.82		26.82				26.82								2030		1723		2045		1966

		2005				28.38		29.46				28.67								2040		1897		2408		2352

		2010				30.89		32.1		31.46		30.52		30.67		157		153		2050		2035		2704		2741

		2015				29.05		34.74		34.86		32.37		32.39		174		162		2060		2132		2924		3122

		2020				26		37.38		37.60		34.22		33.99		188		170		2070		2196		3077		3493

		2025				22.41		40.02		39.38		36.07		35.43		197		177		2080		2235		3178		3854

		2030				19.49		38.47		40.00		36.67		36.66		200		183		2090		2260		3243		4201

		2035				17.52		36.92		39.38		37.27		37.66		197		188		2100		2276		3284		4533

		2040				16		35.37		37.60		37.87		38.40		188		192

		2045				13.88		33.82		34.86		38.47		38.85		174		194

		2050				12.18		32.27		31.46		39.07		39.00		157		195

		2055				9.74				27.70				38.85		138		194

		2060				7.80				23.86				38.40		119		192

		2065				6.24				20.18				37.66		101		188

		2070				4.99				16.80				36.66		84		183

		2075				3.99				13.80				35.43		69		177

		2080				3.19				11.22				33.99		56		170

		2085				2.55				9.04				32.39		45		162

		2090				2.04				7.23				30.67		36		153

		2095				1.63				5.75				28.86		29		144

		2100				1.31				4.55				27.00		23		135

		2105				1.05				3.59				25.13		18		126

		2110				0.84				2.83				23.27		14		116

		2115				0.67				2.22				21.44		11		107

		2120				0.54				1.74				19.68		9		98

		2125				0.43				1.36				17.98		7		90

		2130				0.34				1.06				16.38		5		82

		2135				0.27				0.83				14.87		4		74

		2140				0.22				0.65				13.46		3		67

		2145				0.18				0.51				12.15		3		61

		2150				0.14				0.39				10.94		2		55

		2155				0.11				0.31				9.83		2		49

		2160				0.09				0.24				8.81		1		44

		2165				0.07				0.19				7.89		1		39

		2170				0.06				0.15				7.05		1		35

		2175				0.05				0.11				6.29		1		31

		2180				0.04				0.09				5.61		0		28

		2185				0.03				0.07				4.99		0		25

		2190				0.02				0.05				4.44		0		22

		2195				0.02				0.04				3.94		0		20

		2200				0.02				0.03				3.50		0		18

																2416		4503





A

		All Hydrocarbons																		Tm		2020

																				Pm		2

																				b		0.27

																				U		30

				Con Oil		Heavy												Deepwater		Polar								Gas						NGL		Non-Con		Non-Con		All		All		All		Russia		Swing		US-48		Europe		Other

						Canada		Venezuela				New		Total						Alaska				Other		Total										Gas		Gas		Liquids		HC		Liquid

								X-Heavy		Other		Other																		10:1		0.25												Cum

				Gb/a		kb/d		kb/d		k/bd		kb/d		kb/d		Gb/a		Gb/a		kb/d		Gb/a		Gb/a		Gb/a		Tcf/a		Gboe/a		Gboe/a		Gb/a		Gboe/a		Tcf/a		Gb/a		Gb/a		Gb

		Notes		#1		#2		#3		#4		#5						#6						#7				#8						#9		#10

		Pre-1930		16.94																								14.5		1.5														16.94						11.83

		1930		1.33						56				56		0.02						0.00		0.00		0.00		5		0.5		0.8		0.1						1.43		2		18		0.06		0.06		0.86		0.00		0.35

		1931		1.42						48				48		0.02						0.00		0.00		0.00		5		0.5		0.9		0.1						1.51		2		20		0.08		0.06		0.90		0.00		0.37

		1932		1.47						48				48		0.02						0.00		0.00		0.00		5		0.5		0.9		0.1						1.57		2		21		0.08		0.07		0.95		0.00		0.37

		1933		1.54						49				49		0.02						0.00		0.00		0.00		5		0.5		0.9		0.1						1.64		2		23		0.08		0.07		1.00		0.00		0.38

		1934		1.65						56				56		0.02						0.00		0.00		0.00		6		0.6		0.9		0.1						1.75		2		25		0.09		0.08		1.05		0.00		0.43

		1935		1.74						61				61		0.02						0.00		0.00		0.00		6		0.6		0.9		0.1						1.84		2		27		0.09		0.09		1.10		0.00		0.45

		1936		1.81						64				64		0.02						0.00		0.00		0.00		6		0.6		1.0		0.1						1.92		2		29		0.09		0.09		1.15		0.00		0.47

		1937		1.91						77				77		0.03						0.00		0.00		0.00		6		0.6		1.0		0.1						2.02		3		31		0.10		0.10		1.20		0.00		0.50

		1938		1.95						77				77		0.03						0.00		0.00		0.00		6		0.6		1.0		0.1						2.07		3		33		0.10		0.11		1.21		0.01		0.52

		1939		2.05						84				84		0.03						0.00		0.00		0.00		6		0.6		1.0		0.1						2.17		3		35		0.11		0.11		1.26		0.01		0.55

		1940		2.07						57				57		0.02						0.00		0.00		0.00		6		0.6		1.0		0.1						2.19		3		37		0.11		0.10		1.35		0.01		0.51

		1941		2.18						93				93		0.03						0.00		0.00		0.00		6		0.6		1.1		0.1						2.31		3		39		0.12		0.07		1.40		0.01		0.58

		1942		2.07						61				61		0.02						0.00		0.00		0.00		6		0.6		1.1		0.1						2.19		3		42		0.12		0.10		1.39		0.01		0.46

		1943		2.24						74				74		0.03						0.00		0.00		0.00		7		0.7		1.1		0.1						2.36		3		44		0.10		0.10		1.51		0.01		0.51

		1944		2.54						106				106		0.04						0.00		0.00		0.00		7		0.7		1.1		0.1						2.68		3		47		0.14		0.14		1.67		0.01		0.58

		1945		2.56						133				133		0.05						0.00		0.00		0.00		7		0.7		1.1		0.1						2.71		3		49		0.04		0.19		1.71		0.01		0.61

		1946		2.71						159				159		0.06						0.00		0.00		0.00		7		0.7		1.2		0.1						2.87		4		52		0.06		0.25		1.73		0.01		0.66

		1947		2.98						179				179		0.07						0.00		0.00		0.00		7		0.7		1.2		0.1						3.15		4		55		0.08		0.30		1.86		0.01		0.74

		1948		3.37						201				201		0.07						0.00		0.00		0.00		7		0.7		1.2		0.1						3.55		4		59		0.10		0.40		2.01		0.02		0.84

		1949		3.36						198				198		0.07						0.00		0.00		0.00		7		0.7		1.2		0.1						3.54		4		62		0.11		0.50		1.84		0.02		0.88

		1950		3.76						225				225		0.08						0.00		0.00		0.00		8		0.8		1.3		0.1		0.0		0.0		3.96		5		66		0.13		0.62		1.97		0.03		1.01

		1951		4.22						256				256		0.09						0.00		0.00		0.00		9		0.9		1.5		0.1		0.0		0.0		4.45		5		71		0.16		0.67		2.24		0.03		1.11

		1952		4.46						271				271		0.10						0.00		0.00		0.00		10		1.0		1.6		0.1		0.0		0.0		4.71		6		76		0.20		0.73		2.29		0.04		1.21

		1953		4.75						262				262		0.10						0.00		0.00		0.00		11		1.1		1.8		0.2		0.0		0.0		5.01		6		81		0.23		0.87		2.38		0.05		1.23

		1954		4.94						281				281		0.10						0.00		0.00		0.00		11		1.1		1.9		0.2		0.0		0.0		5.21		6		86		0.28		0.94		2.31		0.06		1.35

		1955		5.57						324				324		0.12						0.00		0.00		0.00		13		1.3		2.2		0.2		0.0		0.0		5.88		7		92		0.36		1.13		2.47		0.07		1.55

		1956		5.96						372				372		0.14						0.00		0.00		0.00		13		1.3		2.2		0.2		0.0		0.0		6.29		8		98		0.45		1.16		2.61		0.07		1.67

		1957		6.25						419				419		0.15						0.00		0.00		0.00		14		1.4		2.3		0.2		0.0		0.0		6.62		8		105		0.54		1.22		2.61		0.08		1.80

		1958		6.39						391				391		0.14				0		0.00		0.00		0.00		16		1.6		2.6		0.2		0.0		0.0		6.77		8		111		0.64		1.47		2.36		0.09		1.84

		1959		6.94						405				405		0.15				1		0.00		0.00		0.00		17		1.7		2.9		0.3		0.0		0.0		7.34		9		119		0.75		1.59		2.57		0.09		1.94

		1960		7.51						425				425		0.16				2		0.00		0.00		0.00		19		1.9		3.1		0.3		0.0		0.1		7.95		10		127		0.86		1.83		2.56		0.10		2.15

		1961		8.01		3				436				439		0.16				17		0.01		0.00		0.01		20		2.0		3.4		0.3		0.0		0.1		8.48		11		135		0.98		1.97		2.61		0.11		2.34

		1962		8.68		17				480				497		0.18				28		0.01		0.00		0.01		22		2.2		3.7		0.3		0.0		0.1		9.21		11		144		1.11		2.17		2.67		0.11		2.62

		1963		9.31		27				487				513		0.19				29		0.01		0.00		0.01		24		2.4		4.0		0.4		0.0		0.1		9.88		12		154		1.24		2.37		2.74		0.12		2.85

		1964		10.13		13				507				520		0.19				30		0.01		0.00		0.01		26		2.6		4.4		0.4		0.0		0.1		10.73		13		165		1.34		2.71		2.78		0.13		3.17

		1965		10.80		78				519				597		0.22				20		0.01		0.00		0.01		28		2.8		4.7		0.4		0.0		0.2		11.45		14		176		1.46		2.90		2.82		0.13		3.49

		1966		11.73		113				502				616		0.22				39		0.01		0.00		0.01		31		3.1		5.1		0.5		0.0		0.2		12.43		16		189		1.59		3.23		3.02		0.13		3.76

		1967		12.62		119				531				649		0.24				79		0.03		0.00		0.03		33		3.3		5.6		0.5		0.0		0.2		13.39		17		202		1.72		3.46		3.18		0.13		4.14

		1968		13.76		248				544				792		0.29				181		0.07		0.00		0.07		36		3.6		6.0		0.5		0.1		0.3		14.65		18		217		1.83		3.86		3.27		0.12		4.68

		1969		14.73		276				537				813		0.30				203		0.07		0.00		0.07		40		4.0		6.6		0.6		0.1		0.4		15.70		20		233		1.94		4.14		3.28		0.12		5.26

		1970		16.15		281				554				835		0.30				226		0.08		0.00		0.08		39		3.9		6.5		0.6		0.1		0.5		17.12		21		250		2.08		4.59		3.39		0.11		5.97

		1971		17.26		380				537				917		0.33				218		0.08		0.00		0.08		42		4.2		7.0		0.6		0.1		0.6		18.30		23		268		2.25		5.48		3.44		0.11		5.98

		1972		17.86		474				480				954		0.35				199		0.07		0.00		0.07		44		4.4		7.4		0.7		0.1		0.7		18.99		24		287		2.39		5.82		3.39		0.11		6.14

		1973		20.03		159				506				665		0.24				198		0.07		0.00		0.07		47		4.7		7.9		0.8		0.1		0.7		21.14		26		308		2.59		7.30		3.29		0.11		6.74

		1974		20.54		5				454				459		0.17				192		0.07		0.00		0.07		48		4.8		8.0		0.9		0.1		0.8		21.64		27		330		2.82		7.74		3.19		0.10		6.70

		1975		19.36		73				360				433		0.16				189		0.07		0.00		0.07		47		4.7		7.8		0.9		0.1		0.9		20.48		25		350		3.05		6.90		2.99		0.15		6.28

		1976		20.57		263				344				607		0.22				171		0.06		0.00		0.06		50		5.0		8.3		1.0		0.2		0.9		21.85		27		372		3.28		7.44		2.90		0.20		6.76

		1977		21.15		228				342				570		0.21				154		0.06		0.00		0.06		50		5.0		8.3		1.0		0.2		1.0		22.46		28		395		3.54		7.48		2.84		0.27		7.03

		1978		21.17		803				323				1126		0.41				839		0.31		0.00		0.31		51		5.1		8.6		1.1		0.2		1.0		23.02		28		418		3.76		7.05		2.71		0.50		7.15

		1979		21.95		274				350				623		0.23				1314		0.48		0.00		0.48		51		5.1		8.5		1.2		0.2		1.1		23.83		29		441		3.89		7.21		2.65		0.63		7.58

		1980		20.90		69				323				392		0.14				1520		0.55		0.00		0.56		51		5.1		8.5		1.2		0.2		1.2		22.82		28		464		4.02		6.14		2.57		0.84		7.33

		1981		19.49		161				314				475		0.17				1655		0.60		0.00		0.60		52		5.2		8.7		1.3		0.2		1.2		21.53		27		486		4.09		5.23		2.55		0.84		6.78

		1982		18.41		352				274				626		0.23				1685		0.62		0.00		0.62		52		5.2		8.6		1.2		0.2		1.3		20.50		26		506		4.12		4.08		2.54		0.92		6.76

		1983		18.34		356				269				625		0.23				1695		0.62		0.00		0.62		52		5.2		8.7		1.2		0.2		1.3		20.43		26		527		4.15		3.81		2.54		1.07		6.77

		1984		18.68		294				259				553		0.20				1736		0.63		0.00		0.63		57		5.7		9.5		1.4		0.2		1.4		20.88		27		548		4.11		3.66		2.57		1.19		7.15

		1985		18.55		347				250				597		0.22				1740		0.64		0.00		0.64		58		5.8		9.7		1.4		0.2		1.5		20.81		27		568		3.99		3.23		2.59		1.29		7.45

		1986		19.40		438				250				688		0.25				1850		0.68		0.00		0.68		60		6.0		10.0		1.4		0.3		1.6		21.76		28		590		4.12		3.94		2.53		1.36		7.46

		1987		19.39		500				239				738		0.27				1893		0.69		0.00		0.69		63		6.3		10.5		1.5		0.3		1.7		21.86		28		612		4.18		4.00		2.31		1.45		7.46

		1988		20.02		443				249				692		0.25				2002		0.73		0.00		0.73		65		6.5		10.9		1.6		0.3		1.7		22.58		29		635		4.17		4.45		2.24		1.46		7.71

		1989		20.94		427				260				687		0.25				1952		0.71		0.00		0.71		67		6.7		11.2		1.6		0.3		1.8		23.53		31		658		4.07		5.11		2.12		1.57		8.08

		1990		21.11		494				313				807		0.29		0.0		1834		0.67		0.00		0.67		70		7.0		11.7		1.7		0.3		1.9		23.78		31		682		3.76		5.35		2.04		1.39		8.58

		1991		20.95		571				352				923		0.34		0.0		1785		0.65		0.00		0.66		72		7.2		11.9		1.8		0.3		2.0		23.72		31		706		3.36		5.11		2.05		1.52		8.90

		1992		20.90		628				347				975		0.36		0.0		1764		0.64		0.00		0.65		72		7.2		12.0		1.8		0.4		2.1		23.75		31		729		2.88		5.50		1.99		1.61		8.91

		1993		20.88		644				350				994		0.36		0.0		1650		0.60		0.01		0.61		73		7.3		12.2		1.9		0.4		2.2		23.79		31		753		2.60		5.79		1.92		1.69		8.88

		1994		21.12		600				369				969		0.35		0.1		1573		0.57		0.01		0.58		74		7.4		12.3		1.9		0.4		2.4		24.06		32		777		2.32		5.83		1.85		2.02		9.10

		1995		21.57		667				391				1058		0.39		0.1		1538		0.56		0.01		0.57		75		7.5		12.6		2.0		0.4		2.5		24.63		33		802		2.26		5.89		1.85		2.13		9.45

		1996		22.08		687				441				1128		0.41		0.1		1428		0.52		0.01		0.53		79		7.9		13.1		2.0		0.4		2.6		25.18		34		827		2.19		5.96		1.83		2.24		9.85

		1997		22.81		791				477				1269		0.46		0.2		1361		0.50		0.02		0.51		79		7.9		13.1		2.1		0.5		2.8		26.07		34		853		2.23		6.24		1.81		2.26		10.26

		1998		23.05		879				468				1347		0.49		0.3		1133		0.41		0.02		0.44		80		8.0		13.4		2.1		0.5		2.9		26.38		35		879		2.21		6.57		1.76		2.25		10.25

		1999		22.44		790				418				1208		0.44		0.3		1020		0.37		0.03		0.40		82		8.2		13.7		2.2		0.5		3.1		25.79		35		905		2.16		6.39		1.64		2.30		9.95

		2000		23.22		953				454				1407		0.51		0.4		977		0.36		0.04		0.39		86		8.6		14.3		2.3		0.5		3.2		26.83		36		932		2.31		6.77		1.62		2.31		10.21

		2001		23.09		985		120		425				1530		0.56		0.9		936		0.34		0.05		0.39		88		8.8		14.7		2.4		0.6		3.4		27.33		37		959		2.47		6.52		1.61		2.24		10.24

		2002		22.07		1064		270		433		50		1817		0.66		1.2		896		0.33		0.06		0.39		91		9.1		15.1		2.5		0.6		3.6		26.84		37		986		2.70		5.58		1.55		2.19		10.06

		2003		22.07		1149		470		442		75		2136		0.78		1.3		858		0.31		0.08		0.40		93		9.3		15.6		2.7		0.6		3.8		27.28		37		1013		2.83		5.67		1.46		2.13		9.99

		2004		22.07		1241		660		450		113		2464		0.90		1.9		822		0.30		0.11		0.41		96		9.6		16.0		2.9		0.7		4.0		28.12		38		1042		2.97		6.00		1.37		1.99		9.74

		2005		22.07		1340		660		459		169		2628		0.96		2.4		787		0.29		0.14		0.43		99		9.9		16.5		3.0		0.7		4.2		28.83		39		1070		3.12		6.32		1.29		1.86		9.48

		2006		22.07		1447		660		469		177		2753		1.00		2.8		754		0.28		0.18		0.46		102		10.2		17.0		3.1		0.7		4.4		29.35		40		1100		3.25		6.62		1.21		1.74		9.26

		2007		22.07		1563		660		478		186		2887		1.05		3.0		722		0.26		0.23		0.50		105		10.5		17.5		3.2		0.8		4.6		29.79		41		1130		3.34		6.94		1.14		1.63		9.02

		2008		22.07		1688		660		488		195		3031		1.11		3.0		692		0.25		0.30		0.55		108		10.8		18.1		3.2		0.8		4.9		30.02		42		1160		3.41		7.28		1.07		1.52		8.79

		2009		22.07		1823		660		497		205		3186		1.16		3.1		662		0.24		0.38		0.63		112		11.2		18.6		3.3		0.9		5.1		30.30		42		1190		3.44		7.65		1.01		1.42		8.55

		2010		22.07		1969		660		507		215		3352		1.22		3.1		634		0.23		0.49		0.72		115		11.5		19.2		3.4		0.9		5.4		30.59		43		1221		3.44		8.06		0.95		1.33		8.29

		2011		21.50		2107		660		517		220		3504		1.28		3.2		608		0.22		0.61		0.83		118		11.8		19.7		3.6		0.9		5.7		30.35		43		1251		3.22		8.11		0.89		1.25		8.04

		2012		20.95		2233		660		528		224		3645		1.33		3.2		582		0.21		0.76		0.97		122		12.2		20.3		3.7		1.0		6.0		30.13		43		1281		3.01		8.15		0.84		1.17		7.78

		2013		20.42		2345		660		538		229		3772		1.38		3.2		557		0.20		0.93		1.13		126		12.6		20.9		3.8		1.0		6.3		29.88		43		1311		2.82		8.18		0.79		1.09		7.55

		2014		19.90		2439		660		549		233		3881		1.42		3.0		534		0.19		1.12		1.31		129		12.9		21.6		3.9		1.1		6.6		29.50		44		1340		2.64		8.18		0.74		1.02		7.32

		2015		19.39		2512		660		560		238		3970		1.45		2.9		511		0.19		1.32		1.51		130		13.0		21.7		3.9		1.2		6.9		29.12		43		1369		2.47		8.17		0.70		0.96		7.10

		2016		18.90		2562		660		571		243		4036		1.47		2.5		490		0.18		1.52		1.70		130		13.0		21.7		3.9		1.2		7.3		28.46		43		1398		2.31		8.15		0.65		0.89		6.89

		2017		18.42		2613		660		583		247		4104		1.50		2.2		469		0.17		1.71		1.88		130		13.0		21.7		3.9		1.3		7.7		27.87		42		1426		2.16		8.12		0.62		0.84		6.68

		2018		17.95		2666		660		594		252		4172		1.52		2.0		449		0.16		1.86		2.03		130		13.0		21.7		3.9		1.4		8.1		27.41		42		1453		2.02		8.09		0.58		0.78		6.47

		2019		17.49		2719		660		606		257		4243		1.55		1.8		430		0.16		1.96		2.12		130		13.0		21.7		3.9		1.4		8.5		26.88		41		1480		1.89		8.04		0.54		0.73		6.28

		2020		17.04		2773		660		618		263		4314		1.57		1.6		412		0.15		2.00		2.15		130		13.0		21.7		3.9		1.5		9.0		26.25		41		1506		1.77		7.98		0.51		0.68		6.09

		2021		16.61		2829		660		631		268		4387		1.60		1.3		395		0.14		1.96		2.11		130		13.0		21.7		3.9		1.6		9.5		25.50		40		1532		1.66		7.91		0.48		0.64		5.92

		2022		16.19		2885		660		643		273		4462		1.63		1.1		378		0.14		1.86		2.00		130		13.0		21.7		3.9		1.7		10.0		24.84		39		1557		1.55		7.83		0.45		0.60		5.75

		2023		15.77		2943		660		656		279		4538		1.66		1.0		362		0.13		1.71		1.84		130		13.0		21.7		3.9		1.7		10.5		24.16		39		1581		1.45		7.74		0.43		0.56		5.59

		2024		15.37		3002		660		669		284		4616		1.68		0.9		347		0.13		1.52		1.65		130		13.0		21.7		3.9		1.8		11.0		23.47		38		1604		1.36		7.65		0.40		0.53		5.44

		2025		14.98		3062		660		683		290		4695		1.71		0.8		332		0.12		1.32		1.44		130		13.0		21.7		3.9		1.9		11.6		22.79		38		1627		1.27		7.54		0.38		0.49		5.30

		2026		14.60		3093		660		696		296		4745		1.73		0.7		318		0.12		1.12		1.23		130		13.0		21.7		3.9		2.0		12.2		22.13		37		1649		1.19		7.43		0.35		0.46		5.17

		2027		14.23		3124		660		710		302		4795		1.75		0.6		305		0.11		0.93		1.04		130		13.0		21.7		3.9		2.1		12.9		21.50		37		1671		1.11		7.31		0.33		0.43		5.04

		2028		13.86		3155		660		725		308		4847		1.77		0.5		292		0.11		0.76		0.86		130		13.0		21.7		3.9		2.3		13.5		20.91		36		1692		1.04		7.19		0.31		0.40		4.92

		2029		13.51		3186		660		739		314		4899		1.79		0.4		279		0.10		0.61		0.71		130		13.0		21.7		3.9		2.4		14.3		20.34		36		1712		0.97		7.10		0.29		0.38		4.76

		2030		13.16		3218		660		754		320		4952		1.81		0.4		268		0.10		0.49		0.58		130		13.0		21.7		3.9		2.5		15.0		19.85		35		1732		0.91		7.00		0.28		0.35		4.62

		2031		12.83		3250		660		769		326		5006		1.83		0.2		256		0.09		0.38		0.48		130		13.0		21.7		3.9		2.6		15.3		19.22		35		1751		0.85		6.90		0.26		0.33		4.48

		2032		12.50		3283		660		784		333		5060		1.85		0.2		246		0.09		0.30		0.39		130		13.0		21.7		3.9		2.6		15.6		18.80		34		1770		0.80		6.80		0.24		0.31		4.35

		2033		12.18		3316		660		800		340		5115		1.87		0.1		235		0.09		0.23		0.32		130		13.0		21.7		3.9		2.7		15.9		18.41		34		1788		0.75		6.69		0.23		0.29		4.22

		2034		11.87		3349		660		816		346		5171		1.89		0.1		225		0.08		0.18		0.26		130		13.0		21.7		3.9		2.7		16.2		18.04		34		1806		0.70		6.58		0.22		0.27		4.11

		2035		11.57		3382		660		832		353		5228		1.91		0.1		216		0.08		0.14		0.22		130		13.0		21.7		3.9		2.8		16.6		17.70		33		1824		0.65		6.46		0.20		0.26		4.00

		2036		11.28		3416		660		849		360		5286		1.93		0.1		207		0.08		0.11		0.18		130		13.0		21.7		3.9		2.8		16.9		17.37		33		1841		0.61		6.34		0.19		0.24		3.89

		2037		10.99		3450		660		866		368		5344		1.95		0.1		198		0.07		0.08		0.16		130		13.0		21.7		3.9		2.9		17.2		17.07		33		1858		0.57		6.21		0.18		0.23		3.80

		2038		10.71		3485		594		883		375		5337		1.95		0.1		189		0.07		0.06		0.13		130		13.0		21.7		3.9		2.9		17.6		16.75		33		1875		0.53		6.09		0.17		0.21		3.71

		2039		10.54		3520		535		901		382		5338		1.95		0.1		181		0.07		0.05		0.12		130		13.0		21.7		3.9		3.0		17.9		16.56		33		1892		0.50		6.04		0.16		0.20		3.64

		2040		10.27		3555		481		919		390		5345		1.95		0.0		174		0.06		0.04		0.10		130		13.0		21.7		3.9		3.0		18.3		16.27		32		1908		0.47		5.95		0.15		0.19		3.52

		2041		10.00		3590		433		937		398		5359		1.96		0.0		166		0.06		0.03		0.09		124		12.4		20.6		3.7		3.1		18.7		15.79		31		1924		0.44		5.85		0.14		0.17		3.40

		2042		9.75		3626		390		956		406		5378		1.96		0.0		159		0.06		0.02		0.08		117		11.7		19.6		3.5		3.2		19.0		15.34		30		1939		0.41		5.76		0.13		0.16		3.29

		2043		9.50		3663		351		975		414		5402		1.97		0.0		153		0.06		0.02		0.07		111		11.1		18.6		3.3		3.2		19.4		14.91		29		1954		0.38		5.66		0.12		0.15		3.18

		2044		9.25		3699		316		995		422		5432		1.98		0.0		146		0.05		0.01		0.07		106		10.6		17.6		3.2		3.3		19.8		14.50		28		1969		0.36		5.56		0.12		0.14		3.07

		2045		9.01		3736		284		1015		431		5466		1.99		0.0		140		0.05		0.01		0.06		101		10.1		16.8		3.0		3.4		20.2		14.11		28		1983		0.34		5.47		0.11		0.14		2.97

		2046		8.78		3774		256		1035		439		5503		2.01		0.0		134		0.05		0.01		0.06		96		9.6		15.9		2.9		3.4		20.6		13.73		27		1996		0.31		5.37		0.10		0.13		2.87

		2047		8.56		3811		230		1056		448		5545		2.02		0.0		129		0.05		0.01		0.05		91		9.1		15.1		2.7		3.5		21.0		13.37		26		2010		0.29		5.27		0.10		0.12		2.77

		2048		8.34		3849		207		1077		457		5590		2.04		0.0		123		0.04		0.00		0.05		86		8.6		14.4		2.6		3.6		21.4		13.03		25		2023		0.27		5.17		0.09		0.11		2.68

		2049		8.12		3888		186		1098		466		5639		2.06		0.0		118		0.04		0.00		0.05		82		8.2		13.7		2.5		3.6		21.9		12.70		25		2035		0.26		5.08		0.09		0.11		2.60

		2050		7.91		3927		168		1120		476		5690		2.08		0.0		113		0.04		0.00		0.04		78		7.8		13.0		2.3		3.7		22.3		12.38		24		2048		0.24		4.98		0.08		0.10		2.51

		Total		1617												93		59								51		8305						228		110		660		2047.86		2158

		Post2050		283												207		4								-21		1695						172		40		240

		Ultimate		1900												300		63								30		10000						400		150		900.0		2693.00		2843





B

		NOTES																Reported new Capacity by 2010

		#1		2002 Base Case Scenario														Suzuki Foundation

		#2		Pre-2001 from existing data. Production increased to reach 2 Mb/d by 2010														Expansion of tar sands kb/d

		#3		Extra-Heavy contracted														Syncrude		265

								kb/d		Start								Suncor		295

				Petrozueta				120		2002								Shell,Chevron Western		155

				Cerro Negro				120		2001								Mobil		160

				Sincor				200		2003								Canada Nat Res		300

				Petrolera Hamaca				215		2004								True North		190

		#4		Difference btw. O&GJ and Con.														SynEnCo		50

		#5		Uncertain provision for unidentified new heavy oil anywhere														Steam assisted

		#6		From 2001 Update														Alberta En		100

		#7		Hubbert based on 30 Gb Ult in 2020 for other Arctic regions														PetroCanada		130

		#8		Assumes 5% increase to plateau 2015-2040 at 170 Tcf/a														Gulf Canada		100

				followed by decline at 5% delivering an Ult of 9904 Tcf														Imperial		55

		#9		Taken from DoE data from 1990-1999 (percentage of Gas as Gboe														Pan Canadian		70

				was 24-26%, so gradually reduced pre-1990, and increased to max														various small		130

				of 30% in future.														total		2000

		#10		Assumes 0.3 Gboe/a in 2030 rising at 5%





C

		

																								I+J		Total

				Africa		Eurasia		Europe		Far East		L.America		ME Other		N.America		Other		Unfores'n		ME Gulf				Non Swing

		1930		0		466		4		134		537		0		2353						151		0		3493

		1931		0		590		5		137		496		0		2484						168		0		3711

		1932		0		578		6		142		506		0		2618						185		0		3849

		1933		0		579		7		150		529		0		2754						202		0		4019

		1934		0		656		8		157		590		0		2891						219		0		4302

		1935		0		675		9		161		632		0		3030		15				236		15		4522

		1936		0		694		10		170		658		0		3169		16				253		16		4718

		1937		0		685		11		178		744		0		3308		17				280		17		4943

		1938		4		708		15		185		747		23		3349		18				306		18		5048

		1939		13		736		25		200		807		21		3489		19				309		19		5309

		1940		18		738		27		198		671		19		3725		20				261		20		5415

		1941		23		787		27		164		868		19		3870		21				185		21		5778

		1942		23		769		32		87		642		17		3827		22				264		22		5417

		1943		25		692		40		157		730		18		4153		23				287		23		5838

		1944		26		858		36		78		938		18		4607		24				386		24		6586

		1945		26		548		23		34		1097		20		4716		25				512		25		6489

		1946		25		566		31		48		1254		23		4771		27				680		27		6743

		1947		36		631		34		84		1396		26		5120		28				813		28		7356

		1948		36		716		44		163		1531		30		5577		30				1109		30		8127

		1949		43		792		55		209		1538		32		5125		31				1372		31		7826

		1950		45		861		77		253		1738		65		5533		33				1703		33		8604

		1951		45		941		95		266		1945		79		6319		35				1849		35		9724

		1952		45		1082		114		279		2038		99		6538		36				1997		36		10232

		1953		48		1261		127		312		1990		109		6767		38				2372		38		10653

		1954		39		1421		154		330		2146		129		6694		40				2581		40		10953

		1955		36		1683		179		368		2425		149		7281		42				3086		42		12164

		1956		33		1945		189		385		2735		163		7645		45				3191		45		13139

		1957		43		2237		226		434		3033		176		7610		47				3330		47		13806

		1958		90		2540		243		480		2922		209		6967		49				4016		49		13499

		1959		106		2898		251		449		3099		227		7574		52				4346		52		14655

		1960		274		3287		284		526		3277		225		7633		55				5022		55		15560

		1961		478		3675		299		529		3474		229		7817		58				5395		58		16558

		1962		791		4110		313		546		3767		243		8007		61				5956		61		17839

		1963		1191		4549		330		540		3845		252		8255		64				6493		64		19025

		1964		1731		4904		360		616		3967		286		8409		67				7417		67		20339

		1965		2224		5355		358		685		4074		299		8578		71				7938		71		21644

		1966		2739		5875		355		649		4027		381		9177		75				8852		75		23278

		1967		3130		6293		346		752		4342		476		9699		78				9468		78		25118

		1968		3863		6737		327		880		4487		730		10018		83				10562		83		27124

		1969		4998		7120		320		1052		4494		864		10094		87				11331		87		29028

		1970		6002		7842		309		1353		4593		993		10474		92				12579		92		31658

		1971		5539		8394		299		1608		4543		1086		10712		96				15009		96		32278

		1972		5666		8940		306		1809		4289		1121		10753		101				15950		101		32985

		1973		5763		9926		296		2163		4643		1284		10702		107				19989		107		34884

		1974		5486		10873		272		2245		4408		1383		10322		112				21193		112		35099

		1975		4863		11746		416		2165		3991		1353		9424		118				18900		118		34076

		1976		5578		12535		542		2482		4068		1521		9131		124				20375		124		35981

		1977		6182		13112		739		2714		4287		1343		8969		131				20485		131		37477

		1978		6038		13796		1357		2746		4523		1480		8605		138				19320		138		38681

		1979		6689		14169		1729		2783		4904		1416		8562		145				19740		145		40398

		1980		5973		14480		2290		2629		5282		1373		8247		153				16830		153		40426

		1981		4331		14534		2307		2602		5712		1360		8051		161				14340		161		39057

		1982		4422		14608		2516		2473		5794		1278		8003		169				11167		169		39263

		1983		4277		14669		2934		2640		5802		1264		8029		178				10450		178		39793

		1984		4616		14739		3267		2828		5889		1438		8182		188				10024		188		41145

		1985		4772		14738		3544		2970		6063		1457		8222		198				8857		198		41962

		1986		4697		15264		3713		3033		5872		1583		7993		208				10790		208		42364

		1987		4695		15484		3974		3042		5705		1633		7420		219				10956		219		42171

		1988		4920		15467		3991		3067		5850		1862		7289		230				12179		230		42676

		1989		5338		15296		4308		3125		6097		2078		6893		242				13998		242		43377

		1990		6001		14390		3800		3440		6445		2208		6636		255				14648		255		43176

		1991		6266		13288		4170		3632		6755		2354		6651		269				14011		269		43385

		1992		6287		11944		4407		3607		6709		2428		6503		283				15080		283		42167

		1993		6124		11181		4631		3528		6731		2560		6363		298				15875		298		41417

		1994		6172		10522		5542		3650		6905		2688		6194		313				15970		313		41986

		1995		6460		10341		5828		3861		7235		2790		6195		330				16125		330		43039

		1996		6788		10308		6137		3793		7877		2823		6154		347				16326		347		44227

		1997		6946		10547		6201		3894		8404		3018		6090		366				17105		366		45466

		1998		6846		10606		6168		3770		8434		3054		5950		385				18001		385		45212

		1999		6454		10486		6302		3867		8019		2932		5591		405				17494		405		44055

		2000		6734		11058		6319		4001		8036		2986		5534		650				18538		650		45317

		2001		6621		11811		5942		3916		7893		2833		5485		660				15095		660		45160

		2002		6512		12486		5787		3784		7789		2750		5726		658		27		14735		685		45520

		2003		6400		13210		5654		3674		7682		2671		5375		658		30		14902		688		45353

		2004		6294		13239		5305		3570		7428		2530		5046		658		33		16151		691		44104

		2005		6194		13604		4978		3447		7187		2398		4738		658		36		17014		694		43241

		2006		6101		13969		4671		3330		6956		2273		4450		658		40		17807		698		42448

		2007		6013		14186		4384		3219		6736		2155		4180		658		44		18681		702		41574

		2008		5904		14311		4114		3113		6508		2044		3926		658		49		19629		706		40626

		2009		5738		14352		3861		2970		6290		1939		3688		627		53		20736		681		39519

		2010		5578		14292		3624		2833		6081		1840		3466		599		59		21884		657		38371

		2011		5408		13653		3401		2704		5882		1747		3257		571		65		22001		636		36686

		2012		5245		13059		3193		2580		5690		1659		3061		545		71		22068		616		35103

		2013		5058		12507		2997		2462		5507		1576		2878		520		78		22112		598		33583

		2014		4895		11995		2813		2350		5327		1497		2706		496		86		22091		582		32165

		2015		4738		11520		2641		2244		5155		1423		2544		473		95		22022		568		30833

		2016		4588		11066		2480		2142		4989		1353		2393		452		104		21923		556		29566

		2017		4444		10629		2328		2046		4830		1286		2251		431		114		21801		545		28358

		2018		4306		10204		2186		1954		4676		1224		2117		411		126		21659		537		27204

		2019		4173		9791		2053		1866		4529		1164		1992		392		138		21503		531		26099

		2020		4045		9383		1928		1783		4388		1108		1875		374		152		21336		527		25036

		2021		3922		8982		1810		1703		4251		1055		1765		357		168		21161		525		24014

		2022		3805		8587		1700		1627		4120		1005		1661		341		184		20978		525		23030

		2023		3691		8196		1597		1555		3994		957		1564		325		203		20789		528		22082

		2024		3582		7811		1500		1486		3872		912		1473		310		223		20594		533		21169

		2025		3476		7461		1409		1420		3755		869		1388		296		245		20365		541		20320

		2026		3375		7059		1324		1357		3642		828		1307		282		270		20188		552		19446

		2027		3277		6682		1244		1298		3533		790		1232		269		297		19988		566		18622

		2028		3183		6326		1169		1241		3429		753		1161		257		327		19768		584		17845

		2029		3092		5992		1098		1186		3327		719		1094		245		359		19528		604		17113

		2030		3004		5678		1032		1134		3230		686		1032		234		395		19270		629		16424

		2031		2919		5382		970		1085		3135		654		973		223		435		18997		658		15776

		2032		2838		5103		912		1037		3044		625		917		213		478		18707		691		15167

		2033		2758		4840		857		992		2957		597		865		203		526		18404		729		14595

		2034		2682		4592		806		949		2872		570		816		194		578		18088		772		14060

		2035		2608		4359		757		908		2790		544		771		185		636		17758		821		13558

		2036		2537		4139		712		869		2711		520		727		177		700		17417		876		13091

		2037		2468		3931		670		831		2634		497		687		168		770		17064		938		12656

		2038		2401		3735		630		795		2560		475		648		161		847		16700		1008		12252

		2039		2336		3550		592		761		2489		454		612		153		932		16325		1085		11880

		2040		2273		3375		557		729		2419		435		578		146		1025		15938		1171		11538

		2041		2212		3210		524		697		2353		416		546		140		1127		15540		1267		11226

		2042		2154		3054		493		667		2288		398		516		133		1240		15131		1373		10944

		2043		2097		2907		464		639		2225		381		488		127		1364		14710		1491		10691

		2044		2041		2768		436		612		2165		364		462		121		1500		14276		1622		10469

		2045		1988		2636		411		586		2106		349		436		116		1650		13829		1766		10277

		2046		1936		2511		387		561		2049		334		413		110		1815		13367		1926		10116

		2047		1885		2393		364		537		1994		320		390		105		1997		12890		2102		9986

		2048		1837		2282		343		514		1941		306		369		100		2197		12397		2297		9889

		2049		1789		2176		323		492		1889		293		350		96		2003		12299		2099		9411

		2050		1743		2076		304		472		1839		281		331		91		1826		12187		1917		8963





D

		ESTIMATED PRODUCTION to 2075

		Amount						Gb		Annual Rate - Regular										Mb/d		Peak

		Regular Oil										2005		2010		2020		2050		Total		Date

		Past		Future				Total		US-48		3.5		2.6		1.4		0.2		195		1971

		Known Fields				New Fields		(to 2075)		Europe		5.1		3.7		1.9		0.3		76		2000

		896		871		133		1900		Russia		8.6		9.4		4.9		0.7		200		1987

		All Liquids								M.E.Gulf		17		22		22		13		749		2014

		986		1714				2700		Other		26		22		17		8		680		2003

		Status end 2002				Estimates rounded				World		60		60		47		22		1900		2000

		Base Case Scenario :								Annual Rate - Non-Regular

		Flat demand to 2010 for Regular Oil								Heavy etc		2.8		4		5		6		300		~

		from recession.								Deepwater		5.6		8		4		0		60		2012

		M.East swing role ends 2010								Polar		1.2		2		6		0		60		2020

		Regular Oil includes condensate								Gas Liquid		8.2		9		11		6		400		2027

		but excludes liquids from gas fields								ALL		78		83		72		33		2700		2010
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