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Politics, Economics and the Price of Oil
In the short run, oil prices are determined by politics, in the long run, they are determined by economics. 
- Sheikh Zaki Yamani, Saudi Oil Minister, and pivotal figure in OPEC from 1962-1986
Abstract

The world is running out of oil.  We may not feel the pinch for a few more years but over the medium term, oil prices are likely to continue to rise.  Energy will be an increasingly important factor in geopolitics.  Because of increased price variability and overall expense, oil will be increasingly important for the economy as well.  

This paper tries to interpret current events related to energy prices through the lens of economic theory.   Most of this theory has been thoroughly developed and occupies prominent places in our economic textbooks, but it is mostly forgotten in the clamor of the everyday events related to economics and politics which change frequently: the stock market, exchange rates and national politics.  
As economists we need to take an active role in the design of energy policy.  Coming to terms with a sustainable energy policy may be critical to the long term future of Thailand.  Thinking about how to address short run oil price shocks may be critical to maintaining economic stability and the government budget.  Understanding how oil topics are addressed using economic theory will help prepare us for reasonable economic policy and objectives. It is useful for economists to have a general understanding of energy topics.
Much of the popular press relates oil prices to current events or politics .  For those who watch the international news, you may have noticed that more and more coverage is devoted to news from oil producing countries.  Why is Iran’s nuclear program an important issue when many other countries have similar programs, while some with developed nuclear weapons also have documented terrorist links?  Why is it important that Hugo Chavez said something bad about George W. Bush?  Who among us has not said something similar?  How many national leaders around the world have said something similar?  The Iraq war, the stability of Saudi Arabia, relations with Muslims, relations with Russia.  The struggle for control over oil has already begun, and for the moment the climate in Thailand seems to be one of unawareness.

Economists are partly to blame for the complacency about future energy issues.  Economic reasoning is straightforward and very reasonable, but does not go far enough.  Economists argue that as a shortage develops, prices rise, incentives to conserve energy increase, incentives to find more energy increase, incentives to develop alternate types of energy increase, and in the end we have plenty of energy.
There are two problems with this argument.  The first is about timing.  It will take a lot more time to develop alternatives then we are likely to be given based on the current world production system.  Production of oil / energy at the international level is more similar to a single-period perfectly competitive model where prices depend on the marginal producer, then it is based on a optimal use of an exhaustible resource.  We are much more likely to drive our car at full speed until we simple run out of gas then we are to drive slowly and start looking for alternate fuels ahead of time.  In short, prices are likely to stay too low for too long.  People are still not particularly good at making decisions over time.
The second problem is that oil and cheap fossil fuel may be much harder to substitute for than we had reckoned.  There will not be as much energy available per person in the future.  If you have ever played a video game, you may recognize the following scenario.  At the start of the game you are given a store of some scarce commodity - gold, weapons, food, wood.  As the game develops you must quickly prepare yourself for the time when those stores run out and you need to produce your own supply of commodities.  It is, of course, much more difficult to produce your own supply of gold, then it is to find it in a pile.  Energy is similar to this computer game - certainly we can make our own oil, gas, alcohol - but it is not easy to do and it will probably never be as cheap as finding it under the ground.  Finally it will be hard to find the resources to make enough of it.  We will almost certainly have to learn to live with spending more and using less.  We need to design appropriate incentives to prepare for future now.
All of this leads up to my central thesis that the responsibility for developing our energy future depends on a confluence of both good science and good economics.  Scientists need time and resources to develop alternate energy.  Producers need time and resources to prepare for production of alternate fuels.  Politicians need time and resources to develop exigency plans.  With the appropriate incentives, all of this will happen, with the wrong incentives nothing will.  We, as economists, are responsible for the incentives part.
Energy policy in Thailand has been in the hands of the Ministry of Energy, a farsighted and sensible group.  They have taken the lead in promoting the inclusion of alcohol into automobile fuel (10% by Jan 1, 2006 in Benzene 95 which makes up a fairly small share of the market, 4% natural oil in diesel by same date), and of some limited economic promotion of the development of alternative fuels.  A lot more work needs to be done.  
For instance, are we as economists, ready to defend the inclusion of alcohol (ethanol) in gasoline if new lower world prices for gasoline make it “uneconomical?”  It is likely that at current world prices, gasoline will be considerably cheaper than the ethanol we will use to mix with it.  The traditional economic response would be to hold off on adding the ethanol until prices mandate using it.  But the infrastructure for the production of ethanol is time dependent.  If we maximize our welfare over time it would be better to subsidize the production of ethanol now to be ready for when we need it available tomorrow, when world oil prices are much higher.
Furthermore, economists are story tellers.  One area that the Ministry of Energy has clearly failed in, is selling the story of energy to the public.  Few people understand why we are adding alcohol to gasoline.  Few people understand why energy security is likely to be important in the future.  We need to play an active role in explaining what is going on. 

In terms of the geopolitics of oil, Thailand is a small country with little importance to either the oil producing countries or to the world military powers.  With little bargaining power or influence, the best course for Thailand is probably one of self-reliance.  That makes the development of some minimal infrastructure around biofuels (our comparative advantage because of climate and land) a critical agenda.  Consideration of coal and nuclear programs may also be worthwhile, as well as the current development of natural gas.
This paper will review the basic economics of oil, discuss issues from the literature about the depletion of oil and oil conservation, explain something about why we (the world) is using oil in a non-optimal way, and discuss something of the consequences of more expensive energy in the future.

The organization of the paper is as follows:  
Section 1 discusses the basic economics of oil in the short run and the long run, 
Section 2 looks at various short term factors which have helped drive up the price of oil, and which are now contributing to its fall.
Section 3 discusses the classic economic models of optimizing utility for a non-renewable resource over time.

Section 4 talks about the implications of higher energy prices as brought up earlier in the paper.
Methodology

The author has spent much of the last year reviewing the literature on oil in the popular press, and on the internet.  Concurrently the author was teaching a class on natural resources and environmental economics, and has also taught microeconomics and industrial organization for many years.  A trip to Russia with discussion of oil issues there contributed to the research
The main body of the work relies on secondary research and compilation of economic theory from various sources.  Hopefully these arguments will help to spark interest and understanding of energy topics.
Basic Economics of Oil

In most introductory textbooks - in the chapter on elasticities - one is likely to find the following story.  In the short run, oil supply and oil demand are inelastic.  In the long run, oil supply and oil demand are more elastic.  These facts are self-evident and accepted enough to be pedagogical tools.  

Supply and Demand in the Short Run

Demand and Supply for oil are both strongly inelastic in the short run.  Stable prices are something hard to work towards, not at all assured.
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Demand takes time to adjust because engines and power plants are designed for a certain type of fuel, because people become accustomed to certain ways of living, transportation and housing has been determined based on a certain price of fuel.  Over five plus years all of this can adjust.

Supply takes time to adjust because of exhortative expense of exploration and development, and the long period required to find and develop a new oilfield. 

Oil flows out of the ground at a certain rate which is not easy to alter.  The rocks in an oil field are like a giant sponge.  Oil can only be siphoned off a little at a time as the oil percolates through rocks over to the well.  Pushing the oil out faster (by over-injecting water) will reduce the total amount you can get out of the well.  Likewise we need to keep producing.  Oil must be taken out over a large number of years. Countries with large reserves of oil (e.g. Saudi Arabia), want to keep prices low so that people will continue to be dependent on oil for a long time.  Countries with smaller reserves may prefer high prices now since their oil will soon be used up.

Another reason why oil supply cannot easily adjust downward by, say an embargo, is that many oil producing countries have few other resources and depend on oil for a very large (70-80%!) of their government budget.  They cannot easily restrict production for long or the government will default on its obligations.
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Therefore, we should expect P to vary a lot, while Q should vary little.  Compare this to the actual case where P does not vary much for decades. In the graph below, besides two periods with high prices in the late 70’s and early 80’s and again in the recent past, the real price of oil has hovered around 20-25 dollars a barrel for most of the past 60 years.  For prices to stay stable, we need to have active management, adjusting supply to meet demand.  Because of this, there has usually been someone controlling the price of oil, from OPEC, the US, or the Texas Railroad Commission

Supply and Demand in the Long Run

Over a longer period of time, both supply and demand will adjust to higher prices.  
Supply adjusts through expansion of capacity.  High profits draw oil producers to explore and develop more oilfields.  Producers will expand production from existing wells if possible.  Higher prices mean that previously unprofitable operations may become operational.

Demand adjusts through conservation.  In the period following the oil shock of the late 1970’s and early 1980’s energy conservation became popular.  The technologies developed to save energy at that time are still in place today, so that energy use per capita is less than it was in the early 1970s.

Demand adjusts as consumers adjust to alternative energy sources.  Thai taxi drivers use LPG or NGV, American consumers reduce use of heating oil and replace it with electricity from nuclear or coal plants.
In the end, no matter how much oil producers would like to maintain high prices, it is difficult to keep prices too high.
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Price Implication: Historically it is hard to maintain price spikes
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All of these factors seem to be at work at present.  After 4 or 5 years of constantly increasing prices, there seems to be a glut of supply, and prices are coming down again.  Historically, we expect oil prices will fall after a spike.  Is there enough surplus capacity in the world for that to happen?  Will future economic shortages of oil (peak oil) keep oil prices from falling as predicted by economic theory even if there is enough oil today?  Will alternate fuels make up the difference?  Before addressing those issues, lets take a quick look at just how inelastic is oil demand?
How inelastic is oil demand?
We know that oil demand is inelastic, but just how inelastic?  In a study of 23 countries published in the OPEC review, Cooper (2003) found the following values for demand elasticities.
	Price Elasticity of Demand for Crude Oil


		Shortrun

	Longrun


	Australia

	-0.034

	-0.068


	Austria

	-0.059

	-0.092


	Canada

	-0.041

	-0.352


	China

	0.001

	0.005


	Denmark

	-0.026

	-0.191


	Finland

	-0.016

	-0.033


	France

	-0.069

	-0.568


	Germany

	-0.024

	-0.279


	Greece

	-0.055

	-0.126


	Iceland

	-0.109

	-0.452


	Ireland

	-0.082

	-0.196


	Italy

	-0.035

	-0.208


	Japan

	-0.071

	-0.357


	Korea

	-0.094

	-0.178


	Netherlands

	-0.057

	-0.244


	New Zealand

	-0.054

	-0.326


	Norway

	-0.026

	-0.036


	Portugal

	0.023

	0.038


	Spain

	-0.087

	-0.146


	Sweden

	-0.043

	-0.289


	Switzerland

	-0.03

	-0.056


	United Kingdom

	-0.068

	-0.182


	United States of America

	-0.061

	-0.453



	

	

	Source: Price elasticity of demand for crude oil: estimates for 23 countries

	Paper by John C.B. Cooper, Data is from 1971-2000, except 

	China and South Korea 1979-2000, Pub in OPEC Review 2003


Setting aside the obvious outliers, there is a clear distinction between short run demand elasticities and long run demand elasticities for all countries.  The average for the short run elasticities from this table is -0.0493 or approximately -0.05 percent.  The average for the long run elasticities is -0.172.
Price volatility expected to be higher but it is controlled by swing producers.

We can use these elasticities to get a sense of what we would expect price volatility to be.  Use of the (inverse) demand price elasticity suggests that if world demand for oil were to vary by 1%, world price should change by 20%.  Is a one percent demand shift (or supply shift) likely to happen?  Of course.  In fact, world GDP is increasing at an average rate of about 3% a year, but it could vary from 1-5%..  We will look at the income elasticity in the next section, but for the moment we can assume that there is close to a 1:1 relationship between oil use and world GDP, so that a 1 percent increase in world GDP would result in a 1% change in oil demand.  (In Thailand it is higher, with about a 1.4% oil increase for a 1% increase in GDP, while overall average for the world due to lower oil intensities would lead to an increase of less than one percent.  More on this below.  Much of this depends on what sectors are important in each country.)  
Of course it is only unanticipated demand or supply shocks which will affect world prices, as oil producers are constantly increasing production in line in anticipation of higher demand levels.  Nevertheless we would expect a fair amount of volatility due to both demand and supply shocks.  In fact, price volatility of oil has been much lower than might be expected over the past few decades.  Much of this is due to the maintenance of surplus capacity by a few key producers, especially OPEC and Saudi Arabia.  A careful look at the Total World Crude Oil Production above (page 10) will show how OPEC’s production has varied year by year since 1974, as opposed to Non-OPEC production which has followed consistent trends.
Saudi Arabia is losing its ability to be a swing producer.  
Saudi Arabia is not the first swing producer and regulator of the oil industry.  Volatility from excess production in the early 1920s led to extremely volatile prices, with prices per barrel varying from a dollar to a few cents.  Prices for producers at times fell far below average costs (though not below marginal costs)  Eventually this led to the authorization of the Texas Railroad Commission to control the production of oil in spite of great concern about antitrust.
Prior to World War II, most of the oil in the world was produced in the United States, and after the war, the USA again took up its role as a swing producer, producing more when the market was tight, and less when oil was plentiful.  By the 1970’s, the US was importing a substantial amount of oil, which made the US vulnerable to the 1973-1974 oil embargo due to the US support of Israel in its conflict with Egypt.  Following this, there was a period of volatility through until the early part of the 1980s.  Oil producing countries tried hard to keep the price of oil high, but high levels of inventories, increased conservation, and increased supply drove prices down.  Government revenues of oil producers for whom oil revenue came from oil taxes was often 75% of total revenues, fell dramatically.

Immediately following this crisis, Saudi Arabia and OPEC tried to find a compromise price, and keep prices fairly stable.  Part of Saudi Arabia’s interest in keeping prices stable is to maintain oil demand for a long time.  With the world’s biggest oil reserves, Saudis would be hurt by development of alternative fuels.  
World GDP growth is a rough approximation of growth in oil demand.
Oil and energy use is closely tied to world GDP.  This relationship is called energy intensity, and is measured by amount of energy required to create a dollar worth of GDP or by % growth in each.  The inverse relationship, or the amount of GDP that can be generated for a fixed unit of energy per unit of energy (often Million BTUs) is called energy efficiency and is shown for a large sample of countries in the figure below.

Statistics about energy intensity determine how much energy is required to produce a certain level of GDP.  Certainly steel production’s contribution to GDP requires more energy than web page design.  As such, energy statistics generally reflect the key industrial sectors in a country, with countries with large service sectors having less energy intensity.

Oil is only one of the sources of energy used in measuring energy intensity or energy efficiency.  Oil is used mostly in the transportation and agricultural sectors.  Natural gas and coal are used mostly for the production of electricity, although the Thai government is promoting the use of natural gas (NGV) and propane (LPG) in vehicles.
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Source: Copyright (c) Peter Corless 2005, “Analysis of top 40 largest national economies (GDP) by plotting GDP per capita vs. 'energy efficiency' (GDP per million Btus consumed)”
Obviously, from this table, energy efficiency is lower in Thailand than in many other countries, though Thailand is by no means the worst.  In Thailand, this lack of energy efficiency represents an inefficient transport sector which relies excessively on short haul trucks and passenger cars (inefficient use of oil) as well as a lack of drive to reduce energy consumption through conservation.
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This graph from the US Energy Information Administration paints a less sanguine picture of Thailand’s use of energy over time.  Clearly energy intensity has been increasing rapidly in Thailand as it was dropping in most of the developed world.

Exhaustible Oil

Obviously, as the demand for oil grows in line with GDP, and the supply of oil is a finite resource developed over a period of 100 million years, a time will come when there will not be enough supply available.  Most indicators are that that time is not far off.

Potential oil has been found in all but the most inhospitable areas of the world.  Most of those regions are now beyond their peak (their highest production levels.)  Oil discoveries have become fewer and smaller in size over time, with most of the biggest fields discovered by the 1950s.  Larger fields are cheaper and easier to develop.
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Oil is being taken out of the ground in increasingly sophisticated ways.  For instance, the use of multiple, horizontal well bores, and sophisticated water injection programs have sped up extraction of oil, and will probably shorten the wind down time of wells, so that they likely will run out of oil more completely, more quickly.

Oil is increasingly expensive in energy terms, to extract.  It takes energy to explore for oil, to dig wells, to extract and process the oil.  We can think of the amount of oil extracted less the energy used to obtain it as the “energy profit.”  As oil is discovered in more difficult and inhospitable environments the oil profit becomes less.  The oil profit for other alternative fuels is even lower meaning we have to produce a lot to get a little leftover energy.
What will the oil decline look like?

The common wisdom is that the extraction and depletion of oil will follow a bell shaped curve.  This idea was first proposed by M. King Hubbert in the 1950s, when he was studying depletion of oil in the United States.  His theory was shown to be accurate empirically for the US supply of oil, and has been useful in prediction depletion in many individual fields.  The reasoning goes like this….
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In the beginning, oil is an unknown, and we are just experimenting with extracting it.  Later, the technology develops and we find techniques to find more oil ,and we can use the energy from the wells to develop power equipment which makes the whole process so much easier.  
Now we can extract oil better.  We can find most of the potential sites and start drawing down oil from them - a process which takes a lengthy amount of time.  Finally, the reservoirs will start to run out and as we use the dregs of fossil oil we will be forced back return to renewable sources of energy, such as producing our own oil from crops, which is possible, but expensive in terms of money and also in terms of the energy used to produce the energy.
If the bell shaped model is correct, than in the early years after “peak” oil, we will only have to make up a little shortfall of oil.  The story takes a more serious turn 10-20 years hence when the world will need to be ready for a serious substitution program.  Other fossil fuels will likely fill help the gap for a while.  Coal, natural gas, and nuclear power can be used to produce electricity for electric cars, and natural gas can be used to make hydrogen for fuel cells, but these other sources of energy will experience their own peaks and declines.  Uranium is also limited in quantity and location - so nuclear power is not a long term answer.  Then we will be thrown back into the area of renewable energy sources..  Before that point we will all have become much more adept at conserving energy
Storage

Oil is critically important for every country, If Thailand were to run out of oil, even for a single day, the economy would come to a complete stop. No goods or people could be transported and various production facilities would be closed.  Because of this critical importance, every country maintains a reserve store of oil in tanks, under the ground, or in refineries.  Some of the reserves are government stocks, and some are in private hands - generally the refineries, who maintain a surplus to guard against vagaries of supply and demand.  In Thailand, the capacity to store reserves amounts to about 67 million barrels or 110 days of use, though actual reserves are substantially lower.  By law, reserves need only be about a tenth that level.  In Thailand, most of the reserves are kept and owned by the refineries, and levels are subject to market forces.

Reserves cannot be too big because 1) a single day’s use of oil for Thailand takes up a lot of space, and 2) It is costly in terms of upkeep and opportunity cost to store the oil.  In fact, it has been estimated that costs per barrel per year to store oil might be as high as 6 US dollars per barrel per year! (The cheapest place to store oil is to put it back into a well and take it out again later - not an option in Thailand.)
In the event of a risky global environment that might lead to delays in the delivery of oil, countries will generally increase their storage of oil.  For example, when the United States started the war in Iraq, they immediately began accumulating additional oil in their strategic reserves.

As discussed above, supply and demand of oil is very inelastic, and as countries at risk from the Iraq conflict increase their reserves, it will lead to a temporary outward shift in the demand curve.  This would lead to an increase in price as we saw at the beginning of the conflict in Iraq, and in fact, every conflict in the middle east or elsewhere.

In addition to risk of shipment delays, warfare itself is an extremely energy intensive activity, so that the US is using a great quantity of oil in the war, as well as storing extra oil to use in the middle east in case it was needed in the war.  Overall, the increasing strategic reserves around the world probably had a significant effect on oil prices over the past few years.
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Price Implication: Prices Rise Short-Run, Fall in Long Run when Storage Full


Speculation

Besides strategic reserves, it is likely that speculation also led to an increase in prices as companies or individuals built up reserves in the face of future price increases.  It is natural, if one feels that prices will rise, to keep more gas in one’s car today, to avoid paying higher prices tomorrow.  An accumulation of such actions as well as perhaps some more intentional speculation probably added to the price increases somewhat.  It is precisely this build up of private reserves which is blamed for much of the US price buildup of gasoline during rationing and the oil embargo in the mid-1970s.

Together, these accumulations in reserves likely had a significant, but temporary effect on the price of oil, as illustrated in the diagram above.

Politics

In the short run, the price of oil is determined by politics.  After Israel attacked Egypt in 1973, the US responded by supporting Israel when it began to lose the war.  The blatant support greatly angered other Arab countries and OPEC stopped all shipments of oil to the United States and to the Netherlands.  At the time, oil companies still had a lot of power over the supply of oil, and rather than pass all of the punishment to the US and the Netherlands they decided to share the pain among all of their customers by rearranging who got oil from where, in effect cutting supply by 5% to everyone.
Oil companies no longer have much control over the supply process.  In Daniel Yergin’s classic book, The Prize, he documents how oil companies have come from being nearly all powerful with countries with oil wells having little power, to a near reversal of roles.  Now almost all profits and all control are in the hands of the producing countries.

This should give us pause as it is hard to imagine powerful countries making the same sort of even handed decision to share the pain that oil companies did in the 1970s.
The chart below shows proven preserves for the world’s biggest oil producers.  Even though, at this point OPEC only produces about 40% of the world’s oil, the weight of the remaining reserves are in the Persian gulf countries, making the region central to geopolitics in the near future.  Perhaps you recognize some of the countries from recent news reports?

[image: image8.wmf]Proven Reserves of the Major Oil-Producing Countries

Rank

Major producer            

 (in rank order)

Proven Reserves 

(Billion Barrels)

Percentage of 

World Total

1

Saudi Arabia

261.8

25.0

2

Iraq

112.5

10.7

3

United Arab Emirates

97.8

9.3

4

Kuwait

96.5

9.2

5

Iran

89.7

8.6

6

Venezuela

77.8

7.4

7

Russian Federation and 

Caspian Sea states

77.1

7.4

8

United States

30.4

2.9

9

Libya

29.5

2.8

10

Nigeria

24

2.3

11

China

183

1.7

12

North Sea (Norway, 

U.K. Denmark)

16.3

1.6

13

Qatar

15.2

1.5

14

Mexico

12.6

1.2

15

All Others

90.2

8.6

16

World Total

1047.7

100

Source: BP Statistical Review of World Energy 2003, referenced in Klare 2004


Although much of the future increases in oil production must come from the middle east, it may not be in the middle east’s interests to greatly expand oil production.  With the current high oil prices, gulf country governments are not in need of money.  Second, investment in production is very expensive and risky, and those governments have lots of other things to do with their money such as social programs and running the government.  Finally, it is probably better for them to spread out the income from oil over a number of years.

The United States is fully dedicated to protecting and if possible controlling the flow of oil around the world.  (This argument is convincingly presented in Michael Klare’s Blood and Oil)  Although the United States has received a lot of approbation about its war in Iraq, it is likely that that Thailand and most other countries will benefit from the increased supply of  oil from the middle east.  

As the country with the big stick, the US seems more comfortable being in a confrontational role with most oil producers.  Those oil producers are also aware of what tempting targets they present, and we should not be surprised that they are doing whatever they can to protect themselves, whether it be some sort of nuclear deterrence in the case of Iran, or conventional weapons in Venezuela. 
OPEC likes high prices and will likely try to defend them in the short run by reining in production.  The past suggests that this effort will fail, at least until the real pinch in supply develops.  (Peak oil theorists point to a peak between 2005 and 2020, or at about 85 million barrels of oil a day, after which pressure will begin to mount.

Price Implication: Prices Rise Short-Run, Fall in Long Run if Exploration Increases and if US maintains control

Investment
Lack of investment in oil production is another reason why prices rose rapidly over the past few years.  Prior to the run-up in prices there was a glut in oil which brought oil prices very low in the late 1990s.  Low prices made much of modern exploration unprofitable, eventually leading to a shortfall, and high prices.  That shortfall is now being remedied due to high prices, which made exploration profitable again.

Oil exploration is an extremely risky and capital intensive enterprise, and has always been controlled by those with really deep pockets, as they are the only ones who can afford the risk.  Only one well in 10 strikes oil in any meaningful quantity.  One dry well in Alaska cost 2 billion dollars to dig and was dubbed the most expensive hole in world history.

In an era when producing countries are trying to get most of the oil profits for themselves, it can be difficult to write contracts which are sufficiently rewarding to the oil companies for them to take on the risk.

Dynamic Optimal Pricing Theory
One of the staples of any natural resources class is the Hotelling model of exhaustible resources.  This model is the standard approach to studying a natural resource which is finite in supply and nonrenewable.
The Hotelling model starts with a simple clear objective, maximizing social welfare over time, and some strong assumptions to control the complexity of the model.  The decision variable is how much of our scarce resource to produce in each period of our infinity period model.  In each period we decide optimal usage based on our opportunity costs of keeping the resource and selling it in the next period.  The key link between the periods is the interest rate.  If we sell the resource today and invest the money, then we would get the value*(1+r) in the next period, which must therefore be the price in the next period.  For the sake of simplicity the model uses a linear demand curve which does not increase over time, which makes it very easy to see what the effects of the model are.  
Below is a simple graphical representation of the model to help intuition.  In each period we produce a little less resulting in a little higher price, gradually decreasing consumer surplus, rising than falling producer surplus (usually called scarcity rent), and sustained abnormal profits.
There is some debate about the interest rates.  For a government it might be that the market interest rate is not an appropriate way to discount future welfare for future generations.  For a private agent, however, the market interest rate is appropriate since the alternative is some other investment.  Another alternative would be a discount rate based on how fast we think we can improve our technology to replace oil.

Objective: Maximizing social welfare over time          Quantity falls by 1/(1+r) 
Fixed demand curve and costs (for simplicity)            Profits (rents) rise over time
Prices rise at rate of interest rate (opportunity cost)   Expect abnormal profits
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Price Implication: Prices slowly and constantly rising, has led to generations of bad forecasts!
The Hotelling model has led to many generations of bad forecasts of exhaustible resources.  The model relies on the idea of a single social planner maximizing utility over time.  In fact, the oil market has many competitors, an homogenous product, free entry so that the scarcity rents will be eaten away, high fixed costs and very low variable costs, and extreme variability in production costs. 

[image: image9.wmf]AVC

AC

MC

P

Marginal producer 

determines price

This producer very profitable

Produce here

Shutdown price very low

P

shutdown

AVC

AC

MC

P

Marginal producer 

determines price

This producer very profitable

Marginal producer 

determines price

This producer very profitable

Produce here

Shutdown price very low

P

shutdown


The model above shows cost curves for a perfectly competitive firm which is capital intensive.  In this case the firm is making abnormal profits NOT because this is the short run, but because we are going to relax the patently wrong assumption for oil that all producers have identical costs.  Then we can say that this is not the highest cost, or marginal  producer.  To look at this from a different viewpoint, examine the little inset of a supply and demand curve.  According to the supply and demand model, different firms have different costs, and it is only the one at the margin which makes zero producer surplus.  The oil industry actually has very different costs for different wells.

The shutdown point is also very low in our picture, suggesting that production will continue in most wells, even if prices fall significantly.  That matches reality wherein oil wells are best left to run, and where governments need them to run to maintain oil revenue.

So now we have a preferable model for explaining the oil industry.  So what is the problem?  The problem is that the perfectly competitive model does not keep prices high and rising, but rather is based on single period production costs.  Generally these are not high enough to encourage substitutes such as the development of alternative fuels.  In fact, this is an example of a dynamic market failure because we need higher prices in order to optimize resource use over time.  In this model, we might just run the car full speed ahead until we get to the cliff.  What is it then, that keeps producers from not looking forward enough? 

Some possible reasons might be:

1) they need the revenue in the short run. 

2) oil wells are not very flexible in terms of timing of production, 

3) they need to pay off capital costs of building the well

4) for elected governments, tomorrow may never come.
The best way to address a market failure such as this is to involve the government.  Prices for fossil fuels are too low - make them higher.  Incentives for alternative fuels are not enough, make them bigger.  

Price Implication: The world NEEDS oil prices to be high.  Without proper incentives we will be in very bad trouble.

Conclusion

Various short term factors addressed in the paper have combined to increase oil prices over the past several years.  Following on several years of very low oil prices in the late 1990s, the price response should be sufficient to bring oil prices down again for the next few years.  However we are at a critical juncture with oil in that it will be less than ten years before we are seriously running out of oil.  Scientists are actively seeking alternative solutions for our energy needs, and they will find them.  But the solutions are not likely to be as cheap or easy as the world of cheap oil we have become used to.  The world is likely to change somewhat for the worse, especially for developing countries like Thailand, and without preparation, it could be a lot worse.
There is an element of time to scientific discoveries and to production of alternative technologies.  We, as economists, need to work together with scientists to ensure that we are ready for the future.  The most important issues revolve around ramping up ethanol and biodesiel, encouraging conservation by keeping gas prices reasonable high (now they are nearly the lowest in the region), preparing for more volatility in the oil prices as the balance between supply and demand become tighter, and considering other fuel options such as coal and nuclear.

This paper has tried to address some of the reasons for why markets are not providing sufficient incentives to ensure our energy future.  Most significantly, the model typically used to describe exhaustible resources is thought to be inappropriate for the oil industry. 
Implications for an Oil Scarce Tomorrow

These are some likely consequences of higher oil prices, which probably need to be addressed today.

Implications for Development

Development - the economic miracle, wherein developing countries grow to have all that developed countries now have, is not going to happen in our lifetime.

There is not even enough energy for the currently developed world.

More likely to move towards a world of haves and have-nots.
Implications for Volatility

A lack of swing producers, and conflict will likely lead to increased volatility and could easily lead to price spikes over 300 dollars a barrel.

The government should have a plan for such an emergency situation.

Long run price of about $100 a barrel?
Implications for Oil Security

Regional agreements should be emphasized.

Self-sufficiency should be emphasized

Appropriate alternative energies should be promoted, especially bio-fuels and solar.

If world oil is in short supply, either governments or companies might control distribution.  Thailand should prefer the latter as distribution based on profits would be better than based on alliances.

Strategic reserves need to be maintained
Implications for the Public Sector

Almost inevitable higher energy prices implies clear government policy, especially

A clear public transportation policy

Policies to encourage conservation

Policies to encourage alternative energy

Policies that favor decentralization
Our oil and energy prices are too low.  The tables below compare energy and oil prices with others in the region.  Yes, I know the prices are out of date - they re just to give a sense of comparison.

Price of Benzene in some Asian Countries, baht/liter
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Price of Electricity in some Asian Countries, cents/kwh
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Implications for Business
Likely to be high profits or rents for all energy producers, especially of alternative energy. 

Volatility will benefit energy trading on the stock or futures market.

Increased transportation costs benefits producers for the local market and hurts 
exporters, especially of heavy/bulky goods of low value.

Immediate crisis is to transportation sector since it is oil dependent.  Other energy is poor substitute in transportation.
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