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Overview
If prices of a product on a market increase a looming scarcity of the resource this product is based on could be a reason for this development. The recent price turbulences on the world oil markets have aside from the speculation question also put the questions “Are we running out of oil? Are we approaching peak-oil?” in the center of the discussion. The core objective of this paper is to analyse whether peak-oil or scarcity of crude oil could have had an impact on these (temporarily) price increases. Of special focus are the aspects of changes in physical vs. virtual (“speculative”) demand, limited short-term production capacities and looming long-term supply constraints due to peak-oil. In addition we analyze, whether the magnitude of the relation price/virtual demand could serve as an indicator for closeness to peak-oil
Methods
The methodological steps of this analysis are: (i) Analysis of the trends in physical demand developments world-wide and by category (OECD, emerging countries, China, India…) (ii)  development of virtual (speculative) and corresponding price cahnegs; (iv) changes in the overall resource base (peaking vs non-peaking countries/areas) and corresponding changes in cost resource curves; (iv) analysis of the indicator” change in price/change in virtual demand. 
Results
Physical oil consumption world-wide increased until 2007 and decreased afterwards, see Fig. 1. Decline in OECD countries started already in 2004. Physical demand growth 2005 and 2008 was mainly attributed to emerging countries (India, China) see Fig. 1). In this context it is important to recognize two categories of demand: physical and virtual demand. Virtual demand is the additional demand due to future contracts that go beyond physical demand and its “position is closed” before they have to be fulfilled physically. Figure 2 depicts the development of physical consumption and oil prices from 2000-2010 (Source: OPEC(2009) OPEC(2010), BP(2009)). It can be seen that actually no reasonable pattern between demand and prices as would be expected due to the economic textbooks can be identified.
	[image: image1.emf]Oil Consumption

0

500

1000

1500

2000

2500

3000

3500

4000

1965197019751980198519901995200020052010

Milion tonnes     .

                 OECD                 Former Soviet Union                  Other EMEs                  TOTAL :

4


	[image: image2.emf]Physical  Demand  vs price

3500

3550

3600

3650

3700

3750

3800

3850

3900

3950

4000

0.020.040.060.080.0100.0120.0

Oil price

mtoe

2008

2000

2009



	Fig. 1. Development of oil consumption world-wide and in major countries 1970-2010 (Source: OPEC(2009) OPEC(2010), BP(2010))
	Fig. 2. Development of physical consumption and oil prices 2000-2010 (Source: OPEC(2009) OPEC(2010), BP(2010))


The price on spot markets depends on current physical demand and on total demand (including the expected future demand): pt = f (Total demand), Fig. 3 and Fig. 4. As long as total demand shows an upward gradient also the spot market price will go up, see Fig. 3. However as Fig. 5 impressingly shows, a rapid cut in demand for future contracts may lead to a very fast nose-dive of the price as experienced in 2008, see Fig. 5.
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	Fig. 3. Development of oil price 2004-2008: price driven by demand increases (while supply increased, too)
	Fig. 4. Why the oil price decreased in 2008 


This observed pattern is quite different from that would be expected from approaching so-called “peak-oil” (better: looming reduction of the cheap oil production capacity). How would the development under possible looming peak-oil look like? The major impacts of peak-oil on the price will be that the flat part in the cost resource curve in Fig 5 will become smaller, the supply curve will be shifted to the left and given constant (physical) demand the intersection between supply and demand will move upwards in Fig.5 and the “Price short-term peak-oil” will come about. However, this effect where the price increase is caused by physical supply constraints will lead to investments in new more expensive oil fields and lead to a mid-term decrease to the “price mid-term peak oil” situation in Fig. 5. Yet in recent years neither any investments took place nor were there any significant overall changes in supply and demand. However, what is of interest is the steepness of the curves I_pess vs I_opt where I is the realtion between “change in price/change in quantity. Hence using the virtual quantity demanded we may argue that the corresponding price would also have come about with actual physical quantities in the same magnitude.
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	Fig. 5. “Looming peak-oil” and the development of the oil price
	Fig. 6.: Relation between oil price and virtual quantities as an indicator for closeness to peak-oil?


Conclusions

The major conclusions are: 

· recent volatilities in world oil prices – between 2004 and 2010  – were mainly triggered by significant increases and drops  in “virtual” demand by means of demand for future contracts. The decrease in 2008 was due to a (first) burst of the speculation bubble that is to say due to a significant drop in virtual demand. Physically consumption even decreased since 2008;

· Yet, increasing prices and decreasing physical consumption should according to the textbooks also point towards a diminishing resource base. While this argument is likely to be strengthened in the near future we do not think that it has a significant impact today. The major reason for this is that actual production decreased only after physical consumption decreased
· But what could be an interesting indicator for looming peak-oil or at least for the increase in marginal costs of production is the following aspect: The slope of the increase of  marginal production costs is crucial not “peak-oil”! The magnitude of the relation price/virtual demand could serve as an indicator for closeness to peak-oil.

































