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Introduction

The Center for Energy Efficiency and Renewable Technologies, CEERT, welcomes this workshop opportunity to comment on the Commission staff’s latest effort to assess natural gas issues effecting California. How the state prepares for future developments in North American gas markets is extremely important to its people, and it is essential that policy makers have the best possible insight from its expert advisors.

The electricity sector is especially dependent on natural gas, and California’s recent unhappy experience with electricity markets has led to renewed emphasis on enlightened policies to avoid future turmoil. In particular, California legislation passed in 2002 requires the state’s private electric utilities to increase supplies from renewable energy resources. The legislation requires that a “benchmark” price be established for renewable supplies as a guide for utility acquisition. To establish this benchmark, a reasonable estimate of future gas prices will be essential, and it is likely that the Commission will play an important advisory role in this process. If the intent of the Legislature in the passage of AB 1078 is to be fulfilled, the Commission must utilize all its knowledge and information to provide the most reliable gas price forecasts possible.

The staff paper that is the topic of this workshop (the Report) made use of one tool available to the Commission, an equilibrium computer model of the North American gas system. While the Commission should take the model outputs into consideration, it would be a grievous error to conclude that these outputs reflect the realities of gas markets. The equilibrium model projects average wellhead prices for 2003 to be less than $3 per million BTU, but a 12 month strip is trading on the NYMEX exchange today at over $5 per MMBTU. Clearly, there is more going on in the gas market than is captured in the NARG equilibrium model. There is every expectation that equilibrium models will fail to accurately reflect market prices for the foreseeable future. The Commission must not simply use the Report’s projected prices as the basis for projecting real world gas prices in the future.

NARG modeling
CEERT has not run the NARG model nor are we privy to detailed information about the model inputs. We believe, however, that the outputs fail to reflect the costs of finding and producing gas in the U.S. today. Whether this is a result of a failure to update the cost inputs to the model or not, we cannot say. But the national supply curve as reflected in Tables 5 and 7 is difficult to square with industry reports. As shown in Figure 1, these tables indicate that for the next five years, the lower 48 states will increase production of natural gas by one trillion cubic feet with an increase in price of only 8.45 cents (constant 2000 cents). CEERT does not believe that the lower 48 gas supply curve can be as flat as shown in Figure 1, based on recent drilling and production data. As the Report itself notes on page 17, Table 3, between 2000 and 2001, the number of gas wells drilled increased 39%, but production increased a mere 2%.* The additional cost of drilling certainly added to the market price in 2001, which increased from $3.69 to $4.12 per Mcf, according to Table 3, an increase of 12%. While many other factors influenced prices in both 2000 and 2001, including fears that storage in winter 2000-2001 would be inadequate to serve demand, it would appear unreasonable to believe that in the next decade, a mere 3% increase in price can lift annual production one trillion cubic feet as implied by the model outputs.

According to the Report, staff attempted to deal with the meager additional production from significantly higher drilling activity by changing the average of reserve appreciation factors used in the model from 2.25% to 1.25%. Since we are unfamiliar with the details of the model, it is unclear whether simply reducing these factors accurately accounts for significantly higher exploration and production (E&P) costs associated with additional drilling. It may also be that the costs used by the model are simply out of date. Whatever the reasons for the relatively flat supply curve used by the model and shown in Figure 1, something is wrong somewhere.

The Report notes that the model does not include supplies from the development of coal bed methane or tight sands but fails to explain why. It could be that these higher cost resources were simply not chosen by the model, or perhaps they were not made available in the inputs. But coal bed methane development is well underway, especially in Wyoming, and at least some tight sands are being exploited according to industry reports. But the fact that some of the production on which the U.S. now depends is not captured by the model is puzzling. If the model thinks that the marginal price of conventional supplies is below the cost of coal bed methane, it is clearly wrong, since the latter is being developed even though far from urban markets.

Lack of equilibrium

A more serious problem with the Report is the implication that the model outputs capture the essential elements of North American gas markets that determine prices. It does not. An equilibrium model assumes that capital flows instantaneously so that the next increment of supply is fed into the market as soon as prices reach a certain level. For many reasons this assumption is false. The equilibrium model will never capture the market dynamics that led to the amazing price spike that occurred in the winter of 2000-2001 and produced large increases in annual average prices for 2000 and 2001 as shown in Figure 10. As noted earlier, 2003 NYMEX futures prices are today higher than even the high 2001 average wellhead price. Although the two prices are for deliveries in different locations, clearly the model ignores important factors influencing market prices. The Commission must not.

According to the Report, the model assumes that demand will always be met by sufficient supply at some price. In real life, that is not necessarily the case and the price consequences are huge. Perhaps the major contributing factor to the 2000-2001 price spike was the fear that storage would be inadequate to meet U.S. demand thorough the winter and that physical shortages would result. The potential supply/demand squeeze was noted by the industry in the spring of 2000 and drilling activity increased markedly. Buyers became aware of the potential shortages later in the year and bid the prices up to very high levels. Every utility and retail seller wanted to ensure that they had adequate supplies, even at high prices. The rationale appeared to be (correctly we believe) that regulatory bodies would allow high gas prices to be passed through to customers and that physical shortages due to unwillingness to pay high prices would be penalized.

According to the Report, the NARG model was programmed to assume perfect price inelasticity except for fuel switching applications (page 1). This is not necessarily a bad assumption given regulatory attitudes. But in the real world the lack of price elasticity, finite winter storage capacity and significant time delays between price signals and additional supply can lead to prices that have little or nothing to do with equilibrium model outputs.

One major factor in today’s (January, 2003) high market price is the risk that this winter’s storage may be inadequate to last through the heating season if cold weather keeps demand high. Although many believe storage this season will be adequate, buyers are willing to pay a significant premium to hedge their risk that it will not be.

This risk premium is not expected to disappear any time soon. The fact that the industry in both Canada and the U.S. is struggling to meet current demand as conventional resources are depleted, even at current high prices, is well known. If the North American economy has a robust year and next winter is cold, the supply situation next winter could be disastrous. The market knows this and has reacted to this risk by bidding the price up accordingly. The January 2004 NYMEX contract is already over $5/MMBTU and can be expected to increase markedly if the storage situation does not improve. None of this behavior is captured by the equilibrium model used for the Report.

If the North American economy weakens, winters are mild and summers cool, the price forecasts of an equilibrium model may not be bad estimates, so long as the model inputs reflect actual costs. But with current demand forecasts and rising E&P costs, supplies to North American gas markets may be tight for years to come and a significant risk premium may become semi-permanent.

There is risk on the supply side, too, of course. As mentioned above, the supply curve represents potential supplies, not gas in a big tank somewhere ready to flow into the system. Capital requirements are large, and major players are shedding assets and debt these days rather than taking risks of which Wall Street may disapprove. There is undoubtedly a risk premium on the supply side that causes delays in E&P spending until prices are high enough to provide adequate margins to compensate for the risk. An equilibrium model misses all this as well.

There are known uncertainties in model inputs that are reflected in outputs, as staff has shown in Figure 10 and Appendix C. However, this uncertainty arises from inputs to the equilibrium model and does not reflect anticipated price ranges. It should not be assumed that market prices will lie in the range indicated in Figure 10.

It should also not be assumed that somehow the high prices in the market today are merely a manifestation of ordinary market volatility that will be offset by prices lower than equilibrium prices in the future. Risk premiums do not average to zero over time.

It is possible that periods of over supply will occur in which suppliers may be willing to sell at prices that do not cover their costs, resulting in prices lower those predicted by equilibrium models. The market may merely expect periods of over supply and prices may drop. However, given the increasingly rapid depletion rates of individual wells, such periods will not last long. Equally brief periods of higher prices from perceived under supply will also occur. 

Rapidly changing perceptions contribute to the usual market volatility seen in short term price swings and may indeed average out. Equilibrium price forecasts would not be bad estimates of average prices if only short term imbalances were at work. But the longer term structural risk premiums seen in the winter of 2000-2001 and again this year have no mirror image on the down side. No one is going to sell gas at a loss for long, but they would be willing to sell at a profit forever.

It appears that the high gas prices of the last several years may well be a semi-permanent or frequently recurring feature of North America for some time to come. If so, the prices forecast by the equilibrium model are not very relevant. This situation may change when and if Alaskan gas comes onto the market or sufficient LNG import capacity is developed. We may then return to a regime in which periodic under supply is balanced by periodic over supply and equilibrium model outputs are not bad approximations of the real world. It is unlikely that this will occur in the time frame covered by the Report.

Recommendations

CEERT offers the Commission and staff the following recommendations:

1. The cost inputs to the NARG model should be checked to ensure that they reflect real world supply curves for the gas producing regions in Canada and the U.S.. To be of any use at all, the model must accurately to reflect recent drilling, production and price data discussed in the Report. New data may be required, rather than merely adjusting reserve appreciation factors.

2. The Commission should ensure it can explain recent market price history before attempting to forecast the future. The factors contributing to today’s gas prices and those of 2000-2001 must be enumerated and quantified, if possible. How these factors will contribute to future market prices above equilibrium model forecasts must be at least estimated. 

3. In the meantime, it should be made clear that the projections contained in the Report are merely the outputs of an equilibrium computer model, and that the Commission does not believe that the price projections in the Report accurately reflect future market prices.
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Research Director
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rich@ceert.org
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* The industry had a similar record in Canada, as the Report notes on page 20.
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		Lower 48 Natgas Production & Price Projections

		Source - CEC Staff Report December 2002

		Numbers from Tables 5 & 7 for years 2002, 2007, 2012

				Others = straight line interpolation

		Price = weighted average wellhead price

				PRODUCTION		PRICE

		YEAR		Tcf		2000$/Mcf

		2002		18.97		2.83

		2003		19.59		2.88		INCA		0.052

		2004		20.21		2.93		INCB		0.056

		2005		20.82		2.99		INCC		0.6156

		2006		21.44		3.04		INCD		0.4678

		2007		22.05		3.09

		2008		22.52		3.15		INCA/INCC		8.4470435348		cents per Tcf production increase 2002-2007

		2009		22.99		3.20		INCB/INCD		11.9709277469		cents per Tcf production increase 2007-2012

		2010		23.46		3.26		ROUNDA		8.45

		2011		23.92		3.31		ROUNDB		11.97

		2012		24.39		3.37
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