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Ideas for opening remarks by Ken Lay, and general thoughts on questions posed

(1) To what extent will “virtual” energy contracts overcome physical imbalances?

Physical imbalances are created by (a) the physical properties of electricity, (b) regional generating capacity deficits, and (c) regional transmission constraints.  I begin with an integrated discussion of these factors, and address the importance of “virtual” energy contracts and efficient commodities markets to correcting these physical imbalances.

Electricity is a unique fungible commodity, in that it cannot be efficiently stored.  It is subject to instant decay, and must be produced as it is consumed.  Contrast that with other fungible commodities, like grains, coal, and natural gas.  These commodities can be efficiently stored in grain elevators, coal piles, and salt domes respectively, and can be efficiently transported by truck, train, and pipeline.  For these commodities, transport extends the act of storage down through the distribution channel to the place of consumption.  In contrast, because electricity can’t be stored, it must be transported and consumed in real-time, as it is produced.  Perfect efficiencies would be achieved with production and consumption in temporal balance at all times, and no transaction costs associated with transportation and distribution.  However, there are numerous transaction costs associated with electricity transportation and distribution, some natural and some man-made, which I address below.

To avoid a physical imbalance, we must be able to achieve temporal balance between production and consumption.  In other words, through the proper generation mix of base load, intermediate, and peaking plants, with sufficient capacity, the supply curve is able to follow the demand curve in real-time.  With that said, let’s look more closely at inefficiencies in transportation and distribution, and explore how they might contribute to physical imbalances between supply and demand within and across regions.

Like most perishable commodities, the farther electricity is transported the more is lost, in this case through line impedance or “line loss.”  This simple fact will encourage production near places of consumption, as is typically the case for perishable commodities.  Because electricity is instantly perishable, the spatial relationship between production and consumption is quite strong.  Tension exists between economic optimization of generation through centralized production and economies of scale, and economic optimization of transmission and distribution through decentralized--or distributed--production to minimize line loss.  Until true “distributed generation” is technologically and economically viable (which is many years away), we will continue to rely in this country on a transmission and distribution network that delivers power from centralized plants to consumers.  To promote optimization of this network and eliminate physical imbalances, we must address the issue of transaction costs.

Minimization of transaction costs associated with transmission and distribution is important to allow power markets to function properly, and properly functioning markets will encourage economic actors to engage in activities that correct physical imbalances and improve reliability.  We can’t do anything about the natural transaction costs associated with electricity transportation, including line loss, but we can do something about man-made transaction costs.

Man-made, or influenced, transaction costs associated with the transmission and distribution network include capacity constraints and discriminatory access.  The recent FERC mandate for the creation of four regional RTOs will help to promote more efficient markets by reducing transaction costs at the wholesale level.  These new RTOs will help to eliminate discriminatory access, encourage capacity additions to eliminate bottlenecks, and allow more efficient routing of “traffic” along the network, thereby promoting optimization of the network.  Sufficient generation, sufficient transmission capacity within an efficient physical network, and active physical and financial commodities markets are the solutions to physical imbalances.

How can financial or “virtual” energy help to correct physical imbalances?  Active physical commodity trading encourages the formation of physical trading hubs.  Active financial commodity trading encourages economic factor adjustment across regions, resulting in investment of new generation and transmission capacity where needed.  Economic factor adjustment will not only help the financial commodities markets operate more efficiently, but will serve to correct physical imbalances by better allocating a scarce resource, power, across regions.

(2) Is there a trend toward “financialization” of the energy industry?

Yes.  Any fungible commodity can be financialized.  Any one electron is like another, just like one dollar is like another.  Dollars, however, can be transferred between parties more easily than electrons.  So, if physical delivery of electrons is not part of a particular transaction, one would prefer to transfer dollars instead, at some conversion rate, reflected in the price.  In the modern age, we make this transfer of dollars using bits and bytes on the Internet, through “virtual” energy markets on platforms like Enron Online.

(3) What mitigating role might risk management instruments have played in California’s energy crisis?

California’s crisis was fundamentally a supply and demand imbalance, resulting in a physical imbalance as addressed in question one.  Financial risk management instruments will not mitigate a physical imbalance.  Prices signals arising from the imbalance are the mitigating factors, by encouraging (1) a reducing in consumption, and (2) investment in new generation and transmission capacity.

Simply forward contracts may have been the risk management tool with the most efficacy in California.  The CPUC prohibited the utilities from entering into long-term supply contracts with local generators.  This not only left utilities completely reliant on the spot market, but it discouraged the construction of new generating plants that could have prevented supply/demand imbalances.  To obtain construction financing for a plant, a developer must at a minimum show that it will be able to recover its fixed costs.  To do this, it will often sell in advance a portion of its output under a long-term forward contract.  Then to be profitable it only has to sell the rest of its output into the spot market at a price sufficient to cover its variable costs, primarily associated with fuel.  Without forward contracts the generators would have been forced to rely on the spot market to recover both fixed and variable costs.  In California’s uncertain environment, this made the risk of building a plant too great.

(4) Could they help avert possible future crises elsewhere?

Active spot and forward commodity markets are key.  Economic actors will react to price signals, and in the process correct the physical imbalances that cause price spikes.  Higher prices encourage consumers to consume less and producers to produce more.  The challenge for public policy makers is to be patient and let the markets work, without short-term interference that needlessly prolongs the adjustment process, and often exacerbates the problem.

