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Shifting Rationales for Energy Regulation

For much of the past century, two rationales have dominated the argument for government intervention in the energy sector.
  These are natural monopoly and public good.  Natural monopoly exists in sectors in which extreme economies of scale mean that a monopoly firm can provide service more cheaply than two or more competing firms.  Natural monopoly conditions were assumed to exist throughout much of the energy sector, including: production, transmission, and distribution of electricity; transmission and distribution of natural gas; production and distribution of district heat; and pipeline transmission of refined petroleum products.  In natural monopoly conditions, governments create publicly owned monopolies or regulate, privately owned monopolies in pursuit of economic efficiency while protecting customers from the potential market power of producers.

The second dominant rationale for government intervention is public good.  Some goods or services generate public benefits that cannot be fully captured in the prices charged by private producers, meaning that the market will under-provide the good or service.  Although they are not pure public goods, a commercial form of energy like electricity has public good attributes in that its provision is associated with broader benefits of social development.  Because public good conditions for electricity and other energy commodities are more difficult to verify – involving therefore a degree of subjective interpretation – regions can vary significantly in the extent to which they rely on it to justify energy market intervention.  Some governments dominate their domestic energy market with state enterprises, controlled prices, subsidies, and regulations, while others are relatively noninterventionist.

In the last two decades, technological change, shifting ideological preferences, and disappointments with past market interventions have reduced the influence of both the public good and the natural monopoly rationales.  Technological change has undermined the rationale for natural monopoly especially in electricity generation; smaller, competing generators are sometimes seen as cost-effective and less risky alternatives to large, monopoly-owned facilities.  The collapse of most centrally-planned economies coincided with efforts in all countries to increase reliance on markets to direct investment, even in key economic sectors normally associated with government intervention.  As a consequence, a wave of liberalizing reforms expanded the market’s role in many sectors, including energy.

While these two traditional rationales for government intervention have declined, another has grown in importance.  Humanity is increasingly aware of the negative human and environmental impacts and risks associated with energy production and use, including harm to humans and natural systems from local air pollution, regional air pollution, and – of most recent and greatest concern – greenhouse gas emissions.  Economists refer to these current and potential impacts as negative externalities: uncompensated damages or risks that are not accounted for in the price of a good or service.  Because unguided markets will produce more of the externality-causing good or service than is socially desirable, governments may intervene in markets, or supplant them, in order to internalize externality costs.

Implications for Regulating Energy Efficiency in the Electricity Sector

The legislated mandate of public utility commissions is primarily focused on ensuring that utility investments are prudent and that utility tariffs, which should be as low as possible, allocate costs fairly among ratepayers to reflect the cost contribution of each customer group.  However, this primary goal of economic efficiency is to some extent influenced by the goals of providing public goods and addressing environmental externalities.  Yet these other two objectives are more generally seen as belonging to the mandate of social welfare agencies of government, on the one hand, and environmental regulators, on the other.  The challenge for utility regulators, therefore, is to find a balance between their mandate to pursue economic efficiency and the appropriateness of also integrating these secondary objectives, perhaps especially the emerging environmental concerns from our energy system.

A salient challenge in this regard is the regulation of electric utility programs to cause energy efficiency investments by industrial, commercial, institutional and residential customers – called demand-side management.  DSM programs were initially motivated by cost-effectiveness analyses indicating that investments in more efficient equipment, appliances, HVAC systems and building structures were economically superior to investments in new electricity supply.  They were also likely to be less risky from a financial perspective, given the unfortunate experiences with unneeded, hence imprudent, plant expansions, particularly in the US.  Thus, the economic rationale played a dominant role in justifying electricity efficiency efforts by electric utilities and their regulators in the 1980s and 1990s.

Electric utility regulators have no mandate to regulate the energy efficiency of products sold in the marketplace.  Electric DSM efforts were therefore comprised mainly of information programs and subsidies funded from general customer revenues.  For almost two decades, this approach has been accepted as providing a valuable social benefit.  However, evidence for this benefit has come primarily from the pre-investment cost-effectiveness analyses by energy efficiency advocates and the divisions of electric utilities responsible for DSM programs.

After many years of experience, some independent researchers have examined more closely in hindsight the effects of these programs, which accounted for almost $20 billion spent on electricity DSM programs in the US alone during the period 1980 to 2000.  In general, this research indicates the need for significant downward adjustment of initial assumptions about the effectiveness of information and subsidy programs.

A critical reason is the impossibility of stopping free-riders from benefiting from subsidy programs.  Free-riders are firms and households who would have made the energy or GHG reducing investment even without the subsidy.  Their investments are part of the baseline energy efficiency trend of the economy even in the absence of energy efficiency reduction policy – a trend that has been observed since at least the 1950s.

It is impossible to know exactly the number of free-riders for a given program.  We would have to replay history to be certain.  But independent researchers have developed various estimation mechanisms, which usually involve the identification of a control group who were not subject to the policy but otherwise faced similar conditions to those who were.  This is possible if some jurisdictions or utilities have subsidy and information programs while others do not.  It is even possible to make a crude comparison of some OECD countries that pursued major subsidy approaches to electricity efficiency with other OECD countries that did not.

Over the last 15 years, several internationally recognized academic researchers have attempted to develop methodologically rigorous evaluations of the effectiveness of DSM programs.  Noteworthy researchers are Joskow and Train.  Their work suggests that free-riders may often exceed 50% of the recipients of DSM financial support, meaning that such programs could be much less effective and much more costly than originally assumed.  More recently, Loughran and Kulick conducted an aggregate statistical analysis of 324 US electric utilities during the period 1989-1999 when the active utilities in their sample spent $15 billion on demand-side management programs – essentially subsidies and information.  They found that the programs did not have nearly the downward effect on utility sales that had been initially assumed, again because of free-ridership rates above 60%.  At a very aggregate level, Wirl made a crude comparison of those OECD countries that did little or no demand-side management investment in electricity with the US and noted that the difference in the rate of change in electricity intensity between the US and other countries was imperceptible.
Free-ridership might be acceptable if it encouraged people to acquire efficient equipment and buildings more rapidly than they otherwise would and, as a consequence, increased awareness by others of the economic benefits of efficiency, creating a spillover effect that would accelerate penetration of efficient equipment.  However, independent research has also revealed that energy efficiency is often more costly than it originally appears, significantly reducing the spillover potential.  Pindyck, Jaffe and Stavins are among a several top researchers who have analyzed the importance of risk and quality differences between more energy efficient devices and the conventional devices they might replace.  New technologies almost always have a higher risk of failure.  Long-payback technologies pose higher risks if the probability of accidental damage is the same in each year as it is for low capital cost competitors.  Some efficient technologies do not provide the same high quality service as those they are intended to replace.

Free-ridership might be acceptable if it encouraged people to acquire efficient equipment and buildings more rapidly than they otherwise would and, as a consequence, increased awareness by their neighbors and competitors of the economic benefits of efficiency, creating a spillover effect that would accelerate penetration of efficient equipment.  However, independent research reveals that energy efficiency is often more costly than it originally appears, significantly reducing the spillover potential. New technologies almost always have a higher risk of failure.  Long-payback technologies pose higher risks if the probability of accidental damage is the same in each year as it is for low capital cost competitors.  Some efficient technologies do not provide the same high quality of service as those they are intended to replace.

 

Even when more efficient equipment like light bulbs are profitable, however, forecasts of the effect of efficiency programs on energy use (or GHG emissions) must account for a rebound effect.  This is the increase in the demand for an energy service, like lighting, that occurs when the cost of the service falls. More efficient outdoor Christmas lights encourages the development of additional decorative lighting, and perhaps decorative lighting in different times of year, such as Halloween. Hybrid, electric-gasoline vehicles encourage the development of vehicles with greater horsepower, offsetting some of the fuel savings.  While the rebound effect is likely to be small for many end-uses, it can be in the range of 10% to 35% for some energy uses.

These discouraging results nonetheless confirm standard research findings on the motivations of firms and households in a market economy.  While some may voluntarily undertake efficiency or pollution reduction investments in response to moral suasion or new information about financial advantages, many more may just as easily make an energy-intensive, pollution-intensive choice if it provides a competitive advantage or personal lifestyle benefit.

From an energy regulation perspective, these results undermine the argument that energy efficiency efforts by economic regulators are an effective means of simultaneously achieving economic and environmental.  The relationship may not be as serendipitous as many would like to believe.  If economic regulation of energy efficiency is not that effective as a means of pursuing environmental objectives, this raises the issue of what contribution, if any, economic regulators could make to environmental objectives.  The objective of controlling GHG emissions is particularly salient today.

Implications for Regulating Fuel Choice and GHG Emission Control in the Electricity Sector

In the case of controlling GHG emissions, it is difficult to imagine economic regulators playing a lead role or even a significant role, given the magnitude of the technological change required, and the diversity and pervasiveness of GHG emission sources throughout the economy.  Economic regulators may be able to justify some authority for addressing electricity and natural gas-related CO2 emissions in the industrial, commercial, institutional and residential sectors.  Their decisions on rate design can have some influence on fuel choice for end-use technologies.  Their decisions on energy project approval can have some influence on emissions from electricity generation.  But there are other factors that significantly influence these decisions.  At the end use level, this might be the factors influencing the price of natural gas.  At the production level, this might be the decisions by siting authorities for nuclear plants, thermal plants and renewables facilities.

Moreover, there are also energy-related CO2 emissions from the production and use of refined petroleum products for transportation as well as for use in competition with natural gas and electricity for some end-uses in the industrial, commercial, institutional and residential sectors.  There is also potential competition from biofuels in some end-uses.  In any case, while CO2 is the most important GHG, it is not the only one.  Control of GHGs in future will likely entail changes in forestry and agricultural practices as well as decisions on municipal waste disposal and urban land-use and infrastructure development.

Cost-effective GHG control requires policy coordination so that low cost control actions are not ignored in one sector while high cost control actions are pursued in another.  There are various mechanisms available to environmental regulators to directly address the objective, and indeed to pursue it in ways that minimize the economic impact to the economy of efforts to change the long run trajectory of economic development.

Ironically, economic regulators may actually help accelerate this process by refusing to pursue ineffective DSM programs that give the impression of addressing this environmental challenge while they actually have little effect.  But it is indeed difficult to stand by while other levels of government refuse to respond in a serious way to what looks to be the most significant environmental risk facing us today.
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