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        "Replacing conventional energy sources with renewable energy would be more costly and less efficient than other emission abatement strategies."

    Advocates of renewable energy sources such as wind and solar power believe that they could power the world without producing harmful greenhouse gases. However, in the following viewpoint Jerry Taylor and Peter VanDoren argue that the high cost of these energy sources overrides their potential benefits. Generating electricity through wind power, for example, is much more expensive than generating the same amount of electricity using coal or natural gas, they claim. Government subsidies help bring the prices for renewables down, they contend, but this is not a good use of government money because global warming—and therefore the advantage of using renewables—is unproven. Taylor is director of natural resource studies at the Cato Institute, a conservative think tank. VanDoren is the editor of Cato's Regulation magazine and an expert in political economy.

As you read, consider the following questions:

   1. What percentage of total U.S. electricity comes from solar, wind, geothermal, and biomass, according to the viewpoint?

   2. In what ways are consumers already sharing the cost of the pollution caused by coal-burning electrical plants, as explained by Taylor and VanDoren?

Solar, wind, geothermal, and biomass energy are used in about 2 percent of total U.S. electricity generation and are expected to produce only 2.8 percent by 2020. The use of renewable energy and forecasts of its growth are low because the cost of renewable energy-fired electricity is greater than that of its main competitor, combined-cycle natural gas. Few analysts believe that this will change any time soon.

Renewable energy sources are also capital intensive compared with combined-cycle natural gas. In deregulated electricity markets, investors lack any guarantee that capital costs will be recovered from customers. Accordingly, investors favor technologies that have higher marginal but lower capital costs, such as combined-cycle natural gas.

Advocates of renewable energy argue that the demand for renewables would rise if conventionally generated electricity were priced to reflect its pollution costs. But a reasonable interpretation of the evidence suggests that the additional cost of further pollution reduction would exceed the additional health benefits. Even if current regulatory costs are insufficiently reflective of true environmental costs, "getting prices right" will not significantly affect consumer choices of fuel. For example, reducing emissions of nitrogen oxides and sulfur dioxide by 75 percent below 1997 levels would increase electricity prices by only about 1 percent, too little to trigger a shift from coal or natural gas to renewable energy.

Cracking down on greenhouse gas emissions to comply with the Kyoto Protocol would provide economic help for renewable energy technologies, but such initiatives would result in only a 7 percent market share for renewable energy and a 43 percent increase in electricity prices in return for benefits that are still very uncertain.

Renewables Cannot Compete

Ever since the energy crises of the 1970s, the U.S. government has promoted the use of "renewable energies"—primarily wind, solar, biomass (burning wood and plant material for power), and geothermal (tapping the hot steam or rock beneath the earth)—as desirable substitutes for conventional fossil fuels. Renewable energy (which, for the purposes of this paper, does not include nuclear power or hydropower) is widely thought to be not only more environmentally benign than coal or oil but also nearly as attractive economically.

The state and federal campaign to promote the use of renewable energy, however, has not yet significantly affected electricity generation patterns. Since the establishment of the U.S. Department of Energy in 1978, the federal government has spent more than $11 billion to subsidize—via investment tax credits, production credits, accelerated depreciation of capital costs, publicly funded research and development (R&D), and mandatory purchases at avoided cost—wind, solar, biomass, and geothermal power. Yet those fuels account for only a tiny share of the electricity produced.

Advocates of renewable energy continue to insist that it is poised to gain significant market share over the next several years. Although renewable energy is still more expensive than conventional energy, production costs have come down significantly over the past 22 years, and the gap between the cost of conventional and renewable energy has narrowed substantially. And if nations reduce greenhouse gas emissions, environmentalists argue, renewables will become the lowest-cost sources of electricity fuel on the market.

This study examines the economics of renewable energy in the electricity market and the case for government intervention to promote its use. We reach three conclusions:

    * Renewable energy is not likely to gain significant market share in the foreseeable future without a significant increase in government subsidies or mandates.

    * Rationales for subsidies for renewable energy and other preferences are without sound economic foundation.

    * The threat of global warming is speculative, and such warming is not necessarily deleterious from an economic perspective. Even if restrictions on greenhouse gas emissions were necessary, replacing conventional energy sources with renewable energy would be more costly and less efficient than other emission abatement strategies.

The Economics of Renewable Energy

Although renewable energy is often thought of as an "infant industry" facing an uphill and unfair struggle against "Big Oil" and the coal industry, the truth is that the largest corporate conglomerates in America have long devoted themselves to making renewable energy markets a reality. Starting in the mid-1970s, Exxon, Shell, Mobil, ARCO, Amoco, General Electric, General Motors, Texas Instruments, and Grumman all initiated aggressive renewable energy R&D projects.

The widespread belief that oil companies have incentives to stymie advances in renewable energy is belied not only by such facts; it's also belied by the economics of the electricity industry. According to the Energy Information Administration [EIA], a semi-independent agency of the U.S. Department of Energy, oil, which is primarily a transportation fuel, does not compete with renewable energy, which is primarily an electricity fuel.

The most aggressive renewable energy development initiatives today continue to be undertaken by large multinational corporations. In the United States, Zond Energy Systems, owned by Enron Corporation (once the world's largest integrated natural gas company with 1997 revenues of $20 billion), is the largest domestic wind turbine manufacturer and the only manufacturer of large-capacity turbines (those typically installed by electric generating companies). Likewise, 65 percent of the global market for photovoltaic cells (the key component of most solar power facilities) in 1999 was dominated by five large multinational corporations: British Petroleum, Kyocera, Sharp, Siemens, and Sanyo (in descending order of market share).

To advocates of renewable energy, heavy corporate investment in renewable energy technologies is evidence of the potential competitiveness of alternative fuels in the near future. But some perspective is necessary. Total private-sector investment in solar, wind, and biomass energy in 1995 was less than 1 percent of total world energy investments. Royal Dutch Shell's highly publicized planned expenditure of from $500 million to $1 billion on renewable energy development, for instance, is at most 10 percent of the corporation's $10 billion capital spending budget....

Solar, wind, geothermal, and biomass energy account for only about 2 percent of total U.S. electricity generation, according to the most recent data.

Cost Data

Accurate estimates of the cost of renewable energies are surprisingly hard to obtain. A 1997 study undertaken jointly by the U.S. Department of Energy and the Electric Power Research Institute argued that no renewable energy source was competitive with combined-cycle natural gas turbine technology, the primary source of new electric power capacity, which produces electricity at about 3 cents per kilowatt-hour (kWh).

Renewable energy costs, however, include numerous government subsidies and preferences that mask the true cost of generating electricity from those sources. The impact of preferences varies by fuel source and facility, but they reduce the true cost of renewable energy production by at least 2 cents per kWh....

Without policy privileges, the renewable energy industry (at least the portion that generates electricity for the power grid) would cease to exist. For instance, Christine Real de Azua, an analyst at the Wind Energy Association, concedes that "the fact remains that wind energy, while close to being competitive with conventional generating technologies ... was still not competitive enough [as of 1998] to win all-source bids from utilities in the absence of policies that either created a steady assured market for renewable energy, or ensured that its environmental attributes were adequately captured and valued in the marketplace." Stanford University engineers Mark Jacobson and Gilbert Masters concede that wind is competitive only if government intervenes to internalize environmental externalities of conventional electricity production....

Production costs of renewable energy vary tremendously by location. Ideal sites will produce lower-cost power, but the number of ideal sites in the United States (and, indeed, in the world) is limited, a consideration so fundamental to the economics of wind power, for example, that the EIA states bluntly that "because of limits to windy land area, wind is considered a finite resource." Moreover, ideal sites will be developed before higher-cost sites, so the expected trajectory should be rising, not decreasing, costs, all other things being equal.

Finally, production costs and generation capacity of wind and solar power facilities are heavily dependent on weather conditions, which makes those energy sources unsuitable for continuous, or baseload, generation. For example, Traverse City Light & Power installed one of the largest wind generators in the country in 1996. But wind speeds have been 15-20 percent below projected averages, and the plant has produced only 67 percent of the electricity anticipated. The turbine was particularly unproductive during the summer months when peak demand was highest.

"Green Power" Offerings in a Deregulated Market

While renewable energy is more expensive than conventionally generated energy, public opinion polls continue to suggest that consumers are willing to pay higher energy costs if doing so will improve environmental quality. Accordingly, a number of independent power marketers in seven states have packaged "green power" electricity plans (made up almost entirely of wind-fired electricity) and marketed those plans to ratepayers in states that give consumers the right to choose their power suppliers.

Eighty utilities in 28 states also offer special packages of renewable energy to ratepayers at a premium. "Green power" costs from 0.4 cents to 20 cents per kWh more than conventional power in these plans, with a median premium of 2.5 cents per kWh. Because of higher costs, no more than 1.5 percent of the retail customers in any state have signed up for such independently marketed programs, and participation in utility-sponsored programs is generally around 1 percent or less. Clearly, there is a difference between what people tell pollsters about their "willingness to pay" for environmental quality and their actual willingness to pay in the marketplace.

While consumer preferences may change, even advocates of renewable energy concede that, until renewable-fired electricity costs become comparable to those of conventional energy, green marketing programs are unlikely to attract many customers.

Forecasts for Growth

Advocates of renewable energy often use recent trends in the wind industry—a growth rate of nearly 70 percent from 1997 through 2000, for example—as the basis for predictions about future growth potential. But such arguments can be charitably described as boosterism.

The EIA generates predictions using the National Energy Modeling Systems, a sophisticated computer model of the industry that is used to forecast changes in energy markets. NEMS forecasts are far less optimistic about the near or midterm prospects for renewable energy than are the forecasts of advocates of renewable energy....

Fossil Fuel Electricity Costs

Generation of electricity from renewables is limited by costs. Advocates of renewable energy know this so they argue that the demand for renewables would rise if conventionally generated electricity were priced to reflect its pollution costs.

The argument that fossil fuel extraction and combustion foul the environment in ways that are incompatible with property rights and markets has some merit. Air and water resources have been treated as a public commons rather than as private property. Advocates of renewable energy argue that consumers of fossil fuels have not had to indemnify anyone for the environmental consequences of their consumption and thus prices for fossil fuels are too low. Consequently, society consumes "too much" fossil fuel.

Although a world of relatively "unpriced" pollution existed prior to 1970 and the enactment of the Clean Air Act amendments, environmental regulation since the 1970s has imposed large costs on firms, particularly new coal-burning utilities, and those costs have been passed on to consumers. So, in a sense, consumers of electricity have had to pay a premium for the environmental consequences of the fossil fuels they consume. For example, the costs of compliance with the Clean Air Act through the 1970s and 1980s (the "environmental tax" on fossil fuels) were about $25 billion to $35 billion annually. The relevant question, then, is whether the regulatory cost paid by consumers already covers the environmental "cost" of fossil fuel consumption.

The answer, unfortunately, is not at all clear. The estimates of the economic damage caused by fossil fuel consumption are all over the map. If we accept EPA's estimates as a reasonable point of analytic departure, however, we find that biomass and coal are somewhat undertaxed relative to their external costs, natural gas is substantially overtaxed, and gasoline is taxed correctly.

But analysis cannot stop there. Economic efficiency—the explicit goal of advocates of renewable energy who cite market failure as a rationale for government intervention—requires that the additional benefits obtained from expenditures for pollution abatement exceed the additional costs. Subsidies to renewable energy sources are necessary to correct for the costs of air pollution if and only if incremental net benefits would arise from reduced pollution relative to the status quo. And even then an economically justified subsidy would equal only the difference between the existing prices of fossil fuels (which include the cost of existing pollution controls as well as some taxes) and a price that included all pollution damages. Most analysts, however, conclude that the incremental costs of air pollution controls established over the past decade have far exceeded the incremental benefits.

Because pollution policies already control emissions and a reasonable interpretation of the evidence suggests that the additional cost of further exposure reduction exceeds the additional health benefits, the economically efficient subsidy for alternative electricity sources is probably zero.

Even if current regulatory costs are insufficiently reflective of true environmental costs, they are not so far off the mark that "getting prices right" would significantly affect consumer decisions about fuels. The U.S. General Accounting Office reported,

    The consideration of externalities in the planning process for electricity has generally had no effect on the selection or acquisition of renewable energy sources [because] electricity from renewable energy usually costs so much more than electricity from fossil fuels that externality considerations do not overcome the difference.

Moreover, as we'll see below, tightening environmental regulations on coal- and gas-fired power plants would have little effect on renewable energy's ability to compete in the electricity marketplace.

Does Global Warming Alter the Conclusion?

Does the threat of global warming alter the conclusion of the last section? This study will not provide a thorough review of the scientific disputes surrounding global climate change, but scientists do not agree on whether anthropogenic greenhouse gases will have a significant deleterious effect on either the economy or the environment.

Even if the scientific alarmists are correct about the effects of anthropogenic greenhouse gas emissions, it is not clear that the benefits of restricting fossil fuel consumption outweigh the costs. And unless the benefits of "doing something" about global warming outweigh the costs, the efficient greenhouse gas "tax" on coal- or gas-fired electricity is zero.

Accordingly, the case for promoting renewable energy to "do something" about global warming is empirically weak. Moreover, as we discussed earlier, embracing a policy of "doing something" about global warming does not necessarily translate into a policy of subsidizing renewable energy; there are far less costly means of reaching that end.
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