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  1. How We Live: Reality and Utopia


  The promise of building a new economy based on green energy is enticing—enough well-paid, mentally satisfying jobs that help, not hurt, the environment. A switch to green energy will produce many “green jobs,” an alluring prospect in a lack-lustre economy. Double-digit unemployment rates of recent years will be vanquished; clean electricity will come from wind turbines and solar panels; homes, offices, and public buildings will be cool in the summer and warm in the winter without the annoyance of high utility bills; and neighbors will grow our healthy, delicious food, free from potential toxins. And these benefits are within easy reach—we can have them if we just borrow a few hundred billion dollars from the great-grandchildren, invest them wisely in the right technologies, and then enjoy the rewards of our efforts for generations to come.


  There’s an old joke about two economists walking along a city street. One spots a $20 bill on the pavement and points it out to his friend. The other walks right by the money without picking it up, saying to his friend, “If it were there, someone would have already picked it up.” The joke pokes fun at economists’ belief in “efficient markets,” the idea that if there is an opportunity to make money, market pressures will push someone to do it. As a result—and contrary to the signs stuck to utility poles around the country—there are few opportunities for easy money with little effort. The idea of efficient markets captures an important insight from economics. In sum, there aren’t many $20 bills on the sidewalk, and someone would certainly pick one up quickly if there were. Proponents of green energy programs would have us believe that there are many $20, $50, and even $100 bills lying about in America. If only we would build windmills, add solar panels to deserts, stuff insulation into buildings, switch our cars to run on biofuels, build more light rail, ride the train more, eat more locally grown produce, and buy more goods produced in America instead of overseas, we’d discover that the money we spent on those things would be quickly recouped by energy savings, greater wealth, reduced environmental damage, and better health. Green energy proponents don’t quite promise an “ecotopia,” but, as we describe in Chapter 2, they promise something almost as good.


  In effect, what green jobs proponents argue is that there are many benefits to be had at little risk if only we will invest a few hundred billion dollars in capturing it. Because they are positive the investments are a sure thing, proponents urge us to borrow money from future generations, confident that not only can we pay them back with the savings in energy, environmental, and health costs but that we will also leave future generations better off if we invest their money in green programs today.


  Such bets on the future payoff from investments today might be a good idea, or they might be the equivalent of investing in a fancy subprime mortgage derivative sold by one of the banks that required federal life support. If people or corporations want to invest their own money in producing alternative fuels or insulating their homes, we should wish them well and be eager to learn if their investments pay off. But green jobs proponents want to force people and businesses to take certain actions by regulatory edict and to invest other people’s money, either raised through taxes today or, more commonly, from government bonds that have to be paid for in the future. Since we can’t easily ask the people who will be paying for these investments, we have to decide today whether spending public dollars on programs is worthwhile. The three of us with children took a poll of our offspring. Unsurprisingly—these are our kids—they voted against borrowing against their earnings.


  This book is an effort to help you decide whether green energy proposals are worthwhile. Three of us are either lawyers or economists or both, and all of us work at universities, making us professional skeptics. Our skepticism has led us to ask some questions about green energy proposals that we think their supporters haven’t answered. These are questions you need to ask candidates for federal and state offices. Ask them to explain how rhetoric about a “green economy” will be translated into concrete actions. Ask what those actions will cost and how they will be paid for; what the benefits of those actions are supposed to be and how those benefits were calculated; and why the officials believe they have gotten their choices right.


  This book draws upon, updates, and expands upon our previous research.1 In Chapter 2, we discuss where green energy proponents want us to go and suggest an alternative based on markets. In the remainder of the chapter, we look at where we are, asking how green our economy is, and taking a look at why some of those $20 bills aren’t actually lying on the sidewalk. Chapter 3 examines the claims for green energy, as a critical part of the green program focuses on transforming energy use and sources. Chapter 4 attempts to unpack what proponents mean when they call something “green,” finding many contradictions and inconsistencies in the proponents’ definitions. Chapter 5 discusses the use of economic models and the mistakes in green jobs proposals that result from improper use of models, making such predictions an unreliable basis for public policy. Chapter 6 focuses on green economy advocates’ anti-trade agenda, a potentially costly problem if the proposals are implemented.2 Chapter 7 continues the discussion of the peculiar assumptions about economics that are imbedded in much of the discussion, assumptions that display a profound rejection of elementary economic logic in favor of assertions about economic and environmental gains that are supposed to happen because the supporters want them to happen. Chapter 8 debunks some of the claims about the economic stimulus effect of green spending. Chapters 9 and 10 look at transportation issues, including the role cars and trucks play in our economy and the dismal economic record of mass transit systems. Chapter 11 takes a look at the politics of green energy proposals, explaining some of their problems as the result of efforts to build a political coalition that can muster the votes in Congress and state legislatures to unlock the public treasury. Chapter 12 concludes with thoughts about the economy and the environment and a checklist of questions readers can use to do due diligence on future green jobs proposals.


  There are real environmental problems that deserve study and solution. That will happen by economic and technical progress, not mandates from politicians driven by special interests. We begin with a look at where we are today. If we are going to assess green energy proposals, we need to know how green our economy is already.


  EnergyUse


  Energy affects everything we do. Economist Robert L. Bradley Jr. coined the term “the master resource” to describe energy’s role in our economy, and the phrase captures the critical function of energy.3 When we go to the store to buy something (or click on “buy it now” online), we use energy to make the purchase and bring it to our homes. Energy also goes into all the goods we consume. Using Department of Commerce data, American Enterprise Institute researchers Kenneth Green and Aparna Mathur calculated the indirect energy content of a variety of consumer goods in 2006.4 As an example, they describe the energy embodied in a cotton T-shirt:


  
    Energy is required to grow and harvest the cotton; transport it to a factory; make, package, and transport the chemicals used to bleach, dye, or condition the cotton; run the machines on which the t-shirt is processed; create packaging materials; ship the t-shirt to the store; and keep the heat and lights on in the store.5

  


  Green and Mathur calculated that nearly half (46 percent) of the energy we use is used indirectly in the production of food, medicines, and consumer goods. This is important because anything that increases the price of energy will also increase the price of goods that use energy indirectly. Thus, if energy costs were to increase because of forced use of more expensive renewable energy, not only would the price of electricity rise, but so would the price of food, medicines, and consumer goods, such as cotton T-shirts. Those price increases would disproportionately affect the poor. Green and Mathur found the ratio of indirect energy expenditures to income to be four to five times as great for the poorest 10 percent compared to the richest 10 percent of our population. Other analyses reach similar conclusions about the widespread nature of indirect energy use.6


  Beginning with energy is appropriate because energy is at the heart of efforts to “green” the economy. Advocates tout sources of green employment in building, operating, and maintaining approved energy facilities, such as wind turbines and solar photovoltaic (PV) panels, as both sources of employment themselves and as a means of greening energy-using industries.


  Four important things are missing from any discussion of green energy, however. First, Americans currently get just 0.6 percent of total energy from wind and solar power.7 Add in hydroelectric power, even though many environmentalists oppose many conventional hydroelectric projects, and the percentage rises to 3 percent, still a tiny fraction of U.S. energy demand.8 Moreover, energy produced by wind and solar is still considerably more expensive than coal, natural gas, or nuclear-generated power. Conventional coal-generated electricity typically costs 25 percent of solar PV and 66 percent of on-shore wind. (See Table 1.3.) An energy strategy that relies on rapidly scaling up such small sources is unrealistic in the short to medium term, a problem that green energy proponents gloss over with assumptions about rapid deployment of new technologies.


  Second, wind and solar electricity production differs significantly from energy production using coal, natural gas, hydro, or nuclear power. Coal, natural gas, large hydro, and nuclear power plants can work almost continuously, providing power day or night, on windy days and still days, whether it is sunny or raining. Neither wind nor solar is produced continuously or at the flick of a switch—the wind must blow or the sun must shine. As a result, they add new complexity to managing the power supply. Wind- and solar-produced electricity is likely to be generated far away from the existing grid of wires that distributes electric power throughout the United States, requiring expensive investments in new lines. Any strategy that relies on dramatic increases in wind or solar production of electricity must take these problems into account—and green jobs advocates largely do not take this complex (i.e., costly) issue seriously.


  Third, even those energy facilities that green proponents are most fond of—wind farms and solar PV fields—are not uncontroversial once someone plans to build one in someone else’s backyard. Windmills can cause “shadow flicker,” kill birds, and create visual and noise pollution that annoys neighbors.9 Solar PV fields can interfere with endangered species’ habitats. Both require lots of new transmission lines that will have to cross people’s properties. As a result, expanding such facilities is much harder than green energy advocatessuggest.


  Fourth, defining what energy counts as “green” is difficult and symbolizes the problems in reconciling the interest groups within the green jobs coalition. Is nuclear power “green?” Green Jobs in U.S. Metro Areas, a report prepared for the U.S. Council of Mayors that studies the impact of green jobs on U.S. cities, suggests that existing nuclear plants are, but new ones would not be, so no more should be built. Many green groups oppose all nuclear energy. In general, nuclear power confronts green energy advocates with a difficult question about trade-offs—more nuclear power plants would undoubtedly reduce carbon dioxide emissions, a key goal for most green interests. But nuclear power has environmental downsides, such as the disposal of long-lived radioactive waste products. Nuclear power is not the only form of energy that poses trade-offs, however. Producing solar PV panels can involve considerable hazardous waste that requires disposal; the larger land footprint of solar panel farms increases their environmental impact; and the sunny regions best suited for solar power are often environmentally sensitive deserts. There are similarly complex trade-offs about the use of biofuels and hydro power.


  Here we look at the realities of energy production and use in the United States and the rest of the world and compare that to green energy advocates’ proposals. We think that the data suggest that green energy proponents have been peddling an unrealistic vision of energy production and use and are suggesting measures that will require either dramatically increasing the cost of energy or significantly cutting its use. Both would mean a reduction in the standard of living. The impacts globally would be even worse, as increasing energy use generally—and increasing use of electricity in particular—is an important way to improve the quality of life for people in developing economies.


  The Big Picture on Energy


  Before we can evaluate the claims about energy made in support of green programs, we need a clear picture of where we are today. We begin with where the federal Department of Energy experts say we are and where we are going in terms of energy production. From Figure 1.1, we can see how important conventional energy sources are, with coal, natural gas, liquids (petroleum based), and nuclear providing over 94 quadrillion BTU while biofuels (such as ethanol) and renewable energy sources provide just under 7 quadrillion BTU.
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  Figure 1.2 shows that this proportion of traditional sources to “green” sources is not likely to change dramatically between now and 2030. Indeed, the increase in energy from renewables and bio-fuels over that time is about the same size as the increase the U.S. Energy Information Administration predicts for nuclear and coal. The EIA does not have a crystal ball for making such forecasts, but its predictions are based on energy expertise, data, and careful statistical analysis, rather than on hope and an optimistic attitude, as are many of the predictions in the green energy literature. Importantly, unlike the interest groups touting green energy spending plans that will funnel public money to their own pockets, such as the American Solar Energy Society, the EIA has no horse in this race. Regardless of what our energy future looks like, there will likely be an EIA gathering data. Its predictions are thus a valuable benchmark against which to compare predictions of special interest groups.


  If we look at electricity, the picture is even clearer. As Figure 1.3 shows, for electricity generation, the overwhelming majority comes from coal, nuclear power, and oil and natural gas.10 Just over 10 percent comes from any form of renewable energy. When we look at the types of renewable energy used to generate electricity (see Figure 1.4), we can see that over 70 percent comes from “conventional hydro”— precisely the type of renewable energy that environmental groups are opposed to expanding and some are working to eliminate. Solar’s contribution is tiny. And even by 2030, a very long time in the forecasting business, only wind shows a sharp increase in power generated, nearly all of which comes about within the next decade in EIA’s predictions. The EIA forecasts that the share of energy generated by wind rises only from 0.8 percent of total generation in 2007 to 2.5 percent in 2030.11
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  Why is wind forecast to increase its capacity so sharply in the next few years? The major reason is government mandates and subsidies. Table 5.1 at page 101 lists the subsidies for various fuels in dollars per kilowatt-hour (kWh) of energy produced and shows that wind receives subsidies courtesy of taxpayers more than 10 times greater than nonrenewable fuels when adjusted for the total amount of energy production. This adjustment is crucial to comparing subsidies, since the amount of energy produced by different sources is so dramatically different. Refined coal and wind receive similarly high levels of subsidies per kilowatt-hour.


  We will review issues related to subsidies in more detail later, but for now note that it pays to be suspicious of programs that are driven by subsidies rather than by market demand for three reasons. First, if an energy source is being subsidized, the price does not reflect the cost, so people use more of it than they would if they paid the real price. Since green energy advocates are generally fans of increasing conservation, subsidizing any form of energy is inconsistent with the market signals necessary for reducing consumption (e.g., direct higher prices for users, not subsidies from taxpayers). Second, once a subsidy is available, an interest group quickly organizes to protect its members’ continued receipt of the subsidy, and it becomes diffi-cult to wean the subsidized from the flow of public dollars. Finally, if the subsidies do disappear, or a better subsidy is offered elsewhere, firms chasing subsidies are quick to decamp. For example, BP shifted its wind power spending from Britain to the United States because American subsidies were more generous than British ones.12


  Finally, Figure 1.5 shows the dependence of the U.S. transportation sector on gasoline and diesel. Ethanol and biodiesel, both inferior fuels in many respects (as we will describe later), have only a tiny fraction of the transportation fuel market, despite being heavily subsidized. In part, this reflects two important facts about the transportation sector. First, the United States has a massive investment in the use of gasoline and diesel fuel that cannot be readily transformed to shift consumption to ethanol, biodiesel, or other fuels. There are 160,000 miles of gasoline pipelines, 380,000 gasoline storage tanks, and 120,000 service stations in the United States. This infrastructure ensures there is fuel ready when motorists and truckers pull their vehicles into a service station. Almost none of it can be readily used for ethanol or biodiesel; costly conversion is required.


  Everything from pipelines to engines must be redesigned if more than 10–15 percent ethanol is used in the fuel mix, because existing valves and other parts risk corrosion. Nevertheless, EPA has again announced plans to increase the ethanol content of gasoline. In The Great Ethanol Scam, columnist Ed Wallace of Business Week catalogued accounts of ruined fuel pumps and expensive repairs caused by inadvertent use of higher proportions of ethanol in cars, boats, and small engines.13 Wallace concluded, “Not one mechanic I’ve spoken with said they would be comfortable with a 15% blend of ethanol in their personal car. However, most suggest that if the government moves the ethanol mandate to 15%, it will be the dawn of a new golden age for auto mechanics’ income.”14 In addition, ethanol’s affinity for water makes it impossible to ship in existing pipelines or store with gasoline. Separate tanks and pipes must be built, raising costly, complex problems.
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  Biodiesel has fewer problems than ethanol, but it still has some serious drawbacks.15 Like ethanol, biodiesel generally has a lower energy content per gallon (about 8–9 percent less), reducing the mileage for vehicles used it and can absorb water from the atmosphere, reducing the efficiency of the fuel, producing more smoke in exhaust, freezing fuel lines in the winter, and damaging engines. Most notably, biodiesel “gels” at higher temperatures than conventional diesel. Vegetable oil-based biodiesels, for example, generally start to gel at 32–40 degrees Fahrenheit; animal fat biodiesels gel at even higher temperatures. Some biodiesel advocates even suggest that users should install separate fuel tanks or fuel tank heaters to deal with this problem when using pure biodiesel.16


  Shifting to mass use in vehicles that have the corrosion-resistant parts necessary for high percentages of ethanol, or the heated fuel tanks necessary for high percentages of biodiesel, seems unlikely because of the expense of duplicating the infrastructure necessary to fuel such vehicles across the country. More likely, alternative fuels will attract fleet operators (bus systems, trucking firms, delivery companies) that can spread the cost of building and maintaining a central fueling station over a large fleet. Biofuels are thus likely to remain only a small part of the transportation fuel market. We will discuss the prospects for changes in car and truck use in more detail in Chapter 9.


  Energy in Our Lives


  The typical American household consumes between 72 and 122 billion BTU of energy per year to heat and cool a home, power appliances, travel, cook, surf the web, and all the other activities of our daily lives.17 On an individual basis, that works out to between approximately 26 and 53 billion BTU. Americans in the West and South use less; those in the Midwest and Northeast use more, largely reflecting the difference in heating needs. Table 1.1 compares energy use in 1980 and 2005 across the country and shows that energy use, both as measured per person and per household, declined.


  Those averages mask considerable differences. As the Tennessee Center for Policy Research discovered in a review of Al Gore’s home utility bills for 2006, Gore’s home used 221,000 kWh of electricity compared to the Department of Energy’s calculation of 10,656 kWh for the average home.18 (Surprisingly, after the report sparked charges of hypocrisy, Gore’s energy use increased the following year by 10 percent19.) To be fair, one key reason for Gore’s outsized energy use was that the home is about four times larger than the average American’s home and also served as an office for both Al and Tipper. Gore obtains carbon offsets and pays premium prices for energy generated from renewable sources, practices some have likened to the medieval church’s sale of indulgences to wealthy sinners and which raise important equity issues.
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  We use energy for many different purposes in our lives. People react to changes in energy prices in several ways. Some energy uses can be changed quickly—turning a thermostat down in the winter or up in the summer. Many uses of power are conveniences that can be readily dispensed with, such as leaving televisions or stereos in “standby” mode when not in use (when they typically consume about the same energy level as a 75- to 100-watt light bulb). The Natural Resources Defense Council, for example, recommends using power strips to completely shut off such equipment when not in use, and other such measures to reduce energy consumption.20 Other uses are harder to change in the short term but can be changed over time—replacing a furnace or air conditioner with a more energy-efficient model or a car with a higher mileage one. For example, a new central air conditioner is 30 to 50 percent more efficient than a 15-year-old one. As a result, higher energy prices can bring conservation by sending individuals a price signal that conservation is more cost-effective.


  Many environmental pressure groups don’t want to leave conservation to individuals, preferring government mandates to change energy use. At the individual level, these include the federal government’s energy-efficiency rules for washing machines, which have led to a shift toward requiring more energy-efficient (but more expensive) front-loading washers, and the phaseout of the sale of incandescent light bulbs after 2012, requiring more costly compact fluorescent bulbs (which present a hazard if a bulb breaks and releases the mercury each bulb contains). To a large extent, the choice we face on greening the economy is whether we will continue to rely on people and firms responding to price signals received in the market, or whether we will supplant those signals with decisions made by politicians and bureaucrats in Washington, D.C. In short, do we want government picking our light bulbs and washing machines or do we want to leave that to personal choice among alternatives provided by competitive sellers? Of course, individuals and groups of citizens may react to certain programs or government incentives. FirstEnergy had to cancel a planned distribution of 3.75 million compact fluorescent light bulbs (at a proposed cost of $21.60 per customer) after public outcry against the program.21 Ohio residents, however, eagerly participated in the Ohio Energy Efficient Appliance Rebate Program, especially for the purchase of qualifying refrigerators, clothes washers, and dishwashers (and, to a lesser extent, water heaters).22


  The Cost of Energy


  Calculating the cost of energy requires considering construction, operating and maintenance (O&M), transmission investment, fuel costs, the cost of building transmission capacity to link plants into the national electric grid, and the amount of time the plant will be operating. Using EIA data, the Institute for Energy Research compiled the information in Table 1.2, which allows an apples-to-apples comparison of different means of electricity generation. The table shows the “levelized” cost per kilowatt-hour; “levelized” is economists’ jargon for “comparable.” Those costs represent the present value of the total cost of building and operating a generating plant over its financial life, converted to equal annual payments and spread over expected annual generation. Coal and natural gas plants, even when incorporating advanced technology to reduce greenhouse gas emissions, are cheaper than wind and solar. In short, coal, natural gas, and nuclear are all much cheaper, generating power at a quarter to a third of the cost of solar PV, less than half to half the cost of offshore wind farms, and 30–40 percent less than onshore wind farms. Some alternative energy sources (hydro, geothermal, and biomass) are cheap enough to compete with conventional energy sources, although the volume of energy produced by such plants remains tiny.


  The higher cost of wind and solar is due to three things. First, their capacity utilizations are dramatically lower than for conventional energy sources (20–35 percent compared to 85–90 percent). Every dollar invested in a wind farm or solar PV facility thus produces less energy than one invested in a nuclear or coal plant simply because the renewable plants operate much less of the time. Solar plants don’t work at night and wind farms don’t produce energy when the wind isn’t blowing. Moreover, because they operate less predictably (as they are dependent on weather conditions), wind and solar plants must be backed up by conventional plants if electricity is to be available when people want it. Second, both wind and solar require higher levels of maintenance spending than many other sources of energy, although solar has an advantage over wind here since it involves fewer moving parts. Third, some of the best locations for wind and solar energy facilities are located far from the existing transmission grid and so require considerable investment in additional transmission facilities, which often irks those whose land the power lines will run across.


  If it is desirable for people to use wind and solar energy for electricity generation and they cost more to operate, taxpayers will have to subsidize them or few people will choose to buy them. Governments in many countries heavily subsidize wind and solar energy.23 Table 1.3 lists the U.S. subsidies for all forms of energy for 2007, as calculated by the EIA. Wind, solar, and refined coal receive 20 to over 100 times the subsidies when compared to nuclear, conventional coal, hydro, or natural gas plants. Obviously, the value of those subsidies to wind and solar producers is considerable. Some wind producers, for example, are willing to sell their power at a negative price— topay people to use it. Why? Because putting power into the grid is the only way they can receive the subsidy; it is profitable for some alternative energy producers to pay customers to use their energy at times so that they qualify for the subsidy. Moreover, subsidy-dependent producers are not viable once the subsidies disappear. We discuss wind and solar energy in detail in Chapter 3. The important point is that they are not cost-competitive with other forms of energy production using current technologies and at current resource prices.
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  How Green Can We Be?


  The picture of energy use this data provides has three key features that are obstacles to the massive transformations in production and consumption that green energy advocates propose.


  
    	
      Changes in the mix of energy sources will come gradually. Green energy proposals are full of exciting plans for massive shifts in the way we produce energy. Even if we throw the enormous sums of money green energy proponents suggest at changing how we produce energy, such shifts won’t happen for decades. Our current mix of energy technologies is deeply embedded within our society and our economy. We need to focus on how to improve the reliability and environmental impact of our energy system, not propose massive change.

    


    	
      Electricity will largely be generated by a mix of coal, natural gas, and nuclear power plants for decades. These technologies are well-tested, cheap to operate compared to the alternatives, and, for some, easy to expand. The alternatives are more expensive, harder to match to demand for power, and located far from the existing transmission infrastructure. Adding new sources to the generation mix is a good idea, as technology improves to make these technologies cost-competitive. Until they are, however, they cannot compete.

    


    	
      Most of the energy for transportation will continue to come from petroleum for decades. Gasoline and diesel are excellent fuels—they contain considerable energy per unit volume, are easy to transport and store, and work in a wide range of vehicles. In addition, we have billions of dollars of infrastructure created to service, fuel, and use vehicles powered by these fuels. Thus far, the renewable alternatives are less convenient, more expensive, and inferior in a number of important quality dimensions.

    

  


  What Then Should We Do?


  Diversifying our sources of energy to include wind, solar, geothermal, biofuels, and whatever else scientists and engineers can invent is a good idea. Using energy from multiple sources would make us less vulnerable to price shocks like those we experienced in 2008 as the price of oil soared. But diversification makes sense only if the new sources of energy are cost-effective and reliable. Adding more expensive forms of energy into the mix is not a good idea.


  The best way to encourage development of new technologies is not for the government to select some favored ones and subsidize them. Governments love to do this, because it allows politicians to hand out money to special interests. Remember the Synfuels Corporation? Congress and President Jimmy Carter wanted to spend $100 billion, back when that was a lot of money, on the creation of synthetic fuels from coal to replace oil. The project was unsuccessful, and President Ronald Reagan pulled the plug shortly after taking office.24 Instead of letting Congress choose the next technology, we should leave that to market competition. Instead of wind energy producers such as GE spending money lobbying for tax credits, those companies should invest those resources in improving wind technology to make it more reliable and cheaper.25 If we need to spur improvements faster, offering prizes for new technologies that meet specified criteria, such as the new X Prize for “clean, production- capable vehicles that exceed 100 MPG energy equivalent,” can encourage technological development without committing the government to a particular technology.26


  When governments choose technologies, they often fail for three reasons. First, government decisionmakers are insulated from market signals. Without having to respond to price changes, decision-makers can’t learn the important lessons about how they work. Second, the public resources governments make available are so addictive that firms reorient themselves away from producing to meet market demand toward pleasing the government decisionmakers who allocate funds. Every dollar spent on campaign contributions is unproductive of energy. But because those dollars yield reliable results of more subsidies and special treatment, while money invested in technology is risky, firms rationally invest in lobbying instead of R&D. Third, government decisionmakers own only those successes (and failures) that happen between now and the next election. Worrying about the economics of solar power in 2030 is well past the time horizon of anyone in government today. No one currently in office is likely to be held responsible for their decisions today when the results are in and the bill comes due 15 years from now. Markets, on the other hand, price in the future. If a company is making a big bet on solar technology, its stock price will reflect that. If solar seems like a good bet, the stock price will rise. If not, it will fall. Today’s executives can be held accountable for that decision.


  Here are three important steps governments can take to promote a more secure energy future:


  EndSubsidies. We need economically sustainable energy sources, not producers hooked on infusions of public money. Environmental-ists are right to criticize existing subsidies for forms of energy they do not like (such as government caps on liability for nuclear plant operators). They’re wrong to think that the answer to subsidies they dislike is getting their own. Instead, we need to get the government out of the energy subsidy business and allow all forms of energy to develop and compete. The heads of the Sierra Club and the Cato Institute jointly endorsed just such a strategy in a 2002 Washington Post op-ed.27


  DistributeInformation. Help consumers make intelligent choices by providing transparent information about the energy demand of appliances and other goods. The labels on appliances showing the annual cost of operation are a simple way to help consumers make informed choices when buying. Governments can take many steps to help make prices more transparent without mandating the technologies in use.28 In particular, governments can encourage competition in energy markets, giving competitors the opportunity to explain to consumers the virtues of their energy-efficient products.


  Set Standards. Governments are big consumers, buying goods and energy. In their roles as consumers, state and federal governments can spur private actors to innovate by buying better buildings, new energy systems for their facilities, and so on.29 Of course, we need to be certain that governments aren’t hoodwinked into buying poor quality merchandise masquerading as green goods. By offering to purchase goods that meet rigorous performance standards for energy efficiency and the like, governments can play a constructive role in the marketplace.


  GreenLiving


  Our straightforward overview of energy usage today, and of some of the major policy issues that have an impact on that sector of the economy, contrasts starkly with the green utopia envisioned by those advocating a radical transformation in how we work, live, and generate energy.30 This book will delve into the world of “green energy” and the many policies—and the implications of those policies—that are commonly advocated. Before getting into those details, it is worth considering a bit of recent history about the green energy movement and its claims about employment.


  In 2009, the Merriam-Webster Dictionary officially added “green-collar” to the common parlance, as an adjective meaning “of, relating to, or involving actions for protecting the natural environment .”31 The date of origin is 1990, perhaps part of the voluminous literature associated with that year’s 20th anniversary celebration of Earth Day.32 Nicholas Basta claims he coined the term “green-collar work force” to describe the field of employment associated with “environmental preservation and protection.”33 Basta noted a key distinction that resonates today: millions of “businesspeople, lawyers, government officials, researchers, and teachers” were green-collar workers, regardless of how they felt about the environment.34 Basta found it difficult to assess the job market for green-collar scientists because “there is no definite count,” forcing him to use the count of “pollution abatement and control” jobs as a proxy.35 He noted that federal employment of green-collar workers was unpredictable and paid less than the private sector.36


  As an environmentalist and sustainability expert, Alan Thein Durning probably was aware of green-collar jobs sooner than most people. In 1995, Durning heralded his seven sustainable wonders of the world in the USA Today Magazine: bicycles, ceiling fans, clotheslines, telephones, public libraries, campus interdepartmental envelopes, and condoms.37 In 1999, he wrote a book touting “green-collar” jobs after examining five “down-on-their-luck” Northwestern locales (Ketchikan, Haida Gwaii, Hayfork, Boonville, and Bend) in an attempt to determine the interplay of employment prospects, environmental policy, and social justice. He described a shift from “old” extractive industries (such as timber) to a new economy (information technology, environmental conservation, tourism, and retirement communities). While viewing the traditional timber industry as nonsustainable, Durning admitted that it had provided a pathway to good-paying jobs that did not require a college education. For Durning, even the “new-economy” jobs, though they have less of a direct impact on the environment than the extractive industries, still have negative consequences: workers with resource-intensive hobbies; increased mobile source (car, boat) pollution from tourism and retirees; and disparities in wealth and access to new-economy jobs.38 Durning thought that public will (political action) was necessary for the Northwest to successfully transition to an equitable, sustainable economy:


  
    In the end, fostering a green-collar economy boils down to a few personal questions. Will we choose to harmonize work and nature? Will we choose sufficiency or excess? Will we choose one Northwest or two?39

  


  Durning published a report in 2005 that emphasized clean energy as the best path to prosperity and security for the Northwest region (Cascadia).40 The report provided case studies that invoke empathy but did not provide a systematic approach to introducing green-collar jobs outside Cascadia. The extent to which Durning’s call for green-collar jobs was heard outside the Pacific Northwest forest and the environmental movement (with the notable exception of a 1999 Economist article) is unclear.41


  Perhaps the green-collar jobs migrated south to California. In 2004, Raquel Pinderhughes, professor of urban studies and planning at San Francisco State University, wrote a study on green-collar jobs in 22 economic sectors (from bicycle repair to whole home performance).42 In 2009, Governor Arnold Schwarzenegger and the State of California created the California Green Corps, leveraging $10 million of federal stimulus money with an additional $10 million of private and public money to create at least 1,000 green jobs.43 California’s commitment to “wise” energy policy is not new. The state started regulating the energy efficiency of appliances, such as refrigerators, in the 1970s.44


  In addition to state efforts, municipalities and city cooperatives have been pursuing a green economy for several years.45 Chicago Mayor Richard M. Daley has worked on several green projects in his city.46 Individual citizens have undertaken green projects as well. Omar Freilla applied the green jobs concept in the Bronx by creating a cooperative that recycled used building materials.47 Taja Sevelle founded an international nonprofit organization called Urban Farming, which oversees community gardens in 14 cities in five countries.48


  We have to go back to Oakland, California, to find one of the most formidable proponents of green-collar jobs. Van Jones, the man who literally wrote the book on green jobs,49 got his start at Oakland’s Ella Baker Center for Human Rights, teaching green jobs skills as a way to mitigate economic inequality.50 He defined a green-collar job as “blue-collar employment that has been upgraded to better respect the environment, family-supporting, career track, vocational, or trade-level employment in environmentally-friendly fields.”51 (Jones served briefly in the Obama administration before a controversy over remarks about 9/11 that he made prior to joining the administration led to his resignation.)52


  While the sentiment is in line with that of Alan Durning, the methodology of attaining a green economy is more detailed. Jones advocates building a coalition of labor, social justice advocates, environmentalists, and faith organizations working with the green business community to create a Green New Deal.53 Government policy must help create the green economy by “setting standards, spurring innovation, realigning existing investments, and making new investments.”54 Jones looks to the Civilian Conservation Corps during the Great Depression, America’s efforts in World War II, and the Apollo Project (the moon landing) as examples of how the government can influence positive change.55 He even offered an idea that was the precursor to the “Cash for Clunkers” program.56


  The Green Jobs Act of 2007 was passed as part of the Energy Independence and Security Act (Public Law 110-140). Then-Rep. Hilda Solis (now secretary of labor in the Obama administration) said that this federal legislation would advance national energy security and families’ economic security: “Through targeted job training efforts, we can support both our nation’s innovation and technological leadership and lift people out of poverty.”57 Then-Sen. Hillary Clinton of New York and Independent Sen. Bernie Sanders of Vermont included green jobs language in the Senate version of the energy bill.58 President George W. Bush was pleased to sign “the first major energy security legislation in a decade” into law.59 The law allocated up to $125 million per year for worker training and research in energy efficiency and renewable energy.60


  Green initiatives grew hotter during the 2008 presidential campaign. Both candidates embraced a future green economy, with Sen. John McCain favoring market-based approaches and candidate Obama emphasizing governmental initiatives.61 McCain’sstaccato listing of various types of alternative energy (wind, solar, tidal . . .) made each alternative energy source seem viable, scalable, and sure to be ready to go soon after Inauguration Day. Future president Obama promised a secure, clean energy economy and 5 million new green jobs.62 The positive aspects of green policies appeal to many Americans on a visceral level: energy independence; pro-environment; and good-paying jobs that cannot be outsourced and don’t require an Ivy League education.


  In 2010, as the unemployment rate hovers around 10 percent, green jobs have added appeal. But there are major issues to cause concern. Highly credible sources, such as the Bureau of Labor Statistics63 and the Specialist in Labor Economics at the Congressional Research Service, confirm that there has been no coherent definition of a green job.64 While we will examine at length the problems of using an input- output model for forecasting green jobs, the CRS report succinctly states that the North American Industry Classification System, which most agencies use for compiling statistics, “does not identify separately so-called green industries,” nor does it have a “retrofitting” category.65 While green jobs proponents like the “progressive” think tank Center for American Progress66 may explain their use of the input-output model as the best of not-so-great options, one still must measure the total net jobs created (green jobs added minus nongreen jobs lost) as a result of governmental policy. While we will discuss at length the difficulties of scaling solar and wind (much less cellulosic ethanol) to federal- or state-mandated levels, the CRS report also notes that the major green jobs reports predated the current recession as multiyear proposals, not quick fixes for high levels of unemployment during a recession.67


  The green energy mantra should be appealing. Many proponents offer something desirable at no cost: high paying, environmentally friendly jobs, power generated by the (free) wind and sun, and pollution-free biofuels powering modern, high-speed trains carrying commuters between well-insulated homes and energy-efficient workplaces. Unfortunately this promised future is built on sand. The analytical foundations upon which green economy advocates base their predictions are deeply flawed. The concrete results of following these policies will be a decline in living standards around the globe, including for the world’s poorest; changes in lifestyle that Americans do not want; and a weakening of the technological progress that market forces have delivered, preventing us from finding real solutions to the real problems we face. The next 10 chapters discuss why we think green programs have been oversold, showing the mistakes that make the analyses upon which they are based unreliable. The final chapter gives you a checklist of questions to ask about green energy proposals to help make informed judgments about whether these massive gambles with our future are appropriate.


  2. Fables: Alternative Futures for Society


  Before delving into details of the green energy and green jobs literature, it would be useful to summarize the most comprehensive piece in that area, the United Nations Environment Programme report.1 It provides a sense of the scope of the transformation that would be required of the United States and world economies, as well as to the structure of society, to implement green energy and jobs proposals. These suggestions by the UNEP report are not the simple sort we hear most about, such as hiring the unemployed to weatherize schools. To reduce greenhouse gas (GHG) emissions on a large scale, such as 50 percent by 20502 or, even better, by 80 percent by 2050 as Al Gore and other politicians advocate,3 the UNEP report explains that we must restructure almost everything about how we live.


  The UNEP report stresses that new, green jobs will be created to achieve program goals. Some workers will switch from traditional production to greener production. The report notes, unlike most green jobs reports, that existing jobs will be destroyed as disfavored methods of production are forced to cease, replaced by new, preferred methods of production. It also explains that while some existing jobs will, after retooling, continue to exist, these are usually lumped into the category of green jobs since the change is forced by environmental objectives. The UNEP states: “it would appear that many existing jobs (such as plumbers, electricians, metal workers, and construction workers) will simply be transformed and redefined as day-to-day skill sets, work methods, and profiles are greened.”4


  How will all this happen? “Forward-thinking government policies” are “indispensable.”5 That is, strong government action is required. The policy changes called for by the report fall into nine categories:


  
    	
      Subsidies. Subsidies for “environmentally harmful industries” will be terminated; the funds will be shifted to renewable energy, efficiency technologies, clean production methods, and public transit.

    


    	
      Carbon markets. Carbon markets, such as carbon trading under the Kyoto Protocol, are not doing as much as needed, so they must be strengthened. In addition to carbon credits being traded, carbon must be taxed so revenues can be used as “adequate funding sources for green projects and employment.”

    


    	
      Eco-taxes. Eco-taxes must be initiated and used to discourage polluting and carbon-producing activities.

    


    	
      Government regulations. “Regulatory tools” must be used “to the fullest extent” to force greener technologies. This includes expanded government land-use controls, revised building codes, more stringent energy-efficiency standards, and increased renewable energy production.

    


    	
      Electrical grid access. Alternative energy production will be encouraged by guaranteeing access to electric grids at favorable prices for such suppliers.

    


    	
      Expanding recycling requirements. Manufacturers will be required to take back their products after use, so producers will ensure that products will be recycled properly at the end of their useful life.

    


    	
      Mandatory eco-labeling. Eco-labeling of products will be required, so consumers can make informed choices among alternatives given the environmental costs.

    


    	
      Shifting energy research funding. Cut support for nuclear power and fossil fuel research in favor of greater funding for renewable energy and technical efficiency.

    


    	
      Changes in foreign aid. Reorient foreign aid away from fossil fuel and hydro-electric power projects in favor of renewable energy sources.6

    

  


  Note that the action items are all government mandates. This is because the report claims that environmental improvements that occur naturally “are insufficient and may simply be overwhelmed by continued economic growth.” Not only will new kinds of jobs be created in place of old jobs, but for environmental (and human) sustainability, lower standards of living are an unfortunate fact. As such, the UNEP report calls for “retool[ing] not only the economy, but also economic thought” so that people will use “a different way of measuring human activity” and a “different theory,” no longer focused on “quantitative growth” but instead on “a shift from the acquisition of goods” to “the continuous receipt of quality, utility, and performance.”7


  Mass production will generally end, as will the jobs that comprise the modern economy, according to UNEP. After all, we are no longer going to focus on “large scale purchases of ‘stuff,’” but instead on “quality retail, in which the salesperson knows how to sell intelligent use rather than simple ownership.”8 Accompanying this major move away from impersonal big-box retailing, consumers will “obtain desired services by leasing or renting goods rather than buying them outright.”9 Such changes will mean many displaced workers, so we need to think of how to “share available work better among all those who desire work.”10


  Another major green jobs area is building. New buildings should have high green standards, but existing buildings can be retrofitted to be more efficient.11 Emission savings can be significant, and the technology exists now to incur such savings, according to these reports. For example, retrofitting buildings to be energy saving will reduce GHG emissions by 29 percent.12 The UNEP report estimates that this could create 2 million jobs in the European Union and the United States and, obviously, millions more around the world.13


  Energy conservation is another major area of concern in the green jobs reports. Although private incentives to save resources are strong, the report asserts that they are insufficient to resolve the GHG problem. Transportation contributes about 23 percent of such emissions.14 While aircraft today are 70 percent more fuel-efficient than those built 40 years ago, and continued improvements are projected, those are insufficient and will not halt emissions, the reports claim.15 Car and truck traffic is also a major contributor. While engines are more efficient now than in the past and new engine technology is coming into play, given the rapid increase in demand for vehicles in China, India, and other parts of the world, the emission problem will not be “solved,” if you believe the green jobs reports.16


  Besides continued improvement in car and truck engines, there must be a push to public transit systems, UNEP reports.17 For this to succeed, cities throughout the nation must have greater density, implying massive population shifts from the suburbs to central cities. Subways are not realistic in sprawling cities, so we must rebuild cities. Think of Manhattan, not Denver. “Denser cities and shorter distances reduce the overall need for motorized transportation.”18 High-density living also means that walking and bicycling will become more realistic alternatives and will replace cars for many, according to the reports.19


  All such changes should be done in a labor-intensive way. For example, the report decries the falling employment in the production of locomotives and rolling stock in China. Despite the growth of the rail network by 24 percent from 1992 to 2002, employment fell from 3.4 million to 1.8 million. “A sustainable transport policy needs to reverse this trend.”20 A senior manager at a Chinese rolling stock company, a state-owned enterprise, told one of the authors that the single biggest challenge for his company is to keep employment up (which the government prefers) as it continues to modernize and expand production. Most such state-dominated organizations have surplus inefficient labor despite the cuts already made. With modern production methods, it is dubious that more workers will be needed as the UNEP report hopes.


  The UNEP also puts great stock on increased recycling of steel and aluminum to reduce energy usage as opposed to production of virgin metals.21 In addition, it assumes new technology will allow for less pollution than traditional production. The same is true in other areas where recycling is technologically feasible. As we show below in more detail, there is a trend toward more energy efficiency in steel and aluminum production, but it is the result of market forces, not mandates. Millions of people are already doing recycling for a living22 —but this includes people who scour garbage dumps around the world.23 The employment problem is that, the UNEP explains, much existing recycling is small scale and not environmentally friendly.24


  The UNEP report also takes aim at the world’s agricultural system. A little over a third of the world’s workforce is in agriculture.25 Much of the work is on small plots of land, not the large industrial-scale farming in the United States that requires few workers. The continuous decline of the share of the workforce in agriculture poses a conundrum for the authors as they recognize the trade-off between large-scale, efficient modern agriculture and traditional small plots that still dominate in poor countries.26


  Modern agriculture relies on inputs such as chemical fertilizers. Those are not green.27 Further, existing global integration of agriculture means large companies “dictate ‘take it or leave it’ terms on those who actually grow the food.”28 That is, farmers who have found it to their advantage to contract with large companies must cease such activities so food is not carried off to Carrefour and other big-box retailers.29 Farmers should focus on local production and consumption.30 Small-plot agriculture is to be encouraged.31 Large-scale meat production “is neither green nor decent”32 and must come to an end in favor of a few animals on small plots of land that keep hundreds of millions employed.33 Of course, with many people living in high-density cities, if agricultural production as we know it is undesirable because shipments across long distances is carbon-intensive, then we must have “sustainable urban agriculture” that will employ hundreds of millions, according to the report.34 Unfortunately, the net effect of this proposal is to increase food prices, thereby injuring the poor most of all, and to reduce choices as people will be required to eat domestic products and not enjoy diverse foods from around the country, let alone around the world.


  The last major sector considered in the UNEP report is forestry. Forests must be expanded and deforestation reversed in many countries.35 Since this occurs primarily in very-low-income areas, the cost of moving from deforestation to forestation is estimated to be relatively small at $5–10 billion per year.36 Keeping millions busy requires investment in agroforestry, such as expansion of fruit trees, but the report’s authors admit that the fragmented nature of the industry makes solid projections difficult.37


  The change to green jobs will not be easy, cheap, or voluntary. “Governments at the global, national, and local levels must establish an ambitious and clear policy framework to support and reward sustainable economic activity and be prepared to confront those whose business practices continue to pose a serious threat to a sustainable future.”38 What this means is that massive public spending is needed and many existing methods of production must be terminated by regulatory controls if we are to achieve the technological and economic transformations on the scale needed to achieve significant reductions in energy production and use, and to have the changes in methods of the energy that is produced.


  The UNEP report explains the scope of what is at stake in the green jobs policy discussion; it does not pretend that this is a simple matter. In contrast to domestic reports we review here, which assert that green jobs programs are all win-win and claim to know exactly how many green jobs will be created decades from now, the UNEP report, while comprehensive, does not pretend that the costs can be known exactly, nor does it sugarcoat some parts of the structural changes that would be needed to force massive change.


  What the UNEP report makes clear is the broad scope of the change it proposes. Virtually every aspect of daily life—from where we live, where our food comes from, how we commute to work, to what we do at work—will be dramatically altered. Such massive social change is costly in both monetary terms and in the disruption of lives. Before launching a program to transform the lives of billions of people at a cost of trillions of dollars, we should be sure that not only is this the future we want but that the theory on which the vision is built is correct. The history of the 20th century is, in part, the history of failed efforts to remake societies according to visions that proved unsustainable. Before launching yet another effort, on an even grander scale, we need to thoroughly critique the vision. We turn to doing so now.


  Ignoring Incentive Effects


  The green jobs literature focuses heavily on public policies intended to induce greater energy efficiency, both to reduce GHG emissions from power generation and because it generally seeks to shift expenditures away from fossil fuels. However, energy efficiency occurs naturally as a result of market processes even without expensive government programs. Because the literature ignores this trend, which has occurred in multiple industries over many decades, the green jobs literature overstates the benefits of its conservation measures by claiming credit for conservation that would occur even without proactive public policy prescriptions.39


  Because energy is costly, market forces provide incentives to produce and consume using less energy. These forces produce real change: from the late 1970s to 2000, energy utilization per dollar of real GDP produced in the United States fell by 36 percent.40 Total energy usage increased because of economic growth over that time, but efficiency increased more than growth in all major energy-using sectors.41 That is, as energy efficiency in production increases, the marginal cost of consuming energy per unit of output declines, thereby stimulating demand for energy as the cost of output falls (for many goods) and consumer incomes rise as the economy grows.42 This trend has meant that past efforts to forecast future energy use have consistently overestimated future energy demands. During the 1970s, the United States had grave concerns about the sufficiency of energy sources. Oil prices hit an all-time high. OPEC reduced production. The domestic problem was exacerbated by price controls imposed by the Nixon administration, causing concern that the energy crunch could inflict major economic harm as far into the future as could be seen. Would there be sufficient energy to drive the economic engine? Some were convinced that could not be possible, so doom was on the horizon.43


  Knowledgeable researchers in the late 1970s looked ahead to estimate energy use by 2000. Their conclusion was disturbing. It showed significant increases in energy would be needed. Looking back, we know that the estimates of that time proved to be 60 to 80 percent too high compared to actual use by 2000.44 In other words, the experts, who knew efficiency in energy production and use would increase, still greatly underestimated technical progress in efficiency. Further, the apparent incentive to conserve energy should have been lessened because oil prices turned out to be much lower by the mid-1980s than were anticipated by scholars in the late 1970s based on that decade’s oil shock. The situation is no different today. We find no good reasons to be concerned about energy security in the future, as supplies are abundant.45 However, the future will not look like today because of innovations that emerge and that cannot now be known.


  Given the bias against many technologies in the green jobs literature, as we noted earlier, we would expect the predictions made in it to be even more likely to discount incorrectly the chances of improvements in energy efficiency caused by market forces. Predictions of future energy efficiency depend on forecasts of technological change. But technical progress is a perpetual process, difficult to measure and difficult to force.


  The green jobs literature is not the first time that government mandates have been proposed to reduce energy consumption. Mandatory energy savings have been popular since the oil shocks of the 1970s. Utilities were required at that time to engage in assorted “negawatt” programs that would result in less electricity being required over time.46 Either due to political pressure to show good results, or simply poor ability to comprehend costs, the savings from the programs that emerged after the 1970s energy crisis shock were vastly overstated or, conversely, the costs were underestimated “by a factor of two or more on average.”47 The claims in the green jobs literature should be evaluated keeping in mind this record of failure by political planners of energy policy. Proponents of new policies bear the burden to explain how their proposals will succeed where past efforts did not.


  Market competition creates incentives for firms to find more efficient ways to achieve results. Waste reductions in the private sector (improvements in efficiency) are pervasive. As the CEO of Boeing notes, the fuel efficiency of commercial aircraft over several decades has increased 70 percent. That is, “carbon emissions per mile flown have dropped 70 percent—all without a regulatory requirement for greenhouse gas emissions.”48 A decade ago, the Federal Reserve Bank of Dallas estimated that a bank transaction in person cost a bank $1.14 (ignoring the bank customer’s time and cost of traveling to the bank in an emission-spewing vehicle) while an online transaction cost one cent.49 A result of the electronic transactions was that many bank teller jobs were eliminated. Thinking of those as “jobs lost” is incorrect. Productive resources—humans—were released to other activities. Wealth increased. The same report noted that Wal-Mart reduced truck operating costs by 20 percent by using computers, GPS devices, and cell phones in trucks. Amoco’s use of new seismic processes and computer analysis reduced the cost of finding oil from about $10 per barrel in 1991 to about $1 per barrel in 1999.50 Weyerhaeuser’s use of scanners and computers in log milling increased yields by 30 percent in less than a decade, and “precision farming” technology using computers, sensors on machinery, and GPS systems reduced agricultural costs and raised yields.51 The list of such improvements seems endless, but living amid the change, we often do not see the forest for the trees.


  There has always been potential profit in what is commonly viewed as waste. One of the first extensive works to document this was by business and technology journalist Peter Lund Simmonds, who, in a 400-page study published in 1862, noted that “[i]n every manufacturing process there is more or less waste of the raw material, which it is the province of others following after the original manufacturer to collect and utilize.”52 He reported on such work involving cotton, wool, silk, leather, and iron. Even Karl Marx grudgingly acknowledged this productive feature of competition:


  
    With the advance of capitalist production the utilization of the excrements of production and consumption is extended. . . . The general requirements for the re-employment of these excrements are: A great quantity of such excrements, such as is only the result of production on a large scale; improvements in machinery by which substances formerly useless in their prevailing form are given another useful in reproduction; progress of science, especially of chemistry, which discovers the useful qualities of such waste.53

  


  Other, less earthy, economists of that era discussed the wonders of the Chicago meat packing industry, where there were developments “of tallow, glue, soap, felt, bone meal, glycerin, knife handles, buttons and countless other articles whose main inputs were previously wasted blood, feet, heads and other non-edible animal parts.”54 Later, Henry Ford built his River Rouge complex in Dearborn, Michigan, with waste reduction in mind. Among many innovations, a cement plant was built next to the car factory to dispose of tons of blast furnace slag. Some of the cement was used in Ford construction activities; the rest was sold.55 The process of technological innovation is continuous and usually so gradual that we do not appreciate the extent of improvements.


  Over the long term, market forces in conjunction with technological change have increased the efficiency of energy processes remarkably.56 Table 2.1 shows the technological progress in delivering energy for heating, stationary power, electricity, transportation, and lighting since the start of the Industrial Revolution around 1750. Although most of the data are from the United Kingdom, they are qualitatively applicable to the United States. The table shows that, compared to 1900, each unit of energy input in 2000 could provide four times as much useful heat, move a person 550 times farther, provide 50 times more illumination, and produce 12 times as much electricity. Much of the improvements occurred prior to 1950 (i.e., before the advent of the regulatory era in either the United Kingdom or the United States).


  More importantly, after taking into consideration the changes in fuels, fuel mixes, and energy conversion technologies, these forces have decreased the cost of energy services—namely, the provision of heat, stationary power, transport, and lighting—to the consumer by an order of magnitude or more (see Table 2.2). As Fouquet and Pearson note:


  
    In [the] last two hundred and fifty years, the cost of generating useful heat has fallen more than 10-fold. To generate a unit of power costs 50 times less. To travel one kilometre is 150 times cheaper. To produce the same quantity of light, it costs us 8,000 times less.57
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  These improvements occurred when there was an upward trend in average energy prices during the latter half of the 19th century and much of the 20th century, a period that witnessed massive changes in energy systems and substitutions toward more expensive but higher quality fuels, such as petroleum for transport and natural gas and electricity for other uses.58


  In the following subsections, we examine U.S. energy consumption trends in some specific energy-intensive sectors and, with respect to some specific energy-consuming technologies, demonstrate both how this process operates and its importance in energy consumption.


  1. Iron and Steel


  The iron and steel industries are crucial industrial sectors, therefore “greening” jobs in these areas is a high priority for green jobs advocates.59 The green jobs literature gives a sense that these are remarkably energy inefficient, noncompetitive industries. The UNEP report states that “making steel mills greener and more competitive is a must for job retention.”60 The reality is that iron and steel production has become much more energy-efficient in the absence of programs advocated by green jobs proponents, who have no apparent expertise in steel manufacturing. For example, as Figure 2.1 shows, the amount of energy consumed per ton of U.S.-produced steel declined by more than 60 percent from 1980 to 2006, and by 29 percent from 1990 to 2006.61 These improvements were driven by the need to stay competitive in a tough business environment, which led to restructuring of the industry through the bankruptcies in the 1990s and early 2000s, closure of older and inefficient operations, and increases in the proportion of scrap iron and steel recycled via electric arc furnaces.62 Not reflected in Figure 2.1 is the fact that today’s steels are thinner and stronger, which means that for the average application, the decline in energy intensity is even greater than reflected on the figure.


  2. Aluminum


  Based on data for 2000, it takes 44,700 BTU to produce one pound of primary aluminum in the United States, which makes it the most energy intensive major material manufactured.63 On the other hand, secondary aluminum (i.e., recycled aluminum) requires only 6 percent of the energy necessary to manufacture primary aluminum.64 Between 1960 and 2000, secondary aluminum as a share of total aluminum production increased from 18 percent to 47 percent. As noted earlier, the UNEP report expresses concern that more metals should be recycled; the trend has been in that direction already.
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  In addition to reduced energy consumption from recycling, primary aluminum production also became more efficient. Between 1960 and 2000, the energy required for smelting a kilogram of the primary ore, a key energy-intensive operation necessary to produce the primary metal, declined by 35 percent. As a consequence, the total energy intensity of aluminum production in the United States declined by more than 58 percent over this period (see Fig ure 2.2).65


  3. Ammonia


  Ammonia production is the third most energy intensive pro duction process, after aluminum and pulp and paper production (12,200 BTU per pound).67 As was the case with iron, steel, and aluminum, ammonia production became steadily more efficient during the 20th century. Newer ammonia factories use 30 percent less energy than plants from the 1970s68 and are approaching the theoretical minimum based on the processes that are in use today (see Figure 2.3). Note that most of the efficiency gains preceeded the modern regulatory era and so were the result of competition, not government mandates.
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  4. Pulp and Paper


  The second most energy-intensive industry after aluminum is production of paper and paper board (15,100 BTU per pound).70 Typically, two-thirds of the energy used by this industry is in the form of heat, with the remainder being consumed as electricity.71 Unfortunately, the energy efficiency story in this industry is not as positive. The International Energy Agency notes that the United States is the largest chemical pulp producer in the world and has one of the world’s most energy-intensive pulp and paper industries, “at least partly due to the old age of [its] pulp and paper mills.”72


  Why has the pulp and paper industry not modernized its equipment and adopted more energy-efficient production methods? A major part of the problem is that U.S. environmental regulations applicable to new sources act as a deterrent to replacing old plants and equipment. That is, a regulatory bias against new sources (“new source bias”) leads to an “old plant effect,” whereby companies would rather retain old, inefficient plants by patching them up occasionally instead of replacing them with more efficient, but more capital-intensive, new plants that are made even more expensive because of the need to meet tighter regulatory standards.73


  5. Appliances


  The preceding sections describe both increasing energy efficiency in production of important goods and how regulatory barriers sometimes impede market forces pushing firms to adopt more efficient methods of production. We now turn to consumer goods, where increasing energy efficiency has been an important policy goal for decades.


  California began setting energy efficiency standards for appliances as early as 1978.74 Beginning in 1980, a federal labeling program for major household appliances (“EnergyGuide”), enacted into law in 1975, went into effect. In 1988, the Department of Energy started imposing federal standards under the National Appliance Energy Conservation Act of 1987,75 which was enacted in large part to preempt a multiplicity of state standards.76 NAECA established minimum efficiency standards for many household appliances, such as refrigerators, refrigerator-freezers, and freezers; room air conditioners; fluorescent lamp ballasts; clothes washers and dryers; dishwashers; kitchen ranges and ovens; pool heaters; television sets (withdrawn in 1995);77 and water heaters.78 Congress set initial federal energy efficiency standards and established schedules for DOE to review these standards.79 The Energy Policy Act of 1992 (EPAct) added standards for additional devices and systems, such as some fluorescent and incandescent reflector lamps; plumbing products; electric motors; commercial water heaters; and heating, ventilation, and air conditioning (HVAC) systems, and allowed the future development of standards for several other products.80 It also provided for voluntary testing and consumer information programs for office equipment, luminaries, and windows.81 The existence of a federal standard for energy or water conservation products generally preempts state standards, unless the state standard is identical to the federal standard. “Any State regulation providing for any energy conservation standard, or water conservation standard . . . or other requirement with respect to the energy efficiency, energy use, or water use. . . of a covered product that is not identical to a Federal standard in effect under this subpart is preempted by that standard. . . .”82 These standards provide an opportunity to test the efficacy of the sort of mandates for energy efficiency proposed by green jobs advocates.


  Among home appliances, refrigerators are among the largest energy consumers (see Figure 2.4). The U.S. experience with refrigerators is a way to test the home appliance standards’ effectiveness.


  The first thing we notice in examining refrigerator energy efficiency is that the efficiency of household refrigerators has been increasing steadily at least since the mid-1970s (see Figure 2.5). Several analysts claim that “the majority of efficiency gains have been driven by the introduction of regulatory policies.”84 If true, this would support the introduction of the sort of mandate policies advocated by green jobs proponents.
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  There are a number of reasons to believe that the improvements in refrigeration efficiency have not been due to the mandates. First, as Figure 2.5 shows, more than half the improvements preceded the imposition of federal standards. Instead, the change in slope of the line in Figure 2.5 appears in response to the first oil shock of 1973, which was reinforced by the run-up in energy prices from 1979 to 1985.86 Since the slope reverses prior to the policies, the policies cannot be the cause of the change. Second, even the post–federal policy efficiency improvements in the early- to mid-1980s can be ascribed to high energy prices reinforced by the ready availability of information to the consumer, via labeling requirements (i.e., the Energy Guides available for each appliance) rather than the efficiency guidelines. Third, a portion of these improvements, particularly since the 1980s, can be attributed to broader use of microchips and electronic controls and the drop in in the price of such controls.87 These factors were probably driven as much, if not more, by consumer desires and increased competition in the marketplace heightened by globalization and trade than by mandates. This was an era in which made-in-America goods were under increasing pressure from made-in-Asia goods, first from Japan, then Taiwan and Korea, and currently China, Thailand, and Malaysia. Appliance manufacturing was part of this general trend. This led to greater pressures to improve the quality of products and reduce prices for customers.
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  Moreover, the increase in the energy use per unit prior to the mid-1970s was not due to increased energy inefficiency in home refrigerators. Rather, it was caused by increases in the sizes of refrigerators (see Figures 2.5 and 2.6) and progressive improvements in their features over time. These features include increases in the relative size of freezer sections, the advent and greater penetration of frost-free/frost-proof units, and icemakers.88 In short, consumers were getting more and better refrigerators for their money, which, however, required greater energy to maintain and use. At a time of cheap energy prices, it is unsurprising that the market provided consumer goods that used energy to eliminate unpleasant chores such as defrosting freezers or enabled consumers to economize by storing food in larger freezer units.
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  Moreover, national refrigerator sales data indicate that following the introduction of refrigerator standards, real prices decreased, even after adjusting for changes in refrigerator size and amenities (see Figure 2.6). Normalized to food and freezer volumes, real refrigerator prices declined 8 percent from 1987 to 1993.89 It has been argued, therefore, that energy standards have little or no effect on appliance prices. This, of course, is probably a testament to the price-lowering effects of competition. It is possible that the price may have dropped further but for the standards. Alternatively, the price may not have been much different because reduced energy consumption is an amenity that the manufacturers would, in a competitive free market system, have provided of their own volition to consumers sooner or later regardless of the existence of any standards.


  Our analysis is consistent with the findings of the IEA examination of similar data across countries:


  
    Analysis . . . for 16 IEA countries shows that improved energy efficiency has been the main reason why final energy use has been decoupled from economic growth. Without the energy efficiency improvements that occurred between 1973 and 2005 in 11 of those countries, energy use would have been 58%, or . . . higher in 2005 than it actually was. However, since 1990 the rate of energy efficiency improvement has been much lower than in previous decades.


    These findings provide an important policy conclusion— that the changes caused by the oil price shocks in the 1970s and the resulting energy policies did considerably more to control growth in energy demand and reduce CO2 emissions than the energy efficiency and climate policies implemented in the 1990s.90

  


  Conclusion


  The UNEP study, like other green jobs reports discussed in this book, recommends an array of governmental mandates to reduce energy usage and force adoption of alternative energy sources such as solar power. Such reports repeat a drumbeat of literature forecasting the economic doom that will occur if society relies on market prices and entrepreneurial innovations to generate effective use of energy sources.91


  Our examination of energy consumption across both producer and consumer goods demonstrates important lessons relevant to the evaluation of the claims of green jobs advocates. Market forces provide a powerful incentive that drives greater efficiency with respect to costly inputs. This suggests that the net gains from green jobs policies mandating conservation are likely to produce fewer gains than the advocates claim since some, all, or even most of the efficiency gains claimed would occur even in the absence of mandates due to rising energy prices. Adopting mandates is not risk-free with respect to energy efficiency. The green jobs literature does not discuss the extensive data, including that summarized here, on increases in energy efficiency over time in the very industries they propose to regulate. This ahistorical approach casts serious doubt on the credibility of the green jobs literature. The authors of this book are not experts on aluminum or refrigerators. Yet we were able to find from widely distributed, publicly available sources, extensive data on a crucial issue in the green jobs literature that is completely ignored by that literature. Such gaps suggest a need for great skepticism in evaluating the claims of those who profess to know how energy markets and our future should be controlled.
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