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UPSTREAM CAP-AND-AUCTION:

DESIGN CONSIDERATIONS AND POTENTIAL IMPACTS ON THE MIDWEST
INTRODUCTION

Evidence from Earth’s history and ongoing climate changes reveal that the dangerous level of atmospheric carbon dioxide is much less than once believed.  The maximum safe level is no higher than 350 parts per million, probably less, and we just passed 385 ppm.

Climate change threatens everyone, especially our children and grandchildren, the young and the unborn, who will bear the full brunt through no fault of their own.
The root cause is our failure to make polluting fossil fuel energy more expensive than clean energy.  We must put a price, a rising price, on carbon emissions.

James Hansen, world-renowned climatologist and Director of the National Aeronautics and Space Administration’s Goddard Institute of Space Studies, has warned for more than twenty years that the world must take strong measures to reduce greenhouse gas emissions.
  Yale economist William Nordhaus has provided the theoretical foundation for why it is essential to put a price on carbon: 

Virtually every human activity directly or indirectly involves the combustion of fossil fuels, producing emissions of carbon dioxide into the atmosphere.  Emissions of carbon dioxide are externalities, i.e., social consequences that are not accounted for in the market place.  They are market failures because people do not pay for the current and future costs of their emissions.

If economics provides a single bottom line for policy, it is that we need to correct this market failure by ensuring that all people, everywhere, and for the indefinite future face a market price for the use of carbon that reflects the social costs of their activities.  Economic participants--thousands of governments, millions of firms, billions of people, all making trillions of decisions each year--need to face realistic prices for the use of carbon if their decisions about consumption, investment, and innovation are to be appropriate.

There are two fundamentally different methods to put a price on carbon.  The most straightforward is a carbon tax: a government-imposed price on carbon emissions in proportion to the carbon content of each fossil fuel.  The alternative is a cap-and-trade program: a government-imposed limit on the quantity of carbon emissions with covered entities required to hold allowances representing the right to emit CO2 up to the level of the cap.  In a cap-and-trade program, emission allowances are distributed by auction, free allotment or some combination of the two.  The sum total of the allowances equals the cap, and a market in the allowances, which are tradeable, effectively determines their price.  Thus, under a carbon tax, the carbon price is set (and increased) directly.  In response to that price signal, emissions are reduced.  Under cap-and-trade, the quantity of emissions is set and prices rise to whatever level is required to reduce demand to that level of supply.
  Both policies discourage the use of carbon-based energy and encourage improved efficiency and substitution of less carbon-intensive energy sources, such as the wind and sun. 

The two approaches have important similarities and differences.  Both are incentives-based, and thus provide greater flexibility and efficiency than traditional regulatory or standards-based approaches to controlling pollution or developing clean energy.  Examples of regulatory approaches include automobile fuel-efficiency standards and renewable portfolio standards (which can be implemented in conjunction with carbon taxes or a cap-and-trade system).  But the contrasts between the price-based carbon tax and the quantity-based cap-and-trade approach can be significant from the standpoints of philosophy, political appeal, implementation, and results.

Economic theory suggests that for a given reduction in carbon emissions, the price of those emissions will be comparable whether it is established through a carbon tax or results from a cap.  But if cap-and-trade is designed so that it produces unpredictability and price volatility (sometimes called a “noisy” price signal), uncertainty about price direction will weaken consumer response, and the price increase needed to achieve a given level of emissions reductions may need to be much greater.
  When such design considerations are included, the two approaches can differ considerably — perhaps as much as five-fold — in their overall efficiency.
 

Congress has recently considered a variety of approaches to putting a price on carbon.  Most importantly, on June 26, 2009, the House of Representatives passed the American Clean Energy and Security Act of 2009 (H.R. 2454), introduced by Congressmen Henry Waxman (D-CA) and Ed Markey (D-MA) (“Waxman-Markey”).  Waxman-Markey includes a cap-and-trade program that would distribute the vast bulk of allowances (or “permits”) to emit carbon dioxide for free.  

Several other bills were introduced in the House Ways and Means Committee and variations of those bills may be considered when the Senate addresses climate change legislation later this year.  A variation on cap-and-trade, the Cap and Dividend Act of 2009 (H.R. 1862) introduced by Congressman Chris Van Hollen (D-MD) (“Van Hollen”), proposes a cap-and-auction program that returns all of the auction revenues to Americans through dividends.  The Save Our Climate Act of 2009 (H.R. 594) introduced by Congressman Pete Stark (D-CA) (“Stark”), and the America's Energy Security Trust Fund Act of 2009 (H.R. 1337) introduced by Congressman John Larson (D-CT) (“Larson”), both propose a carbon tax.  In addition, Congressman Lloyd Doggett (D-TX) introduced the Safe Markets Development Act of 2009 (H.R. 1666) (“Doggett”) “managed price” bill, and Congressman Jim McDermott (D-WA) introduced the Clean Environment and Stable Energy Market Act of 2009 (H.R. 1683) (“McDermott”), a hybrid “adjustable” carbon tax/cap bill.  Finally, the Raise Wages, Cut Carbon Act of 2009 (H.R. 2380) (“Inglis”) was introduced by Congressmen Bob Inglis (R-SC), Daniel Lipinski (D-IL) and Jeff Flake (R-AZ) and referred to the Rules Committee.

This paper analyzes the potential operation and benefits of an “upstream” cap-and-auction approach with a significant portion of the auction revenues used to fund energy efficiency, renewable energy, assistance to low-income households, and research and development of low-carbon energy technology.  The approach incorporates key elements of both cap-and-trade and carbon tax proposals, with particular attention to the impact of such an approach on the Midwest with its heavy reliance on the coal industry. 

BACKGROUND

A. 
Carbon Tax

A carbon tax is a tax on the carbon content of fuels — effectively a tax on the carbon dioxide emissions from burning fossil fuels.  Thus, carbon tax is shorthand for carbon dioxide tax or carbon emissions tax or CO2 tax.

Carbon atoms are present in every fossil fuel — coal, oil and gas — as is hydrogen.  The primary source of the energy from fossil fuels, and of the heat released in fuel combustion, is the bond between hydrogen and carbon atoms.  Essentially all carbon atoms are converted to CO2 when the fuel is burned.  Carbon dioxide, an otherwise non-lethal and innocuous gas, rises in the atmosphere and remains resident there, trapping heat re-radiated from Earth’s surface and causing global warming and other climate changes.  In contrast, non-combustion energy sources — wind, sunlight, falling water, atomic fission — do not convert carbon to carbon dioxide.  Accordingly, a carbon tax (or CO2 tax) is effectively a tax on the use of fossil fuels, and only fossil fuels.

The carbon content of every form of fossil fuel, from anthracite to lignite coal, from residual oil to natural gas, is precisely known.  So is the amount of CO2 released into the atmosphere when the fuel is burned.  A carbon tax thus presents few if any problems of documentation or measurement. 

Ideally, administering a carbon tax would be simple; utilizing existing tax collection mechanisms, the tax would be paid far “upstream,” i.e., at the point where fuels are extracted from the earth and entered into the stream of commerce, or imported into the U.S.  Fuel suppliers and processors would pass along the cost of the tax to the extent that market conditions allow.

Per unit of energy, natural gas emits the least CO2 of any fossil fuel when burned, and coal the most, with gasoline and other petroleum (oil) products occupying the middle range.  Generally, each British thermal unit (Btu) from coal produces thirty percent more carbon dioxide than a Btu from oil, and eighty percent more than from natural gas.  A carbon tax would reflect the differing carbon footprints of these fuels, taxing coal somewhat more heavily than petroleum products, and much more than natural gas.
  The nuclear reaction process itself does not directly produce CO2, but CO2 produced during the process of building, maintaining and operating nuclear plants, as well as in transporting and enriching uranium, would be taxed and the cost incorporated into the cost of nuclear power.  Similarly, energy from various renewable resources would not be taxed directly, but carbon taxes would be incorporated into the cost of those resources for energy used in the construction and operation of those resources. 

Carbon taxes are Pigouvian taxes designed to internalize the societal costs of a market activity, here the combustion of carbon.  Relying on Pigouvian principles, the tax rate is calculated “to equal the social marginal damages from an additional unit of emissions.”
  

The calculation is difficult, perhaps even heroic, because it involves combining uncertain science, such as the [sic] predicting the local effects of climate change, with predictions of economic and technological developments far in the future, and discounting those values to the present.  The IPCC’s Working Group II surveys 100 different studies of the optimal tax rate and estimates a mean for 2005 of $12 per metric ton of CO2, but notes that estimates range from $3 to $95 per ton.  (Intergovernmental Panel on Climate Change (2007), p.16).

Carbon tax rates can also be determined by calculating the level necessary to reach a target level of atmospheric CO2, which requires a decision about the target level and assumptions regarding elasticity of demand.  Interestingly, the range of tax rates produced using the alternative approach is similar to those determined through calculation of the social marginal costs.
 

In fact, the carbon tax rate would likely be a political compromise that is directionally correct and can be adjusted, as necessary, in the future.

B. 
Cap-and-Trade

Cap-and-trade programs are quantity-based, unlike a price-based carbon tax.  The government sets a cap on total emissions, with the cap generally scheduled to ratchet down over time.  The government either allocates emission allowances (the right to emit a ton of CO2), or requires emitters to bid for and purchase them through an auction process.  The sum total of the allowances equals the cap, and a market in the allowances, which are tradeable, effectively determines their price.  The price, as determined by the cap-and-trade market, then determines the quantity of emissions similarly to a carbon tax.

DESIGNING A CAP-AND-TRADE SYSTEM

Carbon cap-and-trade systems can take a number of forms, depending on how issues such as the following are handled:

A.  
Upstream vs. Downstream

As with carbon taxes, allowances can be required and paid for far “upstream.”  A cap-and-trade program can also be designed to impose the allowance requirement further downstream, either midstream on large electric generators and industrial users or all the way downstream on every purchaser of fossil fuels, whether business, household or government.  Hybrid systems are also possible, with caps on one or more fuels imposed upstream and caps on the remaining fossil fuels imposed further downstream. 

An upstream program would be far simpler to administer and enforce than a program imposed further downstream.  Allowances would be required of first sellers of such fuels and would be enforced at the refinery gate in the case of petroleum, the first distribution point in the case of natural gas, the mine-shipping terminus in the case of coal, and the port in the case of imports.
  Allowances would be calibrated to the carbon content of each fossil fuel type and tradeable among first sellers.
  Peter Orszag, former director of the Congressional Budget Office (CBO) and current director of the Office of Management and the Budget, succinctly stated the administrative and enforcement benefits of an upstream program:

Compared with a “downstream” design, which would tax or regulate users of fossil fuels, an upstream approach would have two administrative advantages.  It would involve regulating a limited number of entities, and it would not require firms to monitor actual emissions . . . .  On the basis of information from the Energy Information Administration, such a system would entail regulating roughly 150 oil refineries, 1,460 coal mines, and 530 natural gas processing plants.

The costs of creating, implementing and enforcing a cap-and-trade program that requires monitoring the emissions of approximately [find number] power plants and industrial facilities would inevitably cost far more than an upstream system.  A downstream approach also raises serious questions as to its ultimate enforceability, especially if this approach is employed in developing countries such as China and India.  And while some interest groups could profit from the system’s complexity, that would be small consolation for the consumers who have to pay.

An important advantage of an upstream program is that it would likely be far more comprehensive than a program imposed further downstream. 

Such a system will be effective in limiting carbon dioxide emissions, since virtually all such emissions arise from the combustion of carbon fuels.  By limiting the availability of fossil fuels at their source, all fuel uses will be covered, whether for electric power generation, industry, transportation, household or commercial energy.  Because coverage of carbon fuels will be comprehensive and imposed at [the] source, limitations will be more effective and assured than under alternative approaches.

The European Union’s (EU) experience with its Emissions Trading Scheme (ETS) demonstrates that a downstream program is not easily made comprehensive:
[I]f the European experience is followed and a downstream cap-and-trade program put in place, administrative complexity would rise considerably.  In fact, the ETS exempts emitters of less than 10,000 tons of CO2 per year and thereby only covers about 50% of the EU’s emissions.

Following the ETS example, Waxman-Markey exempts small sources that emit less than 25,000 metric tons CO2 (or equivalent) per year.  Waxman-Markey does, however, comprehensively include emissions from the transportation sector, since it includes an upstream permit requirement on petroleum. 

It would be theoretically possible to create a comprehensive downstream cap-and-trade program in which every household, commercial, industrial, governmental, and non-profit customer would required to provide permits for each fraction of a ton emitted.   But such a program would be an administrative nightmare and, perhaps of greater importance, outside the realm of the politically possible and thus not meriting further discussion.
B.  
Auction vs. Free Distribution of Allowances

Cap-and-trade systems depend upon market forces to determine the highest and best use for a limited number of tradeable emissions allowances available within a capped market.  There are differing approaches over how to introduce the allowances into the market.   Auctioning the allowances relies upon market participants to determine the initial value and the highest and best use for these allowances.  Allocating allowances relies upon the political process, creates the potential for windfalls to recipients of free allowances, and therefore invites pork-barrel politics.  While the choice between auction and free distribution should have little impact on the efficiency of the market, since the same number of allowances will be available to the market and the only difference is who receives the initial value of the allowances, the choice does have important distributional impacts.  

A cap-and-trade program, just like a carbon tax, imposes the equivalent of a flat tax on energy use and is necessarily regressive.
  The value of the allowances can be used to reduce the regressive impact, but only if the value is available for that use.  If the government auctions allowances, the government can use the auction revenues to reduce or eliminate the regressivity.  If the government gives away the revenues in form of free allowances, the government loses that opportunity.  Waxman-Markey, as discussed infra at ___, would give away most of its allowances, but would auction off a sufficient number to fund measures to offset its impact on most low-income households.
 

As noted by the CBO, giving the allowances away will actually increase the regressive impact of the cap and trade program. 

Because most of the cost of the cap would ultimately be borne by consumers, giving away nearly all of the allowances to affected energy producers would mean that the value of the allowances they received would far exceed the costs they would bear.  As a result, that allocation strategy would increase producers’ profits without lessening consumers’ costs.  In essence, such a strategy would transfer income from energy consumers—among whom lower income households would bear disproportionately large burdens—to shareholders of energy companies, who are disproportionately higher-income households.


Proponents of free allowances argue that giving the allowances away to energy providers is good for consumers, since the provider would not have to go into the market to buy allowances and will therefore pass the savings along to its customers.  The CBO has dismissed this notion:

A common misconception is that freely distributing emission allowances to producers would prevent consumer prices from rising as a result of the cap.  Although producers would not bear out-of-pocket costs for allowances they were given, using those allowances would create an “opportunity cost” because it would mean foregoing the income that they could earn by selling the allowances.  Producers would pass that opportunity cost on to their customers in the same way they would pass along actual expenses.

The Sightline Institute makes the same point using an easily understood analogy:

A permit to emit carbon is like a World Series ticket.  It has a value in the marketplace; and any owner of permits will attempt to sell them to the highest bidder, rather than just giving them away.  That’s true regardless of how the owner acquired the permits (whether through an auction or free allocation) and regardless of who buys them (the firm’s own customers or some other entity).

While giving energy providers free allowances might superficially appear to eliminate the need for those providers to go into the market to buy allowances, the fact is that the free allowances have a market value which energy providers, as rational economic actors, will capture for their own benefit absent restrictions on their ability to do so.  This has been the experience with the EU’s Emissions Trading Scheme, where distributing free allowances created a windfall for utilities and did not protect consumers from higher electricity costs.

The Waxman-Markey bill is an interesting attempt to ensure that some of the benefits of free allowances are actually passed through to consumers.  Thirty percent of the allowances would be given for free to local distribution companies with a requirement that the value of the allowances accrue to the companies’ customers.  Waxman-Markey’s “Proposed Allowance Allocation” provides that

The electricity sector will receive 35% of the allowances, representing 90% of current utility emissions.  Local electric distribution companies, whose rates are regulated by the states, will receive 30% of the allowances, which they must use to protect consumers from electricity price increases.  Merchant coal and long-term power purchase agreements will receive 5% of the allowances.  These allowances will be distributed according to a formula recommended by the utility industry and will phase out over a five-year period from 2026 through 2030.

Proponents of Waxman-Markey have argued that providing the free allowances to local distribution companies will protect consumers.  Environmental Protection Agency (EPA) analysts were not convinced, concluding that “returning the allowance value to consumers of electricity via local distribution companies in a non-lump sum fashion prevents electricity prices from rising but makes the cap-and-trade policy more costly overall.”
  Of course, it is far from guaranteed that state regulators will ensure that local distribution companies pass on the full value of the free allowances to their customers.

Another problem with free allowances is that if energy companies cannot pass through the “opportunity cost” of free allowances (for example because of state utility regulations), it mutes the price signal to consumers.  As President Obama told the Business Roundtable in March 2009:

[T]he experience of a cap-and-trade system thus far is that if you’re giving away carbon permits for free, then basically you’re not really pricing the thing and it doesn’t work, or people can game the system in so many ways that it’s not creating the incentive structures that we’re looking for.

Thus, if energy companies charge consumers the value of allowances they received for free, they reap a windfall.   But if they are prevented from charging market prices, consumers do not see the carbon price signal and will therefore have less incentive to reduce emissions.  

C.
The Regional Greenhouse Gas Initiative


The Regional Greenhouse Gas Initiative (“RGGI”) provides the best example to date of how a cap-and-auction system might work.  RGGI is a cooperative effort of the states of Connecticut, Delaware, Maine, Maryland, Massachusetts, New Hampshire, New Jersey, New York, Rhode Island and Vermont.  The RGGI states have agreed to stabilize emissions over the first six years of the program (beginning January 1, 2009) at a level approximately four percent above annual average regional emissions during the years 2000-2004.
  The cap will then decrease 2.5 percent per year for the next four years (2015-2018) for a total decrease of ten percent.


RGGI will be a regional market with allowances issued by any of the states acceptable within any of the states for purposes of complying with the cap.  Electric generators (25 MW or larger) are required to hold an allowance for each ton of CO2 emitted.  Most of the RGGI states will auction all or practically all of the allowances allocated to their state for sale or distribution, so in most cases electric generators will obtain the necessary allowances either through a market-based auction or trading of allowances.


RGGI provides for the use of “Temporal Flexibility Mechanisms,” which include several features.  First, banking is allowed with no restrictions so unused allowances can be carried over into future compliance periods. 

Second, the standard compliance period is measured in three year increments, to reduce allowance price volatility due to weather, load-growth and other factors.  In addition, the compliance period is extended to four years if allowance prices exceed a certain trigger point.  Since the extended compliance period effectively allows for borrowing within the compliance period, RGGI does not provide for any other form of allowance borrowing.


Because RGGI is not an upstream program, monitoring of CO2 emissions is necessary.  The program is only applicable to electric generators that are 25 MW or larger, and will have no effect on other uses of fossil fuels in the state.  In addition, it only applies to in-region generating plants and there are unresolved issues regarding how to deal with “leakage” resulting from the sales of electricity into the region from out-of-region generators that are not subject to the cap.


Electric generators will have access to a limited pool of offsets to meet their compliance needs.
  According to RGGI, offsets must comply with “prescriptive requirements to ensure that awarded CO2 offset allowances represent CO2-equivalent emissions reductions or carbon sequestration that is real, additional, verifiable, enforceable, and permanent.”
  Offsets may only be used to meet 3.3% of a generating plant’s compliance obligation, with the possibility of the limit being increased if allowance prices exceed certain trigger prices.  If the twelve-month rolling average CO2 allowance price is equal to or greater than the stage one trigger price ($7 in 2005 dollars adjusted annually according to the Consumer Price Index), generating units will be able to use offsets to cover up to five percent of their obligation.  If allowance prices equal or exceed a stage two trigger price of $10 (again in 2005 dollars but adjusted for inflation plus two percent), the use of offsets will be eased to allow: 1) satisfaction of up to ten percent of a plant’s compliance obligation; 2) extension of the compliance period to four years; 3) certain international offsets.


Revenues obtained from the sale of RGGI allowances are used for a variety of “consumer benefits” including energy efficiency, renewables and assistance to low-income customers.

D. 
Use of Auction Revenues 

The required scale of emission reductions, combined with the central role of fossil fuels in the U.S. economy, essentially guarantees that an effective incentive-based climate program, whether in the form of a carbon tax or a cap-and-auction program, will generate huge and increasing revenues.  The Carbon Tax Center’s proposed carbon tax of $10 per ton of carbon dioxide in the first year, $20 per ton in the second, etc. (increasing by $10/ton each year) would generate approximately $60 billion in the first year and nearly similar increments in subsequent years.  These estimates are laid out in the Carbon Tax Center spreadsheet model of carbon tax impacts.  EPA estimated the total allowance value (estimated value of allowances multiplied by the cap level) of the Waxman-Markey discussion draft at $66 to $85 billion dollars in 2015 and increasing thereafter, although at a considerably slower pace than the Carbon Tax Center’s proposed carbon tax.
 

The Carbon Tax Center has consistently recommended revenue-neutrality: that most of the revenues be returned to the American people via offsetting tax reductions or through regular “dividends” provided on an equal per-capita basis.
  The Carbon Tax Center has, however, recognized that some portion of the revenues could be used to mitigate the impacts of the tax on people with low incomes who might otherwise be hurt by a revenue-neutral tax.
  As demonstrated by the Van Hollen cap-and-dividend bill, a cap-and-auction program can also be revenue-neutral.  Cap-and-trade programs that give away allowances cannot be revenue-neutral, except in the unlikely event there are iron-clad guarantees that the value of the free allowances are to be passed through to consumers.

Many cap-and-trade advocates have recommended that revenues from the sale of emission allowances be used for some combination of energy efficiency programs, assistance to low-income households, renewable energy, research and development, and other worthwhile expenditures.  These alternatives are described further below.

Energy Efficiency Programs.  A large portion of any carbon auction proceeds could provide financial support for energy efficiency investments by both households and businesses.  Rising energy prices should be encouraging investments in energy efficiency, independent of any incentives to do so.  But for many reasons, households and businesses are underinvesting in energy efficiency.  Reasons for under-investment include unrealistically short payback requirements, lack of information, and split incentives (e.g., between builders and owners, or between landlords and tenants).
  
Notably, several states in the Midwest – Iowa, Minnesota, Wisconsin and Illinois – have established ratepayer-funded energy efficiency programs that provide incentives and technical assistance to encourage more energy efficiency investments.  But these programs do not begin to match the need or economic potential for energy efficiency in the region.  Further, the largest emitting-states in the region, Indiana and Ohio, as well as Michigan, have no ratepayer-supported efficiency programs at all. 
The benefits of using auction revenues for energy efficiency purposes can be substantial.  Assuming good program design, investments in energy efficiency will produce reductions in energy use and greenhouse gas reductions far more rapidly than reliance upon price signals alone.  According to Richard Cowart and David Farnsworth of the Regulatory Assistance Project, a dollar investment in energy efficiency reduces seven times as much carbon as relying upon the price response to a dollar increase in price.
 Given significant market and information barriers to investment in energy efficiency, particularly the landlord-tenant split-incentive barrier, it is naïve to rely upon price signals alone to bring about the needed reductions in energy use.  That is particularly true given that long-term elasticities of demand are higher than short-term elasticities; price signals take time to affect purchasing behavior. 
  Moreover, it is unrealistic to expect the relatively low carbon prices early in a cap-and-trade program to significantly diminish coal-fired generation.
  

Similarly, investments in renewable energy can also produce reductions in energy use and greenhouse gas emissions more rapidly than reliance upon price signals alone.  Commercializing the renewable industry is a critically important component of a comprehensive strategy to reduce reliance upon fossil fuels.

Transitional Worker Assistance.  Carbon caps will ultimately have a disruptive effect on certain industries, most notably those associated with the production or use of carbon-based fuels (coal mining, coal-based utilities, petroleum refineries, etc.).  At the same time, they present an opportunity to grow a new “clean tech” economy, one based on renewable energy and energy efficiency technologies.  Transitional worker assistance would provide training and direct financial support to help these displaced workers find new “clean energy” employment.
Public Sector Energy Cost Relief.  Public buildings consume twenty percent of the nation’s electricity.  The public sector is also being affected by rising energy costs.  While state and local governments are investing in energy efficiency, much more needs to be done, particularly in the thousands of older schools, libraries, and municipal buildings.  Although the Obama Administration’s recent stimulus package allocated funds for these purposes, a portion of the funds raised from carbon allowance auctions could be used to supplement those funds by creating revolving loan funds and providing cost-sharing grants to upgrade these facilities.  This would benefit taxpayers by not only freeing up energy expenditures for other public purposes but also lowering overall energy demand and prices on the margin.
Research, Development, and Early Deployment Funds for Emerging Energy Technologies.  Investments in research and development are essential to develop and commercialize new technologies to produce and use energy more efficiently and with reduced or no reliance on fossil fuels.  Emerging technologies exist that could be added to the portfolio of solutions, but they require funding to bring them up to a commercially deployable level.  These emerging technologies are not currently receiving adequate funding from the private sector.  The bipartisan National Commission on Energy Policy estimates that annually on a national level, funding for Energy Research, Development and Early Deployment will need to double in order to meet this energy challenge.
  Putting a price on carbon, through either a carbon tax or a cap-and-trade program, should spur additional investment from the private sector. In addition, revenues from the auction of CO2 pollution credits could help bridge this funding gap.
Economic Assistance to Low- and Middle-Income Constituencies.  There are legitimate concerns about how lower income individuals and families will adjust to any short-term increase in electricity rates.  Allocating a portion of auction revenues to low-income households could practically eliminate the impact on those households of putting a price on carbon.  The Waxman-Markey bill, whatever its flaws, provides a good model for how to direct assistance to low-income households.  According to the Center on Budget and Policy Priorities (“CBPP”), a think tank which focuses on policies that affect low- and moderate-income individuals, the consumer relief mechanisms in Waxman-Markey “would succeed in fully offsetting the average loss of purchasing power that low-income households would face, adjusted for household size.”
  Waxman-Markey does so through a combination of a refundable energy tax credit and an energy refund described by the Center as follows:
 Energy tax credit:  A refundable energy tax credit would be available to low-income households.  The income level at which the credit phased out would vary by marital status and household size, but in general, the energy tax credit would be available to all households in the income range of the Earned Income Tax Credit and would begin to phase down at the income levels at which the EITC is completely phased out.  For a family of four, for example, the energy tax credit would phase down over an income range of about $45,000 to $49,000.  

 Energy refund:  The proposal includes a second mechanism in order to reach low-income households that are not in the income tax system.  These households include low-income seniors and people with disabilities, as well as very poor families with children.  State human service agencies that operate the Food Stamp Program and other low-income benefit programs would provide eligible families with a monthly energy refund.  The monthly refund amount would equal one-twelfth of the annual average loss in purchasing power calculated by EPA.

The CBPP acknowledges that Waxman-Markey would not fully protect low-income households with higher than average costs.  The CBPP recommends providing additional funds to the Low-Income Energy Assistance Program to help those households with their energy bills.  It also recommends extending the energy tax credit to families with incomes “somewhat above” the cut-off levels in Waxman-Markey.
  The CBPP does not address whether additional funding should be directed to weatherization programs or to protect low-income customers with above-average transportation costs, issues that could be addressed through use of carbon tax or cap-and-auction revenues.

Allocating carbon tax or allowance revenues to energy efficiency, renewables, R&D and low-income assistance can provide genuine economic and environmental benefits.  The approach risks a backlash, however, against using what is essentially a regressive consumption tax to provide those benefits.  Moreover, there is no assurance that the government would spend auction revenues wisely and that the hoped-for benefits would materialize.  The combination of what would be perceived as a substantial tax (whether designed as a carbon tax or cap-and-auction), since the price on carbon would have to rise in order to elicit the necessary emissions reductions, with the potential of misspent money, would increase the likelihood of a political backlash.

Revenue-neutrality circumvents the problems of governmental inefficiency and income regressivity, but at potentially significant economic and environmental cost.  Foregoing early spending on upgrades can consign households to spend more on energy than necessary and lose opportunities to reduce CO2 emissions through energy efficiency (e.g., once an inefficient appliance is bought it is likely to continue to be used until the end of its useful life).  Revenue-neutrality could similarly delay the benefits that can be obtained from earlier development and commercialization of renewables as well as other technologies and production methods that might be obtained through funding of research and development.

It is important to stress that the pricing mechanism, whether it be cap-and-auction or a carbon tax, is independent of the spending of revenue (or distribution of its equivalent in allowance value).  A tax or cap-and-auction will generate equivalent revenue for a given carbon price level.  This revenue can be “recycled” directly or used to fund energy efficiency and renewable energy projects.  Because of the need to spur low-cost efficiency measures (especially in low-income households) and the need for research and investment in renewable energy and energy efficiency, we recommend that a significant portion of revenue in early years be dedicated to these purposes.  Because a cap-and-auction (or equivalent carbon tax) will generate an increasing stream of revenue, the portion dedicated to these purposes should decline over time with larger fractions of revenue distributed either through payroll tax reductions or direct dividends to households.

As with many of the decisions regarding how to optimally put a price on carbon, it is not necessary to choose one or the other of two diametrically opposed policies.
 Congress could decide to recycle most of the money through tax deductions or per-capita dividends and spend the rest.  Congress may also decide to spend a larger percentage of the revenues in the early years and then, as the total revenues become larger as the price on carbon increases, it could decrease the percentage.  Since long-term elasticities of demand are significantly higher than short-term elasticities, Congress could reasonably decide to rely more upon direct expenditures on energy efficiency in the early years and rely more upon the price responsiveness in later years. 

Congress will ultimately make a political decision regarding how to use the revenues, taking into consideration a variety of issues including the power of various interest groups, the “optics” of treating the revenues as tax revenues to be spent, and the most productive use of the money environmentally, socially and economically.  For purposes of discussion in this paper, we present what we consider to be an optimal use of the revenues should Congress opt to spend a significant percentage of the revenues.

E. 
Managing The Problem of Price Volatility

In order to maximize investment in energy efficiency and renewable energy, the ideal carbon pricing system would provide a clear trajectory of gradually increasing prices.  Consumers, from households to major industry, would have time to rationally adjust to the expected higher prices by making cost-effective investments to save energy or substitute low-carbon for high-carbon energy.  Volatile prices, by contrast, would provide a confusing price signal that would often discourage investment.
  Both families and businesses would be reluctant to make large investments in energy efficiency if prices could later collapse, thereby providing little or no return on their investment.  Corporate decision makers will not risk their careers on what might turn out to be a very efficient “white elephant.”  Whereas carbon taxes can be set to provide gradually increasing and predictable prices, cap-and-trade is far more likely to exacerbate the volatility of energy prices.  As explained by Robert Shapiro, former undersecretary of commerce under President Clinton:

[T]he hard cap on emissions[] ensures that the prices of the permits will be very volatile.  Here’s why.  The cap in cap-and-trade is set as a percentage reduction in annual emissions, figured from some baseline.  The problem is that no one can forecast with precision how much energy American businesses and households will need from one year to the next, because no one knows how cold the winter will be, or how hot the summer, or how fast the economy will grow a year from now.  When energy companies see that demand is going to outpace the forecast, so they will need more permits to keep on selling energy, the price of those permits will rise sharply.  It’s not just theory: We use a small-scale cap-and-trade program to reduce the emissions that produce acid rain, and the price of those permits moves up and down an average of more than 40 percent per year.  In the same vein, Europeans adopted their own cap-and-trade system for energy emissions a few years ago, and the price of their permits has moved up or down by an average of 17 percent per month. 
 


While spiking energy prices may have short-term positive environmental impacts due to reduced energy use, they would have a destructive impact on the economy as costs of producing and transporting goods dramatically increase, demand decreases, and job losses and further reduced demand result.  The impact of plummeting prices is subtler, but can also be very destructive.  The possibility of lower prices would play havoc with investment decisions to invest large sums of money in designing, manufacturing or installing products whose value depends upon the expectation of high carbon and energy prices.


As Shapiro points out, there is now another volatility-related issue that has become more evident following the late 2008 meltdown in the international economy.

For years, economists have worried that this basic feature of cap-and-trade would produce new volatility in energy prices.  They’ve also cautioned that the result would likely be less investment in climate-friendly fuels, since no one would know what the price of their carbon content would be.  Now there’s another, equally serious problem: The unavoidable volatility of the prices of emission permits also would attract furious financial speculation, since speculators live off of volatile prices.  And we now know the risks that we all run when rampant speculation occurs in financial instruments tied to our economic foundations, such as housing -- or energy.


While cap-and-trade is inherently more volatile than a carbon tax, measures can be taken to reduce volatility and bring its efficiency closer to the carbon tax “gold standard.”  The simplest and most effective steps are to establish an allowance price floor, so that investors do not have to worry that their investments in energy efficiency will yield poor returns, along with a price ceiling or “safety valve” limiting the level of permit prices, avoiding economic disruption and political backlash.  In its February 2008 report, “Policy Options For Reducing CO2 Emissions,”
 and in testimony to the House Ways & Means Committee on March 26, 2009,
 the CBO cautioned that price volatility could be a very serious and costly problem in a carbon allowance market.  The CBO thus outlined several policy options for reducing such price swings, which are detailed below.  The CBO took pains to point out that all of these volatility-controlling mechanisms would be unnecessary under a fixed-price system such as a carbon tax.  
1.
Price Ceiling and Floor 

With a price ceiling, if the price of allowances rose to the ceiling or “safety-valve” level, the government would sell an unlimited number of allowances at that price, thus allowing emissions to exceed the cap.  A floor or minimum price could be established by setting a reserve auction price.  If the market dipped below the floor price, no additional allowances would be sold until prices rose again.
  The combination of a safety valve and a reserve price could define a band of acceptable clearing prices for the allowance market in a cap-and-trade system and could stabilize price expectations capturing much of the efficiency advantage offered by a tax on emissions.

2.
Banking and Borrowing Allowances

Banking and borrowing would allow firms to move allowances between time periods.  With banking, a company could reduce its emissions below the number of allowances it held for that year, and bank the extra allowances to use in a future year.   With borrowing, a firm could exceed its permitted level of emissions in one year by borrowing from its allocation of allowances for a future year.
  Emitters would tend to bank allowances in years when they predict the price of allowances will be low relative to that of future years (for example, because of a mild winter or a period of slow economic activity, or because they believe that tighter caps in the future would lead to higher allowance prices).  Conversely, companies would want to borrow allowances in years when they expect the price of allowances will be higher than the price in future years (for example, if they expected a new, low-cost emissions reduction technology to become available later).   

Unlimited banking would create incentives to bank low price permits in anticipation of future tightening of the cap.
  Thus, an effective borrowing system would include an interest rate sufficient to reflect the increasing stringency of the cap and avoid creating incentives to horde allowances.   

3. 
“Circuit Breaker”

Another option for limiting price spikes is a so-called “circuit breaker.”
  If the allowance price hits a pre-determined “trigger” level, the stringency of the cap would be frozen until prices fell below the trigger price.  A circuit breaker would thus moderate, but not prevent, further price increases.
4.
“Reserve Pool”

Permitting firms to purchase allowances from a public “reserve pool”— composed of allowances that were borrowed from future years or that supplemented the initial supply — could partially substitute for allowing borrowing by individual firms.  The reserve pool could help reduce costs by giving firms the opportunity to exceed annual caps in years when the cost of complying was temporarily high.  According to the CBO, a reserve pool’s effectiveness in realizing cost savings would depend on the size of the pool and the threshold price at which firms could purchase the reserve allowances.  The cost savings would be limited, as with banking and borrowing, by the difficulty of predicting future allowance prices.

5.
Managed-Price Approach

In a “managed-price” approach,
 regulators would establish a path of rising prices for allowances, with the goal of complying with the cumulative cap that legislators set.  That path would be adjusted periodically if new information indicated that future compliance costs were going to be higher or lower than anticipated or if progress in meeting the cumulative cap was less than expected.  According to the CBO, “[t]his would allow for substantial cost savings by eliminating short-term volatility in the price of allowances while accommodating longer-term shifts in prices that would be necessary to keep emissions within a multidecade cap set by legislators.”
 

6.
Compliance Period

A longer compliance period is another option to reduce price volatility.  RGGI provides a standard compliance period of three years, to reduce allowance price volatility due to weather, load-growth and other factors.  When a price-trigger is exceeded, the RGGI compliance period is extended to four years.

7.
Summary

In comparing the options for reducing volatility, the CBO summarized: “Moderating the price of allowances by altering the stringency of a cap—or the extent to which firms could use banked and borrowed allowances—would be considerably more difficult to implement than setting a price floor or ceiling directly.”
  

Including either borrowing provisions or a safety valve in a cap-and-trade program could help prevent spikes in the price of allowances; however, the CBO concludes that a safety valve could offer greater efficiency advantages.  Borrowing would help bring down the price of allowances in a given year only if the price in that year was high relative to prices anticipated in future years.

8. 
Objections to Volatility-Limiting Policies

Policies to reduce volatility reduce the “emissions certainty” of a fixed cap.  Most dramatically, a “safety valve” provides a certain limit on price levels, but does so by “breaching” the cap.  The Environmental Defense Fund (“EDF”), for example, objects to a “safety valve” because it:

Allows essentially unlimited pollution.  The “safety valve” sets a point at which businesses can ignore the cap -- they could simply pay to release pollution beyond the capped level.  As noted above, the cornerstone of any effective climate solution is a hard limit on pollution, and the “safety valve” destroys that.  

Makes it nearly impossible to stabilize our climate.  If companies can continue to release carbon even after the limit has been reached, it will be all but impossible to reduce emissions by 2 percent a year.

Limits the incentive to innovate.  A price ceiling also limits the rewards investors anticipate from funding new projects and technologies.  We need the full engagement and creativity of the investment community to solve this problem, and we won’t get it if we cap their incentives.

Economists such as Gilbert Metcalf tend to take the opposite view, favoring the simplicity and certainty of a carbon tax or cap and trade with price ceiling:  

If one is going to take the cap-and-trade approach the safety valve approach has much to commend.  It is transparent and it puts clear limits on the upside and downside price movement.  If the safety valve is binding then, in effect, the cap-and-trade system has been converted into a carbon tax.  But it does so while maintaining the complexity of the cap-and-trade system.
  

If repayment can be enforced, “borrowing” would maintain the long-term integrity of the cap, addressing objections of the kind EDF raises.  For example, if extra allowances are necessary in Year 1 to avoid allowance prices exceeding a price cap, the cap-breaching emissions could be offset in future years by reducing allowances and emissions by the same amount.  The result can be visualized as a “bubble” in emissions that would be offset by a subsequent “trough.”  If there is some mechanism to ensure that the trough follows the bubble, the cap remains intact with the only negative impact being a temporary period in which the atmosphere contained a higher CO2 level.  The problem is that it is highly questionable whether repayment can be enforced.  If the bubble is continually pushed into the future, then the cap will be breached. 
9.
Offsets and Trading

One option for reducing price volatility, particularly on the upside, is to make offsets (emissions reductions from entities outside the cap), or additional offsets, available when prices reach a pre-determined threshold.  For example, NRDC’s Dan Lashoff testified to the House Ways & Means Committee:

As a backstop measure to further limit the risk of extreme volatility and spikes in allowance prices USCAP [the U.S. Climate Action Partnership] recommends the establishment of a strategic reserve pool that includes: a) offsets, including but not limited to forest carbon tons derived from reducing tropical deforestation; and b) allowances borrowed from future compliance periods.  Offsets and/or allowances in the strategic reserve pool would be released into the market when allowance prices reach a specific threshold price.  The reserve pool auction threshold price should be set at a level that prevents undue economic harm from excessively high allowance prices, while being high enough to encourage technology transformation.  USCAP recommends establishing a carbon market board to monitor the operation of the market and set the threshold price based on statutory criteria.
 

This approach to cost containment is intended to provide a high degree of confidence that allowance prices will remain within an acceptable band while maintaining the environmental integrity of the emissions cap.  To accomplish these goals the reserve should contain a large number of offsets, and borrowed allowances should only be released as a last resort.  If offsets are released from the reserve, revenue from their sale should be used to replenish the offset pool.
But offsets, a means for emitters to pay for reductions in emissions elsewhere, present a number of serious problems.  First, there are concerns about the integrity of offsets.

If offsets are included in a cap-and-auction system, there is a growing consensus that the offsets program must be designed so that offsets have the five following features: 

1. Real: the offset project must actually sequester the amount of carbon claimed;

2. Verifiable: an offset project should be capable of being monitored, and the offsets resulting from the project should be measurable with reasonable certainty;

3. Additional:  offsets should only be credited for emissions reductions that would not have occurred anyway.  Offsets should not be granted for projects that are required by law, or that would have occurred under a “business as usual” scenario.  To be truly additional, an offsets program must establish an meaningful “baseline” against which projects can be measured.

4. Permanent: the emissions reductions from an offset project should be permanent, and the project should include guarantees to account for the possibility of reversal or “leakage” of carbon emissions; and

5. Enforceable: the offset regime must include legal mechanisms to protect against project reversals, “leakage” of carbon emissions, double-counting of offsets, or fraudulent offset projects.

These criteria have been endorsed by both the Chicago Council on Global Affairs and the Midwestern Greenhouse Gas Reduction Accord Advisory Group, and are incorporated into the RGGI.
  These criteria are also embodied in the Waxman-Markey bill that recently passed the House.
  

Yet despite the rigorous attention that offsets have received, there remain serious concerns about offset programs’ efficacy, particularly the standards for establishing additionality.  This is true even for the carbon offset regimes that impose rigorous review standards, like the United Nations’ Clean Development Mechanism (CDM), which provides offsets for countries subject to the Kyoto Protocol.  Despite an intensive review process for approving offset projects, the Government Accountability Office (GAO) recently noted that “available evidence suggests that some credits have been issued for emission reduction projects that were not additional.”
  Indeed, “some studies have concluded that a substantial number of nonadditional projects have received credits.”
  Likewise, although groups like the Chicago Council on Global Affairs have praised the offset protocols of the Chicago Climate Exchange (CCX),
 the CCX has itself acknowledged that some of its offset projects would have been undertaken anyway.
  Because “it is impossible to know with certainty whether any given project is additional,” such that “the use of offsets can compromise the integrity of programs designed to reduce greenhouse gas emissions,” 
 the GAO’s technical review suggests that offsets should play a limited role in any cap-and-trade system.  

Moreover, the GAO’s research highlights an additional concern regarding the trade-off between program integrity and minimizing administrative costs.  As the GAO observed in its assessment of the CDM program, “[r]igorous project reviews may ensure some degree of credit quality, but can also increase the overall cost of the program.”
  The GAO concluded that “[u]sing offsets in a mandatory emissions reduction program would involve fundamental trade-offs between offset credibility and compliance costs.”
  Although Waxman-Markey appears to have heeded some of the critiques of the CDM, for example by creating a process for approving categories of offset projects,
 the GAO’s research highlights the possibility that any program with sufficient safeguards could impose such enormous costs that few offset projects would be financially viable.  And the price of reducing compliance costs might be to sacrifice the offsets’ integrity.

These problems are compounded by the risk that the injection of large quantities of offsets into the market could result in a “subprime carbon” syndrome similar to the subprime mortgage syndrome.  Low-quality assets can be difficult or impossible to distinguish from legitimate assets, especially in large, poorly-regulated markets.  Friends of the Earth explained:

Most cap-and-trade proposals provide for a second type of tradable carbon instrument, known as carbon (offset) credits.  These credits are not created by government fiat, as is the case with allowances, but rather are earned for not emitting GHGs (compared to a business-as-usual scenario).  They are generated outside the capped economy by projects designed to reduce, avoid or sequester GHGs, and can be sold to emitters within the capped economy to help them comply with  their GHG limits.  The largest market for carbon credits comes from projects based in developing countries, under the Kyoto Protocol’s Clean Development Mechanism (CDM).  

The buying and selling of carbon (allowances and credits) is fundamentally derivatives trading.  Currently, most carbon is sold as futures or forward contracts, a type of derivative.  These contracts contain promises to deliver carbon allowances or credits in a certain quantity, at a certain price, by a specified date.  Today’s carbon markets are small, but if the United States adopts carbon trading on the scale envisioned by most federal cap-and-trade bills, carbon derivatives will become what Commodities Future Trading Commissioner Bart Chilton predicted would be “the biggest of any derivatives product in the next four to five years.”

Thus, there is a possibility that “subprime” offsets could corrupt and devalue the legitimate allowance price.

Finally, the use of offsets, even if legitimate and verifiable, avoids or delays implementation of emissions reduction strategies within the cap.  As the GAO noted, some stakeholders have expressed concern that the availability of offsets could induce regulated sources to “delay making investments to reduce emissions internally, an outcome that could ultimately slow the development of, and transition to, a less carbon-intensive economy.”
  To the extent that a cap-and-auction system is intended to initiate a trajectory of emissions reductions within the cap, the use of offsets should be severely limited or precluded entirely.

10.
Examples of Volatility-Limiting Policies in Current Legislation

Waxman-Markey provides some downwards price stability by including a minimum auction price, although it does not create a floor on allowance prices traded on the spot market.  To limit price spikes, the bill also includes provisions for the sale of additional allowances from a reserve pool of offsets triggered at a price threshold.  

Under the Van Hollen bill, covered entities (emitters subject to the cap) can only buy and hold an amount of allowances that reflects their anticipated needs.  The goal is to prevent speculation, manipulation or hoarding of allowances.
  The bill attempts to limit price volatility by allowing “banking” and “borrowing” of allowances from a reserve pool.  Up to eight percent additional allowances (per year) would be made available when prices hit a pre-determined threshold, but would be “paid back” by reducing availability of allowances in the years 2030-2050.  
Representative McDermott has proposed an adjustable pricing mechanism (H.R. 1683, “The Clean Environment and Stable Energy Market Act of 2009”) that authorizes the Treasury Department, in consultation with EPA, to set carbon prices on a five-year trajectory adjusted in the fourth year of each cycle, to meet carbon reduction targets that would lead to eighty percent reductions by 2050.  The carbon price would be imposed upstream at the first point of sale, and the pricing system would be expanded to include other greenhouse gases.  The proposal avoids the price volatility problem of cap-and-trade by simply setting the price trajectory in advance and adjusting it predictably.
F. 
Linking Cap and Trade Systems

Because CO2 is a global pollutant, emissions reductions in one place have the same effect as reductions elsewhere.  The idea of a cap is to maximize the reductions for a given cost by making reductions where they are least expensive.  Linking cap-and-trade systems increases the potential to minimize costs of reduction, but it also raises serious design and implementation problems.  Enforcement, stringency of the cap, verification of offsets, borrowing, banking and the levels of price floors and ceilings would all need to be harmonized in a linked system.  If these were inconsistent, the result could be to undermine the effectiveness of the cap. 

The Congressional Budget Office summarized the problem:
In contrast with a harmonized tax, lax monitoring or enforcement in one country would undermine the effectiveness of the policy not only in that country but in other participating countries as well.  The country with lax enforcement could become a supplier of fraudulent allowances (ones that did not correspond to actual reductions), diminishing the environmental integrity of the entire trading system.

Monitoring or enforcement would be practically impossible in a country such as China with many thousands of small factories spread throughout the country.  The number of factories is not the only problem.  There are many countries in the world where rampant corruption, civil unrest, or limited resources would be make it impractical to rely upon government assurances of monitoring and enforcement.

The CBO noted the difficulty of ensuring reliable communication between countries using “apples and apples” metrics:
Further, the systems that track and transfer allowances in different countries (referred to as “registries” in the EU) would need to be able to communicate with each other.  Finally, as with a harmonized tax, each country’s cap-and-trade program would need to cover similar sources of emissions, and provisions would need to be made to avoid double charging (or not charging for) emissions if countries applied their caps at different points in the carbon supply chain.

 
In addition, linking trading among countries with different allowance prices would create incentives for “strategic behavior”:

Linking cap-and-trade programs would also entail additional challenges beyond those associated with harmonizing a tax on CO2.  Linking would change the price of allowances in each participating country, which would alter gains and losses and could create incentives for strategic behavior.  A country with a relatively high allowance price (because of a more stringent cap, for example, or a greater dependence on high-carbon fuels) would experience a price decrease as a result of linking.  In contrast, a country with a relatively low price before linking would see an increase.  Those price changes would have several effects that countries would need to consider:

The change in the price of allowances would alter the gains and losses experienced by companies that, before linking, had been net buyers or net sellers of allowances.  For example, if the United States experienced an increase in the price of allowances as a result of linking, U.S. firms that had been net sellers could benefit, whereas net buyers could be worse off.  

In addition to altering the gains and losses experienced by individual firms, linking would create net flows of allowances—and flows of resulting revenues—into, or out of, countries.  Countries could have an incentive to choose their caps strategically so as to take advantage of those potential flows.  For example, a country might try to choose a less stringent cap so that it could become a net supplier of allowances.

A change in the price of allowances as a result of linking could alter the incentive of domestic producers to invest in new technologies—such as energy efficiency improvements or alternative fuels—that would reduce CO2 emissions.  Linking would remove a country’s ability to determine the terms of regulation for its own businesses.  For example, if a country that did not allow its firms to borrow future allowances for current use was to link with a country that did, firms in both countries would have access to borrowed allowances.  In a similar manner, the use of other flexible design features—such as banking, offsets, and a safety valve . . . —would be available to all firms in a linked system should any one country allow its firms to comply in those ways.

Design features that could make a U.S. cap-and-trade program more efficient than an inflexible cap could make other countries more or less willing to link their cap-and trade program with a U.S. program.  The following discussion examines linkage considerations associated with efficiency-improving design features discussed in the previous section: a safety valve, a price floor, banking and borrowing provisions, and a circuit breaker.  It does not address other design features that could influence whether a country decides to link its trading system with a U.S. system.  Those features might include U.S. decisions about how to allocate allowances to domestic sources or decisions about whether to allow sources to comply by using offsets such as biological sequestration (capturing carbon for long-term storage in trees or soil), geological sequestration (capturing carbon and storing it in the ocean or in the earth), and projects designed to reduce emissions in developing countries.

Including a safety valve in a U.S. cap-and-trade program could limit the likelihood that countries participating in a system with an inflexible cap, such as the EU’s ETS, would be willing to link with a U.S. program.  That reluctance could stem from two concerns.  First, if the EU agreed to link with a U.S. program, it would no longer be able to maintain a rigid cap because EU sources would have access to allowances at the safety-valve price.  In addition, the U.S. government could receive significant revenue by selling allowances to EU firms.  Linking a U.S. cap-and-trade program with trading programs in other countries could limit the ability of the U.S. government to set a floor on the price of allowances, even if it chose to sell a significant fraction of domestic allowances in an auction.  Linking could greatly expand the size of the allowance market, which, in turn, would reduce the government’s ability to affect their price by withholding allowances from the domestic auction.

As with a safety valve, if one country in a multinational cap-and-trade program chose to allow its emitters to bank or borrow allowances, then those options could become available to all emitters within the system, regardless of their location.  For example, if firms in one country were allowed to bank allowances (for example, in 2010), those additional allowances would be available through the allowance trading market to firms in all countries in the linked trading system in a future year (for example, in 2015).  Banking could be problematic if some countries had binding targets that had to be met within a given period, however.  That concern has caused EU countries to prevent emitters from banking allowances from the first phase (2005 to 2007) of its ETS for use in the second phase, which has binding targets for the 2008 to 2012 period.
Anticipating that a national cap-and-trade system will eventually be linked worldwide, we recommend a streamlined upstream cap and auction system without trading or offsets, and with only limited banking and borrowing.

UPSTREAM CAP-AND-AUCTION WITH INVESTMENT


Based upon the preceding discussion we propose an upstream cap-and-auction program with significant auction revenues allocated to mitigating the effect of higher prices on low-income households and to investments in energy efficiency, renewable energy, and research and development of new energy efficient technologies and practices that will save energy and create jobs.  

The upstream cap-and-auction with investment approach is based upon the Van Hollen bill, but with the critical difference that a portion of revenues are allocated as described above rather than being returned to Americans through dividends as proposed by Congressman Van Hollen.


The following key elements of a cap-and-auction with investment program are taken directly from the Van Hollen bill.  The program would:

· Impose a gradually decreasing cap on CO2 emissions eventually reaching an eighty-five percent reduction from 2005 levels in 2050;

· Be imposed upstream for ease of administration and to comprehensively address all uses of fossil fuels;

· Entities that make a “first sale” in United States markets of a covered fuel are required to surrender carbon allowances
 equal to the number of metric tons emitted during each compliance year;
 

· “Covered fuel” includes oil, natural gas, coal and products of those fuels derived for use as a combustible fuel offered for sale in the United States;

· Additional carbon allowances will be issued for CO2 that has been “safely and verifiably captured and sequestered,” so that emissions that are captured and sequestered do not count against the cap and do not require the purchase of allowances;

· Auction allowances rather than distribute them for free in order to avoid aggravating the regressive effect of increased energy prices and to avoid windfalls to incumbent polluters;

· The Secretary of the Treasury will conduct at least four auctions each year, with participation limited to owners of covered entities; 

· Limits will be established on the amount of allowances that a single entity will be able to purchase at each auction in order to prevent “speculation, manipulation or hoarding of permits”;

· The Secretary will have the authority to set a minimum purchase for each auction;

· Impose penalties for failure to surrender the required number of allowances equal to three times the fair market value of allowances issued for emissions occurring in the calendar year for which the allowances were due;
 

· Limit trading to the owners of covered entities;

· Limit allowance price volatility and price spikes by:

·  Permitting unlimited banking of allowances, subject to the qualification that the Secretary may require that allowances expire if “necessary to ensure the authenticity and integrity of carbon permits or the carbon permit trading system”;
  

· Allowing the auction of up to eight percent more allowances than would otherwise be available in an auction if necessary to reduce price spikes, with the extra allowances made available for this purpose subtracted from the number of allowances that would otherwise be made available in the years 2030 through 2050;

· Impose a carbon equivalency fee on imports and a payment to exporters to create a level playing field with foreign producers of carbon-intensive goods;

· allocate revenues to low-income households and to weatherization of low-income homes in order to mitigate the regressive impact of increased energy bills;

· allocate revenues to energy efficiency and renewables in order to reduce greenhouse gas emissions more rapidly than solely relying on consumer response to higher prices, while also obtaining collateral reductions of other emissions that result from combustion of fossil fuels; 

· allocate revenues to research and development in order to hasten the design, manufacture and implementation of new technologies and practices that will reduce greenhouse gas emissions as well as increase employment and build a stronger economy; and
· remaining revenues will be returned to households through dividends or tax reductions with the percentage of total revenues returned increasing over time as the total amount of carbon revenues increases.
Impact of a National Upstream Cap-and-Auction with Investment Program on the Midwest


Midwestern states are responsible for a disproportionate quantity of greenhouse gas emissions and will likely bear a disproportionate burden of actions taken to reduce those emissions.  On the other hand, the Midwest may benefit from employment gains as wind and solar generating capacity as well as biofuels production are expanded in the region.  

A.
Impact on the Midwest Compared to Other Regions

The World Resources Institute, in Charting the Midwest: An Inventory and Analysis of Greenhouse Gas Emissions in America’s Heartland, found that:
The Midwest is a major emitter of GHG emissions in national and international terms.  With GHG emissions of approximately 1.5 billion metric tons of carbon dioxide equivalent (CO2e) in 2003, the eight Midwest states examined in this report account for nearly 25 percent of total U.S. emissions and 5 percent of world emissions.  If the Midwest were its own country, it would be the fifth largest emitter in the world.  All eight Midwest states rank in the top 25 nationally for GHG emissions, with four states—Ohio, Indiana, Illinois, and Michigan—ranking in the top 10.

Three sectors—electric generation, transportation, and industrial energy use—account for 75 percent of total Midwest GHG emissions.  With average annual respective growth rates of 1.7 and 1.4 percent, the top two emitting sectors—electric generation and transportation— are also the fastest-growing sectors in the Midwest.  Total emissions from these sectors are increasing slightly faster in the Midwest than they are nationally.

The average person living in the Midwest emits 13 percent more GHGs annually than the national per capita average and nearly four times the global average.  State emissions per capita vary considerably across the Midwest and reflect the overall emissions of various activities, such as driving, energy-intensive manufacturing, electric power generation, and the use of land for agriculture.  Per capita emissions in two states, Indiana and Iowa, at 44 and 37 metric tons of CO2e per year, respectively, far exceed regional (26 metric tons), national (23 metric tons), and world (6 metric tons) averages.  In Indiana, substantial coal use for electricity generation and a high concentration of energy-intensive industry are primary drivers, while in Iowa, coal use for electricity generation and agricultural production primarily explain these findings.

The costs that could be imposed on the Midwest obviously create complex equity and political issues.  Midwesterners might understandably resist bearing a greater than average cost to reduce greenhouse gas emissions, ignoring the inconvenient fact that to date they have been avoiding paying the costs of dumping emissions in the atmosphere.  Cap-and-auction would only require that Midwesterners and all Americans begin to pay the costs they actually impose on the environment.  Whatever the actual equity considerations, politicians can and will respond to the apparent inequity.  Governor Daniels’s op-ed on Waxman-Markey in the Wall Street Journal is one example:

Quite simply, it looks like imperialism.  This bill would impose enormous taxes and restrictions on free commerce by wealthy but faltering powers -- California, Massachusetts and New York -- seeking to exploit politically weaker colonies in order to prop up their own decaying economies.  Because proceeds from their new taxes, levied mostly on us, will be spent on their social programs while negatively impacting our economy, we Hoosiers decline to submit meekly.

The root of the issue is variations in regional fuel mix, compounded in some instances by variations in levels of energy use.  Electricity rates in the Pacific Northwest, which is generously endowed with hydroelectric power, should be barely affected by a carbon tax or cap-and-trade system.  In contrast, midwestern states, which primarily employ coal for electricity generation, and northeastern states, which rely heavily on fuel oil for heating, could face disproportionate impacts.  In addition, people in rural areas tend to drive longer distances than city-dwellers, so their transportation costs would be expected to increase more. 
The Midwest, with its reliance on coal, heavy industry and vast rural areas would appear to be particularly vulnerable to increased energy prices.  It is unclear, however, how severe the regional disparities will actually be.  They may be less than expected according to economists Kevin A. Hassett, Aparna Mathur and Gilbert E. Metcalf, who analyzed both the direct and indirect incidence of a hypothetical carbon tax of $15 per metric ton of CO2 in a recent American Enterprise Institute working paper.
  They defined the direct component as the increased cost of gasoline, home heating and electricity.  The indirect component is the increased cost of other goods, ranging from air travel to food purchases, resulting from the higher cost of fuel used in their provision.  The two components are of similar magnitude, but the indirect component is nearly uniform across the U.S., reflecting our national market for consumer products.

Hassett et al. chose the household as the unit of consumption and considered the lifetime incidence (economic burden) of a hypothetical “upstream” carbon tax.  When both direct and indirect impacts of the carbon tax were included, Hassett et al. calculated that in 2003 the largest variation between regions was less than 0.37% of household income.  (This was less than the maximum regional differences in the two other years chosen for the analysis — 0.42% in 1987, and 0.89% in 1997.)  They concluded:

Carbon taxes are . . . thought to have uneven regional effects.  We . . .  find that the regional variation is at best modest.  By 2003 variation across regions is sufficiently small that one could argue that a carbon tax is distributionally neutral across regions.

The U.S. Census Bureau reports that the median U.S. household income in 2006 was $48,201.
  Thus, the 0.37% difference represents a difference of just $178 annually between typical households in the most affected and the least affected regions.  The average interregional difference is much less.  Nevertheless, aggregated over millions of households this difference could be considerable, especially if a carbon price surpasses the relatively modest carbon emissions price level in the Hassett analysis.

In a recent Resources for the Future paper, “The Incidence of U.S. Climate Policy: Alternative Uses of Revenues from a Cap-and-Trade Auction,” Dallas Burtraw, Richard Sweeney, and Margaret Walls examined income and distributional effects (across eleven regions) of an emissions cap with auctioned permits that resulted in a price of $20/ton CO2.
  They considered distributional effects on an annual basis, which tends to magnify disparate impacts between income groups (and may also magnify regional differences).  Hassett et al.’s analysis, by contrast, tends to minimize the disparate impacts.

Burtraw et al. found that “putting a price on CO2 emissions can distribute costs unevenly across income groups and regions, and that revenue allocation decisions can either temper or exacerbate these distributional effects.”  They found that, compared to revenue recycling via reduced payroll tax rates, a direct “dividend” approach would result in slightly larger net regional differences, especially in the lowest income groups.  Yet even those differences would amount to no more than two percent of total annual income, assuming a CO2 price of $20/ton. 

Disparate impacts on households across regions can be compounded by regional differences in impacts on energy-intensive industries and their workers.  For example, while energy consumers in coal-mining states might be affected only slightly more than those in other states, workers who mine, process or transport coal would face far larger impacts as a carbon tax (or cap) created pressure to shift away from coal to low-carbon alternatives.  Conversely, the same tax (or cap) could be expected to benefit workers in states with abundant renewable resources.  States in the Midwest with both coal and wind resources might be net employment gainers as construction and operation of wind generation facilities increased; but its coal workers would still need transition assistance.

The regional disparities could also have political impacts.  Michael Cragg (Brattle Group) and Matthew Kahn (UCLA and NBER) addressed the political implications of regional disparities in a recent study.
  Cragg and Kahn found that conservative, poor and rural areas have higher per-capita carbon emissions than liberal, richer and more urban areas and that members of Congress from the conservative districts, not surprisingly, have a much lower probability of voting for what they term “anti-carbon” legislation.  While acknowledging a large ideology effect; “holding per-capita carbon and income constant, conservatives tend to vote against climate change legislation.”
  They conclude that it is “a political necessity that some offset be designed” to respond to the regressivity of putting a price on carbon.

B.
Reducing the Impact

In the context of a carbon tax, Gilbert Metcalf described a straightforward way to mitigate distributional disparities in recent testimony before the House Ways and Means Committee: adjust the amounts of revenue recycled according to the average regional carbon tax burden.
  For instance, if households in the Pacific Northwest would indeed pay less in carbon taxes than the national average, individuals or households in that region would receive proportionately lesser payroll tax reductions or direct distributions of revenue.  Households in the Plains states might receive a correspondingly greater share of the recycled revenue.
  In this way, a revenue-neutral carbon tax could be regional-neutral as well.
 

Metcalf proposed an adjustment in the amount of revenue to be recycled that would be based upon the average regional carbon tax burden, but his approach could easily be adapted to a cap-and-auction program.  Total auction revenues could be returned to regions or states based on a formula that would take into consideration the revenues received from the region or state.  The revenues could be returned to individuals or households as proposed by Metcalf or used for other productive purposes.

The percentage of revenues returned to a particular region or state need not precisely match the percentage received through the auction.  Such an approach would likely lead to significant windfalls for states with extensive manufacturing or that export fossil fuels, since the costs incurred by fossil fuel producers and manufacturers will likely be passed through to their customers throughout the country and world.

While Metcalf’s focus is on households, Representative Larson addresses disparate impacts on energy-intensive industries.  His America’s Energy Security Trust Fund Act of 2009 (H.R. 1337) designates one twelfth of the total of initial carbon tax revenues to assist affected workers and industries, with the “transition assistance” to be phased out over a decade.  As with the Metcalf proposal, the Larson approach would be equally feasible using cap-and-auction revenues.  A different approach in cap-and-trade legislation introduced by Representatives Inslee and Doyle (“Inslee-Doyle”), the Emission Migration Prevention with Long-term Output Yields Act (H.R. 1759), would grant free allowances to “energy-intensive, trade-exposed” industries; however this would appear to mute the very price signal that such industries require to reduce emissions.

The carbon equivalency fee approach borrowed from the Van Hollen bill and incorporated in the upstream cap-and-auction with investment program is designed to protect industry in the Midwest and throughout the United States while at the same time maintaining the price signal.  Rather than mute the price signal, as could occur under Inslee-Doyle, the effect of the price signal is conveyed to all manufacturers competing with United States companies for carbon-intensive goods.  It can be supplemented, if politically necessary, with a variation on the Metcalf approach.

C. Potential Clean Energy and Offset Projects in the Midwest

Although the Midwest may face a disproportionate share of costs under a cap-and-trade regime, the region also stands to benefit in other respects.  First, given the region’s enormous wind resources,
 the Midwest is poised to be at the vanguard of the transition to a low carbon economy.  One study found that an aggressive renewable energy program could generate thousands of jobs and hundreds of millions of dollars of local income for the region.

Second, if offsets are incorporated into a national cap-and-trade regime, as seems likely, the Midwest may be able to avail itself of many offset opportunities.  According to a recent report sponsored by the Chicago Council on Global Affairs, the Midwest “seems likely to enjoy a comparative advantage as a supplier of domestic offsets.”
  In particular, there may be offset opportunities in the agricultural sector, such as projects designed to sequester carbon in the soil carbon, reduce methane from livestock and manure, or reduce nitrous oxide emissions associated with fertilizers.
  In addition to the money generated from selling the offset credits, offset projects frequently generate secondary benefits (or “co-benefits”), including pollution reduction, energy cost savings, and job opportunities.  Thus, if the Midwest positions itself as a supplier of offsets under a cap-and-trade regime, the region could benefit both economically and environmentally, and these economic benefits could help mitigate the regional cost disparities that might result from a price on carbon.

CONCLUSION


A national upstream cap-and-auction system should be expected to approach the efficiency of the “gold-standard” of a carbon tax if it auctions one hundred percent of allowances and includes volatility-limiting measures, such as banking, borrowing and a trigger to release additional allowances from future years.  The relatively simple cap-and-auction system would not include carbon “offsets,” which raise serious concerns about verification and trading in “subprime carbon” assets and create the potential to confuse or dilute the incentives for and delay implementation of domestic carbon reductions.  Our proposed system would ideally need to be linked to the systems of other nations, but its simplicity would require harmonization of fewer parameters than more complex and potentially unstable cap-and-trade systems such as Waxman-Markey.  Combined with the allocation of a portion of the revenues to mitigate the impact of higher energy prices on low-income households, reduce greenhouse emissions through investments in energy efficiency and renewable energy, and support new energy efficient technologies and practices, an upstream cap-and-auction program would be more effective, transparent, and more distributionally fair than proposals such as the Waxman-Markey bill.  As the cap becomes tighter and the revenue stream increases, an increasingly large percentage of revenue could be distributed either via payroll tax reductions or direct dividends to households, mitigating the program’s overall impact on household income and limiting or eliminating any regressive effects.  
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