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This policy brief discusses the Carbon Limits and Energy for America’s Renewal (CLEAR) Act
in the context of the green economy, with a special focus on its ability to drive innovation, avoid
regressive wealth transfers, contain costs, and create new jobs. The primary findings of this report
are:
•

By setting an economy-wide price on carbon, the CLEAR Act will create equal incentives
for greenhouse gas reduction for all economic actors, maximizing incentives to
innovate and invest across all sectors, while rewarding the lowest-cost opportunities
for the abatement of emissions.

•

The auction approach in the CLEAR Act will reduce overall compliance costs because
it does not mute price signals by giving away free allowances.

•

The CLEAR Act avoids large regional disparities.

•

Because the amount of the dividend is the same across income distributions, the auctionand-dividend structure provides the greatest support to low-income families, and
avoids regressive wealth transfers.

•

A strong economy-wide price signal that drives innovation and investment in energy
efficiency and clean energy can help spur job growth in a number of important
economic sectors, and help support promising nascent industries.

•

Overall costs imposed by the CLEAR Act are modest, and are overwhelmed by the social
benefits achieved by greenhouse gas reductions. In addition to short-term job creation
and technological innovations, the environmental benefits of the bill are likely to
greatly exceed the costs.

Scope of Analysis
The CLEAR Act embodies a
cap-and-refund approach to
reducing greenhouse gas emissions
A Different Approach
On December 11, 2009, Senators Cantwell and Collins introduced the CLEAR Act, which
embodies a “cap-and-refund” approach to addressing climate change.1 The Act would create a
nationwide limit on greenhouse gases by capping total emissions and requiring major polluters
to buy “allowances” for each ton of greenhouse pollution produced. The Act would auction
off all allowances and would distribute 75% of revenue generated by that auction to American
households. The remaining 25% of revenue is reserved for a variety of purposes, including
additional greenhouse gas reductions, transition assistance, and investments in renewable energy
technology.
Several potential tools to respond to the problem of greenhouse gas emissions are currently on
the table. Under the Supreme Court’s decision in Massachusetts v. Environmental Protection Agency,
the Clean Air Act grants EPA the power to regulate greenhouse gas emissions, and the duty to
move forward with several mandatory regulatory steps. In The Road Ahead: EPA’s Options and
Obligations for Regulating Greenhouse Gases (IPI Report No. 3, Apr. 2009), Jason A Schwartz and
Inimai M. Chettiar discuss how EPA can use its authority in the most cost-effective way, without
interfering with potential congressional action, finding that EPA likely has authority to create an
economy-wide cap on greenhouse gas emissions.
Climate change bills have been offered in both the House of Representatives and Senate during the
111th Congress, and the American Clean Energy and Security Act of 2009 (H.R. 2454) passed the
House on June 26, 2009. That bill would establish a national economy-wide cap on greenhouse gas
emissions, as well as several additional measures meant to augment reductions under the cap or
reduce compliance costs. In The Other Side of The Coin: The Economic Benefits of Climate Legislation
(IPI Policy Brief No. 4, Sept. 2009), J. Scott Holladay and Jason A Schwartz calculate a preliminary
but conservative estimate of the economic value of H.R. 2454’s environmental benefits, finding
that the costs of the bill are well-justified by its payoffs.
This policy brief examines a third approach—the cap-and-refund model in the CLEAR Act—
through the lenses of innovation, job creation, and equity-sensitive cost-benefit analysis. In
Unlocking the Green Economy: How Carbon Pricing Can Open the Floodgates of Private Investment in
Clean Energy (IPI Policy Brief No. 2, Dec. 2008), Michael A. Livermore discussed the relationship
between carbon pricing and energy innovation. That analysis is extended here to cover the
innovation and job creation potential of the CLEAR Act, as well as its distributional impacts,
environmental benefits, and mechanisms for cost-containment. The analysis contained here draws
extensively on existing literature and seeks to summarize some of the key economic and policy
implications of the legislative proposal.
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Innovation
A price on carbon will help drive
investment in and adoption of new
technologies across the economy
Prices: The Spurs that Drive Innovation
Strong empirical and theoretical evidence reveals that price signals drive innovation.2 As far back
as 1932, economists noted that “a change in the relative prices of factors of production is itself a
spur to invention.”3 The argument is a straightforward application of basic economic principles: as
returns on innovation grow, investment in creating innovation will increase. Businesses currently
pay nothing when they emit greenhouse gases; there is therefore no financial incentive to invest in
research to reduce those emissions; a price signal on carbon would change those incentives.
Price signals drive not only research and development, but also the adoption of existing
technologies. As returns for adopting a technology increase, consumption of the technology
by businesses and households will increase. Prices also serve a signaling function that can help
overcome informational or behavioral barriers to technological adoption.4
Private investment has led to breakthrough technologies in areas as diverse as aeronautics,
pharmaceuticals, and information technology. The development of new technologies across
the economy characterized the twentieth century and drove rising living standards throughout
the United States.5 In the areas of energy production and efficiency, some early successes carry
the promise of tremendous opportunities. For example, recent investments in the research and
development of windmills have started to lead to significant improvement in turbine quality.6
Technological breakthroughs in solar panel manufacturing have similarly begun to decrease the
price of renewable electricity generation.7 But many potential opportunities remain untapped at
the current levels of investment.
The most comprehensive analysis of innovation and adoption opportunities related to energy
efficiency and clean energy production was conducted by the consulting firm McKinsey &
Company.8 The McKinsey analysis found a very large number of technological opportunities to
reduce or avoid greenhouse gas emissions across a variety of economic sectors. Five core “clusters”
of opportunities were identified: buildings and appliances, transportation, industry, carbon sinks,
and power. In each of these clusters, a range of technologies or practices would be profitable if a
sufficient price were placed on carbon.
A major finding of the McKinsey analysis is that many abatement opportunities already have
positive potential payoffs, but have not yet been adopted. Such opportunities exist throughout the
energy efficiency sector. Market failures that account for this sub-optimal technological adoption
can be institutional, informational, or behavioral. Institutional arrangements can dull market
signals: for example, the landlord-tenant relationship can complicate the adoption of energyefficient improvements in apartment buildings.9 A number of informational problems can plague
the energy efficiency market, including lack of awareness about returns on energy efficiency
investment.10 Finally, a lack of salience, cognitive dissonance, or normative bias may all interfere
with consumer decisions—and even many business decisions—in the energy sector.11
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Analysis
The CLEAR Act has several features that will affect technological development. Most important,
the legislation creates a consistent and predictable pricing signal across the entire economy. In
addition, specific features of the Act will help overcome market inefficiencies that impede optimal
technological adoption.
New Technologies: A large number of potential technologies will come online in response to
the CLEAR Act’s pricing mechanism.
Putting a price on carbon12 emissions will expand the range of abatement, clean energy, and energy
efficiency technologies that are financially attractive. Even with a relatively modest price on carbon,
retrofitting residential buildings with better insulation and adopting new hydrofluorocarbons
management protocols become cost-effective.
Figure 1
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Figure 1 illustrates how, even at the bottom of the
price collar, the CLEAR Act makes wind power
competitive with coal-fired electricity generation,14
driving new investments in, and more widespread
adoption of, clean energy technologies.15 As the
price collar increases, the CLEAR Act will make
producing power from renewable resources more
attractive, spurring investment and innovation.
Overcoming Market Failures: The CLEAR Act can
help overcome institutional, informational, and
behavioral barriers to technological adoption.
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Many investments could already be made (but, to date, have not been made) in a range of existing
energy-efficiency technologies with positive economic returns,16 indicating that market failures or
barriers are preventing the optimal economic choices.
The CLEAR Act can help overcome these failures in several important respects. Landmark
legislation can direct attention to energy prices and abatement opportunities, helping to overcome
salience issues associated with the small, incremental nature of energy efficiency payouts.17
Environmental measures can force companies to rethink their production processes and overcome
the institutional inertia that stops smart investments.18
Additionally, the CLEAR Act’s dividend checks to Americans can be coupled with information
on energy-saving opportunities,19 helping to counteract consumers’ lack of knowledge about their
options and the potential payoffs of investment. The dividend will serve as a periodic reminder of
energy efficiency opportunities and will help overcome barriers to capital20 by providing individuals
and families with bursts of funds that can be directed to the kind of small-scale investments where
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many of the highest returns on energy efficiency are found.
Overcoming these market failures can have big paybacks. Improvements in lighting alone could
produce $20 billion in direct return on investment.21 Technologies with positive paybacks
include fuel economy packages for light trucks, improved efficiency of residential water heaters,
increasing efficiency at existing power plants, and conservation tillage.22 Taking advantage of these
technologies can generate billions of dollars for the U.S. economy in energy efficiency savings.23
Equalizing Incentives: The CLEAR Act sets an economy-wide price for carbon, sending equal
signals for innovation across economic sectors.
The CLEAR Act takes an economy-wide approach to correcting market failures. Charging polluters
in different industries the same price for carbon emissions expands the potential for cross-industry
trade-offs and lowers the overall costs of compliance. Some polluters will find it less expensive
to reduce emissions, and will pursue direct emission abatement options rather than purchase
carbon allowances at auction; other emitters will face greater costs for pollution controls and will
instead choose to purchase carbon shares. Regulating the entire economy at the same level allows
market forces to identify the lowest-cost options and so determine which polluters should invest
in abatement.
Figure 2 illustrates the counter-productive outcomes from placing different carbon prices on
different economic sectors. An optimal economy-wide price generates the efficient level of
emissions reductions, and achieves
Figure 2
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The CLEAR Act is able to send a optimal
savings
constant, un-distorted price signal
low
to all sectors of the U.S. economy in
large part because it auctions off all
its emissions allowances, rather than
giving some carbon shares away by
emissions
free allocations.25 Other legislative
decrease
increase
proposals on climate change have
included significant free allocations of
emissions allowances to certain industries, and economists can predict the consequences. If free
allowances are allocated to local electric distribution companies, the overall cost of the program
rises by 25.9%, electricity prices are depressed, and the electric sector emits 24% more emissions
than it would without the free allocations.26 To offset that emissions increase, corresponding
emissions reductions must be made in other sectors, which will come at a higher price.

Job Creation
Development of new technologies
and economic opportunities will
help generate jobs in key sectors
Unemployment and Underutilization
Economists have devoted considerable attention to the causes of unemployment and have proposed
a range of competing explanations for persistent unemployment, include wage inflation, search
costs, suppressed demand, and the effect of government programs on labor supply.27 In recent
years, regional unemployment and unemployment within specific demographic populations have
become growing concerns.28
Underemployment and shrinking real wages also pose threats to well-being, especially for lowerincome families. Changes to the U.S. economy in recent decades have triggered large shifts in
employment opportunities from manufacturing jobs (which in the past had been characterized
by stability and rising wages) to service sector employment (typically offering less opportunity for
wage growth and long-term stability).29 During this transition period, skills that had been acquired
through years of on-the-job training also have become less valuable, reducing worker productivity
and wage potential.
Competition from overseas workers, who have much lower real wages, has increased as trade
barriers have been eliminated, communications technologies have improved, and many developing
countries have gained greater political and economic stability. While, in the aggregate, this global
competition can be expected to increase productivity, certain domestic populations have seen
their livelihoods threatened. In the past thirty years, the fraction of U.S. workers employed in
manufacturing has fallen from 25% to less than 9%.30
In addition to this longer-term trend, the recent housing bubble and financial crisis have caused
shocks that have led to higher levels of unemployment.31 The run up in home prices encouraged
investors to seek out opportunities in the real estate markets and encouraged low-income workers
to focus on developing construction skills. The bursting of the house price bubble left many
workers once drawn to the construction industry un- or under-employed.
The financial crisis also served as a more general shock to the economy as credit tightened, businesses
had difficulty borrowing for expansion, and uncertainty about the health of the economy spread
to investors and consumers. As a consequence, labor participation has fallen, creating significant
unused or underutilized labor resources. While real productivity and hours worked per employee
have grown,32 job growth has lagged other indicators as the United States economy has emerged
from the recent recessions.33 Steps by the U.S. government to stimulate demand and avoid public
sector layoffs have only partially mitigated these effects.
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Analysis
The CLEAR Act will likely have several beneficial effects on the labor market—helping to employ
workers hit hardest by the bursting of the housing bubble and generating jobs through increased
consumer spending and green technology investment.
Realignment: By creating a vast new field of business opportunities, the CLEAR Act can help
increase the utilization of labor resources.
Long-term, negative trends in the manufacturing labor market have been compounded by the
recent financial crisis and resultant recession, causing significant underutilization of resources,
particularly for workers without a college education but with strong work histories or on-the-job
training.
The CLEAR Act will generate jobs in several sectors. In the construction sector, jobs installing solar
panels, re-insulating homes, and buildings and installing new infrastructure are likely to be created.
These jobs are of particular interest because they offer low-credentialed workers the opportunity
to earn relatively high wages. The CLEAR Act will also increase the demand for manufactured
products, such as solar cells, wind turbines, and heating, ventilation and air conditioning systems
(HVAC). The price signals sent by the
Figure 3
CLEAR Act will lead to investment and
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production of these green technologies
green jobs tighten
and, if manufacturing takes place in the
labor market
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the overcapacity in the manufacturing
labor supply
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(new)
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As illustrated in Figure 3,34 when the
housing bubble burst, it caused job loss
as demand for construction workers
decreased. Because wages are slow to
job loss
housing jobs
fall to match demand (i.e., wages are
“sticky”), those workers unwilling to
post-bubble
bubble
take pay cuts soon find themselves
unemployed. But green investment
can take up this wage slack by tightening the labor market in housing—as jobs are created by
green investment, presently unemployed workers from the housing sector can find work in the
green sector. At the same time, these new jobs do not put pressure on wages for housing workers,
reducing inflationary pressure and maintaining employment levels in the housing sector.
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Promising New Industries: The CLEAR Act can help the United States develop capacity and
economies of scale to compete internationally in the field of clean energy.
The green energy field is poised for tremendous growth in the coming decades, and several
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countries have already made significant investments to gain a head start in developing and
deploying those technologies. The United States lags behind countries such as Germany, Japan,
and China in creating incentives for investors to support green investment.35 Globally, the United
States ranks nineteenth in terms of a nation’s green technology production relative to the overall
size of its economy. By that same measure China ranks sixth; Denmark, Brazil, and Germany lead
the rankings due to their respective investments in wind technology, bioethanol production, and
the manufacture of turbines and solar cells.36
The economic argument in favor of price
Figure 4
developing green technology capacity
early is that the average price of
manufacturing new technology tends
to decrease sharply with the quantity
marginal costs
produced. These reduced costs, known average costs
as economies of scale, are enjoyed
by large or growing companies and
industries.37 Figure 4 shows how
economies of scale can be realized as
the average price of production falls
economies of scale
(which occurs until the incremental
quantity produced
costs of production exceed the average
costs).38 By encouraging investment in
the green energy sector, the CLEAR Act can help reduce the costs of production in that sector,
potentially allowing these producers to capture an important segment of this growing market and
ultimately helping to facilitate the creation of a robust domestic industry.
Green Jobs: Many of the jobs created by energy efficiency and clean energy investment are
necessarily domestic, and will help increase wages for low-income earners.
The CLEAR Act will generate an increase in jobs through two channels: the dividend will be used
to purchase goods and services, and prices will spur green spending by businesses and households.
The jobs created from dividend expenditures will likely mirror the types of jobs in the economy
overall, but investment in green technology will have important new effects on the labor market.
As the carbon prices rise, industries reliant on fossil fuels may potentially shed some jobs; those
losses will be offset by job gains in other sectors such as construction, wind and solar power
installation, and mass transit. Investment in green technology has been found to generate more
jobs than comparable spending on fossil fuels.39 This is due to the higher domestic content of
green energy compared to fossil fuels—a large fraction of the fossil fuel base in the United States
is imported from foreign countries; more of the inputs for renewable energy capacity (including
installation and maintenance) occur in the United States. Energy efficiency jobs similarly are more
likely to be domestically based.
Investment in clean energy also generates jobs at all ranges of the income spectrum. Studies have
reported that spending on green technology produces substantially more low-credentialed (high
school degree or less) but relatively higher-earning jobs as a comparable amount of spending on
fossil fuel powered energy. Because of the high level of job creation from green energy spending,
more jobs of every type are created and those jobs are proportionally of higher quality.40

7

Equity, Costs & Benefits
The benefits of inaction are severe
and can be mitigated at low cost
with few distributional effects
Cost-Benefit Analysis and Distribution
Cost-benefit analysis seeks to maximize the net benefits that society will enjoy from its regulations
and policy choices. Net benefits are calculated by subtracting the costs of the policy from the
benefits. The benefits of environmental policies may include prices lowered, lives saved, wetlands
restored, or diseases avoided. The costs of environmental policies include direct costs, compliance
costs, enforcement costs, and price increases. The goal of the cost-benefit process is to identify the
policy alternatives for which the cumulative benefits exceed the cumulative costs by the largest
margin. These are the projects that generate the largest net benefits for society.
Estimating the costs and benefits forces analysts to carefully consider the proposed policy and
think through its impact on both the economy and non-market sectors such as human health
and the environment. By monetizing these impacts cost-benefit analysis simplifies comparisons
between projects and generates results that are salient to policymakers, advocacy groups, and the
public. While cost-benefit analysis has been controversial in some circles,41 it remains a useful tool
for allocating resources across policy options.
Well-conducted cost-benefit analyses also consider the distributional impacts of a proposed
policy. The current executive order governing cost-benefit analysis by federal agencies (signed by
President Clinton and kept in place by both President George W. Bush and President Obama)
requires distributional analysis of proposed regulations.42 The goal of distributional analysis
is to augment cost-benefit analysis by identifying who bears regulatory costs, and who are the
regulatory beneficiaries.
In the climate change context, it is extremely difficult to fully characterize the costs, benefits, and
distributional effects of a particular policy. Climate change itself is a complex process, and scientists
are continually updating their knowledge about the effects of greenhouse gas emissions on global
temperatures, and the effects of temperature increases on a variety of complex systems ranging
from weather patterns (including extreme weather), ecosystems, and climate feedback loops. The
lack of full scientific understanding hampers ability to predict the outcomes of policy choices.
In addition, many of the effects of climate change are difficult to monetize, and implicate important
value questions concerning inter-generational equity and the global responsibility for greenhouse
gas emissions. Finally, the costs of climate policy are difficult to know in advance, because many
economic sectors are likely to be affected and to respond in a number of different ways, including
through unanticipated innovation.
Notwithstanding these difficulties, governments typically do their best to understand the effects
of their choices on climate change, while recognizing the incompleteness of any particular model.
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Analysis
Simple analysis of the costs and benefits of the CLEAR Act, as well as the distribution of these
costs and benefits, shows that there are several mechanisms to control costs, that the benefits of
action far outweigh the relatively modest costs, and that the distribution of the program’s costs are
fair from both an income and a regional perspective.
Cost Containment: By spurring technological innovation and leveraging international
greenhouse gas projects, the CLEAR Act contains the cost of the program.
While there are many immediate and long-term economic benefits for greenhouse gas reductions,
there are also costs. The CLEAR Act has several features that can help reduce these costs.
The most important cost-saving measure is the use of a carbon price, which will give all economic
actors the incentive to identify the cheapest possible way to reduce emissions, and will even
incentivize firms to find ways to reduce costs before the program officially begins.43 The CLEAR
Act also sets aside a fraction of the revenue acquired from its auctions to dedicate to a number
of purposes, including paying for international greenhouse gas reductions. Many of the cheapest
opportunities to reduce emissions exist in developing countries—the CLEAR Act achieves its
emissions reduction goals in part by relying on these cheaper reductions. Under the CLEAR
Act, EPA would be the sole representative of American demand for international greenhouse gas
reductions, creating a “monopsony”44 and giving the agency significant bargaining power to achieve
more carbon reductions per dollar spent. Finally, the Act controls price volatility by placing both
a minimum and maximum price on the auctioned allowances—a “price collar,” which rises over
time. The initial collar is set between $7 and $21. The high range of the collar is just below the
federal government’s central estimate of the damages generated by a ton of carbon emissions.45
Over time the cap will rise faster than the rate of inflation.
Benefits: The cost of inaction on climate change is enormous; when the modest costs of the
CLEAR Act are compared against the costs of inaction, the benefits of the bill outweigh the
costs considerably.
The CLEAR Act will produce benefits significantly
in excess of costs. The benefits of the bill come in the
form of reduced damages from climate change and
include higher agricultural yields, less sea-level rise,
and reduced adaptation costs.46 The most common
tool for setting a monetary estimate on the value
of greenhouse gas reductions is the “social cost of
carbon,” which attempts to estimate the harm imposed
by the release of one ton of greenhouse gas emissions
into the atmosphere—avoiding those emissions
creates benefits. The costs of the bill will be imposed
on carbon emitters and intensive energy users. These
economic actors will be forced to take compliance
steps: either reducing their emissions or paying for
allowances under the cap. The cost of compliance rises
as the cap falls, but so do the benefits.
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Figure 5
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On the basis of a relatively conservative estimate of the cost of the bill in the early years,47 for the
CLEAR Act to generate net benefits, the social cost of carbon would have to be above $10.50.48 A
recent interagency taskforce put together by the Obama Administration undertook an exhaustive
effort to set a social cost of carbon for use in federal regulation, and developed a range of values of
$5, $21, $25, and $64.49 So long as the social cost of carbon does not fall at the lowest side of that
range, then the costs of the bill are justified, and benefits are likely to greatly exceed costs.50
Equity: The CLEAR Act avoids regressive wealth transfers and is relatively neutral with
respect to regional differences.
The impact of carbon pricing on vulnerable subpopulations is of particular concern to policymakers.
On its own, a carbon cap can have regressive effects on wealth, because lower-income families
spend a greater proportion of their income on energy. Because of geographic heterogeneity in
the fuel used for energy production, certain regions of the country can also bear disproportionate
costs under a cap.
A per capita dividend helps smooth out disparities. First, an equal dividend on a per capita basis
provides greater aid to lower-income individuals because it will make up a larger share of their
total income.51 The impact of a carbon cap on prices is also greatest for higher-income earners in
absolute terms, because they consume both more energy and more energy-intensive goods.52 As a
consequence, the dividend smoothes out distributional imbalances and even benefits households
with below-average incomes.53
The regional distribution of costs and benefits from the CLEAR Act is also fairly equitable—despite
regional differences in the fuel mix—because carbon intensity per capita is fairly constant across
the country when indirect consumption of energy is taken into account. The average costs of the
program across the country are estimated to be $232 per person per year. The costs in the highestcost state (Indiana) are $55 per person per year above the average, and the costs in the lowest-cost
state (Oregon) are $36 below the average.54 While some regions may be better off under a scheme
that allocates carbon allowances to local distribution companies,55 because of the impact on the
total costs of the program of free allocations, it is more cost-effective to auction allowances and
adjust how the revenue is distributed to correct for any residual geographical imbalances.56

Conclusion
Overall, the CLEAR Act will help boost innovation in energy efficiency and clean energy research
fields; will help create new jobs in important sectors of the economy; can help the United States
build the capacity to meet growing world demand for new green technologies; and will generate
massive environmental benefits that swamp the modest costs associated with the bill. By placing
a single, economy-wide price on carbon, compliance costs are kept to a minimum.  And crucially,
the auction mechanism ensures a consistent price signal, but also allows for the distribution of
a dividend to American households that smooths out distributional impact, helps low-income
individuals cope with rising energy costs, and helps avoid regional disparities.
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