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Mr. Chairman and Members of the Subcommittee:
I am honored by your invitation to appear today to testify on the topic of environmental
regulations and jobs. I am Vice President of Charles River Associates, and an economist by
profession and training. I will start with a brief word about my qualifications. My work for over
40 years has addressed economic issues in energy and environmental policy, I have published
many papers in peer-reviewed journals dealing with design and economic impacts of those
policies, and I was honored by the Association of Environmental and Resource Economists with
their 2004 award for a “publication of enduring quality.” I taught environmental economics at
the California Institute of Technology and economic theory at Caltech and Stanford University.
My testimony today will address the issue of job creation by means of more stringent
environmental regulations, clean energy standards, and other environmental or energy policies. I
will use a study on EPA regulations that was released last week ("the PERI study")1 as an
example of how claims about "job creation" are based on an incomplete and distorted picture of
the effects of regulation. My statements in this testimony represent my own opinions and
conclusions and do not necessarily represent positions of my employer or any of its clients.
Key Points
I would like to emphasize five key points.
1. The serious debate in environmental policy is about how the costs of new regulations
compare to their benefits, and how to design the regulations to minimize cost, uncertainty
and disruption. Claims that regulations that raise the cost of doing business will create
new jobs are, at best, a sideshow. Such claims only distract attention from the difficult
tradeoffs that must be made between costs and benefits. “Green jobs” is not a subject
that leading economists have usually taken seriously enough to criticize in professional
journals.2 I hope that this neglect will change because studies like the one that I address
today command far more influence in the political sphere than they merit analytically.
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2. The experience of the past decade has proven that environmental standards or clean
energy mandates will not create industries in the United States that will export clean
technology to the rest of the world. To the contrary, the cost of such mandates is borne
where they are imposed, but the equipment may well be produced by workers in other
countries. For instance, in 2008 U.S. wind turbine imports were $2.5 billion and exports
were $22 million; less than half the wind turbines installed in the U.S. in 2007 were
manufactured by U.S. companies.3 China is becoming the world's largest manufacturer
of wind equipment,4 and exporting that technology to the U.S. U.S. solar manufacturers,
including some of the technologically advanced, are moving to China to manufacture the
solar arrays.5 German experience has been similar; its huge subsidies for wind energy
largely drew electric power from Denmark where the generation capacity had already
been installed. And now Vestas (Denmark‟s largest wind producer) recently closed all or
most of its Danish manufacturing, despite the large EU demand for such technologies.
o In contrast to these facts, PERI's calculations are critically dependent on the
assumption that 100% of the equipment purchased with mandated investments
will be manufactured in the United States.
3. The critical error, epitomized by PERI, and common to all the studies in the genre, is
their failure to balance the jobs lost in the rest of the economy against those that may be
gained as a result of the specific mandated investments..
o The PERI study calculates jobs associated with newly mandated pollution control
equipment and new generation units that prematurely replace existing generation
forced to retire by the regulations. It ignores the increase in the cost of electricity
caused by this policy and the effect of that higher cost on household real incomes,
wages, productivity, investment in other sectors and economic growth.
Two decades ago, Harvard economists Dale Jorgenson and Peter Wilcoxen found that
pollution control expenditures required by the Clean Air Act reduced total productivityenhancing investment, raised costs to households and businesses, and reduced growth in
labor productivity, wages and employment. Their study remains the classic example of
how leading economists assess the economic impact of environmental regulation.6 It
found that regulation requires investments in pollution control equipment, or in replacing
powerplants without producing more electricity. These investments use resources that
would otherwise have added to the economy‟s capacity to produce more goods and
services. Both the real income of consumers‟ and the rate of economic growth fall.
3
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Productivity growth is reduced because the industries being penalized by higher energy
and environmental costs were those with higher-than-average rates of technological
progress and productivity improvement. The effect of Clean Air Act regulations was to
shift investment into less dynamic industries, thus reducing the overall rate of technical
progress and productivity improvement. And lower productivity growth means lower
growth in income and wages. Overall Jorgenson and Wilcoxen find that a 2.6 %
reduction in GDP in the 80s was due to environmental regulation, and a full 3% by 1995
when the Clean Air Act Amendments are fully phased in.
Of course, any final assessment must balance environmental gains against the loss of
economic output. Mandates may enhance public health, lower property damage, or
preserve aesthetic values. And these gains are the reasons to consider them. The fallacy
arises when the mandated change in the pattern of investment is mistaken for a source of
net gains in jobs and output.
4. Green job studies have averred that environmental regulations will help to bring the
economy out of the recession; these claims are false. Some of the claims are explicit7 and
some are implicit.8 They have been made about climate and clean energy policies as well
as about air and water regulations). All such assertions rest on one or more basic fiscal
policy mistakes.
o First, they ignore the timing of proposed policies relative to the business cycle.
One of the first principles of fiscal policy to counter recessions is to make sure
that funds are expended quickly, and the most common political mistake is to
authorize spending that will only hit its peak after the economy is well on the way
to recovery. That mistake in timing means that the opportunity to help the
economy out of the recession is missed, and that when spending does occur it
fuels inflation and drives out other, more productive investments. New
regulations on electric utilities fail this test. Even if the investments assumed by
PERI did take place the expenditures would still largely be made after even
pessimists think the economy will be well on the way to recovery. In that case,
workers in the pollution control and electrical equipment industries will have to
be drawn away from other jobs, just as the mandated investment will be drawn
away from other areas where it would contribute to economic growth. The total
result is no net job gain and an overall drag on the economy.
o Second, even if the expenditures mandated by EPA regulations were timely, the
benefits of economic stimulus cannot be attributed to those regulations rather than
to . As PERI itself admitted in its 2009 report, about the same job benefits can be
expected to come from any additional stimulus spending, so that job benefits do
not differentiate between different kinds of spending -- except to the extent that
spending on industries with low labor productivity will create more jobs than
spending on industries with high labor productivity. This kind of job analysis is a
sheer waste of time and resources, because every proposal for more expenditure
7
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can make identical claims. Regrettably I have contributed to that waste. When I
was chief economist in the Office of the Secretary of Defense we regularly
produced estimates of the direct and indirect jobs "created" by defense spending –
and they were huge numbers. We didn‟t mention that about the same number of
jobs would be "created" by spending the same amount of money on infrastructure
or any number of other procurement programs, and that any differences due to
assumptions about labor intensity were largely in the noise. We knew that
economists justifying other procurement programs were doing the same, so that
on balance we did no harm and made sure DoD was part of the game. Now we
are hearing the same claims being made to justify regulatory programs, even
though the whole discussion is a waste of time because it cannot justify one kind
of spending over another. In a slack economy, any increase in spending will
create some jobs. The challenge in thinking about fiscal stimulus is to put that
additional spending into the areas that provide the greatest return to the economy
overall, and on purely economic grounds that is not through regulations that raise
costs of doing business.
o A lesson that does emerge from PERI's work is that using environmental
regulations to promote job growth is at a very high cost per job. Taking PERI's
total required expenditure on pollution control equipment and replacement
generators and dividing by direct employment gives a result of $314,000 per
direct job. That is an extraordinarily high price to pay to employ one person for a
year, when the average employer cost across all occupations (wages plus benefits)
was about $50,000 in 2010, with a high of about $100,000 for management and
professional occupations and about $25,000 for service occupations. There are
far more efficient ways to create opportunities than requiring U.S. businesses to
bear a cost of $314,000 in investment to create one job.9
5. Government mandates to invest in industries or types of equipment that it deems to be
„green‟ amounts to nothing less than adopting a kind of industrial policy; such a course
will neither speed recovery from the recession nor meet the challenges of long term
growth.
o If the policy concern is recovery from the recession, and in particular to induce
businesses to invest their accumulated retained earnings, the model is what
Kennedy did in 1962. He provided a temporary investment tax credit that is
universally recognized as providing both economic stimulus and a significant
increase in investment and the rate of productivity growth. He avoided picking
winners as green jobs and green industry policies would do, and let private
business do what they are best at – finding the most productive investments for
the economy as a whole. Mandating investments in pollution control equipment
and replacing existing generating capacity cannot possibly achieve economic
benefits as large or as long lasting as that temporary investment tax credit did.
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o Once the economy recovers from the recession, we have to recognize that new
environmental regulations can only impose net economic costs. Labor and capital
employed in pollution control and replacing existing generation is not available
for producing other goods and services in a fully employed economy. Although
my colleagues and I are still in the process of modeling the impacts of impending
EPA regulations, using a modeling system that is descended in the same line as
the study I cited above, we have done enough studies of policies that increase the
cost of power generation that I can use preliminary results to illuminate where and
how EPA‟s new regulations will create losses throughout the economy that more
than offset any gains for specific industries that receive new orders because of
EPA regulations.
In the remainder of my testimony, I will discuss in more detail the errors and omissions in Ceres'
green job estimates and preliminary estimates of economic impacts from an analysis of all the
new EPA electric sector regulations that my colleagues and I now have underway.
Errors and omissions
The PERI study bases its calculations of direct and indirect jobs on unpublished data from CRA's
NEEM model. These data were derived from a single scenario for air regulations that was
commissioned by Exelon Corporation.10 That scenario assumed low natural gas prices, perfectly
functioning capacity markets and represented the effects of the CAIR regulations as proposed
last year and the new proposed utility MACT. It did not address the impacts of other pending
regulations affecting electric utilities, including full effects of the Clean Air Transport Rule
(CATR),11 water, coal ash, or carbon dioxide regulations. The combined effect of all these
upcoming and uncertain regulations may create significant issues about electric system reliability
not addressed in the Exelon report and even higher costs.
The study for Exelon claimed to incorporate provisions of CATR, but it in fact only represented
impacts of the CAIR rule struck down by the courts, and in particular assumed that the trading
program invalidated by the courts would still be implemented. Trading under CAIR would have
greatly simplified the problem of maintaining reliability, making conclusions about reliability in
the Exelon report suspect. The trading program would also produce a different distribution of
pollution control retrofits across states, thus invalidating the conclusions of the PERI report
about state-level impacts. Even with these qualifications, the treatment of reliability in the report
was insufficient to properly identify potential system-level reliability concerns. That is, the
report did not include the kind of power flow modeling and uncertainty analysis used in the
electric power industry to identify risks of service interruptions that could be greatly increased by
a massive replacement program.12
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Additionally, the report was not designed to address the full range of potential impacts of EPA
regulations. It did not discuss the cost of providing reliable electricity supply under the new
regulations and its conclusions have not been tested under alternative assumptions. The report
considered only one set of assumptions about highly uncertain factors, that include but are not
limited to natural gas prices, performance of capacity markets, and discretionary actions by
EPA. Without examining alternative scenarios to determine whether different assumptions
would lead to different conclusions, it is impossible to support robust conclusion about the
likelihood of adequate capacity or the magnitude of likely costs.
In this report, CRA‟s NEEM model concluded that there would be significant retirements of
coal-fired powerplants that would otherwise have remained in service for several decades as a
result of the CAIR and CAMR rule. Replacing 39,000 MW of prematurely retired capacity13 and
installing mandated pollution control equipment was estimated to involve about $200 billion in
utility capital expenditures between 2010 and 2015.14 PERI took these capital and (in a separate
calculation) O&M expenditures, allocated them to purchases from specific industries, and then
expanded the direct output and job effects to indirect jobs with a simple multiplier calculation.
Neither the report for Exelon nor PERI discuss the impact of this massive increase in capital
expenditures on the credit ratings and cost of capital for utilities, which will translate directly
into increased costs of electricity and may make achieving this level of expenditures by 2015
more difficult than they assume. Moreover, neither report mentions the rate increases that
consumers will suffer as a result of these mandated expenditures by utilities, even though those
rate impacts are reported in the standard output tables from the NEEM model. And since only
the electric sector NEEM model was used, no account was taken of how these price increases
will affect the rest of the economy, the standard of living of households facing increased costs of
electricity and other goods and services, or the reduction in investment elsewhere in the economy
as net investment is diverted from other industries into pollution control and generation
equipment to replace prematurely retired powerplants.
Net versus direct jobs
Any study that estimates only the jobs created by a policy is grossly misleading. This is a wellknown and common error in the kind of multiplier analysis based on input-output tables that was
done by PERI. PERI's study tries to work around this truth by mentioning the loss of a small
number of jobs associated with operation of retired coal-fired powerplants, though I do not see
where those jobs were deducted from their direct job estimates. In any event, jobs in coal-fired
powerplants are the smallest part of the story. Why PERI did not include the decline in coal
production and coal mining employment that goes along with replacing coal-fired generation
with other energy sources is a mystery. But this, too is only a small part of the story. The
important story is that consumers will have less real income to spend, because of increases in the
13
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cost of electricity and of all other goods that are produced by means of electricity. Worker
productivity will rise more slowly, as investment is diverted away from productivity-enhancing
investments, so that wages that employers can afford to pay will fall relative to what they
otherwise would have been. Energy-intensive U.S. industries will lose market share to overseas
industries not subject to these requirements, and will therefore shrink in size. These impacts will
lead to job losses in all the rest of the economy, as the effects of more costly energy ripple
through the economy.
A highly respected regional economist15 has pointed out that proper use of such models requires
that both the positive and negative impacts of a proposed policy must be addressed. He gives an
example of how looking only at positive impacts biases the results to find that any government
expenditure will create additional jobs. A study by KPMG found that expanding a Chicago
convention center would create a net 6000 new permanent jobs. When an academic economist
redid the study using all the same assumptions as KPMG except for taking account of jobs
displaced by the expansion and increased local taxes to pay for the project, she found a net loss
of 348 jobs. Mills points out that the most common mistake in these job studies is assuming that
the project is paid for by money from outside the region where it is built. He comments that "the
zero-sum character of outside money multipliers should be taken into account in federal
spending programs" because payment for those projects comes from within the U.S. economy.
PERI makes the same error by examining only industries that receive the orders for pollution
control and new generating equipment and ignoring where the investment comes from and how
other industries are affected.
Ignores likelihood of renewable energy equipment being sourced overseas
All of PERI's calculations assume that 100% of the investment mandated by new air regulations
will be manufactured in the United States -- as will all of its components and raw materials. This
assumption is manifestly incorrect, and the omission makes it likely that even PERI's
calculations of direct jobs are grossly exaggerated. As discussed earlier, the U.S. has been
importing a large share of its new wind turbine equipment, U.S. wind manufacturers are
outnumbered in the global market, and U.S. solar industries are moving offshore, .
Jobs not a good measure of economic benefit
To be sure, by mandating the use of the newer, more expensive energy sources and pollution
control systems, new air regulations would create some new jobs. The difficulty is that the
number of these new “green jobs” must be offset by the number of other jobs that the regulations
would destroy elsewhere in the economy. Calculating “net” jobs immediately leads into the
problem of how "jobs" are counted. There are many different kinds of jobs, with different skills,
working conditions, and most importantly pay. I have discussed how diverting workers into jobs
that do not contribute to producing goods and services that people enjoy will simultaneously
reduce the overall standard of living. It is also possible to play games with hours of work, as the
French have led the way in doing. A French government seriously proposed to limit the work
week for any individual to 32 hours in order to create 20% more jobs.
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The entire job debate is further confused by the lack of a clear definition of a “green job.” For
example, how would one classify a job supporting coal-fired power with carbon capture, or
nuclear generation? The indirect jobs contained in the PERI calculations include, for example,
steel workers producing materials that go into pollution control equipment and turbines. But
when a slab comes out of a steel mill, it could equally well be fabricated into a part for a
scrubber or a part for a coal-fired boiler. So when investment switches from building new coalfired powerplants to building scrubbers, some number of steel workers find themselves in "green
jobs" even though no one is doing anything different in the mill. (And some lose their jobs
because of higher energy costs and foreign competition.) Regardless of these definitional
concerns, however, the fact remains that workers in aggregate will face lowered earnings
potential under a policy that pulls investment away from expansion of capacity to produce final
goods and services and raised energy costs. The net effect of lower productivity also ultimately
translates into overall losses in average household spending power, and into reductions in GDP
relative to what they would be if no such policy were in place. I turn to those cumulative
macroeconomic effects in my final comments.
Talk of "jobs" diverts attention away from the important problem of how much workers earn to a
largely irrelevant activity of counting heads. The question that we address in CRA‟s modeling of
economic impacts is whether the balance of the many economic effects of EPA regulations is to
increase or decrease total labor income in the United States, and the answer is that total labor
income will decrease. The difference between our findings and PERI‟s estimates of large
numbers of green jobs arises because the latter estimates are answering only half of the question
about net jobs. Those who claim there will be a job-creating attribute to a policy such as new air
regulations have asked whether it will require workers to build and install pollution controls and
build and operate power plants that replace prematurely retired units. Of course it will, but the
remaining question is what will happen to employment in other industries, some of which are
directly targeted by the regulations – such as fossil fuels production – and some of which will
shrink because consumers can no longer afford their full production.
Economic models can do a good job of determining whether total worker compensation will rise
or fall; how this will be divided into "jobs" is conceptually vague and practically very uncertain.
Therefore, in our macroeconomic studies of costs and benefits of environmental regulations we
have decided to stop reporting jobs altogether, and rather report whether total wage payments
have gone up or down. That total can fall because wages decline, the number of hours worked
declines, or both. It is not possible to distinguish which would happen with any degree of
precision.
If green jobs are lower-paying than the jobs they replace and require more labor per unit of
output, that will just magnify the generally depressing effect of the environmental regulations on
total labor income. Shifting expenditures to pollution controls and new generation might lead to
two low-paid workers moving out of unemployment while one worker who was earning more
than twice their wages became unemployed. Only if this were to be the predominant pattern of
the impact of the policy could one argue that there would be a net increase in total jobs under the
policy concomitant with the inevitable decrease in total payments to workers.
The Luddite Fallacy
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There is another basic fallacy in chasing down which industry has the highest number of jobs per
dollar of output, as in PERI's claims energy efficiency has 2.5 times as many jobs per dollar as
oil and gas. I call it the Luddite fallacy, remembering the radicals during the early industrial
revolution in England who went around smashing machines because of their belief that machines
put laborers out of work. What we have learned over the ensuing two centuries is that capital
deepening – increasing the amount of capital per worker – is a major driver of economic growth
and of increasing productivity, and that having more output per worker is the reason that living
standards of workers have risen so dramatically in the past 100 years. Indeed, we measure
productivity increase as the rate of increase in output per worker.
Studies like those done by PERI conceal their glorification of low labor productivity by talking
about favoring industries that employ more workers per dollar of output. But driving the
economy toward industries with more workers per dollar of output is a choice to favor industries
with lower labor productivity over industries with greater labor productivity. Reducing average
labor productivity translates directly into lower output and slower economic growth, since the
basic equation for economic growth is that growth in income is the product of the rate of increase
in labor productivity times the rate of growth in the labor force. Moreover, since wages are set
by the marginal productivity of labor, shifting to industries with lower labor productivity leads
directly to lower wages. This is exactly the point made in rigorous fashion by Jorgenson and
Wilcoxen.
Jobs are simply not a relevant measure of economic benefits. Indeed, the more workers it takes
to produce something, the more it will cost and the less of it the nation will be able to afford.
There is an opportunity cost to diverting the labor force to producing pollution control equipment
and replacing useful electric powerplants. Labor is a scarce resource and diverting labor to less
productive activities harms workers first, by causing wages to fall, and further limits what the
economy overall can produce.
Reductio ad absurdum – the higher the cost, the greater the benefit
The simple multiplier model used by PERI assumes no change in relative prices and no
opportunity cost of diverting capital and labor from other uses. The results of its calculations are
very predictable and linear. If an investment of $200 billion creates about 1.5 million jobs, then
an investment of $400 billion would create 3 million, and on and on. The multipliers used by
PERI would extrapolate gains forever. If PERI had used estimates of investment based on
studies that find environmental regulations will be even more costly, it would have illogically
concluded that such costly regulations would be even more beneficial to jobs, and by extension
to the economy.
From this it follows that if EPA were to tighten the screws even more than under its current
proposals, the result would be far more jobs. If compliance with EPA rules, or the cost of
renewable generation equipment, were to rise above levels assumed to derive the PERI
investment number, job benefits would increase again. This is clearly an absurd result, but it is
the inevitable consequence of using an unsuitable approach -- simple multiplier analysis -- to
address economy-wide changes in prices, supply and demand. Of course, this is because PERI's
calculations ignore the increasing losses imposed on the rest of the economy and the drag on
energy-intensive industries like iron and steel whose jobs will be moving overseas as production
9

costs in the U.S. rise relative to competitors.
Preliminary estimates of the cost of new EPA regulations of electricity generation
For this testimony, I have used CRA's full MRN-NEEM modeling system to provide preliminary
estimates of the full economic impacts of the full set of impending EPA regulations that would
affect the electric power sector. Since I was only learned of this hearing last Thursday, I have
not had time to incorporate the most up-to-date assumptions, to investigate alternative scenarios,
or to give these results the full review that constitutes our normal practice. Therefore, I will talk
only in round numbers and emphasize the nature and direction of impacts, which I am confident
are correct and robust results. I will provide the committee with a full report on these findings
after giving the model results a more thorough review and addressing scenarios that provide an
appropriate range of uncertainty. Again, the results may change in detail but I am confident that
they will be quite similar to the preliminary results I can discuss today.
The full MRN-NEEM modeling system incorporates the NEEM model used for Exelon, but it
links that model to a full, state-of-the-art computable general equilibrium model of the U.S.
economy.16 The computable general equilibrium model represents the full interindustry structure
of the U.S. economy, accounting for the output of .. industries, investment, consumption, wages
and prices of all goods and services consumed by households. It is a dynamic model that traces
out the growth of the U.S. economy from 2010 to 2050. Each industry is represented by a
production function, that determines the amount of labor, capital and natural resources required
to produce a unit of output. The model solves for supply, demand and prices in every market,
and determines the amount of investment that will be forthcoming given household savings
behavior and the prospective return on investment. The model also takes into account the
opportunity cost of diverting labor and investment from one use to another.
The methodology used by PERI is based on no such model. Instead it uses a static "multiplier"
to calculate the number of jobs in other industries required to support one job employed directly
to produce and use pollution controls or new generating equipment. The PERI "model" is thus
just a list of numbers, one for each industry. These multipliers have the following deficiencies,
in comparison to a CGE model like MRN-NEEM.17


They take into account none of the changes in the structure of the economy that will be
induced by higher energy prices,



They ignore the effects of higher electricity costs on the return on capital investment and
willingness to invest



They ignore welfare losses to consumers who are forced to consume less energy because

16
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of its higher price


They completely ignore the opportunity cost of diverting labor and investment from one
use to another.

Investment diversion and impacts on productivity growth
EPA's pending air regulations would divert resources now used to produce goods and services
into the task of producing pollution control equipment and replacing existing powerplants.
These mandates will raise electricity prices to consumers and businesses, leaving them less to
spend on other goods and services causing decreases in demand for the quantities of goods and
services produced by the economy. In addition, labor and capital are diverted to uses that do not
produce economic output labor productivity will fall -- hours of work will remain the same or
increase but the goods available for workers to consume will fall. Business activity is likely to
contract relative to the levels that would have prevailed without policy-induced energy cost
hikes. The demand for labor would weaken because employers would need to spend less on
labor in order to supply the reduced amount of goods and services demanded by consumers. As
a result, payments to labor are projected to decline relative to that which would have prevailed
without the higher energy costs. This will be reflected in a combination of less employment, and
lower wages for those workers not losing their job.
Impacts on electricity prices
Electricity prices will increase under the new EPA regulations, relative to what they would have
been otherwise. Adding additional pollution control equipment and replacing fully depreciated
powerplants will unquestionably drive up rates in jurisdictions with cost of service regulation,
and higher costs of maintaining adequate capacity will drive prices up in deregulated generation
markets as well.
The introduction to the recent PERI report implies that environmental regulations have no effect
on prices by claiming that electricity prices have been stable in real terms since the CAA was
introduced in 1970. This statement reveals clearly the errors that are propagated by failing to ask
the question of what would have happened without those regulations. Prior to the Clean Air Act,
electricity prices had been falling in real terms for decades, as improving generation technology
and economies of scale drove costs down in real terms. The advent of environmental regulation
in the 1970s reversed that trend, as described in Paul Joskow's justly famous analysis 18 and in the
work of Jorgenson and Wilcoxen.
Competent analysis of the costs of regulation always involves constructing a reference case,
without the policy to be analyzed, and comparing it to a case with identical assumptions except
for the introduction of the policy. Results from such a comparison unambiguously and
universally show that the policies analyzed by PERI increase electricity costs and rates.
Our preliminary analysis indicates that the full set of measures now proposed by EPA, including
18
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the Clean Air Transport Rule (CATR), utility MACT, water, and coal ash regulations could
increase real (i.e. before inflation) wholesale electricity prices by 1 - 3% in 2015 and 3 - 5% in
2020, compared to what they are projected to be without the new regulations. Wholesale
electricity prices would continue to increase through 2035, peaking in that year at 7 - 9% higher
in real terms than they would be without the regulations. These are wholesale price impacts, and
depending on how pollution control expenditures and retirement costs are treated in setting
regulated retail rates the increases for retail customers in the early years could be larger.
Competitiveness of U.S. industries
Jorgenson and Wilcoxen also found that electricity and primary metals were the industries most
affected (negatively) by the Clean Air Act Amendments of 1990, and that primary metals were
the third most affected by prior environmental regulations (behind electric utilities and coal
mining).19 They estimate that the effect of just the Clean Air Act Amendments of 1990 was to
reduce output of the U.S. primary metals industry -- which includes iron and steel -- by about
3.5%, leading to a corresponding loss of jobs in the industry. This was the largest percentage
impact on any industry, including electricity. Moreover, it is probably a gross underestimate of
potential impacts of currently proposed regulations on the upstream iron and steel industry -blast furnace and electric arc furnace operations. A CRA study of the effects of higher energy
costs on the U.S. basic iron and steel industry highlighted how large the competitive effects of
increases in electricity prices can be, when dealing with a homogeneous commodity like steel
that is traded internationally. When we analyzed impacts on the entire iron and steel industry, as
conventionally defined, we found impacts of a $40 carbon price to be about the same as the
effects that Jorgenson and Wilcoxen attribute to environmental regulations through the Clean Air
Act Amendments. But when we broke out the upstream iron and steel industry we found that
over 40% of U.S. capacity would be forced to close immediately due to competition from
overseas producers not subject to such cost increases.
Net effects on employment and wages
Because these estimated impacts are based on the general equilibrium requirement that total
payments to labor must fall to the new, lower level that can be supported by the reduced overall
productivity of the entire economy, they are necessarily inclusive of all increases in so-called
“green jobs” that will be created as a result of the proposed legislation.
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We find that total labor compensation would fall by about .25% in 2015 under the cumulative
impact of EPA regulations, higher electricity costs, reductions in industry competitiveness and
lower worker productivity. This translates into a decline of between $100 and $150 in average
worker compensation, which would rise to around $200 in lost compensation for the average
worker in 2020. The slow recovery of wage income is due to a slowdown in productivity growth
resulting from the diversion of investment to comply with tighter environmental regulations.
Competitiveness of U.S. industries
Employment impacts will also vary by industrial sector and will largely be proportional to
sectoral output in the short run. The graph below shows the change in output by sector that
would be caused by the new EPA regulations. Coal mining has the largest percentage loss in
output and employment, followed by electricity, heavy industry, and energy intensive sectors.
Despite the increase in investment, construction also falls. Coal mining declines as coal-fired
powerplants are retired, and electric output falls as higher prices drive demand down. Auto
manufacturing, heavy industry and energy-intensive industries are affected, as expected, as their
competitiveness relative to other countries declines and demand for their products falls. Iron and
steel output is hurt by all these developments.
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Jorgenson and Wilcoxen also found that electricity and primary metals were the industries most
affected (negatively) by the Clean Air Act Amendments of 1990, and that primary metals were
the third most affected by prior environmental regulations (behind electric utilities and coal
mining).20 They estimate that the effect of just the Clean Air Act Amendments of 1990 was to
reduce output of the U.S. primary metals industry -- which includes iron and steel -- by about
3.5%, leading to a corresponding loss of jobs in the industry. This was the largest percentage
impact on any industry, including electricity. Moreover, it is probably a gross underestimate of
potential impacts of currently proposed regulations on the upstream iron and steel industry -blast furnace and electric arc furnace operations. We did a study several years ago of the effects
of higher energy costs on the U.S. basic iron and steel industry. It revealed how easy it is to
underestimate the magnitude of competitive effects of increases in electricity prices on a
homogeneous commodity like steel that is traded internationally. When we analyzed impacts on
the entire iron and steel industry, as conventionally defined, we found impacts of a $40 carbon
price to be about the same as the effects that Jorgenson and Wilcoxen attribute to environmental
regulations through the Clean Air Act Amendments. But when we broke out the upstream iron
and steel industry we found that over 40% of U.S. capacity would be forced to close immediately
due to competition from overseas producers not subject to such cost increases.
Conclusion
I will conclude with a quote from Professor Schmalensee's excellent paper, "As common sense
suggests, we cannot regulate ourselves to prosperity." Thank you for this opportunity to address
the Subcommittee.
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