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Executive Summary
Recent policy debates about environmental regulation have focused on how those rules will affect the
labor market. Opponents of regulation argue that increasing production costs will lead to layoffs, while
proponents of stronger protections counter that new rules can result in businesses hiring new workers to
reduce their environmental impact.
To bolster these competing claims, advocates on both sides have promoted economic studies that
purport to examine the employment effects of environmental protection. These job impact analyses are
extremely sensitive to data and model structure, but in policy discussions the underlying assumptions
and limitations of models are inconsistently reported and too often ignored. In an advocacy context, job
impact analyses can tell very different stories, often depending on the narrator. In one revealing example,
the American Coalition for Clean Coal Electricity estimated that two EPA rules on power plant emissions
would trigger a 1.4 million job loss; meanwhile, using a different model and different assumptions, the
Political Economy Research Institute predicted the same two rules would generate a 1.4 million job gain.
Job impact analysis can and should be used by policymakers when weighing the costs and benefits of a
rule. But it should not serve as a trump card. Rather, the positive and negative effects of environmental
protection on employment can be used as one of the inputs to a rulemaking’s cost-benefit analysis,
with the consequences of joblessness evaluated using standard economic techniques. Perhaps most
importantly, analysts and policymakers must recognize that even the most sophisticated job impact
analyses have only limited predictive power in our complex and dynamic economy. While research
should be carried out to refine and improve these models, the degree of uncertainty associated with
estimates of employment impacts should be acknowledged.
This report examines the use of job impact analysis by the federal government and advocacy groups,
discussing how cost-benefit analysis can incorporate regulatory effects on layoffs and hiring, and how job
impact models can be used and misused in the public policy debate. On the basis of this analysis, several
recommendations are offered:
1. Job impact analysis is not an alternative to, or substitute for, cost-benefit analysis. Rather, employment
effects should be incorporated into cost-benefit analysis on the basis of traditional economic principles.
2. The difference between short-term and long-term unemployment should be taken into account when
determining the economic costs of layoffs.
3. The potential for regulations to positively and negatively affect workers should be recognized.
4. Economic models used to predict employment effects should be well suited to the type of regulatory
effect being estimated (e.g., regional versus nationwide and multi-sector versus single industry).
5. Uncertainty surrounding model predictions should be acknowledged by analysts and policymakers,
and all assumptions and modeling choices should be disclosed.
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Part One
Jobs, Politics, and Environmental Policy
The attentions of President Obama, Congress, the media, and the public continue to focus on jobs.
While the high unemployment rate—currently at around 8.3%1—certainly provides good reason for that
focus, too much of the rhetoric and activity on this issue have concentrated on the alleged connection
between environmental regulations and unemployment. Environmental regulations have been attacked
without consideration of the benefits of regulation, the rigorous process used to develop rules, or
crucial distinctions between job losses and unemployment as well as between short-term and long-term
unemployment. By better understanding what unemployment means and how consideration of jobs fits
into the analysis of regulations, the attentions of the public, press, and politicians can be redirected more
productively.

Political Attempts to Link Environmental Protection to Employment
Claims that environmental regulations cause unemployment have been a staple of political discourse for
decades.2 But as the American economy continues to struggle in the aftermath of the 2008 recession,
assertions about the negative employment impacts of environmental regulations have resurfaced
with increasing volume and frequency. During roughly the first twenty days the 112th U.S. House of
Representatives sat in session, congressional committees scheduled at least twenty separate hearings
on the purported link between regulations and the nation’s job woes.3 From 2007 to 2011, the phrase
“job-killing regulations” underwent a 17,550% increase in usage in U.S. newspapers (from just four
appearances in 2007 to over seven hundred in 2011).4
Representative Fred Upton—a Republican Congressman from Michigan and Chair of the House
Energy and Commerce Committee—provides an example of how this rhetoric has been deployed most
aggressively to target environmental regulations. In a 2010 opinion piece, Upton “declar[ed] war on the
regulatory state” and singled out for special condemnation “a handful of job-killing regulations the EPA is
finalizing.”5 When EPA announced a few months later that it would delay updating its ozone regulations,
Upton pressured the agency to curtail regulatory activity even more drastically: “At a time of near doubledigit unemployment, the EPA should stand down altogether from any action that will further hamstring
our fragile economy.”6
Since the 112th Congress was gaveled into session in January 2011, numerous bills have been introduced
to directly or indirectly weaken EPA’s regulatory authority, in the name of job protection. In fact, there are
so many pending bills that House Majority Leader Eric Cantor created a website, Jobs Legislation Tracker,
to keep tabs on the multiple proposals aimed at “remov[ing] onerous regulations that . . . impede private
sector growth and job creation.”7 Adding more reviews, analyses, and audits to the rulemaking process in
order to “reduce regulatory burdens” is page one of the House Republican Plan for America’s Job Creators.8
Nearly two dozen bills introduced or drafted directly target EPA regulations, seeking to delay
implementation of rules or to strip EPA’s regulatory authority entirely,9 with the impact on jobs as a
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leading justification.10 At least a few bills introduced would take the even more draconian measure of
imposing across-the-board moratoria on rulemakings.11 Multiple other bills have sought to add new
procedural constraints to the regulatory process. At least nine bills have proposed new impact analysis
requirements for rulemakings, including general mandates for job impact statements and additional
analysis on cumulative costs, energy prices, and jobs.12 Another nine bills have proposed modifying or
expanding existing regulatory analysis and review processes.13 Finally, at least four bills would create new
congressional regulatory approval mechanisms.14 These legislative proposals would add requirements on
top of the extensive economic analysis and regulatory review procedures already in place.
Even without passing legislation, Congress has a variety of means to apply political pressure, such as
committee hearings and public statements.15 For example, in late 2010, over 150 Members of Congress
signed letters urging EPA to balance environmental protections with job preservation, and specifically
to scale back its proposed controls for hazardous air pollutants from industrial boilers (the “Boiler
MACT Rule”).16 They were spurred to action in part by economic analyses released by industry groups,
predicting that the Boiler MACT Rule would jeopardize tens of thousands of jobs.17 In March 2011,
EPA issued a final rule, having scaled back its proposed standards;18 a few months later, EPA suspended
the rule’s effective date,19 and the agency proposed even further modifications in December 2011.20
Similarly, last summer, thirty-four Senators circulated a letter claiming that EPA’s proposed revisions to
the standards for ozone pollution would threaten tens of thousands of jobs.21 Again, interest groups’ dire
job predictions played a key role in attracting congressional attention.22 In August 2011, the White House
Office of Information and Regulatory Affairs refused to grant EPA’s proposal the green light, explaining
that the President “does not support finalizing the rule at this time.”23
More recently, the Keystone XL oil pipeline has been a flashpoint in the debate over jobs and the
environment. Though the State Department estimates the pipeline would only create a few thousand
temporary construction jobs and “would not have a significant impact on long-term unemployment,”24
supporters of the pipeline insist over 100,000 direct and indirect jobs would result from the project.25
Representative Upton sharply criticized the President’s decision in January 2012 to not approve the
pipeline, saying “the American people should not have to keep waiting for jobs and energy security. If
President Obama cannot say yes to jobs, Congress will.”26 Sean Sweeney of Cornell’s Global Labor
Institute reported that the pipeline’s backers are inflating job numbers: “The problem is that this is
being depicted as an economic game changer, as a get-America-back-to-work project that has an almost
miraculous capacity to fight our employment problem.”27
Supporters of environmental policies have also capitalized on job impact arguments to bolster their
agenda. President Obama has frequently placed green jobs at the center of his economy recovery plan,
arguing “the country that leads in clean energy and energy efficiency, I’m absolutely convinced, is going to
lead the global economy tomorrow.”28 Much attention has focused on stimulus spending,29 but promoting
new regulations is also part of the strategy. Pro-biofuel rules from EPA and Agriculture were released
in 2010 as part of a green jobs package.30 When EPA took its first steps to regulate greenhouse gases,
Administrator Jackson promised “this pollution problem has a solution—one that will create millions of
green jobs.”31
Congress has also touted the employment benefits of environmental protections, perhaps increasingly
so since 2009, when the Senate created a subcommittee specifically on “Green Jobs and the New
Economy.”32 In congressional debates over EPA regulations, supporters are quick to cite studies from
academic and environmental groups estimating hundreds of thousands of new “American jobs in
manufacturing, installing and operating modern pollution control technology and producing clean
energy.”33 Employment benefits were a central argument during the Democrats’ pushes to pass
Renewable Electricity Standards and climate legislation.34 More recently, everything from e-waste
recycling bills35 to renewable fuel tax incentives36 have been cited as job creators.
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Unfortunately, when politicians or policy advocates remark on how new EPA regulations are fueling
the rising unemployment rates37 or how climate legislation will “significantly lower the national
unemployment rate,”38 their rhetoric often clouds the discussion. To understand whether and how job
impact analysis can inform environmental policymaking, it is important to understand some basics about
dynamic labor markets, and how job impacts differ from traditional costs and benefits.

The Difference between Job Loss, Short-Term, and Long-Term Unemployment
The labor market is dynamic. When the U.S. Department of Labor measures unemployment, it is taking a
snapshot of a constantly changing, cyclical process. The Department surveys a sample of U.S. households
and counts the number of adults trying to find employment who, at that instant, are not employed. At
any given moment, the stock of unemployed individuals includes not only those individuals who have
been laid off, but also new entrants (e.g., young workers and college graduates), re-entrants (e.g., older
workers coming out of retirement or individuals returning from time spent caring for family members),
and workers who quit jobs without finding new employment first.39 In short, job loss contributes to—but
is not the same as—unemployment.
In a dynamic economy, workers flow into and out of the stock of unemployed individuals. During a
period of economic downturn, the flow of people into unemployment exceeds the flow of people out of
unemployment, and so the stock of unemployed individuals increases. During an economic expansion,
the flow of people coming out of unemployment exceeds the flow of people into unemployment, and the
stock of unemployed people decreases.
Even during economic booms, unemployment exists. The unemployment rate during economic
expansions is typically between five and six percent in the United States.40 Indeed, some temporary
unemployment is part of a healthy economy, as new entrants join the workplace, individuals choose to
exit current positions to seek different or better-paying work, and businesses shift their labor needs in
response to market demands—all causing individuals to join the stock of unemployed people for at least
short periods of time.
Quite often, large numbers of unemployed individuals and job vacancies coexist.41 Unemployed
individuals may be viewed as available workers moving through the labor market on their way to job
vacancies. But they need time to search for a new job and to be selected by a new employer; some new
positions will also require retraining or relocation.
Not only is “unemployment” therefore too broad a term for debating the nation’s current employment
problems, it is also too narrow. It omits important categories of individuals: discouraged workers (those
who would be unemployed but have given up looking for work), the underemployed (those who have a
job, but would prefer to work more hours), and the inadequately employed (those whose skills exceed
what is required for the job they hold and who are therefore not as productive as they could otherwise
be).42
Another key distinction is between short-term and long-term unemployment, which have very different
consequences. Some short-term unemployment is inevitable. In a dynamic economy, people may switch
jobs, and employers’ demand for labor may expand or contract. Owing to imperfect information, it can
take time for available workers to find appropriate jobs and for employers to interview and hire workers.
Workers do not have complete and perfect information about the benefits and responsibilities of all job
openings across the country; employers do not have complete and perfect information about the skills
and qualifications of all job seekers. These factors are referred to as “friction” in the labor market, and
result in some level of unemployment.43
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FIGURE 1. Flow of Workers through the Dynamic U.S. Labor Market
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Long-term unemployment, by contrast, results when labor supply persistently exceeds labor demand in at
least some regions or sectors of the economy. It can be driven by a number of factors, including inflexible
wage rates,44 technological change,45 and foreign competition.46 Potential causes for the nation’s current
unemployment troubles include the immobility of the workforce across sectors and geographic regions
as the composition of labor demand shifted; long-term structural changes to the U.S. economy associated
with technological advances and globalization; and the prolonged reduction in consumer demand during
the recent economic recession.47
Classic economic theory indicates that if labor were perfectly mobile, workers would relocate or retrain
until wage differences among sectors and regions exactly offset the costs to the worker of relocating.48
Real world imperfections in the inter-sectoral mobility of labor occur for a number of reasons. For
example, relocation costs money and time, which workers may be hesitant to invest for uncertain
returns.49 Individuals who are laid off from one industry may not be able to fill positions in another
industry (even if that sector is actively hiring workers) because they do not have the necessary skills.50
These individuals will require training, which is also costly, takes time, and has uncertain returns.
Laid-off workers also cannot easily relocate their housing and other immobile region-specific assets,
notably social and family groups. Relocation costs therefore include the costs of cutting social and
psychological ties to the current geographical location.51 While certain regions may be hiring, laid-off
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workers may not want to move there because of the costs involved, especially if they are carrying large
mortgages during a time of falling housing prices or have children in school.
The effort necessary to find new employment depends in part on the distance required for relocation.52
If relocation costs are high, then unemployed individuals are unlikely to relocate to obtain new
employment. Empirical studies show that there is a negative relationship between search intensity and
distance to jobs—that is, the further the position is away from a worker’s current location, the less likely a
worker is to find it, which may increase the duration of unemployment.53
Long-term unemployment tends to be higher during periods of economic contraction.54 Low aggregate
demand for goods and services reduces production. When production drops, it lowers the demand
for labor. Employers may respond in several ways, including by reducing wages, reducing hours, or
incentivizing early retirement, but layoffs are also likely. Even if wages can be reduced (minimum wage
laws or union contracts may prevent salary cuts), employers may fear that reducing wages or cutting hours
will adversely affect employee morale and productivity.55 As such, employers tend to lay off workers
when aggregate marketplace demand is low. Unfortunately, because total demand for labor has fallen, it
is difficult for these laid off workers to find new jobs, which means that they are more likely to transition
from short-term to long-term unemployment. In other words, if an environmental regulation does cause
some layoffs, during an economic downturn the negative consequences are likely to be greater because
those workers will probably face additional difficulties finding new employment.
On the other hand, during an economic downturn, regulated industries may hire otherwise unemployed
workers to design, fabricate, and install the necessary pollution control equipment.56 Typically when
firms hire new workers to comply with regulations, the new wages paid are calculated as a cost of the
regulation, because those workers could have been allocated in other productive functions in the
economy. However, during periods of high unemployment, those workers may otherwise remain jobless,
meaning their opportunity costs are very low. In such cases, concentrating just on wages paid may
overstate the overall social costs, because otherwise idle workers are being put back into the productive
workforce.
If the regulatory costs are higher in some respects and lower in others during an economic downturn, the
net effect is ambiguous. Whether or not a rule should be delayed during a period of unemployment, then,
is highly contingent on the specific circumstances of the rule. While delaying a rule until employment
levels recover may decrease some costs associated with production-related layoffs, it may also increase
other costs associated with new compliance-driven hiring. And, of course, delaying implementation of a
rule foregoes the net social benefits it would have generated in the meantime by improving environmental
quality.
Long-term unemployment imposes greater economic costs than temporary layoffs. As the duration
of unemployment increases, individuals become less attractive to employers.57 Any loss of skills or
productivity during periods of unemployment may result in lower wages once work is found. The longer
an individual remains unemployed (without training or the acquisition of skills that employers value),
the greater the likelihood that he will be eligible for only low-skilled, low-wage employment.58 The longterm unemployed may need to attend training or education programs to increase their marketability. The
largest costs from job loss tend to be experienced by older workers, who may have acquired considerable
seniority with employers, and may be viewed as more difficult to train or costly to hire.59
Unemployment insurance, Social Security, private pensions, and other sources of household income may
mitigate the individual harms associated with job loss. To the extent that laid-off workers may not be able
to find full-time employment, but rather must accept part-time or temporary employment, household
income will likely fall. Empirical analysis of the income effects of layoffs is mixed, but there does appear
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to be consensus that the costs of unemployment increase as the length of unemployment increases, and
are likely to be lower for individuals who have skills that can be transferred across industries, sectors, or
geographic regions.60 In addition to earnings losses, laid-off workers may experience a range of socialpsychological problems, including reduced health, loss of self-confidence, depression and alcoholism.
The likelihood of such consequences again tends to increase with duration of unemployment.61
To summarize, job loss and unemployment are related, but are different phenomena. In addition, longterm unemployment and short-term employment have different causes and effects. How job loss or
creation may contribute to the redistribution of the workforce, and how long-term unemployment may
generate significant costs, are both factors that policymakers may want to consider in their decisions
on environmental regulation. However, such considerations need to be properly incorporated into the
broader, existing mandates for regulatory impact analysis.

Existing Regulatory Impact Requirements and the Role of Jobs Analysis
When a federal agency proposes a new regulation, it is because a statute passed by Congress authorized
it to do so. Often, at that point, many of the broad policy considerations have already been debated by
Congress; it is then left to the agency to implement that decision in the best possible manner. Under
executive orders in place since the presidency of Ronald Reagan, federal agencies are required to exercise
their regulatory discretion by studying a range of alternative actions, considering the costs and benefits of
each, and selecting the most efficient option that will maximize net social benefits.62
EPA’s recent regulations, which have come under attack for “killing jobs,” have all gone through
economic analysis and have been vetted by the White House Office of Information and Regulatory
Affairs. For example, the Boiler MACT Rule discussed above is estimated to deliver between $22.2
billion and $54.5 billion in benefits per year, including the avoidance of thousands of premature deaths
and cardiopulmonary illnesses annually (as well as significant, non-monetized ecosystem and mercury
reduction benefits); by comparison, only about $1.9 billion in costs are expected.63
Figure 2: Annual Costs and Benefits of Sample EPA Regulations
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Besides a cost-benefit analysis and White House review, the Boiler MACT rule—like all significant
environmental rules—was also subject to a small business impact analysis, an unfunded mandates
assessment, a review of the impacts to children’s health, an energy effect statement, and an environmental
justice review.64 The presidential orders on regulatory review also mention consideration of job impacts,65
and in light of the current economic downturn, job effects are particularly salient.66 EPA has therefore
been including job impact analyses in its most recent significant environmental regulations.67 These
additional impact analyses are done separately from the cost-benefit analysis conducted by the agency.
EPA’s job impact analyses attempt to forecast the effect of a rule on layoffs and hiring in the regulated
industry. To conduct these analyses, EPA employs a type of forecasting model, which is discussed in
the following section. The agency sometimes uses the results of its job impact analyses in its feasibility
analyses, attempting to determine if the job losses associated with a regulation are too high.68 This practice
has been criticized as inconsistent with the goals of maximizing economic efficiency, because job losses
are not compared to the regulatory benefits that are forgone when the regulation is adjusted.69
Jobs created or lost are often not considered in standard cost-benefit analysis,70 based on the assumption
that labor markets are relatively efficient, meaning the costs associated with layoffs should be transitory.71
If labor markets operate smoothly, workers laid off as a result of a regulation will obtain employment
elsewhere. Under this assumption, regulation results in reallocation of labor, rather than a benefit or cost.
The traditional view is captured by the example of a broken window’s effects on spending and economic
activity. Imagine an errant baseball flies through the window of a local storekeeper. The storekeeper must
now bear the cost of the necessary labor and materials to repair her damaged storefront. It is tempting
to argue that this financial loss is balanced out by a corresponding benefit. Indeed, the baseball mishap
has created a day’s worth of work for the window repairman: he now stays employed, collects wages,
and spends those wages on more goods and services, with positive effects rippling through the economy.
The fallacy, however, is to think that the broken window has produced a gain, while in reality it has only
resulted in a redistribution of money. If the batter had instead struck out, the storekeeper may not have
hired the repairman, but she would have put that money to some use—a different business improvement,
perhaps, or a personal purchase, which also would have generated positive ripple effects through the
economy. If she chose to save the money, then it would add to the capital pool available for borrowers to
engage in consumption or investment. In any case, just as much money would be available to circulate
through the economy and generate employment whether or not the window is broken: the broken
window merely determines who will benefit (namely, the repairman); it does not create any net benefit.
Indeed, by forcing the business owner to reallocate resources from some other welfare-enhancing use
(like a necessary home improvement) to window repairs for her store, the batter’s foul ball has reduced
the storekeeper’s overall well-being.
Compare these labor effects to more standard costs and benefits. If a regulation reduces the air pollution
from an industrial boiler, the resulting cleaner air delivers health and environmental benefits, such as
fewer cardiopulmonary ailments and less acid rain. Those benefits come at a cost: the industry must
install pollution control technologies or processes, and the government must administer the regulation.
If the positive consequences outweigh the negative consequences, then the rule is cost-benefit justified.
The labor costs associated with installing those control technologies are typically treated as costs, not as
beneficial job creation, for the reason discussed above—the new employment is created by a reallocation
of labor resources from other uses.
If workers are displaced by regulation (for example, if a factory closes as a result of a pollution control
requirement), neoclassical economic theory predicts that in a flexible labor market, they will move from
one firm or sector of the economy to another in response to job openings, and wages will adjust to restore
employment levels. If this assumption holds and workers are quickly hired by another firm or industry,
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then the costs associated with the labor reallocation caused by the regulation are nonexistent or minimal.
On the other hand, if the classical assumption of rapid rehiring does not hold, and workers have
difficulty finding replacement employment, then the transition costs associated with layoffs—including
psychological, emotional, relocation and training costs—may be considerable.72 As the duration of
unemployment increases, loss of skills or productivity may result in lower future wages and a decrease in
lifetime earnings. Being out of work for a substantial amount of time also increases risk of serious socialpsychological problems, including health impacts, loss of self-confidence, depression, and alcoholism.
Importantly, long-term unemployment tends to be higher during periods of economic contraction, such
as the country has experienced since 2008.73
There are good reasons to be concerned that, in reality, labor markets do not always operate smoothly
and that, therefore, cost-benefit analysis should take employment effects into account. Workers who are
laid off cannot easily relocate their housing and other region-specific assets like social and family groups.
Information barriers to identifying open positions in unfamiliar geographic regions or economic sectors,
as well as skill barriers to transitioning into a new field of employment, may further inhibit workers’ ability
to quickly and easily find new jobs.
The efficiency consequences of employment impacts are easily incorporated directly into cost-benefit
analysis. The transition costs associated with a rule are, ultimately, costs. Though cost-benefit analyses
in the past have rarely examined the reallocation of labor, the standard methodology has the tools to
do so. The transition costs that cost-benefit analysis could reflect include relocation or retraining costs,
long-term productivity effects, and any negative effects on psychological or physical health resulting from
long-term unemployment. If these transition costs are substantial, they may be enough to raise total
costs above benefits, making the rule inefficient. On the other hand, if net benefits remain positive, that
means that any negative impact from layoffs and associated transition costs are outweighed by other social
benefits.
At the same time, transition benefits could be associated with environmental regulation. Regulation
can spur demand in a local labor market by, for example, requiring facilities to retrofit pollution control
technology. If that market had recently experienced a labor demand shock resulting in a substantial
number of underutilized workers, then increased hiring could cause an important sector- or regionspecific welfare gain. Even if aggregate, economy-wide demand for labor is not increased by the rule,
expanding employment opportunities in specific markets may have particularly significant consequences
for workers—especially in areas in which the regional or local economy is depressed.
If the assumption of well-functioning labor markets is relaxed for the purpose of calculating transition
costs associated with layoffs, the same should hold true for determining transition benefits associated
with hiring. Examining only one type of transition effect in a cost-benefit analysis would create an
unjustified anti-regulatory bias. If currently underutilized workers are hired into new positions with
higher productivity because of a rule, this fact should be reflected in the analysis. The best way to do so
would be to calculate compliance costs on the basis of the opportunity costs of the workers who are hired
in order to comply with a regulation. A standard assumption is that those opportunity costs are exactly
equal to the wage paid for the workers, but in imperfect labor markets, this may not always be the case. If
a worker is currently unemployed, then the opportunity costs associated with allocating that person to a
new position are low, because unemployed workers generate very little productivity. Wages could come
down in times of high unemployment to reflect this reality, but in the real world, wages are slow to adjust
to change in labor demand. Because the social cost of allocating unemployed workers to a new position is
low, compliance costs from a social perspective are lower than the wages that are paid.
There are also distributional effects related to employment that may be important for policymakers to
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consider. For example, a rule may help relatively affluent customers but harm low-skill, low-income
workers. So long as the aggregate benefits outweigh the harms, standard cost-benefit analysis would show
such a rule to be efficient. Only a subsequent distributional analysis would scrutinize exactly who benefits
and who is burdened. Policymakers may then choose to leave such considerations to the political process
or may try to adjust the regulation to minimize or offset the unbalanced distributive effects.
If the negative employment effects are mostly distributional, it is not clear that altering or revoking the
rule is the optimal response. Rather, direct compensation for disproportionate regulatory costs may be a
more desirable way to achieve distributional goals.74 There are, however, important practical and political
limitations to such compensation schemes. In those cases where compensation for non-wage losses from
unemployment—like lost skills and psychological harms—is difficult, altering a rule to reduce labor
transition costs may be the best option.
These are complex considerations, which require good analysis. The risk is that policymakers, in a bid
to minimize the transition costs of a regulation, may change the rule in a way that causes even larger
unintended efficiency losses. Indeed, the most significant past attempt to reduce transition costs
associated with environmental protection—the grandfathering of existing, coal-fired power plants
under Clean Air Act regulations—has resulted in massive inefficiencies that were not anticipated at the
time the policy was made.75 This is why the vast majority of economists now prefer flexible, marketbased regulatory tools with compensation for distributional effects, rather than command-and-control
regulation with transitional regulatory relief. Market-based regulations allow firms to respond in the most
efficient manner, minimize the administrative burden on government, and often simplify compensation
schemes for any negative distributive effects.76
To conclude, the labor effects of rules are sometimes important, and examination of the costs and benefits
associated with layoffs and hiring can play a useful role in regulatory impact analyses. Cost-benefit
analysis is already a complex and time-consuming task: cost estimates require engineering analyses and
technology forecasts; benefit estimates require detailed scientific models, dose-response curves, and
careful surveys of the value of health or environmental gains. Adding an examination of secondary effects
on labor markets—dynamic, complex systems that are extremely difficult to model—will increase the
analytic burden faced by agencies, but can also generate valuable information that should be considered
by policymakers. To ensure that this kind of analysis actually helps improve regulatory decisionmaking,
careful attention must be paid to the nature of the labor market, and especially the welfare effects
associated with different potential jobs effects of regulation. In other words, if employment effects are to
be taken into consideration when setting regulatory policy, then the accuracy, transparency, and potential
limitations of the economic models used to estimate employment effects matter.
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Part Two
The Limitations of Employment Models for Setting Environmental Policy
All of the models used to estimate the effect of environmental regulations on layoffs, hiring, and overall
employment have limitations, which means that the picture they provide is necessarily incomplete.
Currently, most models are best able to examine only part of the picture—like layoffs or hiring in
a particular sector—and cannot accurately model the dynamic, economy-wide effects of a policy
on aggregate employment levels. Because overall employment responds to large, macroeconomic
factors, individual environmental regulations will rarely have lasting effects on aggregate employment.
Environmental regulations that do not affect marginal labor productivity in the general economy are more
likely to influence only the geographic or sectoral distribution of employment opportunities, rather than
national employment levels. Current employment models are better suited to measuring these effects
than forecasting economy-wide consequences. While this information may be useful for policymakers,
especially when designing mechanisms to reduce transition costs and protect against long-term
unemployment, it should not be mistaken for an accurate picture of the net effects of an environmental
policy on employment in the economy as a whole.

Overview of Model Varieties
Multiple frameworks can analyze employment effects—from simplistic supply-and-demand curve
analysis to complex computable general equilibrium models. Each technique has its own strengths and
weaknesses; therefore, particular models may not be ideal for analyzing certain public policies.
Single Market Supply-and-Demand Analysis: If a policy has only small effects on a single market, analysts
can turn to the most elementary of economic tools and plot the supply and demand curves.77 This
approach has the advantage of being inexpensive and fast. Assuming the regulation causes production
costs to increase, the higher price may then be passed on to consumers, some of whom may decrease
their demand. By assuming a drop in consumer demand for a good or service decreases output, which
in turn triggers a proportional drop in labor demand, basic job impacts can be estimated. Of course,
the simplicity of this analysis is also its shortcoming: by ignoring all but a single market, the technique
overlooks the possibility of simultaneous job creation in other sectors, either because regulatory
compliance requires new goods and services, or because consumers seek out substitute goods as they
lower their demand for the regulated product.78 Consequently, this kind of analysis is really only
suitable for “very small-scale regulations,”79 and even then can only offer an incomplete estimate of total
employment effects. To capture more complex market interactions requires, at minimum, a multiplemarket partial equilibrium analysis.
Multiple-Market Partial Equilibrium Analysis: A strictly partial equilibrium analysis studies only one
market, holding the prices and quantities of goods and services in other markets constant. A multiplemarket partial equilibrium analysis, however, can capture a finite set of important linkages between
several markets, while still assuming the absence of broader effects to the general economy.80 By
assessing a few closely related markets for substitutes and complementary goods, multiple-market partial
equilibrium analysis can paint a clearer picture of the effects of certain regulations; it can be especially
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useful to evaluate policies that change the relative price of a specific good.81 But for regulations with
economy-wide impacts, this approach cannot capture the complex interactions between various markets,
and an economy-wide general equilibrium model is necessary.
Fixed-Price General Equilibrium Simulations (I-O Models): Fixed-price simulations are the most widely
used tool to assess the employment effects of environmental policies.82 These models hold prices
constant, which, though unrealistic, allows researchers to easily estimate economy-wide effects and break
down results by sector or region. These simulations are designed to focus on impacts to specific sectors of
the economy, while still estimating how changes in the demand for goods and services ripple through the
entire economy.
These models are built around input-output (I-O) tables, which are essentially accounting matrices that
show the flow of goods and services through the economy: the output of one sector is the input for
another. The tables are ideally built from data derived from detailed surveys of manufacturers;83 however,
sometimes surveys may prove too costly, and I-O table may instead be built around shortcuts, which
undermines their reliability.84 From these tables, I-O analysis derives “multipliers” that indicate how an
increase or decrease in activity in one industry affects business activity and jobs at all other industries.85
I-O simulations have important limitations. It is more difficult to model policies that change supply
compared to policies that change demand. These simulations also cannot reflect long-term, structural
changes to the economy, like globalization and industrialization. Moreover, because these models require
constant prices, there is no room for price adjustments, and so they cannot account for substitution
between goods and services consumed. As a result, I-O models tend to overstate employment effects.86
Some examples of popular fixed-price models are IMPLAN (IMpact analysis for PLANning, created by
MIG, Inc. using data from federal government sources)87 and RIMS-II (Regional Input-output Modeling
System, developed by the U.S. Bureau of Economic Analysis).88 Such models may provide good estimates
for the short-run effects of policies in small economies; but for policies with a large enough impact to
affect relative prices, a more sophisticated approach is likely required. For example, the RIMS website
cautions that “RIMS multipliers are best suited for estimating the impact of small changes on a regional
economy,”89 and some analysts have advised that since it cannot capture changes over time, “IMPLAN is
not readily suitable for forecasting the effects of public policy changes.”90 In particular, for “policies that
have large, widespread impacts, like carbon taxes to address global warming, the [assumptions about]
prices implicit in the linear model can lead to significant inaccuracy in policy analysis.”91
Computable General Equilibrium (CGE) Simulations: Computable General Equilibrium models use the
same data as I-O analysis, but CGEs permit for fluctuating prices and more complex interactions among
economic sectors.92 In particular, CGEs allow for substitution of goods and services, creating a more
realistic picture of employment—and “less extreme assessments of employment impacts.”93
CGEs first emerged in the 1960s, and by the 1980s they had gained widespread use among analysts
seeking more powerful, sophisticated tools to estimate economic impacts.94 Common CGEs include
REMI (Regional Economic Models, Inc.)95 and Global Insight (developed by IHS, Inc.).96
Unfortunately, the main strength of CGE models—complexity—is also their chief disadvantage. A
CGE model is composed of multiple equations solved simultaneously;97 the more sophisticated the
CGE model, the greater the number of equations to be estimated and the greater the degree of model
calibration required. They are therefore more expensive to purchase or construct; they require more data
and more analysis; and their complexity makes them less transparent to a lay or policy audience.98
In particular, hidden within the CGE’s structure are multiple decisions about the correct values for
additional terms, decisions typically left up to the modelers’ judgment.99 Often the values of key
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parameters amount to guesstimates about the rate of substitution between goods or the development of
technology,100 raising concerns about consistency and accuracy.101 Since CGEs often do not explicitly
define all their assumptions, the models are frequently characterized as “black boxes”102—though some
argue that the chief problem with CGEs is not their inherent complexity or hidden assumptions, but
rather a miscommunication of the models’ structures and results to policy audiences.103
Because CGEs are focused on large, economy-wide effects, only policies with impacts on the scale of $100
million or more can be accurately assessed using such models. CGEs work especially well for policies that
change tax rates or the use of technology (like adding new emissions controls to smokestacks).104
Despite their sophistication, standard CGE models are still static models, meaning they assume all
economic activity occurs at a fixed point in time, and they cannot capture changes in variables over time.
They are typically built around macroeconomic data from a single reference year, making it difficult
for the model to capture major economic fluctuations, dynamic economic components like changes
in investment and savings, or effects of financial and monetary policies.105 Dynamic CGE models, by
contrast, can reflect changes to the population and capital stock to simulate long-run equilibria. For
dynamic CGE models there is a tradeoff between the length of time that the model covers and the
degree of sector-specific detail that may be incorporated into the model.106 To more directly analyze how
variables move over time, a different approach may be required.
Econometric Estimation of Adjustment (Time-Series Models): For long-run relationships among
employment in various sectors, time-series analysis may be appropriate. Whether linear or non-linear,
simulated models do just that: they simulate, rather than directly estimate, economic variables. By
contrast, time-series models allow for direct estimation of long-run relationships, based on data like
historical monthly employment rates. But again, there is a tradeoff between the time horizon covered and
the number of sectors that can be studied, due to data and computational limits,107 and any increase in
model detail or the time horizon will increase the complexity and potential for errors. Many economists
have argued that forecasting models should not be used in policy analysis because the results are highly
sensitive to the model’s structure, such as how it responds to economic shocks.108 In general, forecasting
models should be regarded with caution, and time-series analysis should typically only be a supplement
to other types of employment estimates.109

Case Studies on Employment Estimate Models in Environmental Policy Debates
Nearly every controversial environmental policy proposed during the last several years has featured a
debate over the possible employment effects. Unfortunately, few of the studies used to support either
side in these debates meet the criteria for well-executed models, and even less frequently do the political
debates mention the potential limitations of the results. A few case studies will illustrate how very
different estimates can be generated for similar policies or interventions. The purpose of these case
studies is not to pick out which estimates may be more reliable and which may be more suspect, nor
is the purpose to criticize the authors of any of the studies included, who may have clearly stated the
assumptions used and limitations of the results. This report takes no position on the validity of the studies
discussed below. And the fact that the models can produce a wide range of outcomes does not mean they
have no place in legitimate policy debates. Rather, the point is to caution anyone who would use a single
study or model as definitive proof of the aggregate employment effects of a regulation or investment—
rules can often have contradictory effects on demand for labor that will interact in complex ways. Models
that cannot accurately account for these opposing tendencies risk overstating or understating net effects.
Figure 3 provides a brief summary of several recent analyses of the effect of environmental policies on
labor markets, and the case studies that follow summarize the role that these analyses played in the policy
discourse on these subjects.110
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Figure 3: Case Studies on the Limitations of Employment Models
Year

Policy Scenario

Model Type

Estimated
Employment Effects

Assumptions
Disclosed?

Sensitivity
Analysis?

2008

Renewable portfolio
standard, tax incentives,
research & development,
and other federal and
state energy initiatives

I-O model (RIMS II and
Management Information
Services, Inc. model)

Under "advanced" scenario,
by 2030, 15 million net energy
efficiency jobs gained and 6
million net renewable energy jobs
gained

No

No

Center for American
Progress & Political
Economy Research
Institute (PERI),
University of
Massachusetts,
Amherst

2009

$150 billion in new
national clean energy
investment from stimulus,
renewable electricity
standard, and carbon
cap bills

I-O model (IMPLAN)

1.7 million net new jobs; net
decrease in unemployment rate
of 1%

Yes

Partial:
sensitivity to
industry weights

Union of Concerned
Scientists

2009

Renewable electricity
standard of 25% by 2025

EIA National Energy
Modeling System (NEMS,
modified version)

202,000 net job gain by 2025

Partial

No

Heritage Center for
Data Analysis

2010

Renewable electricity
standard (minimum
37.5% by 2035)

CGE model (IHS Global
Insight)

Job loss of 330,000 by 2012,
reaching a peak loss of 1.3
million jobs by 2032

Partial

No

University of Tennessee
(for 25 by 25 Alliance)

2010

Renewable fuel standard
plus a renewable
electricity standard of
25% by 2025

I-O Model (IMPLAN),
plus POLYSYS simulation
model for agricultural
effects

723,000 new jobs in 2025
(compared to only implementing
the Energy Independence and
Security Act)

Yes

No

Navigant Consulting (for
RES Alliance
for Jobs)

2010

Renewable electrictiy
standard of 25% by 2025

I-O model (Unspecified)

274,000 new jobs

No

No

Research Team

Year

Policy Scenario

Model Type

Estimated
Employment Effects

Assumptions
Disclosed?

Sensitivity
Analysis?

2,230 jobs gained in
environmental protection sector
in 2014, and about 700 jobs
gained each year in the utility
sector

Yes

No

CASE STUDY #2: TRANSPORT RULE AND/OR UTILITY MACT RULE

CASE STUDY #1: RENEWABLE ELECTRICITY STANDARD

Research Team
Management
Information Services
(for the American Solar
Energy Society)

EPA

2011

Transport Rule

I-O model (Integrated
Planning Model), plus
Morgenstern et al.
estimation approach

EPA

2011

Utility MACT

I-O model (Integrated
Planning Model), plus
Morgenstern et al.
estimation approach

Central estimate of about 8,000
jobs gained in utility sector, and
about 46,000 job-years gained in
environmental protection

Yes

No

Navigant Consulting (for
Clean Air Council)

2011

Utility MACT

I-O model (modifying
EPA's findings with RIMS II
multipliers)

115,520 jobs more than
estimated by EPA

Partial

No

28,000 to 158,000 jobs created
by 2015

Partial

Partial:
sensitivity
check using
information from
the Census of
Construction

Economic Policy
Institute

2011

Utility MACT

Modifying EPA's findings
with multipliers from the
Bureau of Labor Statistics
employment requirement
matrix

CERES & Political
Economy Research
Institute (PERI),
University of
Massachusetts,
Amherst

2011

Transport Rule + Utility
MACT

I-O model (IMPLAN 3.0)
and the North American
Electricity and Environment
Model (NEEM)

1.46 million jobs gained over 5
years

Partial

No

NERA (for American
Coalition for Clean Coal
Electricity)

2011

Transport Rule + Utility
MACT

EIA National Energy
Modeling System (NEMS)
and CGE model (REMI)

1.44 million jobs lost over 7 years

Yes

No
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Model Type

Estimated
Employment Effects

2008

Lieberman-Warner Climate
Change Legislation (America’s
Climate Security Act)

CGE model (IHS Global
Insight)

Annual losses as high as
907,000 jobs per year in 2017,
falling to between 431,000 and
461,000 jobs lost in 2030

Partial

Partial:
sensitivity to
assumptions
about
technology

2009

American Clean Energy and
Security Act of 2009

CGE model (IHS Global
Insight)

Average of 1.14 million jobs lost
per year from 2012 to 2035

Partial

No

2009

Emissions reductions broadly
consistent with proposals
by President Obama,
Representatives Waxman and
Markey, along with two
cost-minimizing paths

Dynamic CGE model
(G-Cubed)

Reduce employment levels by
0.5% in the first decade

Partial

No

CRA International (for
National Black Chamber
of Commerce)

2009

American Clean Energy and
Security Act of 2009

Dynamic CGE model
(MRN-NEEM and MS-MRT
modeling systems)

Net reduction in U.S.
employment of 1.5 million jobequivalents in 2015, increasing
to 2.2 million in 2030 and 3.6
million in 2050

Partial

Partial:
sensitivity
to cost
projections

CRA International (for
Coalition for Affordable
American Energy,
CAAE)

2009

Climate provisions contained in
the Obama Administration’s FY
2010 Budget Proposal

Dynamic CGE model
(MRN-NEEM and MS-MRT
modeling systems)

Net job loss of 800,000 in
2015, increasing to 1.9 million
by 2020 and 3.2 million total
by 2025

Partial

No

UC Berkeley

2009

American Clean Energy and
Security Act of 2009 and
the Clean Energy Jobs and
American Power Act

Forecasting model based
on IMPLAN (Environmental
Assessment in General
Equilibrium (EAGLE) model)

918,000 to 1,894,000 jobs
gained by 2020 (0.4 to 0.9%
increase in employment)

No

No

UC Berkeley

2009

American Clean Energy and
Security Act of 2009

Dynamic CGE model
(Berkeley Energy and
Resource (BEAR) model)

Employment declines 0.2%
to 0.3% in Florida by 2025

Yes

Partial:
sensitivity to
allowance
price

Center for Energy
Economics (for Texas
Comptroller)

2009

American Clean Energy and
Security Act of 2009

CGE model (REMI-Policy
Insight)

Employment declines 1.4% by
2030 nationwide, with about
173,000 jobs lost in
Texas alone

No

Partial:
sensitivity to
allowance
price

American Council for
Capital Formation
(ACCF) & National
Association of
Manufacturers (NAM)

2009

American Clean Energy and
Security Act of 2009

EIA National Energy
Modeling System (version
NEMS/ACCF-NAM 2)

1.79 million to 2.44 million jobs
lost by 2030 (1.1% to 1.5%
reduction in employment)

Yes

Partial:
sensitivity
to cost
projections

Research Team

Year

Policy Scenario

Heritage Center for
Data Analysis

Heritage Center for
Data Analysis

STATE LEGISLATION

CASE STUDY #3: FEDERAL AND STATE CLIMATE LEGISLATION

Brookings Institution

Assumptions Sensitivity
Disclosed?
Analysis?

U. S. Energy Information
Administration (EIA)

2010

Kerry-Graham-Lieberman
American Power Act of 2010

EIA National Energy
Modeling System (NEMS)

Employment losses of 0.1 to
0.2% relative to reference case

Partial

Partial:
sensitivity
to cost,
technology,
and
natural gas
projections

Apollo Alliance

2010

American Clean Energy and
Security Act of 2009

No independent research;
results generated by EIA

320,000 new manufacturing
jobs

No

No

Political Economy
Research Institute
(PERI), University
of Massachusetts,
Amherst

2011

Carbon Limits and Energy
for America’s Renewal (CLEAR)
Act

I-O model (IMPLAN)

360,000 jobs gained

Partial

No

UC Berkeley

2009

California Climate Law AB 32,
combined with 33% Renewable
Portfolio Standard (RPS) for
California electric power utilities

Dynamic CGE model
(Berkeley Energy and
Resources (BEAR) model)

Net employment gain in
California, by mitigating
352,000 jobs that would have
been lost due to fossil fuel
costs

Yes

Partial:
sensitivity to
technology
costs

UC Berkeley

2009

Various efficiency and
renewable fuel requirements
possible under California
climate laws like AB 32

Dynamic CGE model
(Berkeley Energy and
Resources (BEAR) model)

14,335 to 420,747 net increase
in California jobs
by 2050

Yes

No
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Case Study #1: Renewable Electricity Standards
A national Renewable Electricity Standard (RES, also known as the Renewable Portfolio Standard or,
more recently, the Clean Energy Standard) would require that electricity suppliers include a certain
fraction of their electricity from renewable energy sources like solar generators or wind farms. Though
several states have their own RES programs, there is currently no federal RES (even though each House
of Congress has individually passed several versions, no single bill has ever passed both chambers).111
A federal RES has been proposed for years, with President Obama most recently calling for 80% clean
energy generation (including renewables, but also natural gas, nuclear power, and coal accompanied by
carbon capture and storage) by 2035.112
Claims about job impacts have featured prominently in the RES debates. While most studies predict
job growth from a federal RES, at least one study—by the Heritage Foundation—estimates significant
job losses. That Heritage Foundation study has been cited in the Republican Staff Commentary of the
U.S. Congressional Joint Economic Committee113 and presented in testimony before the U.S. House
Committee on Oversight and Government Reform.114 On the other side of the debate, various groups
have produced positive but still highly variable reports, even when using similar models to analyze the
same underlying policy. Several of these findings were included in Senate Majority Leader Harry Reid’s
report on “Job Growth from Investment in Renewable Energy.”115 In all cases, on both sides of the debate,
the results were reported as definitive, raw numbers, with no discussion of methodology, assumptions, or
limitations.

Case Study #2: Transport Rule and Utility MACT Rule
To address the serious problem of upwind states contributing to the poor air quality in downwind states,
EPA proposed the “Transport Rule” in 2010 under statutory direction from the Clean Air Act; the rule
was finalized in 2011.116 Under similar statutory direction, EPA proposed the “Utility MACT Rule”
in 2011 to regulate hazardous air pollutants (like mercury) from utilities.117 Together, EPA estimates
that these two rules will deliver annual net benefits of $166-407 billion, including up to 51,000 avoided
premature deaths per year.118
Though there have been few estimates of the job impacts of these two rules, the reports that exist are
surprisingly inconsistent. EPA, for example, predicts low potential impacts: in the range of about 2,200
one-time jobs and 700 annual jobs created by the Transport Rule,119 and for the Utility MACT rule a onetime gain of about 46,000 jobs, with another 8,000 jobs created annually.120 Other estimates, however, are
less modest. In particular, a report commissioned by the American Coalition for Clean Coal Electricity
estimates that the two combined rules will generate a 1.4 million job loss, while a Political Economy
Research Institute study predicts the same two rules will trigger a 1.4 million job gain.121
Senator James Inhofe has cited the American Coalition for Clean Coal Electricity’s pessimistic report
when opposing the EPA’s Transport Rule and pledging to “keep a close eye” on developments.122
The same study is also being circulated by utility lobbyists, who have encouraged lawmakers like
Representative Ed Whitfield to draft legislation seeking to block both the Transport Rule and the Utility
MACT Rule; one lobbyist gave his political pitch as: “The notion that a very expensive rule is a great way
to create jobs—give me that money and I will create far more jobs.”123 Proponents of the rules are just as
quick to cite only the studies that most support their position.124

Case Study #3: Federal and State Climate Legislation
As passage of federal climate legislation seemingly grew more likely in 2009 and 2010 (before abruptly
running off the rails in late 2010),125 a myriad of reports on job impacts came out. Though none of
the various legislative proposals became law, the range of job estimates still demonstrates the wildly
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contradictory results that different models can generate when analyzing the same underlying policy.
For example, for one legislative proposal—the American Clean Energy and Security Act (ACES, also
known as the Waxman-Markey bill, which passed the House in 2009 but stalled out in the Senate)126—
everything from a 3.6 million job loss to a 1.9 million job gain has been predicted.127 These reports were
frequently cited and debated at congressional hearings and were often featured in media reports on the
fate of the climate legislation.128 Perhaps unsurprisingly, each side of the debate tended to rely exclusively
on the analyses that supported their positions.
A similar debate played out in California over the implementation of its climate law, A.B. 32. One team
from the University of California-Berkeley used the same model to generate two different results, but
both studies generally predicted job gains. The studies were “cited repeatedly” by opponents of the
climate law, who backed a proposition seeking to suspend the law’s implementation until unemployment
dropped below 5.5%, and who used the Berkeley studies to claim that the climate legislation would hurt
employment.129 The studies’ authors took to the local editorial pages to set the record straight: “They
claim that our study says A.B. 32 will ‘threaten’ more than 3 million jobs in California, but the report says
no such thing. In fact, it shows that A.B. 32 will generate enormous opportunities for California.”130
The proposition to overturn A.B. 32 failed at the polls, but the debate continued over jobs and the state’s
efforts to curb greenhouse gas emissions. California’s Air Resources Board predicted a 120,000 job
gain by 2020, only to have their results called in to question by a report from the state’s non-partisan
Legislative Analysts Office—whose findings were in turn dismissed by Governor Schwarzenegger. In
defense of the law, Schwarzenegger announced he was “absolutely convinced [A.B. 32] will create jobs
more than kill jobs,” explaining that “[u]nlike others that only have theoretical opinions, I travel up and
down the state to see first-hand.”131

Toward a More Productive Use of Employment Models in Environmental Policy
Debates
Not all models are created equal, and the various models available can be used in more or less informative
ways. To ensure that employment forecasting models play a productive role in policymaking, there are
several steps that analysts can take, from model selection to results communication, that will help produce
more reliable estimates and reduce the risks of confusion. Using the right models in the right ways to
report appropriately limited results can help inform public debate and decisionmaking. But the wrong
models, used to answer the wrong questions, reported without caveat, will only obscure the important
tradeoffs at stake in environmental policymaking.
Ideally, analysts should simply choose the best tool for the question they are trying to answer, matching
the type and scale of the policy under evaluation to the appropriate model as closely as possible.132 For
example, because CGE models are focused on large, economy-wide effects, they are well suited to analyze
policies with national, annual impacts on the scale of $100 million or more. CGEs work especially well
for policies that will lead to a change in taxes or in the use of technology (like adding new emissions
controls to smokestacks).133 By contrast, both the makers and users of fixed-price models caution that
these tools are best suited to estimating regional impacts and have limited application to policies with
large, widespread effects.134
Unfortunately, cost, time, and analytical skill are often the driving factors in model selection.135 For
example, CGE models are costly, either to purchase off the shelf or to build from scratch; they are also
time-consuming to run and may require special training to adjust and interpret the model. Input-output
models are therefore sometimes seen as the more affordable choice, even though they may be less
robust.136
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The choice of model, assumptions, and data is crucial.137 For example, a 1996 study for the California
Energy Commission looked at a hypothetical policy (a 40% cut in federal defense spending in the
state) under three models that differed only in their treatment of which variables were explained by the
model and which were treated as a given. Under the model variation that most operated like a classic
CGE model, the study predicted no change in gross state product and little effect on wages; under the
model that most operated like an input-output analysis, however, the study predicted a 9-12% drop in
employment across all classes; and under the model most like an econometric forecasting approach, the
study predicted a 2.4% employment gain in some sectors and a 6% decrease in others.138 Clearly, model
choice matters.
All models are subject to limitations, and it is extremely important to communicate those limitations to
policymakers in a transparent fashion when reporting model results. Analysts should disclose all their
assumptions and data sources, including a description of how realistic the assumptions are and how
complete and accurate the data is. Reports should also include a sensitivity analysis, to identify how
sensitive the results are to changes in the underlying assumptions and structure of the model. All final
results should be accompanied by a clear indication of the limitations of the model, any weaknesses in the
results, and any other relevant caveats. Policymakers should rely only on studies that meet these criteria,
and even then should only do so after fully acknowledging all the studies’ potential limitations. Modelers,
politicians, and commentators should all avoid translating the complex model outputs into a single, often
very misleading, sound bite about “jobs” that could be created or lost by a policy choice.
Unfortunately, the way employment models are cited in political debates about environmental regulations
is often not particularly illuminating—each side simply picks the study that justifies the position it
already supports. Though practical and political obstacles may get in the way, in theory this problem has a
straightforward solution: choose the right model for the job; disclose the assumptions and limitations of
the model selected; and acknowledge any reliable, conflicting estimates.
Particularly problematic has been the use of models best suited for understanding regional or sectorspecific impacts to make predictions about the nationwide, aggregate effects of regulations on
employment. These models are poorly suited to making these kinds of predictions, because they do
not take into account the primary factors that drive national employment levels, like aggregate demand
or wage price rigidity. When they attempt to extrapolate regional and sector-specific estimates to the
economy as a whole, they run up against the reality that dynamic market forces interact in complex ways
that make predictions of aggregate effects extremely difficult. It is unsurprising that employment models
using different assumptions and methodologies can predict both job losses and new hiring: both effects
may simultaneously be caused by an environmental policy. Yet so long as the environmental policy does
not fundamentally alter labor supply or demand at the national level—which will rarely be the case—the
net effects on employment are likely to largely cancel each other out, or to be corrected by monetary and
fiscal policy. Unless employment models can take these factors into account, they will be ill suited to
predicting economy-wide effects, and their use to estimate large-scale job losses or gains is inappropriate.
The employment models that currently exist can continue to play a useful role in examining
environmental policy, primarily to estimate regional or sector-specific impacts on hiring and layoffs.
This information can help to determine what policies, if any, are appropriate to facilitate labor market
transitions (like helping workers move or retrain to prepare for a new job in a new region or sector)
or to craft effective distributional policies. Labor transition costs can and should be incorporated into
cost-benefit analysis using standard economic principles, and the relationship between economy-wide
unemployment on those costs (both positive and negative) should be taken into account. But if used
improperly, these models can easily lead to misunderstanding. In all cases, analysts have to be especially
careful to acknowledge their model limitations, and policymakers and advocates should be sure to use
their findings with caution and in a responsible manner.
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Recommendations
Federal agencies are beginning to rethink the place of job effects in regulatory impact analysis, prompted
by executive order, congressional pressure, public interest, and their own reevaluations. At the same
time—and likely for at least as long as unemployment levels remain elevated—both the opponents
and the proponents of environmental regulations will continue to commission and publicize studies
estimating job losses or gains as part of their advocacy strategies. Job impact analysis can and should
be used by policymakers and advocates when weighing the costs and benefits of a rule. But it should
not serve as a trump card, and both policymakers and advocates must recognize that even the most
sophisticated job impact analyses have only limited predictive power in our complex and dynamic
economy.
If job impact analyses are to play a useful role in regulatory decisionmaking, then analysts, advocates, and
policymakers should adhere to the following recommendations for best practices:
1. Job impact analysis is not an alternative to or substitute for cost-benefit analysis. Rather, employment
effects should be incorporated into cost-benefit analysis on the basis of traditional economic principles.
If a regulation causes labor transitions resulting in layoffs, any costs of relocation or retraining, long-term
productivity effects, and negative health effects associated with unemployment should be calculated.
Likewise, if labor transitions result in hiring, especially of underutilized workers, this should be factored
into estimates of regulatory costs. Crucially, these employment-related costs and benefits will be just one
input into the broader cost-benefit analysis, to be weighed against all traditional compliance costs and the
full range of environmental, health, and safety benefits. Employment-related distributional effects may
need to be analyzed separately along with other distributional effects.
2. The difference between short-term and long-term unemployment should be taken into account when
determining the economic costs of layoffs. Short-term unemployment may entail relatively minor
costs for job search, relocation, and retraining. Long-term unemployment, by contrast, may entail
more substantive costs, such as more intense retraining, long-term income and productivity effects,
and negative health consequences. Conflating these two distinct types of consequences in a job impact
analysis leads to incorrect cost calculations and misleading rhetoric.
3. The potential for regulations to positively and negatively affect workers should be recognized. In our
dynamic labor market, regulations may produce multiple effects simultaneously. Layoffs in one sector or
region may be accompanied by hiring in another sector or region. Analysts, as well as advocates on both
sides of the debate, should be careful to look at the whole picture and not cherry-pick data or results.
4. Economic models used to predict employment effects should be well suited to the type of regulatory
effect being estimated. Some models are better suited to estimating effects in a single region or industry,
while others can better handle multi-sector or nationwide analysis. While a model less suited to the
regulatory effect in question may be appealing as a cheaper or less time-consuming option, analysts
should strive to select the best tool for the task.

The Regulatory Red Herring | Recommendations

19

5. Uncertainty surrounding model predictions should be acknowledged by analysts and policymakers,
and all assumptions and modeling choices should be disclosed. Far too often, data sources and model
assumptions are buried in an economic report, or not disclosed at all. Sensitivity analyses are conducted
and disclosed inconsistently at best. Advocates then tend to discuss only those studies that most support
their positions, without reference to the study’s limitations, uncertainty, or the existence of other
reliable but contradictory results. For job impact analysis to play a useful role in policy debates, more
transparency and disclosure is necessary.
One final recommendation should be directed to government officials and academic scholars: more
research is needed to refine and improve the models for measuring employment effects, as well as to
develop the techniques for incorporating those effects into cost-benefit analysis.
If employment analyses and policy debates remain on their current trajectories, job impact analyses will
continue to conflate short-term and long-term unemployment, to ignore either a policy’s positive or
negative employment effects, to select the wrong model for the task, to report results without disclosure
of assumptions or limitations, and to encourage the use of results as a trump card against cost-benefit
analysis. If analysts and advocates cannot reverse course, then the use of job impact analyses will remain a
misleading distraction—nothing more than a red herring. But by following the simple recommendations
listed above, we can begin to put job impact analysis into its proper context in the debate over
environmental protection and employment.
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