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Thirty Years of Economics at the 
Environmental Protection Agency
Al McGartland

When the modern era of environmental policy began with creation of the 
Environmental Protection Agency and passage of the Clean Air and Clean Water 
Acts, economists and economics were little used. Over time, economics became a 
major contributor to formation of environmental policy. Executive Order 12291 
pushed economics into the policy process but also rendered bene it-cost analysis 
controversial. I report on economics’ role in the policy process over time and 
examine contributions by economists to environmental policymaking. Advancing 
bene it-cost analysis is an obvious contribution. I describe other areas in which 
economists have contributed and highlight milestones for economics at EPA. 

Key Words: bene it-cost analysis, EPA, economics at EPA, Executive Order 12291, 
history of environmental economics

 In 1984, I joined a small group of economists working at the U.S. Environmental 
Protection Agency (EPA). I arrived at EPA eager to apply economic tools and 
models to environmental problems. After a few months, I wondered if I had 
made a big mistake. To my dismay, many did not share my conviction that 
economics had much to offer to policymaking. The notion that economists, 
with signi icant input from other scienti ic disciplines, could or should conduct 
bene it-cost analysis and help inform regulatory decision-making was either 
completely foreign or opposed by nearly all. Even offering a conceptual analysis 
of the form of a potential regulation—market incentives versus command-and-
control regulation—proved dif icult.

Fast forward almost 30 years. Today, environmental economics is often 
(but not always) an essential part of the policymaking process. While 
not all EPA policymakers fully understand bene it-cost analysis and its 
underpinnings, there is widespread acceptance that economists contribute to 
our understanding of the consequences of environmental policy options and 
should be heard. Further, all of the various stakeholders in regulatory and 
policy development processes—decision-makers, industries, environmental 
groups, consumer groups, the U.S. Congress, and the White House—frequently 
draw on bene it-cost analysis in the course of policymaking. Economists at EPA 
offer suggestions on how to make regulations better by harnessing market 
incentives and cost-minimization incentives for polluters. Finally, economics 
is now considered a mainstream science, and economists, with knowledge of 

Al McGartland is director of the National Center for Environmental Economics at the U.S. 
Environmental Protection Agency. Correspondence: Al McGartland  EPA National Center for 
Environmental Economics  1200 Pennsylvania Avenue NW  Washington, DC 20469  Phone 
202.566.2244  Email mcgartland.al@epa.gov.

The views expressed are the author’s and do not necessarily re lect the views of the Environmental 
Protection Agency. The author thanks Robin Jenkins, Emma Roach, and Kerry Smith for helpful 
input. Special thanks to Rob Stavins for suggesting the idea of this essay. Any remaining errors are 
the author’s responsibility.



Thirty Years of Economics at the EPA   437McGartland

empirical methods, analysis at the margin, risk and uncertainty, and behavioral 
responses, are playing in luential roles in risk assessment, research design, 
priority setting, and policy design.

I review the history of economics and its role in policymaking at EPA and 
provide insight into how economics has changed national environmental 
policy in the United States. EPA economists and economics make signi icant 
contributions to the agency that extend beyond the very important one of 
providing decision-makers with a sense of the bene its and costs of relevant 
policy options. An obvious triumph of economics is widespread adoption of 
market incentive-based policy instruments. Other noteworthy contributions 
by economists exist but may be less obvious. Taken together, these success 
stories—or failures, for those who think economics should have made even 
bigger contributions—provide lessons on how economics can play its role 
in the policy process. Have economics and economists made a difference to 
environmental policy? The answer, from my experience, is an emphatic yes. 
And some of our most profound in luences have probably been outside the 
scope of a bene it-cost analysis.

Both in policy circles and in the policy literature, critics of bene it-cost 
analysis have argued that it is lawed and plays far too signi icant a role 
(Heinzerling and Ackerman 2005). That issue is beyond the scope of this 
discussion, although I do not want to leave the impression that economics 
dominates the policy process or is wholly embraced by every facet of EPA. At 
best, the “economist perspective” is presented alongside public health, legal, 
environmental, engineering, and political perspectives when brie ing decision-
makers. In some cases, the economic perspective is missing. Further, for rules 
that are not economically signi icant, full and complete economic analyses 
typically are not conducted. Nonetheless, economics is accepted as a “science” 
at EPA and is woven into the fabric of the EPA decision-making process.

Assessments of Economics at EPA Have Been Too Narrow

Few studies of the role of economics in environmental policymaking exist. 
Fraas (1991) looked at the role of economic analysis in the 1980s and 
concluded that economics sometimes improved regulation but more often 
was relegated to a very minor role of in luence. Pildes and Sunstein (1995) 
examined the signi icance of Executive Order (EO) 12866 and its precursor, EO 
12291, which required regulatory agencies to conduct bene it-cost analysis for 
all economically signi icant regulations. However, they failed to directly assess 
how economics affected environmental policy. Morgenstern (1997) examined 
the contribution of economics to environmental policy by presenting a series 
of regulatory case studies, each written by the EPA economist or consultant 
responsible for that analysis. The case studies and Morgenstern’s overall 
assessment focused on the bene it-cost analysis done for speci ic regulations; 
they did not assess how economics and economists in luenced policy in other 
ways. Morgenstern found overall that “the group of economic analyses studied 
here made signi icant contributions to the improvement of the agency’s 
regulations” but “in many instances the economic analyses played only a minor 
role in actual decision making” (Morgenstern 1997, p. 2–3). Hahn and Dudley 
(2007) and Hahn et al. (2000) examined the quality of economic analyses at EPA 
and compliance with EO 12866. These studies found a great deal of variability 
in quality among regulatory analyses within and across EPA agencies.
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These assessments examined the role of economic analysis in the policy 
process. However, the role of economics in EPA’s evolution extends beyond 
economic analysis. The agency’s analyses, paradigms, policy approaches, 
and mind-set would be different without economics and economists, leading 
directly to a very different set of policies.

EPA’s economic history is presented in three distinct periods: (i) the early 
years when economics had an insigni icant presence at EPA, (ii) the years 
following EO 12291 (followed by EO 12866) when economics assumed a more 
prominent role in the regulatory process, and (iii) the current period, which 
I characterize as a plateau and in which economics faces new challenges. An 
examination of this history underscores important lessons for improving the 
capability of economics to contribute to environmental policymaking. For 
example, it shows that the advancement of economics within EPA would not 
have been possible without partnership between academic researchers and 
economists inside EPA. Finally, I summarize economics’ main contributions to 
environmental policy over the last quarter of a century.

Economics at EPA: The Early Years

Policy judgments are easier to come by the farther we are from our goals. 
If there are only two directions and we know which is forward and there 
are limits to how fast we can go, no ine discrimination is needed. If aid to 
the poor is far too little, highway traf ic far too fast, building codes far too 
lax, teachers’ salaries far too low, or the rights of defendants far too little 
observed, we know what we need to know to get moving. We can worry 
about how much is enough when we get close, if we ever do. Meanwhile, 
we can push on. (1984, p. 1)

—Thomas Schelling

Environmental protection became a national priority in the early 1960s, 
most notably after publication of Rachel Carson’s Silent Spring in 1962. Silent 
Spring was Carson’s scathing attack on the effects of unregulated pesticide use. 
Throughout the 1960s, several environmental disasters coupled with Carson’s 
book attracted public attention and led to increased demand for environmental 
protection, spurring the growing environmental movement. Use of Agent 
Orange in the already unpopular Vietnam War gave rise to serious questions 
about the ecological and human health effects of Agent Orange (TCCD) and of 
DDT (dichloro-diphenyl-trichloroethane), PCBs (polychlorinated biphenyls), 
and a number of other commonly used chemicals. A series of ten ires from 
oil and other ignitable pollutants on the surface of the Cuyahoga River in 
Cleveland, Ohio, not only generated cynical remarks but caused signi icant 
economic damage to railway bridges and surrounding properties. By 1970, 
the environmental movement had gone mainstream, fueled by broad concerns 
about the environment and speci ic threats to human health and safety.

In July 1970, Congress passed and President Nixon signed the law that 
established the EPA. President Nixon combined environmentally related 
programs from other parts of the government, including U.S. Departments of 
Agriculture (USDA), the Interior, and Health, Education, and Welfare, into a 
new agency. Armed with an ambitious new administrator, former Assistant 
Attorney General William Ruckelshaus, and a host of daunting responsibilities, 
EPA opened its doors on December 22, 1970.
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To staff the new agency, lawyers, toxicologists, biologists, engineers, chemists, 
and other professionals were transferred from other agencies and merged with 
program specialists. Very few economists came with them. The only economists 
brought into the agency in the beginning were agricultural economists from 
USDA who would form part of EPA’s new Of ice of Pesticide Programs.

The same year EPA began operations, Congress passed the Clean Air Act. Then, 
in 1972, Congress passed the Clean Water Act. Both of these statutes embodied 
the notion that we can have safe, even pristine, levels of environmental 
quality at a reasonable cost. For example, the Clean Air Act instructed EPA to 
establish air quality standards that, “allowing an adequate margin of safety, are 
requisite to protect the public health.”1 The law forbade EPA from considering 
costs when setting those standards, suggesting that Congress believed that 
pristine or at least “safe” levels of environmental quality were attainable at an 
acceptable cost. The major provisions of the act left little room for economic 
considerations.2

Hence, in the early days of EPA, there was little need, or at least little or 
no demand, to include economics in regulatory analyses. A strong mission, 
new statutes that provided little leeway for economic considerations, and 
public urgency in demanding action worked against investing in economists 
and other regulatory policy analysts. EPA hired plenty of MBAs (masters of 
business administration) to manage agency operations but economists were 
not included in the hiring plan.

Using well-developed theories, economists could have made big 
contributions in those early years. Because EPA lacked such guidance from 
economic professionals, its progress on market incentives was slow at best. 
The “command and control” strategies that were used at the time offered little 
incentive for technological change, and in many cases, de facto technology 
standards discouraged innovation. The states, which inherited most of the 
responsibility for designing and implementing plans to attain EPA’s national 
environmental quality standards, would have bene ited from guidance from 
economists on how to incorporate cost-effectiveness considerations.

Applied work by economists would have been more of a challenge. If EPA 
had added economists in the early 1970s, they might not have had the impact 
that economists in other agencies have had. Consider the development of 
environmental economics compared to agricultural economics. Economists 
at USDA have been in luential in setting agricultural policy, particularly in 
the 1970s. One can easily imagine political leaders clamoring for economic 
analysis of the implications of agricultural subsidy levels, conservation reserve 
levels, and market conditions for a wide variety of agricultural commodities, 
and agricultural economists had a relatively well-developed tool chest for 
determining this information.3 Agricultural commodities were well-de ined. 
Research that had involved detailed agricultural surveys had characterized the 
cost of production with enough precision to build accurate economic models of 

1 Section 109 (a)(1), Public Law 91-604 (Clean Air Act of 1970), 1970.
2 Since the early 1970s, provisions of some environmental statutes have opened a door for 

economic considerations in regulatory decision-making, though not with setting national ambient 
air quality standards (NAAQS). At that point in time, EPA leaders believed that their statutory 
mandate was to set environmental quality standards that posed no appreciable risk and, at least 
for the NAAQS, costs were legally excluded from consideration. 

3 Kerry Smith irst raised this comparison of agricultural and environmental economics at a 
seminar at EPA in the late 1980s.
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the agricultural sector. Even reasonable ranges of price and income elasticities 
existed for each commodity. In short, agricultural economists delivered 
important information that led to informed policies.4 Given this important 
contribution, USDA’s relatively substantial investment in economics even in its 
early history is not surprising.

In contrast, most environmental “commodities” are public goods—they are 
not bought and sold in the marketplace. In 1970, we had far to go to establish 
standardized de initions of environmental commodities and no generally 
agreed upon way to measure the quantity or quality of each commodity. We 
had only vague notions of costs and an even vaguer sense of social value and 
income and price elasticities of demand. When research did provide estimates 
of bene its and costs, changes in technology, incomes, and tastes very quickly 
rendered those studies obsolete. Even cost-effectiveness analysis would have 
been a challenge.

With these observations in mind, it is not surprising that the formative years 
of national environmental policy at EPA largely took place without a major 
role for economics. Indeed, there were savvy “policy wonks” who understood 
some of our most crucial indings; by and large, however, economists were not 
represented, economic analyses were not undertaken, and policy was guided 
almost entirely by a strong public mandate to clean up the environment.

Laying the Foundation for Future Success: Resources for the Future 
and Academics 

While EPA did not embrace economics, environmental economists outside of 
EPA made huge advances and laid a foundation for future success. Resources 
for the Future (RFF), founded in 1952, played a pioneering and in luential role 
during the early days of EPA and became much more visible to economists 
and policymakers during the 1970s. The organization’s books, workshops, 
and policy-oriented research were topics of hallway conversations at EPA in 
the early years. Inside EPA, converts to incentives and other economic-based 
regulatory tools were being won as a result of RFF’s ability to communicate 
environmental economics research to the policymaking community. I suspect 
that much of RFF’s early research was inspired by an intimate understanding 
of policy challenges (Portney 1978). RFF offered sound economic thinking to 
EPA as well as galvanized environmental economics research among leading 
research institutions. When I arrived at EPA in 1984, RFF was already a well-
known brand and its public forums and written words became grist for the 
policy-formulation mill.

Based on work done at RFF, Ayres and Kneese (1969) integrated a material 
and energy balance paradigm into a general equilibrium framework. They 
showed that pollution was an inescapable part of the production process and 
that marginal costs would rise as abatement activity increased. Meeting our 
environmental goals was not a simple matter of requiring polluters to adopt 
basic control technologies.

It would be some time before EPA and Congress realized the lessons of 
Ayres and Kneese. While I cannot pinpoint an exact date, I do recall William 
Ruckelshaus, during his second stint as EPA administrator (1983–1985), saying 

4 Informed policy does not necessarily lead to welfare-maximizing policies. Agricultural 
subsidies can cause signi icant inef iciencies in the economy.
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that when he irst arrived at EPA in 1970 everyone thought we would attain 
clean air and water by promulgating a round of regulations and we would claim 
victory. Upon his return to EPA, it was clear that was not the case and that it 
was going to be much more dif icult, that more resources, harder choices, and 
greater innovation would be required to attain a clean environment.

Beyond RFF, the discipline of environmental economics was attracting 
excellent economists and making real progress in developing theories and 
methods for economic analysis of the environment. Members of EPA’s Of ice of 
Research and Development recognized the need for environmental economics 
research. In 1971, they started a small environmental economics research 
program. Over the next decade, the program evolved to include a small staff and 
funded extramural research grants. The early budget was about $3 million per 
year in the early 1970s.5

These early investments in research paid huge dividends. Seminal works on 
stated-preference methods for quantifying environmental bene its were funded 
by the program. Some of the more in luential research from this program 
includes Brookshire et al. (1979), Crocker et al. (1979), Cropper et al. (1979), 
Mitchel and Carson (1981), Share kin (1983), Schelling (1983), and Vaughan 
and Russell (1982).6

The research sponsored by EPA between 1971 and 1983 funded seminal 
works on the stated-preference methodology for determining bene its, led to 
development of credible estimates of air and water pollution control bene its, 
and highlighted the possibilities for using economic incentives to control 
environmental pollution, which subsequently led to development of cap-and-
trade and other incentive approaches.

Necessity Is the Mother of Invention: Emission Bubbles and Offsets

In addition to growing research efforts by environmental economists outside 
of EPA, market incentives got a big boost from EPA toward the end of this 
early period. The states were learning that attaining air quality standards 
would not be easy. Areas that had not met the air quality standards needed 
policies that would accommodate reasonable economic growth while making 
continued progress toward cleaner air. A small group of individuals at EPA 
who had legal, public policy, and economic expertise developed policies that 
allowed sources of air pollution to undertake limited trading. Some states 
adopted policies promoted by EPA to allow for the pursuit of such policies 
and formally institutionalized emission trading. Under this “bubble” policy, 
facilities that generated multiple sources of the same pollutant were permitted 
to overcontrol some sources in exchange for permission to undercontrol others 
so long as the net release was less than the aggregated permitted level. Once 
the offset policy was formalized, new facilities that emitted pollution could pay 
other such facilities to offset their emissions, thereby making room for new 
economic growth in nonattainment areas.

5 Even before correcting for in lation, this igure is several times more than the economic 
research budget today. In 1983, the research grant program was moved to the Of ice of Policy, 
Planning, and Economics and the base budget grew to more than $4 million per year. For an 
overview of this economic research by period, see http://yosemite.epa.gov/EE/Epalib/ord1.nsf/
8e2804a29538bbbf852565a500502e9e/e12e0572cca9eb05852566a40071bc23!OpenDocument.

6 I am grateful to Alan Carlin for providing this list of publications.
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Outside economists and the mounting literature they created on the design 
and promise of market incentives converted a growing number of EPA policy 
analysts and lawyers into supporters of these new policy tools. In the 1970s, 
EPA lacked a suf icient inside presence of environmental economists to carry 
that message.

The use of market-incentive systems, broadly de ined, was only the beginning 
for market incentives. Figure 1 depicts the growing adoption of incentive 
schemes at EPA over time.7

Figure 1 goes well beyond the early years to show that, by the 1990s, EPA 
was creating market-incentive programs with increasing regularity. Now, 
market incentives are in the mainstream. Instead of advocating for them to 
noneconomists, I often have to point out obstacles to effective incentives and 
show that sometimes other policy designs are superior.

Despite some successes, economists were not signi icant players in the EPA 
policy process in the 1970s. Soon, however, a major shift in the policy and 
political landscape would open the door for environmental economics. Thanks 
to work by environmental economists outside of EPA, we were ready to walk 
through.

Economics’ Ascendancy in the 1980s and 1990s

There is rarely a problem that doesn’t appear to demand—in addition 
to lawyers and anthropologists and biologists—an economist. The 
economist is usually invited because of a perception that, whatever else 
may be important, there are some important economic implications. The 
economist who joins up usually inds the “whatever else” more engaging 
than economics; though he pays his entrance fee in economics, he gets his 
satisfaction from the whole problem. (1984, p. vii)

—Thomas Schelling

A decade of promulgating rules generated a more vocal industry prepared to 
question the need for more regulation. And while the environment did improve, 
the experience fueled only a slow cognitive progression in understanding 
the environmental quality control problem. Ayres and Kneese’s (1969) 
characterization of the pollution problem was proven with experience as well 
as science, and EPA realized that attaining risk-free environmental quality 
levels could not be done quickly, if at all. Achieving safe levels of air and water 
quality, let alone pristine levels, was not as easy as irst thought. Emissions and 
residuals were a necessary byproduct of the production process, and abatement 
costs rose as control ef iciencies were increased. In addition, pollution sources 
were more diffuse and technologies were not as readily available as once 
thought. The more we researched the health and welfare effects of pollution, 
the more we realized that the notion of a threshold below which there would be 
no health effects was more wishful thinking than reality.

Economics Comes to the Fore (and Attracts Controversy)

In the 1980s, Ronald Reagan was elected to the presidency on a promise to 
limit, if not shrink, the role of government. One of his irst executive orders, 

7 Thanks to Barry Elman for the data in the igure.
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Figure 1. EPA Has Made Greater Use of Market Incentives over Time
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EO 12291, had a profound impact on the use of economics at EPA. Speci ically, 
EO 12291 required that a “regulatory impact analysis” (including an assessment 
of bene its and costs) be conducted for all economically signi icant EPA rules. 
Had the order stopped there, who knows what would have happened. But 
EO 12291 went much further. It speci ied that, to the extent permitted by law, 
the policy option that maximized net bene it should be selected. It also gave 
the Of ice of Management and Budget (OMB) responsibility for reviewing all 
regulations for compliance with the order.

In short order, EPA needed to conduct numerous bene it-cost analyses. 
EO 12291 is the single biggest reason that economics became an important 
part of the agency’s policymaking process in the 1980s. It is also the principal 
reason why economics in general and bene it-cost analysis in particular 
are so controversial and misunderstood by many stakeholders and special 
interests. Because EO 12291 simultaneously called for bene it-cost analysis 
and a regulatory policy review by OMB, the two became linked. Through that 
connection, many came to perceive the OMB regulatory review as the process 
and bene it-cost analysis as the tool by which environmental protection would 
be rolled back. In hindsight, separating the OMB policy-review requirement from 
the mandate to conduct scienti ically sound bene it-cost analysis might have 
been better. Such a separation would have allowed the analyses to go forward 
as largely scienti ic (positive) endeavors, perhaps including an independent 
peer review. OMB then could have engaged in the policy discussion through a 
separate, normative policy review process.

Linking OMB review and bene it-cost analysis fed a widely held suspicion that 
bene it-cost analysis was a tool for deregulators, a means by which the Reagan 
administration could ful ill its agenda of deregulation and less government.8 At 
the time, few within EPA believed economic analysis could be used to justify 
additional regulation, and few were truly interested in an unbiased look at what 
the analysis could say about ef icient policy design. Most did not understand 
what bene it-cost analysis was. Hence, it was viewed by many as a political 
tool, not a science. Economics became a necessary evil within EPA. Bene it-cost 
analysis was tolerated but seen more as a procedural box to be checked than 
as a source of insight and information. Many at EPA and in other stakeholder 
groups would argue against and even actively resist letting economics into the 
regulatory process.

EPA could not ignore EO 12291. Realizing that reality, EPA began hiring 
economists. The major program of ices (Air, Water, Waste, Toxic Substances, and 
Drinking Water) started building economic staffs that would be responsible for 
producing the analyses. EPA’s policy of ice, which was dominated by MBAs, also 
created an economics branch that housed a small group of Ph.D. economists 
(myself included). Bill Ruckelshaus rejoined EPA, accepting a second stint as 
administrator in 1983. He and his deputy administrator, Al Alm, entertained 
economics-based policy arguments along with public health, legal, and 
engineering perspectives when formulating policy. Dick Morgenstern and Milt 
Russell, both experienced Ph.D. economists, joined EPA in key senior leadership 
positions in the policy of ice.

8 Since then, separating technical reviews from policy reviews by OMB has been proposed. The 
proposals have typically suggested that Congress should institute a separate, independent agency 
to provide technical review of EPA’s (and other agencies’) regulatory analyses and allow OMB to 
engage on policy issues informed by the analyses.
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Still, the vast majority of EPA staff members did not understand or want 
economics. They feared that bene it-cost analysis would serve only to second-
guess their recommendations. As OMB’s reviews became more prominent, 
program of icers decided that they needed to invest in economics and began 
conducting studies of their own. Some were done jointly with EPA’s central 
policy of ice (precursor to the National Center for Environmental Economics). 
Many of these program leaders advocated an investment in economics, mainly 
bene it analysis, to insure that the bene its of a regulation would be adequately 
captured in the policy analysis.

In addition to EO 12291, other developments served to make economics 
more relevant.
1. Environmental economics was still young but became a mainstream ield 

of economics. Inside EPA, economics was becoming a science. The Science 
Advisory Board created a permanent subcommittee for economics, and 
senior scientists and the advisory board pushed for more economics, 
not less. Allen Kneese and Kerry Smith were the irst co-chairs of this 
committee.

2. Environmental problems were becoming more complicated. The path forward 
was not always clear. Banning one pesticide because it posed unreasonable 
dietary risks might lead to farmers using another pesticide that could cause 
signi icant bird kills. Cars and light duty trucks were responsible for a 
growing share of air pollution.

3. Pollution (residuals) had to go somewhere. The low-hanging fruit had largely 
been picked and polluters were moving up the curve on marginal control 
costs.

4. Regulatory information packages were not standardized and were incomplete. 
Some analyses emphasized risk to the “maximum exposed individual” 
and ignored the population risk altogether. Some programs iltered the 
science by requiring higher-quality studies for inclusion in policy analyses. 
Uncertainty was often ignored, and the degree of “precaution” embedded 
in the risk analysis varied dramatically. Often, the risk analysis was based 
on a 0–1 framework—either there were health effects at a certain level of 
exposure or there were not—that ignored variability across populations. 
The variance in information and inconsistent assumptions were areas 
where risk assessors and economists could work together. Bene it-cost 
analysis would become the basic framework by which presentation of risks, 
costs, and other information would be standardized across EPA programs.

5. Some EPA programs used decision criteria that did a poor job of re lecting 
social preferences. This gave rise to public concern about both over-
regulation and under-regulation.

OMB of icials were citing a lack of bene its demonstrated for proposed rules 
and suggested that EPA should rethink its proposals.9 Striving to capture 
bene its, EPA economists learned how to integrate risk assessment and 

9 Perhaps the most famous example is David Stockman, then director of OMB, who pointed 
out that EPA’s acid-rain-reduction proposal would cost $10,000 per ish saved. Prior to making 
the proposal, EPA economists had proposed undertaking a bene it-cost analysis, but the agency’s 
senior leadership did not think it was necessary. In addition to reducing acidic deposition, co-
bene its associated with improved visibility, material damage, and public health could have been 
quanti ied (based on the author’s recollection). 
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exposure modeling into their bene it-cost framework, and entrepreneurial 
economists began the search for economic ef iciency. Sometimes those analyses 
raised concern that the cost of a regulatory option was a bad social investment. 
For example, the required controls might have an extremely high cost per life 
saved. To be sure, these early analyses had many shortcomings, but the dearth 
of analyses made even sketchy information potentially powerful.

In the search for economic ef iciency, many compelling cases for additional 
regulation were uncovered. When EPA’s operating paradigm for decision-
making differed from the public’s concerns, a bene it-cost analysis sometimes 
revealed that further regulation was warranted. EPA could be “out of touch” 
with the public’s willingness to pay for environmental actions. In fact, there 
were several analyses that changed at least some people’s minds about 
economics being a tool of deregulators. Analyses of bene its of controlling 
stratospheric ozone depletion provided strong momentum for implementing 
the Montreal Protocol, an international agreement to limit production and use 
of ozone-depleting substances. Two big contributions in the domestic arena 
that changed the way many people at EPA felt about bene it-cost analysis dealt 
with Alar (a plant growth regulator) and lead in gasoline.

Regulating Pesticides prior to 1985. In the early 1980s, most economists 
would have had plenty of criticism for EPA’s regulatory approach to pesticides. 
Many of the pesticides then in use had been registered prior to development of 
methods by which to assess the long-term chronic risks associated with them. 
The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) charged EPA 
with reviewing all of those pesticides, which required an evaluation of chronic 
risks. If the bene it of using the pesticide did not exceed the risk, EPA was to 
ban or restrict further use. If the bene it of use was greater than the risk, the 
pesticide was to be reregistered. Prior to the advent of bene it-cost analysis, the 
pesticide of ice compared the absolute risk of using the pesticide to changes in 
farm income, which was de ined as the bene it of using the pesticide.

There were two major problems with this approach. First, the regulator 
should be focused on incremental reductions in risk. If EPA canceled the 
registration of a particular pesticide, farmers would turn to substitute 
pesticides so the risk associated with substitution needed to be incorporated 
as well. Second, changes in farmers’ incomes were not a proper measure of the 
bene it of using—or cost of canceling—the pesticide.

In the mid-1980s, economists in the policy of ice worked with the pesticide 
of ice to do a proper bene it-cost analysis of Alar, the growth regulator used 
on apples and other fruit. The resulting analysis made a compelling case for 
removing Alar from the market—the cost per cancer avoided was extremely 
low even at the margin when considering a total ban of the chemical as 
opposed to reduced applications. Some within the pesticide of ice objected; 
the biologists argued that apple growers very much relied on the chemical and 
that farm income losses would be unacceptable. The policy of ice argued for 
cancellation of Alar. The pesticide of ice argued against that option based on 
there being insuf icient information about the risk.10 Thus, Alar was permitted 
to remain on the market pending further review and data development. CBS’s 
60 Minutes followed with a story about how Alar and its metabolite, UDMH 
(unsymmetrical dimethyl hydrazine), were making their way into apple juice 

10 Interestingly, not regulating because of incomplete data provides chemical manufacturers 
with a powerful incentive to withhold toxicity and other data. 
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and other fruit products. Meryl Streep testi ied before Congress about Alar’s 
dangers. The public reacted strongly—daycare centers and school systems 
removed apples and apple products from school meals and apple sales 
plummeted. Alar’s producer, Uniroyal Chemical, ultimately removed Alar from 
the market voluntarily after all of the negative publicity.

While the reaction to the risk posed by Alar was excessive, economists were 
in a position to say that the panic could have been avoided if EPA had regulated 
Alar even with the limited data available. With this case, it became clearer to 
EPA managers that economics did not always conclude that regulation should 
be weakened.11 Farm income ceased to be an appropriate measure of the 
bene it, and the risk associated with substitutes began to be included in agency 
analyses.

Banning (rapid phase-out) of Lead in Gasoline. The early motivation for 
removing lead from gasoline was lead’s harmful effects on catalytic converters, 
not humans. Lead in the gas would harm the catalyst and render it much less 
effective at reducing criteria air emissions. Lead remains a cheap way to increase 
the octane rating of gasoline. Older cars without catalytic converters were 
originally permitted to continue to use leaded gasoline but newer cars with 
catalysts were not. Survey data revealed that a large percentage of motorists 
were “cheating” and using cheaper, higher octane leaded gasoline. Senior EPA 
of icials wondered if it made sense to ban leaded gasoline altogether and force 
all motorists to use unleaded gasoline.

A team of economists and risk assessors was assembled to conduct a bene it-
cost analysis. Original research by Joel Schwartz suggested that exposure 
to lead not only caused neurological effects in children but also raised blood 
pressure in adults. Therefore, reducing the amount of lead in gasoline promised 
to directly improve health. That bene it combined with improved air quality 
from better functioning catalytic converters swamped the cost of removing 
lead from gasoline.12

As with Alar, EPA’s analysis of lead in gasoline was widely criticized 
by scientists inside the agency. They pointed out the signi icant degree 
of uncertainty in the analysis, though uncertainty had been addressed. 
Nonetheless, the links between use of leaded gasoline and levels of lead found 
in blood samples, a biomarker for lead exposure, were very compelling. The 
health effects of elevated levels of lead buttressed the case that society would 
be better off without leaded gasoline. Bill Ruckelshaus decided to phase out the 
use of lead in gasoline, and EPA promulgated the regulation.

Retrospectively, the decision seems like a “no brainer.” At the time, it was 
a big deal, and the large expense associated with it naturally brought out 
opponents. To bring down the cost, EPA proposed a lead banking and trading 
program that allowed re iners that reduced lead faster than required to 
bank credits for sale or use in the future. But, more importantly, the bene it 
analysis was compelling. OMB accepted its conclusions and the regulation 
went forward. Without the bene it-cost analysis, the regulation likely would 
not have been approved.

11 Incidentally, the apple industry rebounded quickly. In November 1990, The New York Times 
reported that the industry overall had suffered little fallout. See Shabecoff (1990).

12 Lead remains a very cheap way to raise the octane of gasoline. Octane ratings re lect the ability 
of gasoline to resist premature ignition. 
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Market Incentives

Bene it-cost analysis was not the only “economics” to in luence policy. Largely 
because of important research done by economists outside of the agency, EPA 
was ready to consider economic incentives in new environmental initiatives. 
I already mentioned that EPA was quick to adopt a banking and trading scheme 
for the lead phase-out program. Eileen Claussen, then director of the EPA of ice 
responsible for implementing the stratospheric ozone program, was committed 
to inding a marketable permit scheme to phase out the use and production of 
chloro lourocarbons (CFCs) and other chemicals that deplete the ozone layer. 
She became a forceful and articulate advocate of marketable permits. Her staff 
also understood the political economy of a permit scheme, that grandfathering 
CFC permits to producers could win their support for regulation. Amendments 
to the Clean Air Act in 1990 also contained a new Title IV that called for 
establishing an acid rain trading program. Arguably, the program would, in 
a short amount of time, be the most successful pollution-control scheme 
in history, though impetus for the scheme came from political appointees 
outside of EPA as well. High-level of icials in the Bush administration, with the 
support of Robert Hahn, formerly at the Council of Economic Advisors, and 
policy leaders at the Environmental Defense Fund, put together the landmark 
proposal for a cap-and-trade system for sulfur dioxide emissions from coal-
ired electric power plants.

Other Contributions by Economists

As time passed, economists were being invited to policy brie ings and option-
selection meetings. Bene it-cost analysis got us in the door, but once there, we 
proved our worth in many other ways. As the quote from Tom Schelling at the 
beginning of this section suggests, economists will naturally ind other areas to 
contribute beyond economics. Following are some examples.

Differentiated Regulation (new source bias). Policies typically impose more 
stringent requirements for new sources of risk. Economists pointed out the 
consequences of this practice. New, potentially safer pesticides could not be 
registered and allowed to compete with existing pesticides. Tighter standards 
for new emitters of pollution extended the economic lives of dirtier existing 
emitters. There is no question that differentiated regulation still exists at EPA. 
My contention is that it would be worse were it not for economists arguing 
these points.

Ordinal Measures to Indicate Risks (or other attributes) of Pollution Problems. 
Risk assessment tools, particularly ones that depend on animal toxicity data, 
are often noisy and rarely comprehensive. Some early approaches assigned 
cardinal scores to ordinal rankings and aggregated across attributes. It was 
straightforward to show how such approaches easily could lead to increased risk.

Comparative Risk Studies. When Dick Morgenstern, then head of the central 
economic/policy of ice at EPA (now at Resources for the Future), proposed a 
major study to assess relative risk for all of the environmental problems in the 
United States, many in the EPA were skeptical. Yet, with the administrator’s 
support, EPA produced the irst comparative risk assessment, which 
subsequently became a major tool for budget and priority setting.

Technology Standards. In the early days of EPA, technology standards were 
appealing because they offered the potential for certainty and enforceability. 
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Even performance standards at the time were anchored by a technology. 
Economists took every opportunity to highlight the problems associated with 
the standards, and over time, EPA began to emphasize performance standards 
and emission trading over strict technology standards.

Other Risk-Risk Tradeoffs. Economists infused the EPA with a new 
appreciation of the law of unintended consequences. Many consequences 
could not be predicted ahead of time even with careful analysis. For example, 
agricultural subsidies increased not only the production of food but also 
intensive fertilizer and chemical use and more nonpoint-source pollution.

The Clean Air Act Retrospective Study. The Clean Air Act Amendments of 
1990 called for EPA to assess the bene it and cost of all clean air regulations. 
EPA irst undertook a retrospective study assessing the bene its and costs 
achieved by clean air efforts between 1970 and 1990. In addition to improved 
methods for bene it estimation, the retrospective study’s empirical indings 
determined that the net bene it of controlling particulate emissions had been 
impressively large. Those indings and the results of subsequent studies were 
later used by both the Clinton and G.W. Bush administrations to aggressively 
regulate particulate emissions.

Risk Assessment Improvements. There are two areas of risk assessment to 
which economists made important contributions. First, economists were some 
of the irst scientists to estimate pollution-dose response curves from broad, 
cross-sectional data sets. Their studies were seminal works that inspired a 
new sub ield of epidemiology that merged environmental data with national 
or regional health-outcome databases. Prior to that time, risk assessors had 
relied mainly on data on animals or from test chambers. Economists studied 
the relationship between particulate matter and measures of morbidity 
and mortality risks. Shortly thereafter, these studies were incorporated 
into EPA’s bene it-cost analysis and were the basis for most of the agency’s 
major regulatory efforts, which generated extremely large net bene its over 
the next 20 years. Second, economists reexamined the toxicity models that 
supported EPA’s risk assessments. Much of the toxicology for noncancer 
health endpoints had estimated a reference level of exposure—an amount 
“that is likely to be without an appreciable risk of deleterious effects during 
a lifetime.” Economists realized that this type of hazard assessment could not 
support estimating bene its from changes in pollution. We needed continuous 
dose-response functions that could provide the probability of an effect from 
any level of pollution exposure. Hence, EPA economists began working with 
risk assessors to build new models that allowed for estimation of marginal 
bene it (risk reduction). That work continues today.

Thinking on the Margin. While economists approached every policy 
problem with an appreciation of marginal analysis, professionals trained in 
law, ecology, and health sciences did not. During policy brie ings, economists 
often found themselves pointing out that the marginal net bene it is different 
than the total net bene it. Since costs and bene its typically are not linear, this 
distinction becomes very important. Economists’ perspective about thinking 
on the margin extends well beyond policy brie ing packages. Ecologists and 
other scientists often seek to understand how an ecosystem functions. By 
collaborating with economists, the scientists were able to design studies that 
could realistically estimate how ecosystem services would change as a result 
of a change in pollution.
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Economics at EPA Today

Today, economics enjoys the status of a science and plays a meaningful role in 
the regulatory process. As director of the National Center for Environmental 
Economics, I sit on EPA’s Science Policy Council, a cross-agency group designed 
to resolve science and science policy issues. Our Science Advisory Board has 
a very active Environmental Economics Advisory Committee comprised of 
leading environmental economists, and that committee reviews development 
of EPA’s guidelines for preparing economic analysis and offers advice. The 
guidelines govern the proper conduct of economics, another sign that economics 
is considered a science at EPA. Most important, when environmental issues are 
identi ied, economists are routinely included in task forces, work groups, and 
initiatives aimed at tackling those issues.

Recent EPA rulemaking on ethanol illustrates how economics is now a major 
consideration for the agency. The Energy Independence and Security Act of 
2007 required EPA to set mandatory minimum quotas for use of renewable 
fuels by mobile sources (use was to grow from 9 billion gallons in 2008 to 
36 billion gallons by 2022). The legislation requires EPA to mandate use of 
large amounts of corn ethanol unless EPA inds that ethanol would not reduce 
emission of greenhouse gases. In the 1970s, EPA probably would have had 
engineers look at a “model plant,” examine the net emission from manufacture 
of ethanol from corn, and compare that to greenhouse gas emission from 
burning an equivalent amount of gasoline. EPA’s recent analysis was designed 
and conducted by economists with input from engineers and explored many 
rami ications of an ethanol policy, including “indirect” impacts from increases 
in agricultural production abroad as the price of ethanol feedstocks (i.e., corn) 
increases. Several agricultural economic models were included, along with 
consideration of consumer responses (e.g., rebound effects).

Economics acquiring the status of a science is important. With this stature 
comes the responsibility to adhere to peer review and other scienti ic standards. 
When analyses are completed, decision-makers can seek to understand the 
methods and results of those studies but cannot order changes to them (at 
least not without considerable risk of being charged with a lack of scienti ic 
integrity). Decision-makers can ask for additional analyses, sensitivity analyses, 
and peer review by authoritative bodies and can question the reasonableness 
of some analytic approaches. But if scienti ic standards are maintained, the 
analyses are, for the most part, upheld. The economists have a corresponding 
responsibility to conduct analyses that are consistent with mainstream 
sciences and to provide transparent, unbiased results. This is a challenge 
for all regulatory analysts. Subtle biases introduced by poor bene it-transfer 
applications, optimistic assumptions, and improper baseline characterizations 
can make a big difference in the results.

Every transition to a new administration presents a new challenge for EPA 
economists. Some stakeholders believe that bene it-cost analysis dictates what 
to do. Not so. Rather, bene it-cost analysis is a tool for decision-makers. We look 
forward to opportunities to explain how we conduct those analyses and how 
they can assist in decision-making. We are eager to explain that economists do 
not place a value on human life; rather, we measure what people are willing to 
pay to experience a very small reduction in the risk of mortality in their own 
lives. We struggle with reconciling how job changes induced by a regulation 
should be accounted for in the analysis, and we recognize that an analysis of 
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bene its and costs speaks to ef iciency but not to equity or other concerns. We 
expect that economics will be ever more relevant for future administrations, 
not less. In crafting climate change policies, economics will likely be a dominant 
science, though it is not clear how bene it-cost analysis will be received for such 
a dif icult problem.

Finally, the analyses that have accompanied each economically signi icant 
regulation have bestowed a major “co-bene it.” Each analysis is placed in the 
public docket and EPA asks for public comment on every regulatory proposal, 
including the analysis. Bene it-cost analysis provides for a more transparent 
process. Stakeholders, the regulated community, the public, and Congress can 
see how EPA quanti ies social bene its and costs and can challenge EPA. Did we 
ignore important science? Did we underestimate the costs? Did we use “junk” 
science? Did we comply with standard peer review requirements? Advances in 
computing, networking, and web technologies increasingly allow the public to 
simulate our policies using our models and data.

Groups and individuals opposed to environmental regulation typically hold 
that the cost of regulation greatly exceeds the bene it. Those who broadly want 
more regulation hold the opposite view. While there are many potential criteria 
for making decisions, unbiased, honest scienti ic assessments of bene its and 
costs (including behavioral responses), coupled with economists’ advice on 
policy formulation, will only grow in importance in the future. I want to thank 
the research community for providing EPA with the economic tools, theories, 
and insights needed to bring economics to the policy table.

I began my career at EPA thinking I had made a big mistake. And while there 
are many challenges and frustrations associated with serving as an economist 
at EPA, it is the best professional decision I have made. 

References

Ayres, R., and A. Kneese. 1969. “Production, Consumption and Externalities.” American 
Economic Review 59(3): 282–297.

Brookshire, D.S., R.C. d’Arge, W.D. Schulze, and M.A. Thayer. 1979. “Experiments in Valuing 
Non-Market Goods: A Case Study of Alternative Bene it Measures of Air Pollution Control 
in the South Coast Air Basin of Southern California.” Methods Development for Assessing 
Air Pollution Control Bene its (vol. 2). Washington, DC: EPA.

Crocker, T.D., W.D. Schulze, S. Ben-David, and A.V. Kneese. 1979. “Experiments with Economics 
of Air Pollution Epidemiology.” Methods Development for Assessing Air Pollution Control 
Bene its (vol. 1). Washington, DC: EPA.

Cropper, M.L., W.R. Porter, B.J. Hansen, R.A. Jones, and J.G. Riley. 1979. “Studies on Partial 
Equilibrium Approaches to Valuation of Environmental Amenities.” Methods Development 
for Assessing Air Pollution Control Bene its (vol. 4). Washington, DC: EPA.

Executive Order 12291, February 17, 1981. 46 FR 13193, 3 CFR, 1981 Comp., p. 127.
Fraas, A. 1991. “The Role of Economic Analysis in Shaping Environmental Policy.” Law and 

Contemporary Problems 113(54): 113–125.
Hahn, R.W., J.K. Burnett, Y.-H.I. Chan, E.A. Mader, and P.R. Moyle. 2000. “Assessing the 

Quality of Regulatory Impact Analyses.” Working paper 00-01, AEI-Brookings Joint 
Center for Regulatory Studies (http://regulation2point0.org/wpcontent/uploads/
downloads/2010/04/phpS7.pdf).

Hahn, R., and P. Dudley. 2007. “How Well Does the Government Do Cost-Bene it Analysis?” 
Review of Environmental Economics and Policy 1(2): 192–211.

Heinzerling, L., and F. Ackerman. 2005. Priceless: On Knowing the Price of Everything and the 
Value of Nothing. New York, NY: New Press.

Mitchell, R.C., and R.T. Carson. 1981. “An Experiment in Willingness to Pay for Intrinsic Water 
Pollution Control Bene its.” Report to the U.S. EPA, Resources for the Future, Washington, DC.



452   December 2013 Agricultural and Resource Economics Review

Morgenstern, R. (ed.). 1997. Economic Analyses at EPA: Assessing Regulatory Impact. Washington, 
DC: RFF Press.

Pildes, R.H., and C.R. Sunstein. 1995. “Reinventing the Regulatory State.” The University of 
Chicago Law Review 62(1): 1–129.

Portney, P. (ed.). 1978. Current Issues in U.S. Environmental Policy. Baltimore, MD: Johns 
Hopkins University Press.

Schelling, T.C. (ed.). 1983. Incentives for Environmental Protection. Cambridge, MA: MIT Press. 
Schelling, T.C. 1984. Choice and Consequence: Perspectives of an Errant Economist. Cambridge, 

MA: Harvard University Press. 
Shabecoff, P. 1990. “Apple Scare ‘89 Didn’t Kill Market.” Special to The New York Times, 

November 13.
Share kin, M.F. 1983. Economic Bene its from Control of Major Environmental Episodes. 

Washington, DC: U.S. EPA Of ice of Research and Development.
Vaughan, W.J., and C.S. Russell. 1982. Freshwater Recreational Fishing: The National Bene its 

of Water Pollution Control. Washington, DC: Resources for the Future, John Hopkins 
University Press.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


