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Nobel laureate George J. Stigler founded the Center for the Study of the Economy
and the State at the University of Chicago in 1977. From the beginning, it has been a
joint enterprise of economists and legal scholars at Chicago Booth, the Department
of Economics, the Law School, and other areas of the university. The center was
renamed in Stigler’s memory after his death in 1991.
The Stigler Center is dedicated to the study of the effects of political life on economic
life and the reciprocal effects of economic life on political life. That is not a very restrictive mandate, since there are few areas of our lives where neither economics nor the
state intrude. To carry out its mission, the Stigler Center supports research by faculty at
the University of Chicago and by visitors from other academic institutions. The center
publishes a Working Paper series and promotes the dissemination of this research to a
wider audience via conferences and lectures.
The Stigler Center contributes importantly to the continuity and growth of
“Chicago Economics,” which is known worldwide for four attributes:
A view of economic theory as a powerful tool for understanding the world
A deep appreciation for the role of private markets in promoting human welfare
An understanding of the legal infrastructure that facilitates market performance
Careful empirical testing of the predictions of economic theory
n
n
n

n

The Stigler Center is extremely grateful for the generous support provided by Mark and
Anita Brickell, ’76; Raph Appadoo, ’82; the Lynde and Harry Bradley Foundation;
the University of Chicago Energy Initiative and other contributions to the Stigler Center
endowment.
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From the Director
The Stigler Center is a university-wide research center founded by George Stigler in 1977 as the Center for
the Study of the Economy and the State. Headquartered at Chicago Booth, the center’s mission is to carry on
the intellectual tradition that George Stigler began—promoting research that deepens our understanding of the
interaction between the private economy, government policy, and the law. Consistent with George’s scholarly
approach and that of the university, the goal of Stigler Center research is not to help formulate policy or even

Robert Topel
Director

to influence it, but rather to understand its implications and effects. If this understanding helps inform policy
formation and debate, then all the better.
This annual report summarizes the center’s activities during the 2009–10 academic year. The common
theme of the Stigler Center research is the application of the Chicago-style economic analysis to problems that
influence, or are influenced by, public policy. The hallmarks of Chicago Economics are:
n

A view of economic theory as a powerful tool for understanding the world

n

	A deep appreciation for the role of private markets in promoting human welfare

n

	An understanding of the legal infrastructure that facilitates market performance

n

	Careful empirical testing of the predictions of economic theory

Recent Developments at the Stigler Center
In addition to its traditional research activities in economics and policy—described in some detail below—the
center has also housed the University of Chicago Energy Initiative (EI) for the past two years. The EI is an
interdisciplinary research program devoted to the study of the economic, geopolitical, and environmental
impacts of energy use. The EI leverages the resources of the university and Argonne National Laboratory to
create a distinctly “Chicago” research program on energy policy. As part of the EI, the Stigler Center recently
co-sponsored the first annual meeting of a conference on energy policy and the economy in Washington DC.
As described below, the Energy Initiative has sponsored under the auspices of the Stigler Center a
number of important new research projects by faculty from the departments of economics, geophysical sciences, chemistry, and biology as well as from Chicago Booth, the Harris School of Public Policy Studies, the
Computation Institute, and Argonne National Laboratory. Research on the energy issues appears as part of the
Stigler Center’s Working Paper series. The center also will sponsor regular workshops and speaking events on
energy problems and policies.
Stigler Center faculty continues to be recognized for their academic accomplishments and policy expertise.
In 2010, Austan Goolsbee was elevated to chairman of the President’s Council of Economic Advisors, while
Steven Davis was appointed to the Panel of Economic Advisors for the U.S. Congressional Budget Office.
Robert Topel was named to National Petroleum Council’s Task Force on Supply and Infrastructure, created
at the request of the secretary of energy to study the nation’s supplies of transportation fuels. Kevin Murphy
advised the U.S. Department of Justice on market structure and regulation of payment cards, and Raghuram
Rajan—former chief economist at the International Monetary Fund—continues to serve as senior economic
advisor to the prime minister of India and recently published his acclaimed book on the financial crisis, Fault
Lines. In November, Rajan was named by Forbes magazine as one of the seven most influential individuals
in the world. Earlier, but still recent, recognition included executive committee member Gary Becker’s receipt
of the Presidential Medal of Freedom in 2008, and Kevin Murphy’s receipt of the John Von Neumann Award.
Executive committee member Dennis Carlton recently completed his service as chief economist for antitrust
policy at the U.S. Department of Justice, and Randall Kroszner completed his term as a member of the Board
of Governors of the Federal Reserve.
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Sincerely,

Robert Topel
Director
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Outreach
Activities

Stigler Center Outreach Activities

Seminar on “Markets, Firms, and Property Rights:
A Celebration of the Research of Ronald Coase”
December 2009 | Chicago

The presentations on this occasion covered specific topics on which Coase’s work has exerted
profound influence, including such areas as telecommunications policy, airline regulation
and development, environmental economics, economic development, and organization of
the firm. Participants also held general discussions of the questions of transactions costs and
social rationality to which Coase has contributed extensively.
Professors Gary Becker and Robert Topel were panelists in this event.

Research Conference on Energy Policy and the Economy
January 2010 | Washington DC

The inaugural meeting of this annual conference—jointly sponsored by the Stigler Center and
Resources for the Future—met at Resources for the Future’s Washington DC headquarters
in January. The conference consisted of 10 research papers addressing the distributional
consequences of energy policy, along with discussants, comments on each paper. Attendance
was gratifying—the conference drew an overflow crowd, including participants and observers
from the policy communities of the White House, EPA, and DOE, among others. Conference
papers will be published in an annual volume under the title Energy Policy and the Economy,
while this year’s contributions will also appear in a separate volume of The BE Journal of
Economic Analysis and Policy.
Professors Gary Becker, Kevin Murphy, and Robert Topel were presenting authors at the
conference and discussed their paper, “On the Economics of Climate Policy.”

Annual Symposium on Antitrust Law at George Mason
Law Review
February 2010 | Chicago

Hosted by the George Mason Law Review, the 13th Annual Symposium on Antitrust Law included
such Chicago Booth faculty as Kevin Murphy who discussed the areas in which bundled and loyalty discounts tend to occur most frequently. He argued that these discounts exist in precisely the
competitive environments that the laws of economics predict they will occur. Professor Murphy
proposed the benefits of a method used to identify when bundling and loyalty discounts are likely
to exclude efficient competitors.
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Stigler Center Outreach Activities

30th Anniversary of the China-World Bank Partnership
September 2010 | Beijing

The China-World Bank partnership has made an important contribution to shaping China’s
modernization and development. The World Bank was able to share its global development
knowledge with China on how to appraise and implement priority projects, encourage innovation and introduce new technologies, and develop institutions and policy instruments needed
for good economic management. Marking the 30th anniversary of the partnership, the conference celebrated the joint achievements and looked ahead to China’s new challenges. Speakers
included World Bank Group President Robert B. Zoellick and professor Gary Becker.

Chicago Booth-KPMG Mergers and Acquisitions
Annual Forum
October 2010 | Chicago

In its ninth year, this annual forum is an all-day gathering of business development leaders
from Fortune 1000 companies. Professors Raghuram Rajan, Steven Kaplan, Gary Becker,
and Robert Topel spoke at the conference.
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Research
Summaries

Research Summaries
Gary Becker
University Professor
of Economics and
of Sociology
Chicago Booth

Returns to Higher Education, Especially of Women,
and Other Research

B

ecker is working on several projects. One, with Kevin Murphy, George J. Stigler Distinguished Service

Professor of Economics, is analyzing the total returns on college education and their effects on the

supply of students pursuing higher education. The total returns include not only the earnings effects of
college but also effects on health, marriage opportunities, and investments in children. There is considerable evidence that not only has the earnings premium from college grown sharply during the past 30 years,
but so too have most of these other components of the total returns. Becker and Murphy also are trying to
understand why the supply response has been rather modest.
Becker and Murphy are also considering gender difference in the total returns and in propensities to go
to college, and how both have changed over time. The gender gap in total returns has narrowed significantly
but is still not greater for women. Yet, a larger fraction of women than men now go on to higher education
in all advanced countries, a reversal of the situation 40 years ago. The authors seek explanations for the
gender reversal in college attendance and graduation that pertain to differences in the supply functions of
college-educated men and women.
Becker is also examining old age support of parents by children and how parents influence that by altering children’s preferences when they are young. He shows that as parents induce children to provide greater
support for them when the children are adults, parents would invest more in the human capital of young
children. He derives various other implications of the analysis.
Becker is also working with Brown professor Yona Rubenstein on the responses of people to terrorist
attacks, such as suicidal bombings.
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Research Summaries
Steven Davis
William H. Abbott
Professor of International
Business and Economics
Chicago Booth

Private Equity Buyouts, Jobs, and Productivity

D

avis has been investigating employment and productivity outcomes at businesses acquired by private
equity groups in “buyout” transactions. Critics claim that buyouts bring huge job losses, while private

equity groups claim large employment gains. To address the issue, Davis and co-authors examine U.S.
private equity buyouts from 1980 to 2005, following about 3,800 target firms and 266,000 target establishments before and after acquisition by private equity groups. They compare employment outcomes at target
firms and establishments to controls that have no private equity ties and that are similar in terms of industry,
size, age, and other characteristics. They find strong evidence that employment declines at target establishments relative to controls in the wake of private equity buyouts, confirming a claim by critics. However,
target firms also create new jobs in new establishments at a much faster pace than control firms, confirming
a claim by proponents of private equity. Accounting for new establishments opened post-buyout, the net
job loss at target firms relative to controls is about 3–4% of initial employment. This modest difference in
net employment growth hides a bigger difference in gross employment changes. That is, private equity buyouts lead to a strong acceleration in the destruction of old jobs and in the creation of new jobs. Preliminary
research also indicates that private equity involvement raises productivity growth. In the first two years after
a buyout, productivity grows by about 9% at target manufacturing firms, as compared to 7% at controls.
Target firms are much more likely to shut down factories with low productivity. These results suggest that
private equity buyouts accelerate the reallocation of capital and labor to more productive uses and raise
overall productivity in the process.
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Research Summaries
Matthew Gentzkow
Professor of Economics
and Neubauer Family
Faculty Fellow
Chicago Booth

Jesse Shapiro
Professor of Economics
and Robert King Steel
Faculty Fellow
Chicago Booth

Online and Offline Ideological Segregation

G

entzkow and Shapiro have worked to use individual and aggregate data to ask how the internet is
changing the ideological segregation of the American electorate. Focusing on online news consump-

tion, ofﬂine news consumption, and face-to-face social interactions, their research has defined ideological
segregation in each domain using standard indices from the literature on racial segregation. Gentzkow and
Shapiro find that ideological segregation of online news consumption is low in absolute terms, higher than
the segregation of most ofﬂine news consumption, and signiﬁcantly lower than the segregation of face-toface interactions with neighbors, coworkers, or family members. They ﬁnd no evidence that the internet is
becoming more segregated over time.

The George J. Stigler Center for the Study of the Economy and the State 2OO9–1O Annual Report

9

Research Summaries
Randall Kroszner
Norman R. Bobins
Professor of Economics
Chicago Booth

Financial Regulatory Reform and Political Economy

W

ith assistance from the Stigler Center, Kroszner has undertaken a number of projects related to
financial regulatory reform and political economy. He presented “Making Markets More Robust” in

a Harvard Symposium debate with Robert Shiller and the paper is now forthcoming in Reforming the U.S.
Financial Markets: Reflections Before and Beyond Dodd-Frank from MIT Press.
This landmark legislation touches on a number of important issues but much is still left to regulators and
supervisors to implement. In this paper, Kroszner emphasizes the importance of improving the infrastructure
of the financial markets rather than imposing heavy-handed regulatory burdens in order to enhance the
resiliency of the markets. In particular, he focuses on four areas:
1.	increasing transparency of the credit ratings process without undermining the usefulness of credit
ratings for traditional corporate debt issues;
2.	improving contracts and disclosure in the securitization market to revive confidence and trading in
these products;
3.	reducing uncertainty about how contracts will be treated in the resolution of troubled large financial
institutions; and
4.	providing incentives to move over-the-counter (OTC) derivatives onto centrally cleared platforms to
mitigate the “too interconnected to fail” problem.
Dodd-Frank makes good progress on the last of these four areas but much less so in the other areas.
Kroszner presented the ideas from this paper and a companion piece titled “Regulatory Reforms to Reduce
Financial Fragility” to the Financial Crisis Inquiry Commission in February 2010.
Kroszner continues work with George Mason University professor Thomas Stratmann on the political
activity of the corporate sector. Firms can become involved in the political process in two ways: through
political action committee (PAC) campaign contributions and through lobbying. Their very preliminary evidence suggests that there are different motivations for the two types of activities. Firms in technical fields,
such as those with many patents and a lot of R&D, tend to lobby more than make PAC contributions,
consistent with lobbying being primarily motivated by information provision. Firms with poor governance or
entrenched managers tend to rely more on PAC contributions, consistent with giving being primarily motivated by demand for political access rather than information provision. Kroszner and Strattman hope that
their results will help to understand the impact of different types of proposed regulations on political activity
of firms and of court decisions striking down some of the restrictions.
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Research Summaries
Casey Mulligan
Professor in Economics
and in the College
University of Chicago

Labor Supply during Recessions:
Evidence from the Seasonal Cycle

M

ulligan has been examining the effects of public policies on labor supply during the recession of
2008–09 as well as previous recessions. Every year has large demand and supply shifts associated

with the seasons, regardless of the phase of the business cycle. Based on measures dating back to the
1940s, the seasonal shifts reject the hypotheses that demand shifts affect employment outcomes significantly more in recession years than in non-recession years, and that supply shifts matter significantly less (if
at all) in the recession years. His results are consistent with the hypothesis that recessions are characterized
by labor market distortions that are neither alleviated by additional labor demand nor exacerbated by additional labor supply.
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Research Summaries
Tomas J. Philipson
Daniel Levin Professor
of Public Policy Studies,
Harris School
Associate Faculty
Member, Department
of Economics,
University of Chicago

Adopting and Paying for New Health Care Technologies

P

hilipson’s current projects are concerned with the efficiency implications of ways for governments to
adopt and pay for new health care technologies. The main motivation for this research is that most of

spending growth in health care has been attributed to technological change and that an increasing share of
that spending is financed by the public sector.
In his project titled “The Welfare Effects of Using Comparative Effectiveness Analysis in Health Care
Technology Adoption,” he proposed the use of comparative effectiveness research (CER) in health care
technology adoption as a method for controlling health care costs. Little is understood about the static and
dynamic welfare effects of using comparative effectiveness analysis in comparing two treatments before
deciding on public adoption and reimbursement. An article based on this study was submitted to the
Journal of Health Economics, and also as an NBER working paper that shows when CER fails to reduce
spending and raise patient health.
Another project by Philipson is titled “The Effects of Cost-Effectiveness Reimbursement under Rational
Producer Behavior.” As health care costs continue to rise, governments and private payers are routinely
being forced to make difficult coverage decisions about new health care treatments. Cost-effectiveness (CE)
analysis is the main method used to prioritize this spending. This has led to one of the largest fields in health
economics which attempts to provide guidance for correct CE analysis. The basic efficiency rationale for CE
is that resources should be spent where they have the highest health impact. However, Philipson completed
a paper showing that those are not the effects of using CE analysis to pay for new medical technologies
when producers take onto account these policies in setting prices. For example, if a fixed CE threshold is
used to determine adoption, as it is in the U.K., manufacturers would find it in their best interest to price
up to that threshold. In this sense therefore, cost effectiveness is endogenous because the pricing of new
technologies, that in turn determines the costs to payers, responds to the adoption criteria used. However,
endogenous CE does not inform us of efficient resource use, but merely of markups above costs. Using
1998–2007 data from technology appraisals by the National Institute for Health and Clinical Excellence,
Philipson is testing for conditions under which endogenous cost effectiveness adoption may lead to adoption
of less efficient technologies due to rational pricing on the part of producers in light of such procedures.
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Research Summaries
Raghuram G. Rajan
Eric J. Gleacher
Distinguished Service
Professor of Finance
Chicago Booth

Constituencies and Legislation: The Fight Over the
McFadden Act of 1927

T

he United States has long had a dual banking system, where state banks are chartered and regulated
at the state level, while national banks operate under federal oversight. Before the McFadden Act,

some states allowed state banks to open multiple branches, while others prohibited all branching. However,
nationally chartered banks were, in all cases, not allowed to open branches. As a result, an increasing number of national banks gave up their charter (which typically meant their leaving the Federal Reserve System
also). The McFadden Act attempted to level the playing field by forcing states to accord largely the same
branching rights to national banks as to state banks.
Examining the initial congressional roll call data, professor Raghuram Rajan and IMF economist Rodney
Ramcharan found that congressmen from districts with more concentrated land holdings (the proxy for the
relative importance of landed interests) were far more likely to oppose the McFadden Act during its first
House vote in 1926. The association of land concentration with congressional opposition was especially
strong in those districts where agriculture was relatively more important than manufacturing, suggesting that
landed elites were politically more effective when they also dominated economically. Similarly, the association of landed interests with congressional opposition was particularly strong in non-branching states, perhaps because of the fears of the local elite about the incipient spread of branching. Also, the authors found
that congressional support for the McFadden Act was significantly lower in those districts with high credit
costs and limited credit availability, suggesting that the desire to protect incumbents’ rents may have indeed
inspired political opposition to the act.
By restricting the scope of the McFadden Act and protecting small banks from competition, landed
interests created a new interest group and small community banks, which gained political influence and
maintained the protections long after their initial champions, local landed elites, and lost their economic and
political heft. Thus constituencies can have influence long after they pass from the scene.
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Research Summaries
Chad Syverson
Professor of Economics
Chicago Booth

Production Behavior and the Market

O

ne project (with Ali Hortaçsu of the economics department) studied why companies are vertically integrated. Using new and extremely detailed data on the outgoing shipments of individual mines, facto-

ries, and warehouses, Syverson and Hortaçsu found that, surprisingly, only a very small fraction of integrated
firms’ upstream output stays within the firm. One-third of upstream plants report no internal shipments at all.
Thus most companies that own vertical production links do not function the way much of the academic literature and business media assume. Hortaçsu and Syverson propose an alternative explanation: That instead
of moving physical goods down the production chain, vertical ownership’s primary purpose is to mediate
intra-firm transfers of intangible inputs like management oversight, marketing and sales expertise, and R&D.
He also penned a research review for the Journal of Economic Literature on the causes of the large and
persistent differences in productivity across firms—even among those operating in the same industries.
These explanations can broadly be classified into two sets. One includes factors that operate primarily within
businesses and are potentially under the control of management or other economic actors inside the firm.
The second set contains external, “environmental” factors whose impact might not always be direct, but
they can affect producers’ willingness and ability to harness factors in the first set. They may also influence
the amount of productivity dispersion that is sustainable in equilibrium. The review closed with a discussion
of the most important questions that the productivity research agenda should address going forward.
An ongoing project with Lucia Foster and John Haltiwanger investigates why young businesses start small
and take so long to reach the size of their more established competitors. The project shows that the pattern
is driven by a slow customer-building process on the market’s demand side. This phenomenon exists even
in commodity-type product markets. Successful firms take over a decade to fully develop their reputations
and customer bases. This process is also very uncertain; many firms fail to generate the necessary momentum and exit the market even as young enterprises. Interestingly, while being the new branch of an existing
firm can help make a start-up office’s initial customer base larger, it doesn’t help that branch grow any
faster, with offshoots of well established firms still needing over a decade to establish themselves.
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Research Summaries
Luigi Zingales
Robert C. McCormack
Professor of
Entrepreneurship and
Finance and the David
G. Booth Faculty Fellow
Chicago Booth

How Managerial Bonuses Are Determined

W

ith assistance from the Stigler Center, Zingales has been able to collect unique data that shed some

light on investors’ attitudes towards risk during the crisis. He started with a sample of 1,500 randomly

selected clients of a large financial institution in Italy that were interviewed in 2006, before the financial crisis
started. In 2009, Zingales re-interviewed 666 of the 2006 participants and analyzed how their risk aversion
changed and why. The results showed that both qualitative and a quantitative measures indicated a sharp
increase in risk aversion. In the qualitative measure, 46% of the people exhibited an increase in risk aversion
versus only 10% who showed a decrease. Similar results apply to the quantitative measure. These increases
do not seem explainable with a drop in wealth, even if habits in consumption are introduced. The change
in risk aversion is not correlated with changes in expectations about the return and the volatility of the stock
market, but it is correlated with the drop in trust toward the stock market and the increased inability to make
forecasts about the future behavior of the market. More educated people and people who read financial
information in more specialized newspapers saw their risk aversion increase less. Overall, the results seem to
suggest that the spike in risk aversion cannot be explained by the standard economic models.
During the past academic year, Zingales has also advanced two projects previously funded by the Stigler
Center. One, regarding the efficiency and distributional effects of TARP, has been published in the Journal
of Financial Economics. The second, regarding the determinants of strategic defaults on mortgages, has
been submitted to the Journal of Finance.
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In the
News

In the News (selected publications)
Marianne Bertrand
“Academic Carrots”
Capital Ideas
October 2010

Matthew Gentzkow
“Researchers: The Internet Isn’t
Polarizing America”
Wall Street Journal
April 19, 2010
“Riders on the Storm”
New York Times
April 19, 2010
“In Search of Hard Facts about
Media Bias”
Financial Times
May 21, 2010
“The Marmite Effect”
The Economist
September 23, 2010

Raghuram Rajan
Fault Lines: How Hidden Fractures Still
Threaten the World Economy
Winner of the 2010 Financial Times
and Goldman Sachs Business Book of
the Year Award
“The Cost of Repair: A Special Report
on the World Economy”
The Economist
October 7, 2010
“Bernanke Must End Era of
Ultra-Low Rates”
Financial Times
July 28, 2010

“When Emerging Markets
Demand More”
Financial Times
August 21, 2009
Jesse Shapiro
“Researchers: The Internet Isn’t
Polarizing America”
Wall Street Journal
April 19, 2010
“Prison without Walls”
The Atlantic
September issue, 2010

Chad Syverson
“The Click and the Dead”
The Economist
July 1, 2010

Luigi Zingales
“Wall Street 2015”
Forbes.com
July 13, 2009
“Lehman and the Financial Crisis”
Wall Street Journal
September 15, 2009
“Mortgage Morality: Walking Away
from Underwater Mortgages”
CNN
February 1, 2010
“In Financials We Trust?”
Bloomberg News
February 4, 2010

The George J. Stigler Center for the Study of the Economy and the State 2OO9–1O Annual Report

17

Visiting Scholars

Special
Initiatives

18    

2OO9–1O Annual Report

The George J. Stigler Center for the Study of the Economy and the State

Special Initiatives

The Chicago Energy Initiative
The Chicago Energy Initiative is an interdisciplinary research program devoted to the study of
the economic, environmental, and geopolitical impacts of energy use.
The development and distribution of abundant
energy is perhaps the most important social problem
of our time. Energy is essential to the maintenance
The development and
of living standards in developed countries and to the
distribution of abundant
spread of prosperity worldwide. However, the goal
energy is perhaps the most
of energy abundance is constrained by three interrelated features of energy use.
important social problem
First, current energy sources are dominantly
of our time.
derived from depleting natural resource stocks.
If rising worldwide demands for energy are to be
met at reasonable cost, new energy sources must
be deployed.
Second, energy use raises environmental concerns both locally and globally. Energy use on a
scale necessary to sustain and spread economic prosperity will require new approaches to both
national and international economic policy, along with societal accommodation of climate
change and the development of “clean” energy sources.
Third, energy use and commerce create national and international security concerns.
Access to energy supplies remains a prime source of international conflict.
Progress on these issues calls for interdisciplinary research that draws on specialties ranging from economics, business, and other social sciences to the physical sciences and engineering disciplines, involving the intellectual resources of both the university and Argonne
National Lab. The Chicago Energy Initiative serves as a platform for this research. Activities
and programs covered by the initiative include a distinguished speaker lecture series, a regularly scheduled workshop, an annual energy research conference, a working paper series,
and the provision of seed grants to encourage research on energy issues. The researchers and
descriptions of the projects funded by seed grants for the 2009–10 academic year are listed
within this section.
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Special Initiatives
CO2 to Fuels: Developing Design Principles for Carbon Dioxide
Reduction Catalysts

Michael D. Hopkins
Department of Chemistry
The development of carbon-neutral energy sources is essential for mitigating greenhouse
gas emissions. One intuitively appealing approach is to develop chemical technologies that
could “recycle” carbon dioxide to the hydrocarbon fuels that produce it upon combustion.
However, the anthropogenic CO¬2 balance sheet indicates that little progress has been made
in this direction: Whereas human activities produce on order 20–30 gigatons of CO2 annually,
industry consumes only 0.1 gigaton of CO2 as a feedstock for the production of chemicals. The
chemical challenge to producing fuels from CO2 lies in its inertness: The thermodynamic and
kinetic barriers to reduction are steep, and its poor ability to bind to transition-metal compounds inhibits the efficiencies of catalysts.
Using a combination of quantum-chemistry computational methods and experimental
studies, Hopkins used his Energy Initiative seed grant to investigate homogeneous CO2 reduction catalysts with the aim of elucidating new compositions and structural features that would
simultaneously improve their efficacy and render them compliant with molecular assemblies
for solar energy harvesting and conversion (for producing “solar fuels”). Following initial
screening studies aimed at identifying promising candidates, Hopkins’s computational
research focused principally on a class of chemical compounds known as Frustrated Lewis
Pairs (FLPs), which contain pairs of Lewis acids and bases that are constrained from forming
robust acid-base dimers. The computational studies demonstrated that the binding of CO2
to an FLP lowers the electronic barriers to reduction of CO2 by weakening its C–O bonds,
stabilizing the energy of the CO2 redox orbital, and “pre-bending” CO2 so as to resemble the
initially formed CO2 reduction product. This type of electronic and structural activation is
important for improving the rate and lowering the energy requirement for the conversion of
CO2 to fuels.
Hopkins verified experimentally through electrochemical studies of FLP–CO2 adducts.
Separately, the optical and excited-state energy-transfer properties of FLPs were studied and
found to be compatible with a key class of CO2-activating molecular artificial-photosynthetic
assemblies, indicating that they are suitable for use as adjuncts to assist with the activation and/
or capture and concentration of CO2 at the catalytic site.
The results obtained under the Energy Initiative seed grant were important in laying the
groundwork for a longer-term extension of the project in the Hopkins laboratories. Hopkins was
also able to obtain funding from the Department of Energy to further advance his work.
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“Black Gold” and Blackmail: The Coercive Potential of Oil

Rosemary Kelanic
Political Science
Is oil a useful tool for international political coercion? Could a country blackmail its enemies by
threatening to cut off access to oil? From a popular perspective, many argue that oil has special
coercive potential because oil cutoffs could inflict serious economic pain on a society. The conventional academic wisdom, by contrast, contends that oil offers little to no leverage because the
global nature of the oil market makes it very difficult to deprive an adversary of petroleum. Using
funding from the Energy Initiative, Rosemary Kelanic tests this hypothesis and has proposed
some alternative theories.
In particular, Kelanic’s research has found that oil coercion affords great potential leverage over states, not because of oil’s economic importance, but because of the devastating effect
cutoffs have on the target’s military power. If a coercer could disrupt the flow of oil in wartime,
it could immobilize an adversary’s military and render it unable to win a war. It is this looming
threat of defeat in war that gives oil its coercive potential. Kelanic provides evidence as to why
this is the case. She has also unearthed historical evidence as to why military issues are far more
important than the economic impact. Her research also asks why is oil not used more often, if a
cutoff can undermine a country’s military and, therefore, its ability to defend itself?
Kelanic used her Energy Initiative seed grant research money to advance her research and
obtain additional funding from the International Security Program at the Belfer Center for
Science and International Affairs at the Harvard Kennedy School.

Illinois Renewable Portfolio Standards: Is 25% Renewable Possible
by 2025?

Erika Larsen and Jade Eaton
Harris School
Lisa Pinsley
Chicago Booth
Nathan Krapf and Kyle Story
Physical Science Division
Since 1983, 34 U.S. states have adopted Renewable Portfolio Standards (RPS) that mandate that
state utilities acquire some fraction of their electricity sales from qualifying renewable resources.
In 2007, the Illinois State Legislature joined this group, enacting an RPS requiring that renewables make up 25% of Illinois retail electricity by the year 2025, with the compliance mechanism
being the purchase of renewable energy credits (RECs) from qualifying suppliers. The Illinois
RPS, like many others, comes with a cost cap that freezes the program if the total cost becomes
excessive (in the Illinois case, if it exceeds 2% of the total in-state retail sales). Since the cost cap
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would be exceeded for full implementation at historical REC prices, the legislators are in effect
betting on a fall in the price of renewable energy, without which the requirements could not be
fully enacted. Indeed, one of the main motivations for the RPS is to increase renewable electricity
volumes in hopes of producing economies of scale that lower costs.
While the Illinois cost cap is well above mandated REC costs at the current low requirements
(a modest 2% in 2008 rising only to 5% in 2011), the Larsen group thought it made sense to
look ahead and forecast the cost trajectory as requirements grow. With funding from an Energy
Initiative seed grant, the group carried out a program to model the likely cost of meeting the
Illinois RPS, evaluating costs of both wind generation and solar photovoltaics, since the Illinois
RPS has separate carve-outs for wind and solar power. (Although the solar carve-out is relatively
small, the higher cost of solar power means that it is a significant expense.)
The group found that unless wind and solar costs decrease more significantly than is expected
from current trends and from past experiences in other states, the Illinois RPS will not be able
to reach its goal within the cost cap using in-state resources alone. To permit full enactment,
a significant fraction of the RPS cost would have to go to out-of-state producers. As part of the
analysis, the group developed a simplified methodology for deriving cost estimates for wind
generation as a function of installed capacity given publicly available wind data. The results of the
study are currently being prepared for publication.

How Many Economists Does It Take to Change a Light Bulb:
A Natural Field Experiment on Technology Adoption

John List, Steven Levitt, and David Herberich
Department of Economics
Compact fluorescent light bulbs (CFLs) have experienced a slow adoption in the residential
sector since their introduction in the 1940s, despite a number of public policies and programs
designed to promote their adoption. Although it remains unclear exactly why CFLs have not
surpassed conventional incandescent light bulbs, current research separates the barriers to
adoption of CFLs into three main areas: (i) the initial high cost of CFLs; (ii) consumer preferences for the lighting abilities of incandescent lamps, and; (iii) their incompatibility with
existing lighting infrastructure.
The Energy Initiative seed grant allowed the List/Levitt group to evaluate the question of residential adoption of environmental technologies by comparing approaches to technology adoption from economics. Research began by developing a theoretical model that identifies the influence of prices and “social pressures” on the decision to adopt such technologies. The theoretical
model informed the design of a large-scale door-to-door field experiment, and facilitated the
estimation of a structural model of adoption.
The group then conducted a field experiment in the suburbs of Chicago, offering compact
fluorescent CFLs for purchase under varying prices, frames, and household “warning” notices.
Solicitors approached over 8,800 households, of whom 32% answered their doors. Empirical
results suggest that both prices and social norms influence the purchase decision and encourage
adoption. Results suggest a monetary value for social norms in the range of 30–70% ($1.40–
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$3.50) of the $5.00 purchase price for CFLs. However, these factors work on different margins.
Whereas social norms have greatest import on the extensive margin, prices work along the intensive margin and influence the number of packages purchased.
The group presented a working paper on their research at a variety of conferences, among
them the National Bureau of Economic Research Summer Institute and UCSB’s Occasional
California Workshop on Environmental and Resource Economics. In addition, the group used
initial results from its research to apply for a National Science Foundation grant to further
explore the impact of social pressure on the consumer’s decision to adopt technology.

Development of a Solar Energy Storage System

Lauren Mets
Department of Molecular Genetics and Cell Biology
Lauren Mets’s research, which was partially funded with an Energy Initiative seed grant, seeks
to develop an efficient, large-scale method for storing solar and wind energy resources in stable
chemical form that can be readily used where and when needed. One of the objectives of this
research is to enable use of solar- or wind-generated electric energy to produce a reduced carbon
fuel from recycled carbon dioxide. Mets’s initial project involves producing methane, the main
component of natural gas, since natural gas already serves one-quarter of the country’s energy
needs and has a well-capitalized infrastructure. Mets’s unique approach to this problem exploits
the efficient catalytic systems of living methanogenic microbes from the kingdom Archaeota,
which reduce CO2 to methane using hydrogen gas as the reducing agent.
In the long run, the proposed research would enable the world’s most abundant renewable
energy resources, solar and wind, to serve all of our needs for both electric power and fuels. The
method would provide the pivotal component of a carbon-neutral and truly renewable energy
system that would compete on economic and geopolitical as well as environmental grounds with
fossil fuels.
Mets used the Energy Initiative seed grant to explore the possibility of using electric energy to
replace hydrogen in the methanogenesis process. Mets refined his initial findings on electrobiological methanogenesis and developed a prototype electric-to-fuel energy conversion system
that stores energy with a power density that exceeds those of most battery storage systems. He
also constructed detailed functional models of the process that will underpin efforts to move the
technology out of the laboratory and toward scales that are suitable for energy industry processes.
Ultimately, since Mets research has the potential to be commercialized, in July 2010, a patent
application entitled “Electrobiological Methanogenesis” was filed.

The George J. Stigler Center for the Study of the Economy and the State 2OO9–1O Annual Report

23

Special Initiatives
A Climate Model Emulator for Use in Energy Policy Analysis

David McInerney
Department of Geophysical Sciences
Liz Moyer
Department of Geophysical Sciences and the College
Robert Jacob
Computation Institute and Argonne National Lab
As evidence increases that a by-product of the current energy system—the carbon dioxide emissions that are a consequence of burning fossil fuels—are changing the climate, policy makers
are faced with difficult policy choices, for which they must weigh the costs of imposing carbon
reductions against the damages of climate change. While the best estimates of future climate
change are currently provided by coupled ocean-atmosphere general circulation models (GCMs)
that run on supercomputers or computing clusters, GCMs are unsuitable for analysis of alternate policy outcomes, since they require days to months to run century scale simulations. As a
result, it is not feasible to incorporate a GCM directly into integrated assessment models, which
are used for analyzing the feedbacks between climate change and the economy. The aim of the
McInerney, Moyer, and Jacob project is to provide the economic community with a tool for
reproducing the best available detailed climate projections without the computational burden of
running a GCM.
To achieve this goal, the group used its Energy Initiative seed grant to begin development of
a library-based statistical emulator of climate model behavior. The emulator consists of both
a library of pre-computed climate model runs for a variety of scenarios of changing CO2 concentrations and an algorithm for using that library to replicate climate model response to an
arbitrary CO2 trajectory. Statistical emulation has previously been proposed, as its advantages
are evident: It can capture GCM behavior in a fraction of the run time (i.e., seconds on a laptop
compared with weeks on a computer cluster) and can be readily validated. However, it is not yet
common practice mostly because computational limitations make it difficult to assemble the climate library in the first place.
To overcome this limitation, the group is currently building up a library of model runs designed
for use in an emulator using the Community Climate System Model (CCSM3), a widely used open
source model developed by the National Center for Atmospheric Research (NCAR). Model runs
are performed on large scale computing facilities at Argonne National Laboratory and NCAR.
The group designed the range of scenarios of future CO2 concentration in the climate library
to span the range of potential pathways that could be followed. The results show that the bulk of
the scenarios follow logistic curves, with different values for the final CO2 concentration and
the year of inflection, such that some trajectories are essentially exponential. The fastest-growth
scenarios exceeded the current rate of emissions increase. For testing purposes, some scenarios
stabilize abruptly. Ultimately the group will include geo-engineering scenarios in which CO2
concentrations actually decline. The emulation work started with the Energy Initiative seed
grant will continue with National Science Foundation funding at the University of Chicago’s new
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Center for Robust Decision Making on Climate and Energy Policy. The focus of future emulator
research will be on: (i) regional climate; (ii) producing a deliverable for general use by the policy
community; and (iii) extending the library to longer timescales to study transient responses of
the climate system.

The Effect of Gasoline Price Changes on Consumer Demand for Fuel
Economy: Empirical Estimates and Policy Implications

James M. Sallee
Harris School
The consumption of petroleum in the personal transportation sector is central to energy and
climate policy. In the United States, personal transportation alone accounts for 40% of the
petroleum consumed and 20% of the greenhouse gases emitted. Hydrogen fuel cells are a
distant solution, electric vehicles remain unproven, and recent research has cast doubt on the
climate value of biofuels as an alternative. All of this puts great emphasis on the role of conservation through efficiency. Yet there are disagreements between economists and regulators in
terms of the most efficient way to spur conservation: tax versus regulation. Ultimately, the best
form of fuel economy policy hinges on the question of whether or not consumers fully value
fuel economy.
Several recent research papers have sought to test whether or not consumers fully value fuel
economy, but the literature remains divided. Sallee’s project, which was partially funded by the
Energy Initiative, seeks to move this debate by providing a direct market test of the consumer
valuation of fuel economy that uses superior data and a methodology that relaxes many of the
controversial assumptions of previous work.
Specifically, Sallee examined how changes in gasoline prices affect the price of used vehicles
using microdata on used car auctions. He compared the value of cars with high odometer readings to cars that were identical except for having lower odometer readings, with the assumption that vehicles with higher odometer readings have fewer remaining miles to be driven, so a
change in the price of gasoline should have less of an impact on their price than on low odometer vehicles. This approach enabled Sallee to isolate the effect of fuel price shocks on vehicles
without making any assumptions about how other macroeconomic factors have influenced
demand for particular types of cars. He also compared his approach to the response predicted
by a rational actor model of asset pricing, testing his full valuation hypothesis. Early analysis
shows evidence that adjustment is on par with what a rational actor model would predict, which
suggests consumers fully value fuel economy.
Sallee’s preliminary results were published in the Proceedings of the National Tax
Association Annual Conference on Taxation. The results were also presented at the Iowa State
Bioenergy Camp, and the Heartland Environmental and Resource Economics Conference.
In January 2011, Sallee will present updated results at the Agricultural and Environmental
Resource Economics sessions at the American Economic Association annual meeting.
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Engineered Nanocrystal Arrays for Solution-Processed Photovoltaics

Dmitri V. Talapin
Department of Chemistry
Talapin’s Energy Initiative seed granted focused on the development of novel materials for
clean energy technologies and was a continuation of work that began in 2008 (and was also
partially funded by the Energy Initiative). Talapin’s prior research led to the development of
a novel methodology for the design of solution-processed semiconductors for photovoltaic
and thermoelectric applications. Specifically, Talapin reported a very broad class of inorganic
molecular species, molecular metal chalcogenide complexes (MCCs), that can be used as the
“electronic glue” for different colloidal metal and semiconductor nanostructures. This represented a paradigm shifting approach because in traditional nanocrystal assemblies individual
particles are separated by insulating or poorly conducting organic ligands. The use of inorganic molecular linkers (i) provided much more efficient charge transfer between individual
nanostructures and (ii) enabled carbon-free materials design and high stability under realistic
photovoltaic or photochemical operational conditions.
Talapin’s recent work further demonstrated the possibility of designing truly high-performance solution-processed semiconductors. The MCC ligands set new benchmarks for electrical conductivity and electron mobility in the nanocrystal solids. In addition, the high mobility
nanocrystal solids preserved the properties of quantum-confined semiconductors. High carrier
mobility, combined with size-tunable electronic structure, makes MCC-capped nanocrystals very
attractive for printable photovoltaics. By selecting nanocomponents and MCC ligands Talapin
gains the flexibility to provide an impressive library of materials.
Talapin’s research in this area has resulted in two companies (Evident Technologies, Inc.
and BlackBox Semiconductor, Inc.) licensing MCC chemistry from the University of Chicago.
Both companies have launched their own research and development programs on MCCcapped nanomaterials for energy applications. The Energy Initiative seed grant also allowed
Talapin to secure external funding from the National Science Foundation to be used for additional energy-related research.
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Introducing Border Tax Adjustments into a Global CGE with Carbon
Markets to Study Carbon Leakage

David Weisbach
The Law School
Samuel Kortum
Department of Economics and the College
Ian Foster
Department of Computer Science, Argonne National Lab, and the College
Todd Munson
Computation Institute
Joshua Elliott-Traficante
Department of Social Sciences
The objective this Energy Initiative seed grant was to evaluate policies to curb global emissions
of CO2. A particular focus was on carbon taxes implemented in only a subset of countries, taking
into account international trade. In this setting, if carbon taxes are applied on production, their
effectiveness is limited by increased emissions in non-taxed regions. This phenomenon, known
as carbon leakage, is measured as the increased emissions in non-taxed regions as a percentage
of the reduction in taxed regions. Hence, with 100% carbon leakage, a carbon tax leaves global
emissions unchanged. A major question of this research was to measure carbon leakage and to
consider tax policies that could reduce it.
Introducing various carbon taxes into CIM-EARTH, a large general equilibrium model, and
then developing a simple analytical model to provide intuition for the results conducted the
research. A feature of this approach was to account for the path of emissions from their source in
production to their embodiment in consumption. The group’s major findings were: (i) a production tax imposed by countries that had emission limitations under the Kyoto Protocol) achieves
less than half the global reductions as a world-wide tax; (ii) much of the difference is just due to
incomplete coverage (that would occur even in the absence of international trade) as the actual
carbon leakage was at most 25%; (iii) when full border-tax adjustments are applied, production
leakage is eliminated. These initial results were presented at the American Economic Association
Meetings in January 2010 and were published in the American Economic Review Papers and
Proceedings under the title “Trade and Carbon Taxes.”
Since completing this preliminary work the Weisbach/Kortum group has been writing a
follow-up paper, “A Quantitative Examination of Trade and Carbon Taxes.” This paper explores
the robustness of the initial findings along several dimensions: (i) different scenarios of world
economic growth; (ii) different parameters governing the elasticity of substitution (based on
those used in a range of other studies); and (iii) different tax policies including incomplete border taxes. A preliminary finding is that, while global emissions are highly dependent on growth
projections, the percentage reduction in emissions brought about by a given tax policy is much
more robust than these different projections.
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Bioenergy Production and Carbon Sequestration
from Prairie Grassland Systems: A Population
Genomics Approach for Harnessing Genetic Diversity
Justin Borevitz
Department of Ecology and Evolution
Recently, it has been shown that reconstructed prairie grassland systems can provide a sustainable, low-input bioenergy feedstock, while at the same time sequestering large amounts of
carbon underground in soil and sod. Moreover, it has been shown that increasing species diversity in reconstructed prairies increases bioenergy yield and carbon sequestration. However, it
is unknown whether increasing the genetic diversity within species has the same effect. There
are, in fact, several mechanisms by which increasing genetic diversity of feedstock plants may
be expected to increase bioenergy yields and carbon sequestration rates. One method focuses
on cultivating the extensive functional genetic variation of widely adapted feedstock plants. The
proposed study from Borevitz explores this possibility, drawing on expertise from several laboratories at the University of Chicago and Argonne to harness functional genetic diversity in prairie
grasses to develop integrated systems for carbon mitigation.

Energy Water Nexus: A Regional Scale Evaluation
of Hydrological and Economic Constraints to Energy
Resource Development in the Upper Mississippi Valley
Ian Foster and Eugene Yan
Computation Institute
Energy consumption in the United States is expected to increase from 99.5 quadrillion BTU in
2006 to between 118 and 131 quadrillion BTU by 2030. A combination of fossil fuels, as well as
nuclear and renewable energy resources, are expected to meet these energy needs. Electric power
generation—which is anticipated to grow from 3,814 to 4,972 billion kilowatt-hours over the
same period—requires development of some combination of new coal-fired power plants with a
form of carbon capture and storage, nuclear power plants, or renewable resources (wind, solar).
Transportation sector energy needs will likely be met with a combination of electricity, biofuels,
and petroleum. Due to constraints related to transporting the generated energy or fuels, different sets of options would be more suitable for different regions of the country. For example, the
upper Mississippi valley has few exploitable wind or solar resources and would depend heavily
on coal and nuclear for electric power generation. However, this region is most likely the primary
source of biofuels for the rest of the country.
Foster and Yan propose to evaluate potential hydrological constraints on energy development
by using quantitative hydrological models designed for regional scales. These models will be
forced by the best estimates of future precipitation and surface temperature from existing climate models to build an expected range of outcomes for 10, 30, 50, and 100 years into the future.

28    

2OO9–1O Annual Report

The George J. Stigler Center for the Study of the Economy and the State

Special Initiatives
Water cost estimates associated with increasing demands for irrigation, power plant cooling
systems, and the processing of corn and cellulosic ethanol will be generated by using cost functions analogous to commodities. Foster and Yan will develop the necessary numerical modeling
capabilities for performing hydrological analyses that eventually could be used for other regions
and other parts of the world. The hydrological and economic modeling will be adapted for use in
the Argonne end-to-end biofuels modeling framework and the proposed model funded by the
MacArthur Foundation.

The Health and Economic Costs of Climate Change:
The Effect of Ambient Temperature While In Utero on
Birth Weight, Mortality, Test Scores, and Skill Accumulation
Jonathan Guryan
Chicago Booth
There is a growing consensus that emissions of greenhouse gases due to human activity will alter
the earth’s climate, most notably by causing temperatures, precipitation levels, and weather
variability to increase. According to the Fourth Assessment Report from the United Nation’s
Intergovernmental Panel on Climate Change (IPCC), climate change is likely to affect human
health directly through changes in temperature and precipitation as well as indirectly through
changes in the ranges of disease vectors (e.g., mosquitoes) and other channels (IPCC Working
Group II, 2007). Designing optimal policies to mitigate climate change requires estimates of the
health and other benefits of reductions in greenhouse gases. However, current evidence on the
magnitudes of the direct and indirect impacts of such policies is considered insufficient for reliable conclusions (World Health Organization 2003).
In addition to the overall predicted warming trend, one important feature of many global climate change forecasts is an increased incidence of very high and low temperatures. To provide
evidence of the potential benefits of reducing greenhouse gases, Guryan and his team propose to
determine whether temperature variation (including extreme high and low temperatures) predicted to be part of climate change has negative health consequences by documenting its effect
on babies while in utero.
They will examine the effect of extreme temperatures while babies are in utero on short- and
long-term health outcomes. In preliminary work, using data that they collected on historical
daily temperatures at the county level, they have documented that extreme hot temperature during pregnancy lead to lower birth weights. Guryan and his colleagues plan to combine this earlier
finding with estimates of the distribution of future daily temperatures from two models of global
climate change: the A1F1 scenario from the Hadley Centre’s Third Coupled Ocean-Atmosphere
General Circulation Model (Hadley 3) and the A2 scenario from the National Center for Atmospheric
Research’s Community Climate System Model (CCSM 3). They will then use these predictions of
the effect of climate change on the distribution of daily temperatures—particularly the increased
number of very hot and very cold days—to estimate the implied predicted effect of global climate
change on future birth weights by the end of the century. Specifically, Guryan and his team will
multiply their estimates of the marginal effect of a day in each temperature range by the number
of days predicted by the climate change models to be in that range at the end of the century. Lastly,
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in future planned work, they will trace the effect of ambient temperatures while in utero on health
and human capital accumulation later in life. They will estimate these long-term effects of conditions in utero with data on SAT and ACT scores, AFQT scores, mortality rates, eventual educational
attainment, earnings, and employment status.

A Comparative Analysis of Private and Regulatory Mechanisms
to Develop Renewable Energy Sources: A Case Study in Texas

Ali Hortaçsu
Department of Economics
In the absence of mandated requirements, private mechanisms create incentives to invest in
renewable sources of electricity generation. Several restructured electricity markets, including
parts of Texas, allow retail customers to select their own electricity provider. Retail electricity
providers have differentiated themselves by price, billing services, and in some cases, whether
the power is “green.” Utilities are increasingly providing customers with “voluntary” programs to
purchase electricity under green power programs. Customers who “volunteer” to purchase from
such programs are revealing a willingness to pay for green energy.
The first phase of the project undertaken by Hortaçsu and her colleagues focuses on a static
short-run comparison of the societal benefits and the costs of the renewable portfolio standards
in Texas. In Texas, some customers voluntarily opt to purchase renewable energy rather than the
energy not certified as generated from a renewable source. The empirical strategy of Hortaçsu
and her team is to gather the monthly meter data on approximately 430,000 residential customers. For each of these customers, they have data on the tariff of the “green” provider, the tariff
of “non-green” providers, and the customers’ actual metered consumption and choice of retail
provider. Using this data, they can then calculate measures of willingness to pay for renewable
energy. More specifically, for customers who choose a “green” provider, they can calculate a
lower bound on the dollar willingness to pay. Likewise, for customers choosing not to purchase
green power, they will estimate upper bounds on willingness to pay. Together these figures will
allow Hortaçsu and her colleagues to calculate (bounds on) the private willingness to pay for
renewable energy. In addition, Hortaçsu’s team will calculate price elasticities of switching to a
“green” provider, allowing for observable and unobservable heterogeneity across customers.
The second phase of their analysis will investigate the dynamic investment incentives provided by the “regulatory” and “private” mechanisms for renewable energy production. To do this,
Hortaçsu will empirically analyze the investment decisions of Texas energy providers and model
how their decisions respond to (a) changes in expectations regarding regulatory constraints and
“private market demand” incentives, and (b) changes in the relative costs of energy technologies
due to fuel prices and technological change, especially in the renewables sector.
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Energy Use and Greenhouse Gas Budgets of Small-Scale Diversified
Farms: Whole-Farm Case Studies

Pamela Martin
Department of Geophysical Sciences
There is a growing movement both locally (e.g., within the city of Chicago) as well as nationally to
lower “carbon footprints” and make better use of nonrenewable energy sources. Prior research
has calculated that the food system annually consumes roughly one-tenth of yearly U.S. total
energy use. Furthermore, agriculture accounts for 90 percent of the anthropogenic sources of
nitrous oxides. The total greenhouse gas impact of food production, including emissions associated with energy use and land use, is estimated to be 20 percent of the U.S. greenhouse gas emissions. Thus, food production is an area of potential impact on carbon footprints and energy use.
Local, sustainable agriculture can potentially play a role in reducing carbon footprints. Among its
many goals, sustainable agriculture attempts to minimize off-farm inputs, which could increase
energy efficiency and reduce greenhouse gas emissions’ impact in food production. Other practices emphasized in sustainable agriculture have immediate goals not directly related to energy
and emissions, but which may lead to more efficient energy use and reduced emissions impact.
Martin will study the energy use and related greenhouse gas emissions of small-scale diversified
farms that serve Chicago. The main goal is to collect detailed data on material inputs (direct and
indirect energy use) and outputs (yield amounts) from a selection small-scale diversified rural
farms and urban growing lots following sustainable practices in Illinois (as broadly defined by
the USDA). Using the tabulated inputs and outputs Martin and her group will calculate (1) energy
efficiencies of farm produce based on caloric input and edible caloric output; and (2) energyrelated greenhouse gas emissions specific to rural and urban Illinois farms serving Chicago for a
variety of agriculture products, representing whole farm production (rather than “efficiencies”
for individual items).
Martin views this “whole farm” approach as an important and overlooked approach in comparisons of sustainable production with conventional production. Calculating energy efficiencies
and emissions footprints will allow her to quantify a limited but significant aspect of the environmental impact of a growing food production approach in the Chicago region and nationwide.
Very specifically, data will be useful for evaluating the environmental impacts of local food
systems and providing policy advice to the city of Chicago and state of Illinois regarding local sustainable food production as a potential mitigation strategy for lowering the carbon footprint. The
research also intends to provide data to guide national policies. More broadly, quantifying these
narrowly defined metrics of energy use and related emissions data will help with understanding
the bigger picture of the potential mitigation of conventional agriculture’s energy and environmental impact by sustainable agriculture.
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Improved Climate Simulation for Use in Energy Policy and
Economic Analysis

Elisabeth A. Moyer, Raymond T. Pierrehumbert, and David J. McInerney
Department of Geophysical Sciences
Making sensible energy policy depends on a careful assessment of the costs and impacts of climate
change. This study is intended to help energy and economic modelers make best use of climate
information in their work. Although many “integrated assessment models” (IAMs) are currently
used to evaluate energy policy in conditions of climate change, nearly all have only a primitive or ad
hoc treatment of the economic effects of climate, with minimal treatment of inherent uncertainties
in climate change. Despite a rudimentary representation of climate impacts, however, many IAMs
expend great computational effort on fully coupling in state-of-the-art climate models.
This study is aimed both at easing the computational requirements of incorporating climate
change into energy and economics models and at allowing its more realistic representation.
First, Moyer and her colleagues will investigate the use of “asynchronous coupling” of climate
and economic models so that an evaluation of a given energy policy need not require the running
of a full general circulation model. They will provide a library of climate simulations for different
CO2 levels that can be used to drive disaggregated economic and ecological impact models along
with an assessment of the magnitude of the error involved in that simplified treatment. Because
the rate of change of carbon dioxide is an important factor in both climate impact and mitigation
cost, Moyer’s team will provide tables for a range of growth rates. Wherever possible, they will
provide not single values but probability distributions of climate variables. Second, Moyer’s team
will investigate the physical properties that lead to the asymmetrical tails of these distributions,
the improbable but economically important catastrophic outcomes, to help economic modelers
incorporate these risks in their analyses.
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George J. Stigler
George Stigler joined the faculty of the University
of Chicago Booth School of Business and the
Department of Economics in 1958. This event,
together with the arrival of Merton Miller in 1960,
is widely recognized as establishing Chicago Booth
as a world leader in academic research and making
it a full partner in an extraordinarily fruitful cooperative research enterprise with the university’s
Department of Economics and Law School.
Stigler was one of the great economists of the
20th century. He made seminal contributions to
the economic theory of information and oligopoly and to the economic
analysis of government regulation and the public sector. Stigler received
the profession’s highest honors, including the presidency of the American
Economic Association and the Nobel Memorial Prize in Economic
Sciences. His 1982 Nobel Prize was the first awarded to an economist
whose primary appointment was in a business school.

For more information, visit us at StiglerCenter.org.
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