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fossil fuel supplies. Just a decade ago, the 
question on the table was “peak oil.” That 
seems a distant memory as technologi-
cal advances have added significant new 
reserves in the United States and across the 
world. At the same time, one cannot side-
step the paradox of how a more bountiful 
fossil resource base must be seen in light of 
the carbon-constrained world with which 
global warming may oblige us to deal.

Three pieces in this issue of Resources 
highlight my second point: Joel Darm-
stadter’s retrospective on the energy crisis, 
Stephen Brown and Charles Mason’s exami-
nation of removing the crude oil export ban 
created in its wake, and Joseph Aldy’s argu-
ment for eliminating domestic fossil fuel 
subsidies. Many view the export ban and 
fossil fuel subsidies as anachronistic, but the 
intervening years have shown that as hard 
as it is to put policies in place, it may be 
even more difficult to change existing ones.

For those who design policy, these exam-
ples provide a reminder of the importance 
of building in sound principles, including 
flexibility in how goals are achieved and the 
ability to adapt to new knowledge, experi-
ence, and information. At RFF, contributing 
to the creation of such policies remains one 
of our highest priorities. 

National Energy Policy under 
Changing Conditions

W
e
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Phil Sharp, President 
sharp@rff.org

We are now four decades 
removed from the ener-
gy turmoil of the 1970s, 
events that profoundly 
shaped energy debates 
and policies ever since. 
To a wide segment of 
the American public,  
the dramatic increase in 

world oil prices may not have immediately 
registered, but skyrocketing gasoline prices 
brought home the nature of the crisis, 
prompting a recognized need for a national 
energy policy.

In 1979, RFF released a landmark book, 
Energy in America’s Future. It began with 
four observations about the state of policy 
discussion at that time:

 » There is disagreement—even wide-
spread ignorance—about some fundamen-
tal facts. 

 » Great uncertainty exists about the 
potential results of the most commonly 
suggested energy policies.

 » It is painful to choose between short-
term and long-term objectives.

 » There is no clear consensus on what 
the major long-term goals of US energy 
policy should be.

Fast-forward to today, and these obser-
vations are still relevant. I would add two 
others. First, our ability to forecast the 
future remains highly imperfect. Second, 
the policies we put in place today very likely 
may outlive the context in which they were 
created—and by quite a long time. 

Take, for example, the profound revolu-
tion under way in our understanding of our 

55

mailto:sharp@rff.org


6

Surveying American  
Attitudes toward Climate ChangeIn

fo
g

ra
p

h
ic

Despite the fact that the nation’s leaders 
continue to debate the existence of global 
warming, the American public appears to 
be nearly united on the topic—and has 
been for quite some time. According to a 
survey conducted by RFF, Stanford Universi-
ty, and USA Today, 73 percent of Americans 
say that the world’s temperature has been 
going up over the past 100 years (Figure 1). 
Responses to the same question, asked in 
previous studies, have been quite consis-
tent over time. For example, in 2010, that 
number was 74 percent, and in 1997, it was 
77 percent.

Another issue under debate is whether 
humans have been causing Earth to get 
warmer, or whether warming has been part 
of a natural cycle. When asked about this 
in 1997, 81 percent of Americans attributed 
warming at least partly to human activity. 
That number was 80 percent in the 2013 
survey (Figure 2).

“The thing that jumps out to me from 
this survey’s results is the gigantic major-
ity,” says survey coauthor Jon Krosnick, 
RFF university fellow and Frederic O. 
Glover Professor in Humanities and Social 
Sciences and Professor of Political Science, 

Figure 1. Has Global Warming Been Happening?

Respondents who  
answered “yes” 

73% of Americans believe global 
warming has been happening.*

A MAJORITY OF PEOPLE IN EVERY STATE believe that global warming has been 
happening.**
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Figure 2. Has Global Warming Been Caused by Human Activity?

Communication, and Psychology at Stanford 
University. “On so many issues, we’re used 
to seeing America divided nearly 50/50, 
and yet on this issue, that's not the case. 
And we’ve seen remarkably little change 
in public opinion over the years, despite 
Hurricane Katrina, a big recession in 2008, 
and hundreds of millions of dollars spent on 
advertising attempting to sway the Ameri-
can public.” 

For many government officials, compa-
nies, and organizations, having this infor-
mation on a national level is interesting, 
but more helpful is to have answers to 

these questions on a state-by-state level. 
Both questions were also asked of random 
samples of people in almost all of the states, 
and in every state, the majority response 
was on the “green” side of the issue. As 
few as 75 percent (in Ohio) and as many as 
88 percent (in Arizona, Massachusetts, and 
New Mexico) said they believe that Earth 
has been warming (Figure 1). As few as 65 
percent (in Utah) and as many 92 percent 
(in Rhode Island) said that warming has 
been caused by human activity (Figure 2). In 
no state was a majority skeptical on these 
issues.

Respondents who  
answered “yes” 

80% of Americans believe global 
warming has been caused by human 
activity.*

A MAJORITY OF PEOPLE IN EVERY STATE believe that global warming has been 
caused by human activity.**

Sources:
*2013 RFF/Stanford/USA Today Survey. Poll of 801 adults nationwide, conducted November through December 2013. Margin 
of sampling error: ±4 percentage points. Survey questions and results at www.rff.org/climatesurvey2013.
**American public opinion in 2013 based on a concatenation of polls done by Stanford University's Political Psychology 
Research Group. http://climatepublicopinion.stanford.edu.
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Cheaper Fuels for the Light-Duty Fleet

Paul Souza, deputy assistant director for ecological services, US Fish and Wildlife Service, on evaluating the 
abilities of the Endangered Species Act. December 4, 2013.

Highlights from  
Recent Events at RFF 

“ The Endangered Species Act is such an amazing statute because 
it touches upon all the threats and pressures we face as a growing 
society: the demands on water, the demands for land, climate 
change, sea level rise, and new threats that are looming. All of this 
together creates this truly complex question, but one that’s really 
fascinating to be a part of.”

“We found that the public is strongly supportive of shale 
gas development on one condition, and that condition 
is that it is sustainable. So along with this support, there 
is public sentiment about the importance of the need to 
reduce or mitigate shale development risks.”

Juha Siikamäki, RFF fellow and associate research director, on gauging public attitudes toward shale gas 
development. December 6, 2013.

“Up to this point, we’ve relied on subsidies and mandates 
and other tools to try to force E85 into the transportation 
sector. But based on the work that RFF and others have 
done, it now looks that there really is a value proposition 
for consumers.”

Jeffrey Holmstead, partner, Bracewell & Giuliani, on the potential of natural gas–derived ethanol to become 
an economically viable alternative fuel. November 13, 2013.

www.rff.org/cheaperfuels
  

Species Conservation under the Endangered Species Act:  
Science, Partnerships, and Effectiveness www.rff.org/ESA

The Shale Gas Debate: How Industry and  
Environmental Messages Stack Up www.rff.org/shalegasdebate
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Dallas Burtraw, RFF Darius Gaskins Senior Fellow and associate director of RFF’s Center for Climate and 
Electricity Policy, on the ability to regulate emissions using existing Clean Air Act tools. January 7, 2014.

“Clean Air Act regulations could be stringent. I emphasize this point 
because after the demise of the Waxman–Markey legislation, many 
people thought that the game was pretty much over with respect 
to climate policy for the foreseeable future, and that perhaps 
by regulating under the Clean Air Act, we would be in the minor 
leagues. But what’s happening under the Clean Air Act does not 
have to be in the minor leagues.”

“ You start return on investment analysis with a pretty fundamental 
question, which is, ‘What are the returns that we care about?’ In a 
business context, that’s usually pretty easy and obvious because 
the returns are financial in nature. But in a conservation context, it’s 
a much more open question.”

James Boyd, RFF senior fellow and director of RFF’s Center for the Management of Ecological Wealth, on the 
financial evaluation of conservation efforts. January 15, 2014.

RFF University Fellow Jon Krosnick of Stanford on assessing American sentiment regarding climate change.  
January 28, 2014.

“Opinions have been overwhelmingly green on the 
issue [of climate change] and have remained relatively 
steady over a period of years despite many events that 
speculators thought might have influenced opinions. 
Hard-core skeptics remain a tiny fraction of the nation.”

Greenhouse Gas Regulation at Existing  
Power Plants under the Clean Air Act www.rff.org/CAAregulation

Measuring Returns on  
Investment in Conservation www.rff.org/roi

Public Attitudes about Climate Change  
and Clean Energy www.rff.org/publicattitudes

   article or paper      video webinar

Additional resources available online:
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New drilling technology and supportive 
market prices have opened vast reserves of 
oil and natural gas resources to extraction in 
North America. Canadian oil sands develop-
ment is now operating at scale, the shale 
gas and tight oil revolutions are upon us in 
the United States, and major institutional 
energy reforms in Mexico are under way 
that could enable substantial new invest-
ment in the Mexican oil and gas sector. 

The three countries have much to gain 
from these developments. The exploita-
tion of these resources and the potential 
for enhanced cross-border energy trade 
will make the energy-intensive economic 
sectors more competitive, improve energy 
security, dampen short-term energy price 
volatility, and stimulate continent-wide 
economic growth.

How this boom will impact the environ-
ment is an unresolved question. On one 
hand, extraction and use of these reserves 
could increase North American carbon diox-
ide (CO2) emissions far beyond the limits 
espoused by each country. Then again, to 
the extent that natural gas substitutes for 
coal in electricity generation (and fugitive 
methane emissions are low) and electric 
vehicles powered by relatively clean elec-
tricity substitute for gasoline and diesel, CO2 

emissions over the next two decades could 
be far less than expected 10 years ago. 

How the environment is managed will 
depend on the degree of continent-wide 
energy policy collaboration and planning. 
A united North American energy strat-
egy—perhaps in the form of an Energy 
North American Free Trade Agreement 
(E-NAFTA)—could help to ensure that 

each nation reaps the economic benefits 
from development of these reserves while 
maintaining and enhancing commitments 
to protect the environment.

The Benefits of an Integrated Strategy
Politically, the current focus in North 
America is the development of the oil and 
gas reserves and the substantial increase 
in cross-border trade in these commodi-
ties. The Keystone XL pipeline and potential 
changes in the crude export law to permit 
Canada to re-export US crude are two 
prominent examples. But Mexican energy 
reforms permitting direct foreign invest-
ment in the Mexican oil and gas sector, 
which has been capital starved for decades, 
could be a huge boon to North American 
energy independence and security as well 
as cross-border energy trade.

Moreover, harmonized regulatory policies 
and reduced barriers to electricity trade 
could enable expanded US imports of 
hydroelectric power from Canada. Simi-
larly, low-cost power from Texas could flow 
across the border to Mexico, and renewable 
resources along the Baja, Mexico–California 
border could bring more carbon-free elec-
tricity into the Southwest. Clearly, there are 
gains from trade to be had by a more tightly 
integrated continental energy strategy.

A Role for Governments
While private energy and capital markets 
throughout North America will drive the 
development of expanded continental ener-
gy and trade, there is a substantive role to 
be played by the governments. Coordinated 
policies can effectively foster economic 
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growth, technological development, and 
environmental protection, while meeting 
the political needs of each country. A formal 
North American energy strategy would 
serve to shape a shared vision of the areas 
where government policy can effectively be 
deployed to coordinate infrastructure devel-
opment and project financing; reduce trade, 
investment, and technology barriers; and 
develop harmonized approaches to reduce 
continent-wide CO2 emissions. 

The idea of integrating North American 
energy is not new. Following on the heels of 
NAFTA entering into force, a large two-year 
study by the University of Texas in 1996 
examined the goal of facilitating the free 
flow of cross-border trade in natural gas 
and electricity. Unfortunately, while NAFTA 
has served to increase cross-border trade in 
general, little progress toward true energy 
market integration has been made over the 
past 15 years.

Given the recent developments in the 
continent-wide oil and gas markets and 
regulatory structures, and the pledges and 
policies by all three countries to limit green-
house gas emissions, the time is right to 
revisit the energy integration issue. Howev-
er, the task of integration has become both 
more difficult and beneficial than it was in 
the 1990s. 

The difficulty comes in part from the 
environmental overlay of climate policy—in 
particular how the continent-wide goal to 
reduce CO2 emissions from the combus-
tion of fossil fuels clashes with the desire to 
exploit newfound fossil fuel wealth for the 
purposes of economic growth. The benefits 
come from the greater opportunities for 
economic growth through investment in 
fields and infrastructure, as well as the tax 
revenues and reduced energy costs await-
ing with such development.    

As mentioned above, one approach to 
the advancement of such a continent-wide 

energy strategy would be to consider the 
negotiation of an energy-specific NAFTA. 
Such an international agreement would 
facilitate the coordination of cross-border 
energy trade infrastructure (pipelines, rail-
roads, shipping, and electricity transmission) 
and harmonize energy regulatory structures 
so energy markets could be effectively inte-
grated continent-wide—a crucial concern. 
Other aims would be to reduce barriers 
to energy trade, and enhance continent-
wide exchange of best practice related to 
sustainable energy extraction technologies, 
renewable energy technologies, and regula-
tory structures.

The negotiation of an E-NAFTA will raise 
domestic political and economic issues 
in each of the three countries as well as 
significant cross-border concerns. But many 
of these issues are already in play—look no 
further than the debates over Keystone XL 
and the US oil export ban. These develop-
ments are being addressed in a one-off, 
stove-pipe fashion, where policy consis-
tency, effectiveness, and economic effi-
ciency are attained only by chance. While 
challenging, a coordinated consideration of 
these issues—whether bilateral or, better 
still, trilateral, and whether within a NAFTA 
framework or not—has much to recom-
mend.    —Raymond J. Kopp and  
Alan J. Krupnick
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Given China’s high-
profile air pollution 
problem and dominant 
contribution to global 
carbon dioxide (CO2)
emissions, many in the 
West are surprised to 
learn that China has 
spent more on address-

ing these problems than any other country.  
RFF Visiting Fellow Mun Ho recently sat 
down with Resources to discuss China’s 
efforts and the reasons the country is not 
keeping pace with rapidly rising emis-
sions, drawing on lessons from his recently 
published book, Clearer Skies over China: 
Reconciling Air Quality, Climate, and Econom-
ic Goals, coedited with Chris Nielsen and 
available from MIT Press. 

RESOURCES: China’s record in address-
ing climate and air pollution includes a 
mix of successes and failures—but the big 
picture doesn’t seem to give a sense that 
tremendous progress is being made. What is 
China’s status on these issues?

MUN HO: The headlines highlight the nega-
tive parts of the story and, at times, they 
present a misleading picture. Everybody 
knows about the very rapid rate of econom-
ic growth in China, which has hovered just 
below 10 percent for a long period of time. 
Those who read the newspapers know that 
the air pollution problem is very serious, 
and it is often attributed to the inability or 
unwillingness of the government to deal 
with this issue. But while indeed the air 
pollution problem is severe, the government 
has done quite a lot to improve air quality. 

The biggest example is the effort to 
reduce sulfur dioxide (SO2) emissions during 
the recent 11th Five-Year Plan covering 
2006–2010. During this period, China aimed 
to reduce SO2 emissions by 20 percent and 
was quite successful by mandating flue 
gas desulfurization plans in electric power 
plants. That reduced emissions—and did so 
at a remarkably low cost. 

Unfortunately, we since have seen 
Chinese pollution continue to increase 
because of rising electric power genera-
tion and industrial activity, such as cement 
production. So China has made great efforts 
to reduce emissions, but the level of indus-
trial output keeps rising. The government is 
fighting an uphill battle. 

China’s record on climate change is simi-
lar. There is no policy to reduce emissions 
of CO2 directly, but China has ambitious 
energy efficiency targets. Officials stated at 
the United Nations Framework Convention 
on Climate Change meeting in Copenha-
gen in 2009 that China plans to reduce the 
energy per unit of GDP by 40 percent over 
the next 20 years. The country is in line to 
achieve such a target but, again, with the 
economy growing in excess of 7 percent, 
China will continue to have rapidly rising 
carbon emissions. It overtook the United 
States many years ago and will continue 
to be the world’s largest emitter for many 
years to come. 

RESOURCES: You recently wrote in the New 
York Times with Chris Nielsen that China’s 
faltering progress may be partially attrib-
utable to a reliance on a command-and-
control regulatory model. Will you elaborate 
on that point?

Blue Skies Ahead for China?
An Interview with Mun Ho
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HO: The Chinese government, like almost 
every government, uses what we call 
command-and-control policies to control 
pollution—for example, by issuing regula-
tions requiring flue gas desulfurization 
equipment.

These affect particular industries where 
these rules are mandated. This approach 
is suited to address the traditional pollut-
ants, such as SO2, which is emitted in large 
part by the manufacturing and utilities 

sectors. But when it comes to CO2, which is 
emitted by almost everyone, a command-
and-control policy by its very nature is too 
narrowly limited to particular industries or 
particular fields. 

We are suggesting that the government 
think very seriously about applying a market 
mechanism—putting a price on carbon. In 
this case, everyone in the economy faces a 
higher price of carbon, incorporating that 
into their decisions, for example, about fuel 
choice and capital equipment. 

RESOURCES: Has there been experience 
with pricing environmental “bads” in China?

HO: The Chinese have been learning from 
what they observe in the West—in particu-
lar, the US experiment with SO2 trading. 
China has started its own pilot programs to 
explore how SO2 trading might work. 

China is also implementing a few trial 
programs for carbon trading, in Shenzhen, 
Shanghai, Beijing, and, most recently, in 
Guangdong Province. This is a typical way 
that the Chinese government tries these 
new programs: on a small-scale basis to 
see if it works and to draw lessons. Unfor-

tunately, the current pilot programs cover 
only a very few firms in very few sectors. 
We advocate thinking about a more general 
policy that would affect many more fossil 
fuel users. 

That said, very few countries in the 
world have a broad-based carbon tax or 
a common price on carbon. Some experi-
ments are beginning in the United States—
the Regional Greenhouse Gas Initiative in 
the Northeast and the California cap-and-

trade system. In the European case, there 
is an EU-wide emissions trading scheme 
for electric utilities. So implementing an 
economy-wide carbon price is something 
new, and China will be learning, along with 
the rest of the world. 

One of the most important questions in 
China and elsewhere is how to implement a 
price that would encourage conservation by 
raising the cost of electricity and transpor-
tation while also helping the people who 
would be worst affected by these higher 
prices of daily essentials. This distributional 
question requires more study of how differ-
ent households in China might be affect-
ed—for instance, households in the North 
versus the South, older households versus 
younger ones, or those that own cars versus 
those that do not. My colleagues and I are 
working to improve our modeling analysis 
to inform this question. We would also like 
to study household and enterprise energy 
consumption to get a better idea of how 
households and businesses might respond 
to a higher energy price. 

RESOURCES: We’ve discussed two stories 
here: one about air quality and the other 

China has made great efforts to reduce emissions, 
but the level of industrial output keeps rising. The 
government is fighting an uphill battle. 
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about climate. You’ve stated that solutions 
exist to tackle both simultaneously. How 
can China make progress on local pollution 
problems by addressing climate change?

HO: I believe a price on carbon would 
induce energy and fossil fuel conservation, 
in particular, reducing the use of coal. The 
very important side benefit is the reduction 
of the local air pollutants—SO2 and nitrogen 
oxides (NOx). 

The traditional tools to reduce (NOx)
exist—by using low-NOx burners or selective 
catalytic reduction equipment—but that still 
leaves us with a lot of emissions. We need 
all hands on deck to deal with these severe 
problems. By putting a price on carbon, the 
hope is that millions of actors will look for 
ways to reduce the use of energy. 

RESOURCES: It seems that China is in a 
particularly difficult position because these 
pollution and climate change issues are 
quite pressing but, at the same time, the 
imperative for growth is strong—even 
dominant. How is the country navigating 
the trade-off between growth and environ-
mental quality?

HO: You are absolutely right to say that for 
a long time now, given the large-scale, low-
income situation in China, growth has been 
the key priority. This is changing, now that 
China is developing more of a middle class. 
The emphasis now is on the quality of life. 

The quality of the environment, accordingly, 
is much higher on the agenda, but it is a 
difficult problem. We don’t know how to 
generate electricity in China without using 
a lot of coal, and we certainly don’t know 
how to drive our cars without burning a lot 
of gasoline today—at least not in a feasible, 
cost-effective manner.

So it requires a very deliberate act of 
public choice for the government to imple-
ment a complex and often expensive set 
of environmental policies. I believe China is 
doing this. The present plan involves spend-
ing a great amount of money on environ-
mental protection. 

China is a complex country, and because 
it is the most populated in the world, every-
body’s attention is focused on it. In many 
ways, the country is ahead of other devel-
oping countries and even the United States. 
As I said, China has carbon-trading pilot 
programs in a few cities now, representing 
the second-largest carbon market after the 
European Union.

The sheer magnitude of the problem, 
however, requires everybody’s creative 
thinking. Clever ideas are needed to deal 
with this very complicated problem of 
providing energy to lift a large number of 
people out of poverty and at the same time 
protect the local environment and reduce 
climate change.  

Listen to a podcast of the interview in its entirety  
at www.rff.org/HoQA.
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The city of Beijing continues to grow 
rapidly, not only in population, but 
also in the number of vehicles on its 

roads. Although this increased mobility has 
benefits, the city has become one of the 
most polluted and gridlocked in the world. 
Driving restrictions have often been regard-
ed as a silver bullet by various countries 
and regions seeking to mitigate congestion 
and pollution problems—including Beijing. 
However, as has been observed in areas 
that introduced similar programs, this type 
of command-and-control policy produces 
unintended consequences, and Beijing is 
no exception. 

During July 17 to 20, 2007, Beijing became 
the first city in China to implement a driving 
restriction policy. It was estimated that this 

four-day experimental restriction—a trial 
run for the 2008 Olympic Games—took 
about 1.3 million automobiles off the roads. 
After the Olympics, evidence of reductions 
in traffic congestion and pollution encour-
aged the government to continue with a 
similar but less restrictive program. The 
congestion index—which measures conges-
tion on a scale from 0 to 10—was reduced 
substantially, shrinking from 7.95 in 2007 
to 5.93 in 2009, even though the vehicle 
population increased by 26 percent in 2007. 

But the effect did not last very long. In 
2010, the congestion index jumped back to 
7.80. In 2010, 2011, and 2012, the govern-
ment revised the measures, restricting all 
automobiles from being driven one day per 
week based on license plate number. This 

Do Driving Restrictions  
Reduce Congestion?  

Lessons from Beijing

Ping Qin and Jintao Xu 
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was enforced by a 100 yuan fine each time 
two consecutive violations were committed 
more than three hours apart by the same 
person. With this revision, supported by 
more than 2,000 surveillance cameras 
all over the city and frequent patrols, the 
driving restriction policy in Beijing was 
expected to take one-fifth of the city’s 4.2 
million cars off the road each weekday. 

In addition, Beijing began issuing license 
plates by lottery. Only 240,000 plates were 
issued in 2011, compared with 700,000 the 
previous year. 

The challenge presented by a driving 
restriction policy lies in people’s natural 
preference for fast and convenient trans-
portation, and their ability to circumvent 
rationing policies of this sort. We looked 
more closely at this phenomenon in Beijing, 
and examined two questions: Are car 
owners discouraged from driving because 
of this policy? If, instead, car owners are 
sidestepping the driving restrictions, who 
are the rule breakers?

We used data from a household travel 
survey in Beijing to answer these questions, 
specifically looking at “simple tours”—a 
round trip in which an individual starts 
from home as an anchor and visits another 
place with a single purpose on a single 
day. For the simple tours, 31.7 percent 
were made by bus, 17.1 percent by car, 15.5 
percent by walking, and 12.2 percent by 
subway. The rest were shared by bicycle, 
powered two-wheelers, and other modes. 
To identify whether and to what degree 
driving restrictions would change individual 
choices of transportation, we used a model 
that controlled for different variables that 
may be correlated with mode choice, such 
as the distance of a trip and the number of 
bus stops along the way. We found that the 
driving restriction policy in Beijing does not 
significantly influence an individual’s choice 
to drive.

To learn more about the rule breakers, 
we identified 730 cars that were subject 
to the restriction rules. Of those, 349 car 
users, or about 47.8 percent, broke the 
driving restriction rules. These rule breakers 
tended to be male, earn higher incomes, 
and travel during peak hours. In addition, 
the probability of breaking driving restric-
tions was higher if the trip destination was 
farther away from the city center, in a place 
not as well served by public transit, and 
equipped with fewer surveillance cameras 
or police patrols. 

Drivers in Beijing have found other ways 
to circumvent the driving restriction policy, 
as well. For instance, we found that 92 car 
owners (about 12.6 percent) who were 
subject to driving restrictions left home 
before 7:00 a.m., possibly choosing to 
leave early to avoid the driving restrictions. 
Other tactics include purchasing multiple 
cars with different license plate numbers, 
covering or borrowing license plates—or 
even purchasing them on the budding 
black market.

According to the Beijing Municipal 
Commission of Transportation, the driving 
restrictions and the license plate policy 
together have been effective in curbing air 
pollution and traffic congestion. But our 
research suggests that these command-
and-control policies are only effective for a 
very short period of time. Relieving the city 
of these negative consequences of driving 
will require more market-oriented transpor-
tation policies and a more comprehensive 
policy package that combines other avail-
able tools, such as congestion tolls, expan-
sion of the subway system, parking fees, 
fuel taxes, and high-speed transit facilities. 

FURTHER READING
Wang, Lanlan, Jintao Xu, Xinye Zheng, and Ping Qin. 2013. 

Will a Driving Policy Restriction Reduce Car Trips? A Case 
Study of Beijing, China. EfD discussion paper 13-11. Wash-
ington, DC: Environment for Development and RFF. 
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groundwater 
MARKETS Managing a Critical,  

Hidden Resource

Nearly all our usable freshwater comes from  
groundwater, so why is it mostly unregulated in 
the United States? Yusuke Kuwayama describes a  
market-based solution to better manage our 
nation’s depleted aquifers. 
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As California’s three-year drought 
rages on, some communities are on 
the verge of running out of water. 

Ranchers are being forced to sell off cattle 
in fire sales, and the governor has urged 
residents to cut their water use by 20 
percent. The California State Water Proj-
ect—which has been pumping water from 
northern California to the arid southern end 
of the state since the 1960s—announced 
that for the first time, it would provide 
no supplemental water to the 25 million 
Californians and about 750,000 acres of irri-
gated farmland it normally serves. Instead, 
these customers will have to rely solely on 
local sources of water. The situation pres-
ents a catch-22 for the state and its resi-
dents: water shortages will increase reliance 
on declining groundwater supplies, but 
the unsustainable use of this resource has 
contributed to the severity of the drought.

While extreme, the current drought in 
California demonstrates the importance 
of effective water resource manage-
ment, including the prudent use of critical 
groundwater resources. Groundwater use is 
typically unmonitored and unregulated in 
the United States. Many states allow anyone 
to drill a new groundwater well, while a few 
western states have a priority system that 
ranks pumpers based on when they started 
pumping from the aquifer. In Texas, the law 
governing groundwater use is known as 
the “rule of capture,” which allows a person 
the right to pump whatever groundwater is 
available. California follows the “reasonable 
use doctrine,” which allows a user to pump 
an infinite quantity of water as long as the 

water is put to a “beneficial use.” While this 
prevents many wasteful uses of ground-
water, it allows continued pumping even 
if water tables decline in the underlying 
aquifer or if flows are reduced in connected 
streams and rivers.

The Consequences of  
Unregulated Pumping
On one hand, the lack of attention from 
policymakers and the general public is not 
surprising. Groundwater is located beneath 
the earth’s surface in gaps between parti-
cles and chunks of soil, as well as spaces in 
the fractures of rock formations, so it’s not 
immediately visible to us on a daily basis. 
On the other hand, groundwater is our most 
important freshwater resource, accounting 
for 95 percent of our usable freshwater, 
compared to 3.5 percent contained in lakes, 
swamps, reservoirs, and rivers. 

Substantial pumping has resulted in large 
water table declines and the depletion of 
water stored in aquifers, requiring users to 
deepen their wells to reach increasingly 
scarce supplies or even shut down produc-
tive activities that rely on groundwater. In 
the Ogallala aquifer underneath the Great 
Plains, for example, pumping for irrigation 
since the 1940s has led to declines so large 
that the aquifer no longer supports irrigated 
agriculture in vast stretches of Texas and 
Kansas. According to a 2013 US Geological 
Survey study, about 32 percent of the 
depletion of this aquifer since the start of 
the twentieth century took place between 
2001 and 2008.

In addition, the failure to manage ground-

Substantial pumping has resulted in large water  
table declines, requiring users to deepen their  
wells or even shut down productive activities that 
rely on groundwater.
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Limiting Pumping from the Edwards Aquifer to Protect Endangered Species
The Edwards Aquifer supplies San Antonio, Texas, and its surrounding communities 

with water for agricultural, industrial, municipal, ecological, and recreational uses. 

Pumping that has frequently exceeded the natural recharge rate, coupled with periodic 

droughts, has reduced discharges at springs (sites where water flows naturally to the 

surface of the earth from underground). This, in turn, has affected habitats for several 

endangered and threatened species, including the San Marcos salamander, which is 

listed as threatened by the state of Texas.

In early 1993, a federal district court upheld an endangered species lawsuit and ordered 

that pumping limits be imposed to protect spring flow. This led to Texas Senate Bill 1477, 

which established the Edwards Aquifer Authority and charged it with managing the 

aquifer in order to reduce pumping, facilitate water markets, protect agricultural rights, 

and protect species habitats.

water and surface water as connected 
hydrologic systems has reduced water flow 
in nearby streams and associated ecosys-
tems. Stream depletion has been litigated 
between local stakeholders and federal 
agencies over species protected under the 
Endangered Species Act in Idaho, Texas, 
and elsewhere, as well as species that are 
economically and culturally important, 
like Pacific Northwest salmon (see the box 
above). Stream depletion also has led to 
interstate conflict over the role of ground-
water use in the fulfillment of compacts 
governing the distribution of water in trans-
boundary rivers.

To resolve these conflicts, it will be 
necessary to curtail groundwater use in 
many regions of the United States. For a 
groundwater management policy to be 
cost-effective, it will have to achieve these 
reductions while also minimizing costs 
to groundwater users. Water resource 
economists often recommend groundwater 
markets as a tool for managers to promote 
this balance between the costs and benefits 
of regulation. Such markets can facilitate 
the movement of water to serve changing 

conditions and demands, providing price 
signals that encourage higher-valued uses 
and conservation.

Costs and Benefits of  
Groundwater Pumping
The benefits of groundwater pumping are 
usually pretty clear. A farmer or rancher 
makes revenue from irrigating crops or 
providing water to livestock; a residential 
user has access to water for drinking,  
bathing, landscaping, and so on. However, 
the costs of groundwater pumping can 
be more difficult to quantify. From an 
economic perspective, groundwater users 
face two types of costs. The first is the 
extraction cost, or the cost of getting the 
water out of the aquifer and conveying it 
to its point of use. Typically, energy costs 
make up the largest portion of groundwa-
ter extraction costs. If extraction costs are 
greater than the benefits generated by the 
water that is being pumped, then it doesn’t 
make economic sense for the user to pump 
that groundwater.

The second cost associated with ground-
water pumping arises from the fact that 
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any unit of groundwater pumped today 
will not be available for use in the future. 
This is known as the scarcity value of water. 
Quantifying scarcity values can be tricky, 
especially if multiple users share an aquifer, 
which is often the case. Scarcity values for 
an individual user tend to be lower in multi-
user aquifers because attempts by one 
user to increase his or her future welfare 
by saving groundwater in the aquifer are 
futile: other users may end up withdrawing 
it. As a result, users are compelled to pump 
groundwater from the aquifer at a higher 
rate. Users also may pump groundwater at a 
relatively high rate because they are simply 
not aware of the degree to which they are 
depleting the resource, thus perceiving the 
scarcity value of water to be lower than its 
actual value. Finally, if users do not account 
for the value of groundwater to future 
generations, their high pumping rates may 
be optimal for them but not for society as 
a whole.

Further complicating matters, in addition 
to incurring extraction costs and losses in 
scarcity value, groundwater pumping lowers 
the height of the water table, increasing 
extraction costs for other nearby users. In 
this case, users may withdraw groundwater 
too quickly because, although reducing their 
pumping rate lowers the future pumping 
cost of all users, they are not compensated 
for this conservation. Groundwater pumping 
can also impose costs on third parties by 
reducing flows to connected rivers, springs, 
and other surface water bodies. These 
depletions can affect other entities that hold 
rights to the surface waters that are being 
depleted, or damage ecological systems that 
depend on high surface water flows.

Thus, for users to pump groundwater at 
a socially optimal rate, they must weigh the 
benefits of groundwater pumping not only 
against the associated extraction costs and 
scarcity value, but also against the costs 

that they may impose on other ground-
water users, surface water users, and indi-
viduals who experience a loss in value from 
damaged ecosystems. In reality, individual 
users will tend to account only for their 
private costs. Thus, governments can play 
a role by providing incentives that bring 
pumping rates closer to the socially optimal 
level, such as encouraging the development 
of groundwater markets.

Creating a Groundwater Market
To establish groundwater markets, the 
aquifer’s regulating body must first quan-
tify groundwater rights by determining the 
optimal total volume of pumping from the 
aquifer. Those rights are then allocated 
to users under a predetermined scheme. 
The regulator can then separate the water 
rights from parcels of land and make the 
rights transferrable, creating a market for 
groundwater. Such a market would function 
as many others do—transactions take place 
if one user is willing to pay a larger sum 
of money for a unit of groundwater than 
another user is willing to sell it for. Both the 
buyer and the seller are better off after this 
transaction. For the buyer, the groundwa-
ter he purchased is more valuable to him 
than what he paid for it; for the seller, the 
payment she received exceeded the value 
that she placed on the groundwater. 

However, mutually beneficial transactions 
may be difficult to realize if potential sellers 
are unable to find willing buyers, and vice 
versa. Centralized entities, such as brokers 
or clearinghouses, can encourage transfers 
in a groundwater market by collecting bids 
from all potential buyers and sellers. Once 
all bids are collected, the broker or clearing-
house can take each buyer and try to find a 
seller who is willing to sell water at a lower 
price than what the buyer is willing to pay. 
Thus, these centralized institutions act as 
“matchmakers” for buyers and sellers who 
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Groundwater Trading in the Platte River Basin
The Platte River Basin overlies the High Plains aquifer and supports extensive ground-

water-fed irrigation. At the same time, it is in the middle of a primary North–South cor-

ridor for migratory birds, including whooping cranes, which have been listed as federally 

endangered since 1970. Due to concerns that groundwater pumping has lowered water 

levels in the Platte River and its tributaries, management districts within the basin have 

placed limits on irrigation and introduced moratoria on new wells.

Limiting groundwater pumping in order to maintain stream flow may impose significant 

costs on water rights holders, and it is important to understand the trade-off between 

maintaining stream flow and maintaining the activities supported by pumping. As part 

of a project funded by the US Department of Agriculture and National Science Founda-

tion, researchers from the University of Illinois, University of Nebraska, RFF, the Desert 

Research Institute, and the National Oceanic and Atmospheric Administration have been 

working to understand how ecological, economic, and hydrologic processes interact in 

connected surface water–groundwater systems. Based on the research results, Univer-

sity of Illinois professor Nick Brozović, his master’s student Richael Young, and their 

collaborators have been working to implement a pilot groundwater trading program in 

the Twin Platte Natural Resources District in the Platte River Basin in Nebraska. The pilot 

program works within the existing regulations of the district but automates the other-

wise complicated process of matching buyers and sellers and allows for confidential, 

anonymous bidding.
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may otherwise not have found each other 
(see the box on page 23).

Markets also have the benefit of allowing 
more flexible movement of water to serve 
changing conditions and demands. Over 
time, they encourage users to evaluate 
conservation strategies because any water 
that is saved can be sold on the market. As 
a result, groundwater markets, and water 
markets in general, can help water-stressed 
regions better cope with decreased and 
uncertain water supplies in the face of 
climate change.

The rapid depletion of aquifers in the 
United States has significant impacts on 
users and the environment, requiring 
stakeholders across the country to look 
for creative and effective policy solutions. 
Decades of research by economists have 
shown that markets hold the potential to 

provide incentives for conservation, stew-
ardship, and efficient reallocation of natural 
resources. While small-scale groundwater 
markets have begun to emerge in the 
United States, this policy instrument can 
be applied more broadly in groundwater 
management in order to protect our most 
important freshwater resource.  

FURTHER READING
Konikow, L. 2013. Groundwater Depletion in the United States 

(1900–2008). Scientific Investigations Report 2013–5079. 
Reston, VA: US Geological Survey.

Koundouri, P. 2004. Current Issues in the Economics of 
Groundwater Resource Management. Journal of Economic 
Surveys 18(5): 703–740.

Kuwayama, Y., and N. Brozović. 2013. The Regulation of a 
Spatially Heterogeneous Externality: Tradable Groundwa-
ter Permits to Protect Streams. Journal of Environmental 
Economics and Management 66(2): 364–382.
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DOUBLE your IMPACT.
Are you up for the CHALLENGE?

RFF supporters can double their impact this year by making a gift to 
RFF’s Center for the Management of Ecological Wealth (CMEW). For 
every donation made to CMEW through September 2014, RFF will 
receive matching funds through a challenge grant.

That means your gift will go twice as far in 
advancing CMEW’s efforts to develop innovative, 
cost-effective approaches for the sound 
stewardship of natural resources.

Visit www.rff.org/support to help RFF meet  
this challenge.
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In recalling those oil producers “whose 
embargo once brought the indus-
trial world to its knees” (Baltimore Sun),  

commemorative coverage of the worldwide 
price shock of 1973–1974 may sometimes 
veer toward the dramatic. Still, one would 
have to be a committed contrarian to 
downplay the seriousness of the shock. The 
virtually unprecedented and precipitous 
more-than-threefold increase in the real 
price of a barrel of oil not only produced 
significant near-term economic damage in 
the United States and elsewhere but also 

sharpened intense policy concerns about 
the implications for future vulnerability of 
energy-dependent societies. 

Background on the Crisis
What key elements drove that upheaval of 
40 years ago? No episode of turbulence in 
the Middle East exists in isolation from what 
has gone before and is likely to recur. That 
said, the oil shock’s precipitating genesis 
was the outbreak on October 6, 1973, of the 
Yom Kippur War. This conflict, the fourth 
Arab–Israeli war in 25 years, began with a 

Reflections on 
the Oil Shock  
of 40 Years Ago 
The 1973–1974 energy crisis produced many lessons, but 

Joel Darmstadter cautions that the benefits of moving 

toward US energy independence should not be overdrawn.
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coordinated attack by Syria and Egypt in an 
effort to reclaim lands lost to Israel during 
the 1967 Six-Day War.

The October outbreak of hostilities was 
followed by two events—the first was polit-
ical and, as it turned out, largely symbolic; 
the second was painfully economic. First, 
in October 1973, the Arab–Israeli conflict 
prompted a group of Arab oil producers to 
institute a selective embargo on oil exports. 
The second development was a collec-
tive decision by member countries of the 
Organization of the Petroleum Exporting 
Countries (OPEC) to raise the price of oil.

The embargo, by far the easier issue to 
consider, was conducted by a somewhat 
shifting group of Arab oil exporters that 
embraced a fairly ambiguous set of goals 
during its relatively brief six-month exis-
tence. (The embargo was formally termi-
nated in March 1974.) In essence, it targeted 
the United States and the Netherlands with 
oil delivery shortfalls as a protest against 
the two nations’ presumed support of Israel. 
Yet, to demonstrate the achievement of this 
objective—or that of any embargo—one 
would need to find statistical evidence of 
manipulated and extended export restric-
tions. No such evidence exists, notwith-
standing an embargo announcement, 
pledging supportive output reductions. 

Several major non-Arab oil producers 
(and OPEC members)—among them Vene-
zuela and Iran—failed to join the embargo. 
In addition, all indications suggest that an 
effective rerouting of world oil flows spared 
the intended targets any major disrup-
tion in supply. These logistical responses, 
though no doubt entailing some added 
transportation costs, are separable from 
the genuine damage inflicted by the steep 
rise in oil prices. In short, it is hard not to 
view the embargo as a largely symbolic and 
limited expression of political sympathy by 
Arab oil producers.

If, judged by its futility, the embargo 
was mostly a token gesture, the dramatic 
rise in the price of oil was anything but. 
To probe how the world demand for and 
supply of oil came to intersect and settle 
at such a dramatically higher price, one 
needs to explore the degree to which 
shifting consumption, production, or both 
represented the principal driver of change. 
In fact, a good case can be made that both 
factors did play an important role. 

One conspicuous thrust on the demand 
side came from the United States, whose 
rapidly expanding oil needs in the years 
leading up to the oil shock also translated 
into sharply rising import dependence: the 
country’s net oil import dependence rose 
from 22 percent in 1965 to 37 percent in 
1973. Though difficult to document, another 
likely cause on the demand side was 
aggressive inventory buildup motivated by a 
tense and rapidly worsening political situa-
tion in the Middle East. 

The weight assigned to supply-side 
developments is somewhat more prob-
lematic. With OPEC rightfully viewed as a 
quasi-monopolistic entity, it is not unrea-
sonable to look for evidence of engineered 
shortages—particularly as manipulated by 
OPEC’s leading producer, Saudi Arabia—to 
ensure viability of the higher price. Whether 
Saudi Arabia, in fact, possessed and delib-
erately withheld a volume of producible 
spare capacity sufficient to support the new 
price level is certainly a plausible, but hard-
to-prove, contention. What is clear from 
Table 1 on page 29 is that OPEC production 
overall, and Saudi production in particular, 
was maintained at essentially unchanged 
output levels over the course of the Yom 
Kippur War and for some time beyond. As 
Douglas Bohi and I concluded in a 1996 
retrospective, while “the common percep-
tion is that OPEC engineered the whole 
thing, facts do not support that perception.”
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Few Available Policy Responses
Several subsidiary factors played a part in 
both the demand-side and supply-side 
scheme of things. The persistence of US 
oil price controls dating from the first term 
of the Nixon administration precluded any 
new US crude oil production from real-
izing the sharply higher prices fetched by 
imported oil. This disincentive to expand 
output contributed to an artificial supply 
shortfall and the lengthy gas station lines 
that remain among the more memorable 
features of that period.

Did the United States have at hand other 
policy options that could have moderated 
the economic fallout from the oil shock? 
With the substantial outflow of dollars 
to overseas producers, more stimulative 

monetary expansion might have compen-
sated for shrinking levels of domestic 
purchasing power and eased the depressed 
state of economic activity. But concern with 
managing the lingering inflationary legacy 
of the Vietnam War posed a concurrent, but 
conflicting, policy challenge. Given that the 
US price level was growing at around 4.5 
percent yearly, even with stagnating gross 
domestic product during 1973–1975 and an 
unemployment rate rising from 4.9 to 8.5 
percent over those years, the oil-induced 
recession evidently took a backseat to the 
priority accorded to the need for monetary 
restraint. Although circumstances outside 
the United States varied, few countries 
were spared significant economic stress. 
In both Britain and Germany, for example, 

1970 1972 1973 1974 1975

OIL PRODUCTION (MBD)

United States 11.3 11.2 10.9 10.5 10.1
OPEC 22.8 26.4 29.9 29.7 26.2

Saudi Arabia 3.9 6.1 7.7 8.6 7.2
Venezuela 3.8 3.3 3.5 3.1 2.4
Iran 3.8 5.1 5.9 6.1 5.4
Other 11.3 11.9 12.8 11.9 11.2

Rest of world 14.0 16.1 17.7 18.4 19.5
World total 48.1 53.7 58.5 58.6 55.8

OIL CONSUMPTION (MBD)

United States 14.7 16.4 17.3 16.6 16.3
Rest of world 30.8 35.2 38.4 38.3 38.2
World total 45.5 51.6 55.7 54.9 45.5

Price per barrel (2012$) $10.64 $13.61 $17.00 $53.94 $49.21

Notes: mbd = million barrels per day; production refers to crude oil; consumption, to all oil-derived refined products.
Source: BP. 2013. Statistical Review of World Energy 2013. Excel worksheets, 1951–2011. London: BP. 

Table 1. Oil Production, Consumption, and Price at the Time of the Oil Crisis
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gross domestic product stagnated for three 
years running. 

Lessons and Some Cautionary  
Reflections
Following the oil price shock of 1973–1974, 
the balance of the 1970s saw prices steady-
ing at around $50 per barrel. But then, with 
the outbreak of the Iranian Revolution, the 
earlier shock was powerfully reinforced, 
with prices doubling to $100 per barrel in 
1979–1980. (It took until the mid-1980s for 
the price to slide to the $30 range.) 

Taken together, the two events produced 
a number of important lessons—some more 
tangible and positive than others. Among 
the well-grounded legacies is the extent 
to which the energy turmoil experienced 
in the 1970s helped set the nation on a 
course of steadily rising energy efficiency. 
Fostered through private innovation and 
driven by policy initiatives, this increase 
occurred principally in the use of oil but was 
apparent in other forms of energy as well. 
Transportation, household appliances, and 
electric generation were among the sectors 
benefiting from that development. The less 
energy-intensive the economy, the more 
resilient it is to new energy shocks.

Freer energy market conditions were 
another positive, if indirect, outcome of 
the oil shock. The stultifying and perverse 
impact of price controls would have 
deserved attention even in the absence of 
disruptive market turmoil, as in 1973–1974. 
But it is reasonable to surmise that their 
damaging effect in the oil shock helped 
spur the staged removal of oil price controls 
between 1979 and 1981 and, more broadly, 
served to discourage such regulatory inter-
vention as a major line of defense in future 
energy and economic upheavals.

Still one more consequence of the oil 
price shock was the reprieve it provided the 
coal industry in effectively ending oil’s role 

as a power generation fuel. I use the word 
“reprieve” because today, coal itself can’t 
stave off competition from lower-cost, less-
polluting natural gas. Indeed, the post–oil 
shock years witnessed striking advances in 
petroleum exploration and development 
on a broad front. Notable examples include 
seismic exploratory techniques, horizontal 
drilling, and the steadily increasing depth 
of offshore production. Coupled with major 
and more recently emergent shale gas and 
shale oil plays, that momentum shows no 
early sign of letup. 

A somewhat more blurred legacy of 
the oil shock trauma is the degree to 
which it has seemed to invigorate the 
ideal of “energy independence” and, as an 
important by-product, America’s national 
security. Before and after the 1973–1974 
and 1979–1980 shocks, the country’s self-
sufficiency in fuels has been invoked as a 
bulwark against externally caused turmoil. 
Within that almost reflexive mindset, the 
country’s successful expansion of gas and 
oil reserves and production has led to an 
almost palpable and collective sigh of relief 
over the prospect of now being shielded 
from a recurrence of economically ruinous 
energy shocks from abroad.

But lurking as a kind of backdrop to that 
feeling of relief, one catches a whiff of 
growing political pressure discouraging any 
readiness to share these newfound riches 
with the rest of the world. Why risk renewed 
import dependence after having achieved 
a goal pursued so persistently and passion-
ately over the years? Far better, some 
inward-looking legislators argue, to preserve 
restrictions against crude oil exports 
enacted in the oil shock period. (Stephen 
Brown and Charles Mason consider the 
export issue explicitly in their article begin-
ning on page 38 of this issue). Roger Sedjo 
and I have recently looked at the energy 
independence–security nexus in a series 
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of blog posts that emphasizes America’s 
inescapable vulnerability to conditions and 
upheavals in world energy markets, even 
as we recognize significant and unalloyed 
benefits to the country from an expanding, 
indigenous resource base. 

Unquestionably, enhanced profits to 
domestic firms, expanded job opportunities, 
some reversal from offshoring back to the 
United States in the location of investment 
in energy-intensive manufacturing—these 
are components of that new environment. 
And in a less tangible respect, recourse to a 
domestic (or, for that matter, North Amer-
ican) barrel of oil that equals, or substitutes 
for, a barrel originating in a geographically 
unstable supply source is an achievement 
not to be taken lightly.

In the final analysis and in a broader 
perspective, however, pursuit of a coherent 
multilateral trade and investment network 
offers greater benefits than a regime hewing 

to a revived embrace of autarchy. Arguably, 
such a mutuality of interest may become 
ever more critical as the urgency of facing 
up to global warming and other environ-
mental realities begins increasingly to be 
seen as intimately linked with global energy 
trade and development strategies.  

FURTHER READING
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Darmstadter, Joel. 2013. The Controversy over US Coal and 
Natural Gas Exports. Issue brief 13-01. Washington, DC: 
RFF. 

Darmstadter, Joel. 2013. Recalling the Oil Shock of Forty 
Years Ago. Issue brief 13-06. Washington, DC: RFF. 

Darmstadter, Joel, and Roger A. Sedjo. 2012. Energy 
Independence—What Then? Common-Resources.org, 
November 15. http://common-resources.org/2012/
energy-independence-what-then-part-one-the-central-
ity-of-oil/.

Hancock, J. 1997. Like Other Trends of the 1970s, Oil Anxiety 
Might Return. Baltimore Sun, August 18. ©

 E
ve

ni
ng

 S
ta

nd
ar

d/
St

rin
ge

r/
G

et
ty

 Im
ag

es



32

©
 D

an
ie

l S
m

ith
/C

or
bi

s



33

MONEY for 

NOTHING 
The Case for Eliminating US Fossil Fuel Subsidies

Special tax provisions subsidize US oil, gas, and coal companies  
to the tune of $4.9 billion a year—but have little effect  

on production. Joseph E. Aldy argues for reform.

The American taxpayer helps underwrite 
oil, gas, and coal production with very little 
to show for it. The businesses drilling for 
oil and gas and mining coal enjoy effec-
tively lower income tax rates than other 
American businesses because of an array 
of favorable provisions in the US tax code. 
These so-called tax expenditures—which 
are effectively equivalent to government 
spending—subsidize oil, gas, and coal 
companies by about $4.9 billion annually. In 
return, however, there is virtually no change 
in US production. 

In 2009, President Obama pledged to 
eliminate these provisions as part of an 

agreement among the G20 nations to phase 
out fossil fuel subsidies. In every budget 
proposal since taking office, the admin-
istration has called for eliminating these 
subsidies—but with no success in Congress. 
In his fiscal year 2015 budget released in 
March, the president again proposed to 
strike fossil fuel subsidies from the tax code. 
And in February, Republican Congressman 
Dave Camp, the chairman of the House 
Ways and Means Committee, introduced 
a comprehensive tax reform proposal that 
would eliminate some of these subsidies.

Proponents of fossil fuel subsidies claim 
that eliminating them would reduce US oil 



34

and gas production and cost American jobs. 
But analyses show very small declines in 
production that would be easily dominated 
by the current trend in increasing oil and 
gas production as a result of technological 
innovation. So what’s really at stake?

Tax Provisions that Subsidize Oil, Gas, 
and Coal
From as far back as 1913—the year a 
constitutional amendment legalized the 
income tax—fossil fuel extraction compa-
nies have received tax breaks that subsi-
dize their activities. Most of these tax code 
provisions lower the cost of investing in oil, 
gas, and coal development projects, and 
they all lower in a preferential manner the 
corporate tax rate on a specific source of 
income—in other words, picking winners 
through the tax code. The three largest tax 
expenditures—the expensing of intangible 
drilling costs, the domestic manufacturing 
tax deduction for oil and gas, and percent-
age depletion for oil and gas wells—repre-
sent nearly 90 percent of the $4.9 billion 
in annual subsidies presented in Table 1 on 
page 35. 

The eligibility for and generosity of 
these programs differ between integrated 
companies—those that produce and refine 
oil and market petroleum products—and 
independent companies, those that only 
operate upstream in the extraction of oil 
and gas. Supermajors, such as ExxonMobil, 
BP, Chevron, and Royal Dutch Shell, that 
extract, refine, and retail oil can claim fewer 
subsidies per barrel of oil extraction than 
independent (and especially small indepen-
dent) oil companies. 

In the US tax code, a firm investing in 
a capital project—say a new factory or 
office computers—typically depreciates 
the investment costs over the useful life 
of the capital. In contrast, oil and gas firms 
expense all or most of their drilling-related 

expenditures that do not have salvage 
value, referred to as intangible drilling costs. 
These typically include geological surveying, 
wages, fuel, repairs, and supplies associ-
ated with well development. As a result, the 
provision effectively lowers the tax rate on 
income from such projects relative to capi-
tal investments elsewhere in the economy, 
distorting investment decisions. This has led 
to inefficiently low investment outside of 
the oil and gas sector and inefficiently high 
investment within it. 

The provision specifically allows inde-
pendent oil companies to expense all their 
intangible drilling costs, whereas integrated 
oil companies can expense up to 70 percent 
of these costs and must depreciate the 
balance over five years. This skews invest-
ment in oil and gas development away from 
integrated oil firms and toward independent 
oil companies, although there is no public 
policy rationale for doing so.

The percentage depletion tax provision 
also disproportionately benefits smaller 
firms. The oil and gas firms producing less 
than 1,000 barrels per day may deduct a 
percentage of their revenues, yet firms with 
larger volumes must deduct the capital cost 
of the wells. Indeed, with high oil prices, 
small firms may be able to claim deductions 
through percentage depletion over the life 
of a well that significantly exceed the capital 
cost of the well. In contrast to some oil tax 
expenditures that phase out with higher oil 
prices, such as the credit for enhanced oil 
recovery projects, the effective subsidy from 
percentage depletion increases as oil prices 
rise. This also lowers the effective tax rate 
on these projects and skews investment 
away from non–oil and gas capital projects 
and oil and gas development by larger and 
integrated firms. 

In 2002, a World Trade Organization 
(WTO) ruling found that US tax law effec-
tively subsidized manufacturing exports 
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and thus violated the international agree-
ment regarding trade and subsidies. As a 
result, Congress struck the WTO-illegal tax 
provision and replaced it with a domestic 
manufacturing tax deduction. While oil 
and gas development is not part of the 
manufacturing sector nor was the United 
States a meaningful exporter of either oil 
or gas at the time, Congress determined 
that these activities also could claim the 
manufacturing tax deduction. This provision 
permits oil and gas producers to claim a 6 
percent deduction, and a related provision 
allows coal producers to claim a 9 percent 
deduction of taxable income. Like the other 
subsidies, this provision provides a lower 
rate on a favored source of income. 

Of course, subsidies are not by definition 
bad public policy. For example, subsidizing 
investment in low- or zero-pollution energy 
sources can deliver important environ-
mental and health benefits, especially in 
the absence of carbon and other pollu-
tion pricing. Some subsidies may target 
novel technologies and facilitate innova-
tive activity. For example, the now-expired 
unconventional natural gas production tax 
credit provided support for nascent shale 
gas exploration technologies in the 1980s 
and 1990s. 

The subsidies listed in Table 1, however, 
do not focus on innovative or pollution-
reducing activities. They indiscriminately 
lower the cost of investing in another oil 

Notes: The last two provisions in this table are not expected to have a revenue impact because they phase out at oil prices 
below the levels expected over the 10-year scoring window.
Source: Office of Management and Budget, FY2015 Administration Budget.

Table 1. Provisions of the US Tax Code that Subsidize Fossil Fuel Extraction

Tax provision
10-year revenue 
score (billions)

Expensing of intangible drilling costs  $14.4 

Domestic manufacturing tax deduction for oil and gas $14.2

Percentage depletion for oil and gas wells $13.0

Increase geological and geophysical expenditure amortization 
period for independents  $3.1

Percentage depletion for hard mineral fossil fuels $2.0

Expensing of coal exploration and development costs $0.7

Domestic manufacturing tax deduction for coal $0.7

Capital gains treatment for royalties $0.5

Deduction for tertiary injectants $0.1

Exception for passive loss limitations for working interests in oil 
and gas properties $0.1

Enhanced oil recovery credit $0

Credit for oil and gas produced from marginal wells $0

Total $48.8
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and gas field or another coal seam. As 
a result, they distort and subsequently 
lower the return on investment across the 
US economy. In addition, by reducing tax 
revenues from resource extraction, these 
subsidies must be effectively financed by 
taxes elsewhere in the economy, which may 
further reduce non–fossil fuel investment. 

The Impacts of Eliminating Subsidies 
for US Oil and Gas Production
Oil and gas tax expenditures do not have 
a meaningful impact on US oil and gas 
production. Oil and gas companies have 
had access to two of the most prominent 
subsidies, the intangible drilling cost and 
percentage depletion provisions, since 
long before the first oil shock in 1973. Over 
the 1973–2008 period, US oil production 
declined each year an average of more than 
120,000 barrels per day. Since 2008, US oil 
production has averaged an annual increase 
of more than 350,000 barrels per day. These 
subsidies could not reverse the decline in 
domestic production before 2008, and high 
oil prices and technological innovation, 
not subsidies, explain the rapid production 
growth in recent years.

The remarkable technological innova-
tion that has transformed the US oil and 
gas sector over the past half dozen years 
more than offsets any adverse impacts that 
subsidy elimination would have on domes-
tic production. The National Research Coun-
cil (NRC) recently modeled the elimination 
of the percentage depletion provision for 
natural gas. For this analysis, the NRC used 
the US Department of Energy’s (DOE’s) 
2011 benchmark energy forecast through 
2035. Over the 2010–2035 period, the NRC 
estimated that eliminating this subsidy 
would reduce US gas production by about 2 
percent relative to this 2011 forecast. 

This impact appears modest on two 
dimensions. First, the NRC estimates that US 

gas production would continue to increase 
in the years immediately after subsidy elimi-
nation and remain above 2010 levels every 
year through 2035. Thus, the impact is not 
a fall in the level of production, but slower 
growth in production. 

Second, and more profoundly, the DOE’s 
2013 version of the benchmark forecast 
shows 15 percent greater gas production 
through 2035 than the 2011 version used 
by the NRC. Continuing innovation has led 
the DOE, year after year, to raise its forecast 
domestic production and lower its estimat-
ed wellhead prices. 

RFF Visiting Fellow Stephen Brown 
evaluated the elimination of oil and gas 
tax expenditures with his colleague Maura 
Allaire in 2009. He found that US oil 
production would be about 26,000 barrels 
per day lower than it would be without 
the subsidy elimination. Also in 2009, the 
US Department of the Treasury estimated 
a similarly modest impact on domestic 
oil production on the order of about 0.5 
percent. The recent, dramatic increase in 
US oil production—reaching levels unseen 
since the 1980s—puts this production 
impact into context. Since January 2009, 
the average monthly increase in domestic 
oil production is about 45,000 barrels per 
day. Thus, it takes about 17 days to make 
up for a decline of 26,000 barrels per day  
of production. 

If the point of these subsidies is to stimu-
late US production, then the taxpayer is not 
getting a good deal. If a private company 
spent nearly $5 billion per year to produce 
26,000 barrels per day, it would lose a lot 
of money. Even applying the Department 
of the Treasury’s 0.5 percent production 
impact to today’s higher level of US oil 
production translates into the taxpayer 
spending several hundred dollars per barrel 
of incremental production. This reflects the 
fact that the vast majority of these subsidies 
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go to producers that do not change their 
production in response to the subsidies.

Since independents finance projects 
substantially through cash flow, instead of 
raising debt, eliminating the tax provisions 
that subsidize their activities could impact 
their financing strategy. For example, these 
companies may need to raise debt and 
equity for their drilling projects, not unlike 
how firms in other sectors of the economy 
finance major projects. In other words, 
eliminating these subsidies requires them to 
operate on a level playing field for attract-
ing investment along with supermajors and 
other companies throughout the economy.

Environmental Impact of Eliminating 
Fossil Fuel Subsidies
These subsidies’ very small production 
impacts result in imperceptible effects on 
US fossil fuel prices and subsequent domes-
tic consumption. As a result, the current 
subsidies in the US tax code likely have little 
direct impact on US carbon dioxide emis-
sions. Nonetheless, eliminating these subsi-
dies could lead to significant carbon dioxide 
emissions reductions globally. 

Given the US effort in securing the G20 
agreement to eliminate fossil fuel subsidies 
in 2009, the failure to make any domestic 
progress hamstrings US officials in leverag-
ing progress by other G20 nations. While 
this issue continues to receive attention 
from leaders in G20 summits, the progress 
to date has been slow. Eliminating these 
domestic subsidies would empower the 
United States to push other large econo-
mies to do likewise. 

Eliminating fossil fuel subsidies around 
the world would deliver quite dramatic 
carbon pollution benefits, as well as 
important economic and fiscal impacts. The 
International Energy Agency estimates that 
eliminating fossil fuel consumption subsi-
dies, currently about a half trillion dollars 

annually, would reduce carbon dioxide 
emissions by about 7 percent by the end of 
the decade and 10 percent by 2050. Doing 
so would also free up resources—amount-
ing to at least a quarter of some countries’ 
government budgets—that could be used 
to address important social needs, such as 
public health and education.

Political Implications
Political opposition to subsidy reform has 
effectively stifled any meaningful congres-
sional debate on this issue. The best pros-
pects for eliminating these subsidies may 
lie in comprehensive tax reform. Indeed, 
the recent proposal by Congressman Camp 
eliminates percentage depletion and the 
manufacturing tax deduction, as well as 
some of the smaller fossil fuel tax expen-
ditures, as part of a tax reform that also 
lowers the corporate income tax rate. While 
political prognosticators are not optimistic 
about a serious debate on tax reform this 
year, this proposal does illustrate that elimi-
nating oil, gas, and coal tax expenditures as 
part of a larger reform could be politically 
appealing.  
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LIFTING THE OIL 
EXPORT BAN 

What Would It Mean for US Gasoline Prices?

Stephen P.A. Brown and Charles F. Mason explain how, despite 
fears to the contrary, lifting the US ban on oil exports would bring 

down prices at the pump.

Earlier this year, the US Senate Committee 
on Energy and Natural Resources requested 
a comprehensive review of what would 
happen to energy prices, consumer prices, 
and more if the United States were to lift its 
40-year ban on oil exports. 

Until recently, the possibility of exporting 
US crude oil was not an issue because the 
United States was importing so much oil 
from the rest of the world and forecasts 
of US oil production were showing a 
decline. All this changed with the fracking 
revolution, which quickly opened up vast 
resources of “tight” oil to exploitation—
primarily in North Dakota (the Bakken play) 
and Texas (the Eagle Ford play and the 
Permian plays)—and reduced US oil imports 
to new lows. 

Combined with limited pipeline and 
rail transport capacity, this increase in oil 
production in the United States has led to 
bottlenecked oil supplies in the Midwest 
and much lower crude prices there. The 
situation has been exacerbated by the 
inability of most US refineries to efficiently 

process the light crude oil coming from 
these fields. 

The reaction to these developments has 
been predictable. Most of the oil and gas 
industry wants the export ban lifted. The 
additional demand for US light crude oil will 
increase industry profits, although prob-
ably not prices because oil is priced in a 
world market. However, some refiners are 
benefiting from the bottlenecked supplies 
because they can process the discounted 
light crude and sell refined products—gaso-
line primarily—that generally have prices 
tied to world markets. They oppose lifting 
the ban. 

Environmental groups also oppose lifting 
the ban. They see increased consumption 
of fossil fuels as contributing to greenhouse 
gas emissions worldwide and are concerned 
about other environmental risks, such  
as spills.

But the area of greatest and most 
specific disagreement concerns the effect 
of lifting the export ban on US gasoline 
prices. Commenters span the full range, 
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variously finding that gasoline prices will 
increase, decrease, or remain unchanged. 
In new research to inform this debate, we 
find that lifting the ban would boost crude 
oil production and improve the efficiency 
of global refinery operations. Accordingly, 
gasoline production would go up and its 
price in the United States would fall—
anywhere from 2 to 5 cents per gallon once 
the market fully adjusted to lifting the ban. 

The Ban on Crude Oil Exports
The US ban on oil exports began as a reac-
tion to the oil embargo in the early 1970s 
and later was codified in law and Depart-
ment of Commerce rules for granting export 
permits. Currently, crude oil can be export-
ed to Canada, but only for use there; from 
Alaska if it comes through the Trans-Alaska 
pipeline or from Cook Inlet; if it is foreign oil; 
if it is in conjunction with operation of the 
Strategic Petroleum Reserve; and for a few 
other small exceptions.

Prior to the fracking revolution, world 
oil production had been shifting toward 
heavier crudes. US refiners reacted by 
investing in facilities (known as “cracking” 
facilities) that could convert the heavier 
crudes to the lighter products most valued 
in the market, such as gasoline, jet fuel, and 
diesel. Other refiners outside of the United 
States did not invest as heavily in such 
facilities, and their operations remained 
more dependent on working with lighter 
crude oils.

The fracking revolution brought consid-
erably more light crude oil onto the US 
market and created excess supply. The 
ban on US exports of crude oil means 
that the excess supply of light crude oil 
in the United States cannot be sent to 
refiners elsewhere in the world, and this 
surfeit keeps the heavier crudes produced 
elsewhere from being refined in the United 
States. The efficiency of global refinery 

operations would be improved considerably 
if the ban on US exports of crude oil were 
to be lifted—but how would lifting the ban 
affect prices for crude oil and refined prod-
ucts in the United States?

Crude Oil Markets
Because the ban on US exports of crude oil 
has created a situation in which light crude 
oil is bottlenecked in the Midwest, lifting 
the ban would cause the price of light crude 
oil there—currently about $6.34 per barrel 
below the price for comparable crude oil 
elsewhere—to rise toward world prices. In 
addition, the increased supply of crude oil 
reaching the international market would put 
some downward pressure on international 
crude oil prices, assuming the Organiza-
tion of the Petroleum Exporting Countries 
(OPEC) does not respond with matching 
cutbacks in its output.

Moreover, the improved efficiency of 
refinery operations and competitive pres-
sure would slightly reduce what is known as 
the crack spread—the difference between 
prices for refined products and crude oil. A 
reduced crack spread would slightly boost 
the international demand for crude oil, 
putting upward pressure on international 
crude oil prices. Whether international 
crude oil prices would rise or fall on net 
would depend on the relative increases in 
supply and demand. 

Assuming no OPEC response, our esti-
mated net effect is an increase in the world 
price of crude oil of about $0.15 per barrel.

OPEC’s Likely Response
With changes in world oil demand and non-
OPEC supply, many would look to OPEC 
for a possible response. With the relatively 
small changes in global market conditions 
that would result from lifting the US export 
ban, OPEC may do relatively little. None-
theless, if OPEC acts to hold global crude 
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oil prices firm, oil prices may not drop as 
described above. 

Would OPEC seek to push oil prices even 
higher?  Those modeling OPEC behavior 
have not reached a consensus about how 
OPEC responds to changes in world oil 
market conditions. Some argue that OPEC 
targets market share, and others argue that 
elements within OPEC behave more like a 
cartel that pursues monopoly pricing.

If OPEC acts to maintain market share, its 
response to increased oil production from 
Canada and the United States will be to 
increase its own production, which will add 
to downward pressure on the price of oil.

If OPEC exerts some form of monopoly 
power, its actions will be affected by the 
demand for its oil production. Lifting the 
ban would increase the supply of non-OPEC 
oil, which would reduce the refineries’ 
demand for OPEC oil and likely increase the 
price sensitivity of the demand for OPEC oil. 
OPEC would produce less, but the net effect 
would be increased global supplies. In such 
an event, the market price would fall. 

On the other hand, if the primary effect of 
lifting the ban is to increase the efficiency 
of refinery operations and increase their 
demand for oil, the demand for OPEC oil will 
increase and become less sensitive to price. 
OPEC would have an incentive to increase 
its output, but not by enough to prevent 
an increase in world oil prices. Either way, 
the changes in oil market conditions will 
be sufficiently small that the effect of OPEC 
activity on world oil prices will be slight.

US Refined Product Prices
With the increased efficiency of Western 
Hemisphere refinery operations that would 
come from lifting the ban, US prices for 
refined products will be reduced—even if 
world oil prices increase. Because consum-

ers in the Midwest do not appear to be 
seeing any price reductions for refined 
products as a result of the depressed 
crude oil prices in that part of the coun-
try, we conclude refined product prices in 
the Midwest move with prices in the rest 
of the country. Consequently, we expect 
the Midwest will see declines in prices for 
refined products that are comparable to 
those in the rest of the country.

Given our projections for the change in 
crude oil prices and increased efficiency 
in refinery operations, we estimate US 
gasoline prices would be reduced by 1.7 
to 4.5 cents per gallon. This range reflects 
two assumptions. The lower bound counts 
only the oil production increase, not a 
change in the mix of refinery outputs. The 
upper bound represents the oil production 
increase and change in the mix of refinery 
outputs. Realization of this price decline 
may take a few years—depending on how 
quickly additional oil is produced in the 
United States and Canada and how quickly 
the industry is able to shift its crude oil 
supplies among refineries. 

These results are driven by the increase 
in refinery efficiency made possible by 
lifting the ban and a nuanced consider-
ation of OPEC behavior. Even if we found 
more equivocal results, we believe that the 
economic arguments for lifting the ban are 
strong, based primarily on the gains from 
free trade and the example set when we live 
by our market principles.   

FURTHER READING
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Private Funding  
of Public Parks
Assessing the Role of Philanthropy

With private donations making up an increasingly 
large share of city parks’ revenue,  

Margaret A. Walls explores the downsides of a 
heavy dependence on philanthropy.
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In 2012, a hedge fund manager made 
headlines by donating $100 million to the 

Central Park Conservancy, the largest gift in 
the park’s history. Though the gesture was 
initially applauded, it soon faced scrutiny 
from critics who questioned whether a gift 
to an already well-funded park should be 
considered tax-deductible philanthropy, 
especially when parks in other parts of New 
York remain chronically underfunded. 

This gift highlighted the complicated, 
ongoing relationship between public parks 
and their incorporation of private donations. 
Many communities currently look to philan-
thropy to fill gaps in park funding—but is this 
a good idea? The overall increase of philan-
thropy’s role merits a closer look, as well 
as whether traditional tax-based methods 
might be better long-term solutions.

Conservancies and Public–Private 
Partnerships
Conservancies, “friends of the park” groups, 
foundations, and other park advocacy 
organizations have become part of the park 
landscape in many urban areas. Much of 
their funding is received through donations, 
which is mainly used for capital improve-
ment projects, special park activities and 
programs, and lobbying and advocacy on 
behalf of the parks. In some unique situ-
ations—for example, Central Park—these 
organizations also are covering park operat-
ing costs.

Public–private partnerships that use little 
or no public funding are also becoming 
more common in urban environments. 
In these partnerships, operating revenue 
comes from a range of outside sources that 
stretch beyond donations, including user 
fees, concessions, and restaurant revenue. 
Money also can be drawn in through 
property development and in-park fees, as 
well as from households and businesses 
located immediately outside of the park’s 

boundaries. For example, the Bryant Park 
Corporation—a nonprofit, private manage-
ment company that operates Bryant Park in 
Manhattan—created a business improve-
ment district for properties surrounding 
the park, and those businesses pay the 
park an annual property assessment. The 
corporation determines this amount, but it 
cannot exceed 3 percent of property taxes 
collected by the city.

Questions about park-based groups 
were included in a 2009 survey conducted 
by researchers at RFF, who polled urban 
park directors about their operations and 
funding. The 44 directors disclosed that 
a total of $143 million was generated by 
donors, conservancies, and foundations in 
the most recent fiscal year, with only five 
reporting that they had not received any 
private contributions. In a separate RFF 
survey, park organizations were confirmed 
to be largely funded by donations: 63 
percent of the annual revenue of those 
surveyed was marked as having come from 
individuals, corporations, and foundations. 

The two surveys reveal a mismatch 
between the park funding supplied by 
conservancies and the biggest needs of 
today’s urban parks. Half of the direc-
tors considered finding enough funding 
to manage and maintain their parks their 
single biggest problem. But most of the 
conservancies and other park organizations 
reported that planning, strategy, lobbying, 
and advocacy were their main focuses. 

Philanthropy Drawbacks
Many nonprofit park conservancies and 
organizations have made positive impacts 
on their communities, and some have 
restored failing parks to top form. But an 
increased use of private funds for public 
parks makes it a good time to take a step 
back and assess the drawbacks associated 
with a heavy dependence on philanthropy:



44

 » Free Rider Problem. Parks are good 
examples of pure public goods that are 
both nonexcludable and nonrival in 
consumption. This means that they may be 
subject to a “free rider” problem if paid for 
by philanthropy. That is, people will have 
an incentive to give nothing themselves 
while allowing donors to pay for the park’s 
expenses. 

 » Uncertain Funding Patterns. Donors may 
choose to give during some years but not 
during others, creating uncertainty for a 
park’s administrators regarding their ability 
to meet the park’s needs on a year-to-year 
basis. The free rider issue can exacerbate 
this problem. This unpredictability makes 
park organizations typically unwilling to 
commit to covering ongoing park mainte-
nance and operating expenses. 

 » Crowding Out. Most conservancies 
don’t intend to fully fund public parks; even 
the Central Park Conservancy didn’t initially 
envision that it would one day handle 
85 percent of the park’s operating costs. 
However, government funding always falls 
when alternative sources of revenue grow.

 » Fundraising Costs. It takes money to 
raise money. Though it’s well known that 
using taxes to fund public goods places 
a burden on the economy by diverting 
resources away from their most produc-
tive uses, philanthropy comes with an 
analogous burden: the cost associated 
with raising money. An analysis of 16 park 
organizations’ Internal Revenue Service 990 
forms, which all nonprofit organizations are 
required to file, revealed that 18 percent of 
their spending occurred outside of parks, 
on expenses such as management salaries, 
fundraising, and other activities unrelated to 
the programs themselves. 

 » Idiosyncrasies and Inequalities. People 
give money to causes that are most impor-
tant to them. Because many cities have 
wealthy residents and businesses willing 

to give sizable gifts, donors can end up 
having a significant say in what gets funded. 
Additionally, inequalities can emerge across 
a park system when parks in wealthy areas 
are given more attention than those in less 
wealthy neighborhoods. 

Old-Fashioned Funding: Taxes
Philanthropy can play a useful role in the 
support of public parks, but it isn’t essen-
tial to their success. Many communities 
are succeeding with the old-fashioned 
approach, taxes. Some of the most success-
ful communities that have made public 
funding work do so through the use of a 
special park district, a special-purpose unit 
that enjoys a significant amount of admin-
istrative and fiscal independence from 
local governments. These districts, which 
sometimes span multiple jurisdictions, are 
usually given some form of taxing author-
ity and can issue tax-backed bonds for 
capital projects. Most special park districts 
rely on a combination of dedicated sales or 
property taxes along with user fee revenues 
to fund their operations. Though they must 
balance their operating budgets accord-
ing to the limits of these sources, special 
park districts are not at risk of seeing their 
revenue swept into a general fund, as many 
city and state governments can do with 
their park systems.

To ensure the long-term success of 
public parks, communities should consider 
establishing a dedicated park tax designed 
to target a broad base, in order to incur 
a small economic burden per dollar of 
revenue raised. The tax should be periodi-
cally taken to voters for approval. Currently, 
dedicated sales taxes are used to fund state 
parks in places like Missouri, Minnesota, and 
Arkansas and a special park district near 
St. Louis, Missouri. Special park districts in 
Charleston, South Carolina; Oakland and 
Alameda County, California; and Columbus, 
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Ohio, are among others that rely on dedi-
cated property taxes. The budgets of these 
park systems are supplemented with reve-
nues generated through everything from 
cottage and campsite rentals to concerts, 
races, and music festivals. No matter the 
method used, building a foundation on 
public funding can provide parks with the 
long-term financial sustainability needed 
to help them remain permanent fixtures in 
their communities for years to come.

Rethinking Philanthropic  
Contributions
No single financing method will be the  
best approach for all park systems, but 
using taxes to provide them with base 
funding should become a universal 
approach. A dedicated tax would probably 
lead to a drop in general fund revenues, 
though the loss of some of these highly 
uncertain funds would not outweigh the 
benefits of the tax. A more predictable 
revenue stream would allow park directors 
to better plan and budget, and maintaining 
an independent system, such as a special 
park district, provides an incentive for good 
management practices.

Is there a role for philanthropy in all of 
this? The short answer is yes. However, the 
real question lies in what this role should 
be. In some cities, conservancies and other 
park organizations are well established. 
But other communities should explore 
the potential of direct-giving mechanisms 
through the establishment of endowment 
or trust funds. Ultimately, these funds might 
be able to provide sustainable year-to-year 
funding through their interest earnings.

More research is needed to explore when 
and where philanthropy can be best put 
to use in parks with a public funding base. 
But this research should include discus-
sions about how best to deal with the 
drawbacks associated with philanthropy 
mentioned above, as well as how to prevent 
private donations from crowding out public 
support in all cases. Above all, communities 
should temper their expectations of what 
philanthropy can achieve, both now and in 
the future.   

FURTHER READING
Walls, Margaret. 2014. Private Funding of Public Parks: Assess-

ing the Role of Philanthropy. Issue brief 14-01. Washington, 
DC: RFF.
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A Look at What’s Happening
Inside RFF

RFF Thomas Klutznick Senior Fellow Allen 
Blackman was appointed to a four-person 
committee conducting an external review 
of the Energy, Resources, and Environ-
ment Program at Johns Hopkins School of 
Advanced International Studies. He was 
also appointed to an advisory committee 
for the Inter-American Development Bank’s 
new Biodiversity and Ecosystem Services 
Program.

RFF Research Director, Senior Fellow, and 
Associate Director of the RFF Center for 
Climate and Electricity Policy Karen Palmer 
was appointed to the new Research Advi-
sory Board of the American Council for an 
Energy-Efficient Economy.

RFF University Fellow Wallace Oates of 
the University of Maryland was awarded the 
2013 Daniel Elazar Distinguished Federalism 
Scholar Award from the American Politi-
cal Science Association in recognition of 
his scholarly contributions to the study of 
federalism and intergovernmental relations.

RFF Resident Scholar Leonard  
Shabman was appointed chair of a new 
National Academies ad hoc committee, 
Analysis of Costs and Benefits of Reforms 
to the National Flood Insurance Program—
Phase 1. RFF Fellow Carolyn Kousky will join 
him as a committee member.

Shabman also was invited to participate 
as a member of the National Research 
Council Committee on the Future of the 
Inland Waterway System.

Roger Sedjo, RFF senior fellow and direc-
tor of RFF’s Forest Economics and Policy 
Program, was elected to serve a three-year 

term on the board of directors for the Forest 
History Society.

RFF Research Director and Senior Fellow 
Margaret Walls is participating in a project 
led by experts at Johns Hopkins University 
that has received a $2.3 million grant from 
the National Science Foundation to model 
new ways to promote regional resilience to 
repeated heat waves and hurricanes.

RFF Fellow Ariel Ortiz-Bobea was 
awarded the 2013 Dr. and Mrs. Bill V. Lessley 
Award for Dissertation Excellence for his 
PhD research, “Essays on Climate Change 
Impacts and Adaptation for Agriculture,” 
which he completed at the University of 
Maryland College of Agriculture and Natural 
Resources.

RFF Senior Fellow Timothy Brennan was 
appointed chief economist of the Federal 
Communications Commission.

RFF Board Member Richard Newell of 
Duke University was elected vice president 
of the Association of Environmental and 
Resource Economists for 2014–2015. Dallas 
Burtraw, RFF Darius Gaskins Senior Fellow 
and associate director of the RFF Center for 
Climate and Electricity Policy, was appoint-
ed treasurer.

RFF Vice President for Research and 
Senior Fellow Molly Macauley was appoint-
ed to the Science Advisory Board of the 
National Oceanic and Atmospheric Admin-
istration.

RFF Senior Fellow Carolyn Fischer was 
awarded the Marie Curie Fellowship by 
Fondazione Eni Enrico Mattei, a leading 
research institution in Italy.
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Elaine Dorward-King
Executive Vice President of 
Sustainability and External 
Relations, Newmont Mining 
Corporation

Elaine Dorward-King was 
elected to her current role at 
Newmont Mining Corporation 
in March 2013. Prior to joining 

Newmont, she served as managing direc-
tor of Richards Bay Minerals in South Africa 
from December 2010 through February 
2013. She previously served as the Global 
Head of Health, Safety, and Environment at 
Rio Tinto from 2002 to 2010 and also held 

leadership positions with Rio Tinto’s copper 
and borates businesses. Prior to that, she 
worked for Ebasco Environmental and for 
Monsanto Company as a chemist, research 
specialist, and product manager. 

Dorward-King brings 25 years of leader-
ship experience in developing and imple-
menting sustainable development, safety, 
health, and environmental strategy and 
programs in the mining, chemical, and engi-
neering consulting sectors. 

She holds a bachelor of science magna 
cum laude from Maryville College and a PhD 
in analytical chemistry from Colorado State 
University. 

RFF Welcomes  
a New Board Member

Help us reach NEW HEIGHTS.  

Support RFF through your employer’s  

MATCHING  
GIFT PROGRAM.
Contact your personnel office for more information.

To explore even more ways to give,  
visit www.rff.org/support.
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Modeling a Clean Energy Standard for 
Electricity: Policy Design Implications for 
Emissions, Supply, Prices, and Regions
Anthony Paul, Karen Palmer, and Matt  
Woerman
Energy Economics | March 2013 | Vol. 36 | 
108–124
Several proposals for a clean energy stan-
dard have been put forth, including one 
espoused by the Obama administration 
that calls for 80 percent clean electricity by 
2035. This paper looks at the effects of such 
a policy on carbon dioxide emissions from 
the electricity sector, the mix of technolo-
gies used to supply electricity, electricity 
prices, and regional flows of clean energy 
credits. The clean energy standard leads 
to a 30 percent reduction in cumulative 
carbon dioxide emissions between 2013 
and 2035, dramatic reductions in generation 
from conventional coal, and modest price 
increases nationally.

Facts about FEMA Household Disaster Aid: 
Examining the 2008 Floods and  
Tornadoes in Missouri 
Carolyn Kousky 
Weather, Climate, and Society | October 
2013 | Vol. 5, No. 4 | 332–344 
This paper examines post-disaster grants 
to households from the Federal Emergency 
Management Agency in the state of Missouri 
in 2008, when the state experienced flood-
ing, storms, and tornadoes. It finds that 
the majority of aid grants are for very small 
amounts of money, and more than half of 
aid applications are denied, often because 
of ineligible or insufficient damage.

4848

Renewable Electricity Policies,  
Heterogeneity, and Cost-Effectiveness
Harrison Fell and Joshua Linn
Journal of Environmental Economics and 
Management | November 2013 | Vol. 66,  
No. 3 | 688–707
Because of intermittency and the compo-
sition of other generators in the power 
system, the value of certain renewable 
sources of energy varies across locations 
and technologies. This paper investigates 
the implications of this heterogeneity for 
the cost-effectiveness of renewable  
electricity policies. A simple model of the 
power system shows that renewable elec-
tricity policies cause different investment 
mixes. The differences in cost-effectiveness 
are economically significant, where broader 
policies (an emissions price, for example) 
outperform renewable electricity policies.

Tax Evasion and Optimal  
Environmental Taxes
Antung Anthony Liu
Journal of Environmental Economics and 
Management | November 2013 | Vol. 66,  
No. 3 | 656–670
This paper introduces a new argument to 
the debate about the role of environmen-
tal taxes in modern tax systems. Some 
environmental taxes, particularly those on 
gasoline or electricity, are more difficult to 
evade than taxes on labor or income. When 
the tax base is shifted in a revenue-neutral 
manner toward these environmental taxes, 
the result is a net reduction in the amount 
of tax evasion.

Highlights from Recent  
Journal Articles by  
RFF Researchers
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At RFF, we help develop smart 
policies that make it affordable 

to keep your property safe.

If you believe that today's environmental 
challenges deserve innovative, practical solutions, 
become an RFF supporter today.

Use the envelope enclosed with this issue or
make a secure online donation at 
www.networkforgood.com.

www.rff.org/support



1616 P St. NW 
Washington, DC 20036-1400

NONPROFIT ORG 
U.S. POSTAGE 

PAID 
PERMIT NO. 8 
HANOVER, NH

NEW from RFF PRESS

Constitutions and the Commons
The Impact of Federal Governance on Local, National, and Global Resource Management
By Blake Hudson

Constitutions and the Commons looks at the critical but little-examined issue of the degree to which 
the federal constitution of a nation contributes toward or limits the ability of the national govern-
ment to manage its natural resources (or commons). Furthermore it considers how far the consti-
tution facilitates the binding of constituent states, provinces, or other subnational units to honor 
the conditions of international environmental treaties. While the main focus is on the United States, 
there is also detailed coverage of Australia, Brazil, Canada, India, Russia, and other nations.

March 2014
Hardback: 978-1-61726-096-4
www.routledge.com/9781617260964/

Environmental Regulation and Public Disclosure
The Case of PROPER in Indonesia
By Shakeb Afsah, Allen Blackman, Jorge H. García, and Thomas Sterner

This book is a remarkable case study of an environmental policy initiative for a national environ-
mental regulatory system in the information age. The authors provide a multidisciplinary analysis 
of how the PROPER program harnessed the power of public disclosure to abate the problem of 
industrial pollution. The combination of institutional history and detailed economic analyses sheds 
light on the role of policy entrepreneurs who laid the foundation for disclosure and transparency, 
despite the constraints of the Suharto regime. 

April 2013
Hardback: 978-0-415-65765-5
www.routledge.com/9780415657655/


