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Abstract
Fuel rationing brings to mind the 1970’s oil embargoes, and is seen as something to be avoided
if at all possible. However, three situations may cause the return of mandatory limits on fuel
consumption: 1) climate change, 2) geopolitics, and 3) peak oil. Fuel rationing may be imposed
by external forces due to a supply disruption (i.e. Hurricane Katrina, Middle East politics, or a
terrorist act), or by internal forces as a “last resort” (i.e. to meet self-imposed greenhouse gas
reduction goals, or similar to water rationing during a drought). This paper discusses the
possibility of future fuel rationing, and describes a method of capping fuel use in California by
distributing a tradable "Share" of the fuel under the cap to residents on an equal per capita
basis. The Share could take the form of a value on a debit card that would be recognized by
card readers at gas stations. Most local governments may prefer to reduce fuel consumption
through voluntary conservation and efficiency measures, but resource constraints, geopolitics,
and natural disaster may force 21st century planners to consider enforcing limits on
transportation fuel through a program such as Cap & Share.
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I. Introduction
If given the choice, governments would avoid fuel rationing as a method of reducing
consumption. They prefer voluntary programs, incentives, or technology-specific regulations.
They are often hesitant to impose mandatory supply restrictions until they are absolutely
necessary. The exception in the U.S. was during times of war, such as World War II. Supply
restrictions in other countries have been implemented in other circumstances, such as drought,
famine, or governmental instability. The U.S. has typically been able to avoid such rationing,
with the notable exception of the oil embargoes in the 1970’s. However, three situations in the
21st century may cause the return of strict limits on fuel consumption: 1) climate change, 2)
geopolitics, and 3) peak oil.
This paper discusses the concept of fuel rationing, three situations where rationing may
become necessary, estimates of U.S. and global fuel supply and demand, and a method of
“capping” (limiting) fuel use in California, in which a tradable "Share" of the fuel under the cap
is distributed to residents on an equal per capita basis. The Share could take the form of a
value on a debit card that would be recognized by card readers at gas stations. The final part of
this paper discusses the variations in California counties of a policy to reduce gasoline and
diesel fuel demand to 15 percent below recent demand levels by 2020.
Climate change
Fuel rationing may be imposed as a way to address climate change, or as a result of supply
disruptions due to extreme weather events associated with climate change. Climate change is
is caused by the accumulation of greenhouse gases (GHG), primarily carbon dioxide (CO2), in
the atmosphere, as a result of the burning of fossil fuels, deforestation, and other human
activities. Climate scientists believe that industrialized nations must cut emissions by 80
percent from today’s levels to stabilize the amount of carbon dioxide in the atmosphere and
prevent the most severe impacts of climate change. Predicted impacts from unabated climate
change include sea level rise, drought, agricultural losses, mass migration, species extinction,
and global economic turmoil.
Transportation accounts for 28 percent of U.S. GHGs, and is the second largest source of
emissions, just behind electricity generation (34 percent).1 The EPA's GHG Emissions Inventory
for the U.S. showed that in the 1990s GHGs from mobile sources increased 18 percent. In
California, which has less coal in its electricity mix, the transportation sector is the largest
source of emissions. Transportation was responsible for 38 percent of California's GHG
emissions in 2004, while electric power emissions accounted for 25 percent.2 The
transportation sector is responsible for an even larger share of emissions in some localities
including Northern California, where coal only represents 3 percent of the electricity in the mix
1

US EPA. " Inventory of US Greenhouse Gas Emissions and Sinks 1990-2006" USEPA #430-R-08-005 April 2008.
http://www.epa.gov/climatechange/emissions/downloads/08_Trends.pdf
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http://www.arb.ca.gov/cc/inventory/data/graph/graph.htm
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of the major utility, PG&E. Transportation accounted for 58 percent of Marin County's total
greenhouse gas emissions in 2000, 42 percent of Sonoma County's 2000 total emissions, and
48.6 percent of 2006 emissions in the nine county Bay Area.3
California has taken action on climate change through its landmark law, AB32, requiring the
state to reduce GHG emissions back to 1990 levels by 2020. It has also passed Clean Car
Regulations requiring auto manufacturers to implement technological improvements that
achieve maximum economically-feasible GHG reductions, and a low-carbon fuel standard that
will incorporate oxygenates and biofuels that reduce the fuel intensity of gasoline sold in the
State. Another law, SB375, encourages the State’s metropolitan planning organizations to
implement smart growth strategies that have the potential to reduce VMT.
Unfortunately, despite these commendable efforts, the State may still not be able to achieve
emission reductions from the transportation sector due to population growth and the
automobile dependence in many parts of the state. California’s population is predicted to
increase by 24 million people by 2050, an increase of 40 percent.4 Los Angeles County is
projected to grow from 9.6 million to 13 million by 2050, an increase of 27 percent. The
California Energy Commission has predicted that population growth and VMT growth could
overwhelm the efficiency measures taken to reduce greenhouse gas emissions from the
transportation sector.5
Fuel rationing could be implemented as a preemptive action to address climate change,
although governments may prefer to wait to see if they have success reducing emissions with
other measures first. The effects of climate change could also result in mandatory fuel
rationing. In 2005, Hurricanes Katrina and Rita knocked out oil refineries along the Gulf Coast
and resulted in oil supply disruptions. Those disastrous Hurricanes, along with the concurrent
release of the movie An Inconvenient Truth, served to raise public awareness and the political
acceptability of taking action on climate change. Future extreme weather events may play a
role in communicating the urgency of mitigating climate change, and place fuel rationing on the
political agenda.
Geopolitics
The most recent major fuel rationing experiences in the U.S. came about during the 1973 and
1979 oil embargoes. The 1973 oil embargo occurred when Arab members of the Organization
of Petroleum Exporting Countries (OPEC) cut exports to the U.S. due to American support of
Israel in the Yom Kippur War. When Iran took U.S. embassy employees hostage in 1979,
3

Erickson, Dave and Ann Hancock. "Climate Protection in Sonoma County," and "Climate Protection in the San
Francisco Bay Area" July 2006 and September 2007. www.climateprotectioncampaign.org
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California Department of Finance. Press Release, July 7, 2007.
http://www.dof.ca.gov/html/DEMOGRAP/ReportsPapers/Projections/P1/documents/P1_Press_Release_7-07.pdf
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Bartholomy, Panama, Gerry Bemis, Gina Barkalow, Nancy McKeever, Suzanne Phinney, Julia Silvas, and Joanne
Vinton. "The Role of Land Use in Meeting California’s Energy and Climate Change Goals." California Energy
Commission. CEC-600-2007-008-SR. August 2007.
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President Carter prohibited the importation of Iranian oil, which at the time had supplied about
5 percent of the U.S. oil supply. It is easy to envision 21st century scenarios of supply disruption
as a result of Middle East politics or a terrorist act. Iran, Iraq, Nigeria, and Venezuela hold onethird of proven oil reserves and are considered at high risk for political disruption. Some
members of OPEC have been outspoken against U.S. foreign policy in the Middle East. In
January 2009 during Israel’s incursion into Gaza, an Iranian Revolutionary Guard commander
urged Islamic nations to use the crude oil supply as an economic “weapon” to exert pressure on
Western backers of Israel.6 At the time, Iranian President Mahmoud Ahmadinejad declined to
go on record supporting this concept, and key Persian Gulf producers such as Saudi Arabia did
not comment.
Oil price increases can also redistribute wealth to oil producing countries, and can contribute to
military aggression. During the 2008 oil price spike, the influx of petrodollars was cited as a
reason for Russia’s invasion of neighboring Georgia. A similar situation may have played a role
in Saddam Hussein’s decision to invade Kuwait in 1990. Multinational oil companies have been
targets of violence in Nigeria, and in November 2008 an oil tanker with a capacity of 2 million
barrels, equivalent to one-quarter of Saudi Arabia's daily output, was hijacked and held for
ransom by pirates in the Persian Gulf near Somalia. In a post 9/11 world, with the continuing
U.S. military presence in Middle East, geopolitics could easily become a reason for a supply
disturbance in the U.S.
Peak oil
Peak oil production occurs when about half of recoverable oil reserves have been produced,
marking the point of decline of future production. In 1956, a geologist at Shell oil named M.
King Hubbert predicted that U.S. oil production would peak between 1965 and 1970. When
data proved him right, analysts called the bell-shaped peak oil curve “Hubbert’s peak.” Recent
events, including the increase in oil consumption in China and India, and the oil price spikes
following Hurricane Katrina and again in 2008, have brought peak oil to broader public
attention.
The lack of transparent of accounting of oil reserves poses a problem in estimating the timing of
world peak oil. OPEC’s estimates of reserves are not verified by independent auditors.
Venezuela, Iraq, and Russia do not release their current oil reserves, leading some analysts to
describe the publicly available figures as “paper barrels” (oil that exists only on paper). A
debate over peak oil is ongoing between self-described peak oil “pessimists” (often geologists)
and “optimists” (often economists). Estimates of the timing of world peak oil vary. The U.S.
Geological Survey (USGS) estimates conventional oil production will peak between 2010 and
2030. The OECD World Energy Outlook (1998) projected a peak of 80 mbd between 2010 and
2020.7
6

Reuters. “Iran says oil embargo over Gaza is good idea,” January 15, 2009.
http://uk.reuters.com/article/oilRpt/idUKDAH55043020090115
7
OECD World Energy Outlook, 1998. http://www.iea.org/textbase/nppdf/free/1990/weo1998.pdf
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Table 1:

Source: GAO (See cit. 12)

II. Future Fuel Supply Restrictions
The major oil companies accept the concept of future fuel supply limitations, and have initiated
marketing campaigns to assure their customers that they are trying as hard as they can. BP was
probably the first to do so, changing its name from “British Petroleum” to “Beyond Petroleum”
in 2000. In 2005 Chevron initiated the “Will you join us?” campaign which strangely seems to
be asking its customers to use less gasoline.8 It asks, “In a world where we need all the energy
we can find, how do we do more with less?” Citing the Worldwatch Institute, Chevron’s
website states, “Oil production is in decline in 33 of the 48 largest oil producing countries, yet
energy demand is increasing around the globe as economies grow and nations develop.”
Jeroen van der Veer, the chief executive of Royal Dutch Shell, was reported to have sent an
email to Shell employees in early 2008 stating, “We are experiencing a step-change in the
growth rate of energy demand due to population growth and economic development, and Shell
estimates that after 2015 supplies of easy-to-access oil and gas will no longer keep up with
demand."9
Back in 1980, the Department Energy released a Standby Gasoline Rationing Plan, required by
the Energy Policy and Conservation Act, which would be implemented in case of an oil supply
shock.10 More recently in 2005 Congress formed a Peak Oil Caucus, co-chaired by Congressmen
Roscoe Bartlett (R-MD) and Tom Udall (D-NM).11 In response to a request from the Caucus, the
US Government Accountability Office issued a report on peak oil.12
8

http://www.willyoujoinus.com/
Reported on the website The Oil Drum. http://www.theoildrum.com/node/3548#more and in a radio interview
on Marketplace, “Oil demand could soon outstrip supply,” American Public Media, January 25, 2008.
10
U.S. Department of Energy, Standby Gasoline Rationing Plan, 1980.
http://ntl.bts.gov/lib/12000/12200/12291/12291.pdf
11
Website of Congressman Roscoe Bartlett. http://www.bartlett.house.gov/Issues/Issue/?IssueID=2057
12
“CRUDE OIL - Uncertainty about Future Oil Supply Makes It Important to Develop a Strategy for Addressing a
Peak and Decline in Oil Production,” February 2007. (GAO-07-283) http://www.gao.gov/products/GAO-07-283
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At the state level, California is researching the State’s dependence on imported petroleum.
Following Assembly Bill 1007, the CEC developed the State Alternative Fuels Plan, which
encourages the use of alternative non-petroleum fuels. Assembly Bill 2076, passed in 2000,
directed the California Energy Commission (CEC) and the California Air Resources Board (CARB)
to develop a statewide strategy to reduce the rate of growth in the demand for petroleum
fuels. The resulting 2003 report by the CEC and CARB considers increasing transportation
energy efficiency and using non-petroleum fuels and advanced transportation technologies
including alternative fueled vehicles and hybrid electric vehicles.13 Most salient for this paper,
the report also recommended that California adopts a policy to reduce gasoline and diesel fuel
demand to 15 percent below 2003 demand levels by 2020 and maintain that level for the
foreseeable future. The agencies describe measures to meet this goal through technological
and behavioral improvements ranging from properly inflating tires, increasing vehicle fuel
efficiency, fuel substitution, oxygenates, fuel cell vehicles.
III. Estimates of Oil Supply and Demand
Production
As shown in Table 1 above, U.S. oil production peaked around 1970 at close to 10 million
barrels per day (mbd) and has been generally declining ever since, to about 5 million barrels per
day in 2005.
According to a presentation by Matthew Simmons that cites the Department of Energy’s Energy
Information Administration (EIA), world oil production peaked in May 2005 at 74.3 million
barrels per day.14 The Oil Drum newsletter shows another possible peak on 2008 when
production excluding natural gas plant liquids was about 73.8 mbd. Other statistics that include
natural gas plant liquids and unconventional sources such as oil sands show peak production at
around 81.7 mbd, far below some future projected demand levels of 118 mbd.
Consumption
U.S. consumption reached a modern low of 15.2 mbd in 1983. The EIA states in a 2006 report
that world consumption of petroleum had reached 84 million barrels per day in 2005. US
consumption was 20.6 million barrels per day in 2005, and EIA projects it will reach 27.6 million
barrels per day in 2030. The United States imported about 66 percent of its oil and petroleum
products in 2005, with the transportation sector accounting for approximately 65 percent of
U.S. oil consumption.15
13

California Energy Commission. “Reducing California’s Petroleum Dependence.” Joint Agency Report. August
2003. http://www.energy.ca.gov/reports/2003-08-14_600-03-005.PDF
14
Simmons, Matthew. “The Peak Oil Debate as the EIA Turns 30”
http://www.eia.doe.gov/conf_pdfs/Monday/Simmons.pdf
15
Greene, David L., Janet L. Hopson, and Jai Li, “Running Out Of and Into Oil: Analyzing Global Oil Depletion and
Transition Through 2050,” Oak Ridge National Laboratory, Department of Energy (2003);
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The EIA also projects that world oil consumption will continue to grow to 118 million barrels per
day in 2030. Part of this projected growth is due to China’s oil demand growing from 4 mbd in
2000 to 8-10 mbd in 2015 and then to 12-16 mbd in 2030.16 If world production has already
peaked at 80 mbd, this implies a significant supply shortfall.
Table 2

Source: Hirsch, Figure A-4 (cit. 15)
The International Energy Agency (IEA) estimates infrastructure investment in exploration and
production expand supply capacity would need to total about $2.25 trillion from 2004 through
2030 to meet projected demand.
IV. Pricing as a Rationing Strategy
One potential solution to encourage conservation of resources is to raise the price of the
resource, which can reduce demand to the optimal level. Pricing policies have the potential to
address the environmental externalities of overuse. The EIA estimates that the decline in oil
consumption of 6.1% in 2008 compared to 2007 was due to high oil prices. However, oil prices
Ahlbrandt, Thomas S., Ronald R. Charpentier, T.R. Klett, James W. Schmoker, Christopher J. Schenk, and Gregory F.
Ulmishek, “Global Resource Estimates from Total Petroleum Systems,” The American Association of Petroleum
Geologists: Tulsa, Oklahoma, 2005; and
Hirsch, Robert L., Roger Bezdek, and Robert Wendling, “Peaking of World Oil Production: Impacts, Mitigation, and
Risk Management,” Science Applications International Corporation and Management Information Services Inc.
(February 2005). http://www.netl.doe.gov/publications/others/pdf/Oil_Peaking_NETL.pdf
16
Simmons, Matthew. “China’s Insatiable Energy Needs.” Presentation posted at Simmons and Company website.
http://www.simmonsco-intl.com/files/Chinas%20Insatiable%20Energy%20Needs.pdf
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in 2009 have fallen because of the economic slowdown, potentially removing the incentive to
buy more fuel efficient vehicles or save fuel through behavioral changes. Severin Borenstein of
the UC Energy Institute has proposed the idea of a price floor on fuel in California to provide a
continued price signal that encourages conservation and investments in fuel alternatives. His
paper estimates a state price floor of $82/barrel would result in a gasoline retail price of
approximately $3.00 per gallon. 17
Pricing is a potential solution. However, rationing may still be required if supply disruptions
occur or quantity restrictions become necessary. The next section discusses the Cap & Share
concept as a potential approach to fuel rationing.
V. Cap & Share
The Cap & Share concept has been promoted since 2006 by FEASTA-The Foundation for the
Economics of Sustainability, a non-profit organization based in Ireland and the UK.18 Cap &
Share was originally developed as a method to distribute shares of an economy-wide cap on
greenhouse gas emissions (GHG) to citizens on an equal per capita basis. The point of
regulation is upstream, and fossil fuel producers and importers are required to purchase the
shares from people. As people sell their shares to the upstream companies, the companies
raise fuel prices, but return the "scarcity rent" of the permits back to households. As the overall
cap declines, the shares gain in value. Households that use more fuel than average will end up
spending the value back to fuel companies, while households that use less fuel may come out
ahead at the end of the year.19 The Share might take the form of a value on a debit card that
would be recognized by card readers at gas stations. When customers fill up, they would swipe
a card that would deduct gallons from their Share. Gas stations would electronically report the
number of gallons sold to the agency administering the Shares.
The Cap & Share program is actually quite similar to the U.S. Department of Energy’s Standby
Gasoline Rationing Plan mentioned above (see cit. 10). In that Plan from 1980, end users may
“exchange Government ration checks for ration coupons at designated coupon issuance points,
endorse them for deposit in a ration rights account, endorse them for transfer or sale to any
individual or firm, or exchange them for gasoline to a willing supplier.” Firms and individuals
may open ration rights accounts at banks. “Ration rights accounts will operate in much the
same manner as monetary checking accounts, i.e., account holders will be able to deposit
ration coupons and ration checks in their accounts and can write ration checks against their
accounts.” The Plan also mentions the possibility of electronic transfers of rations.
17

Borenstein, Severin. “The Implications of a Gasoline Price Floor for the California Budget and Greenhouse Gas
Emissions,” Study of Energy Markets (CSEM) Working Paper Series, University of California Energy Institute,
December 2008.
18
FEASTA's website is http://www.feasta.org. The Cap & Share website is www.capandshare.org. The author
maintains a website describing a similar concept called Carbon Share at www.carbonshare.org.
19
Johnson, Mark, Michael Harfoot, Courtney Musser, Tricia Wiley. “Cap and Share: Phase 1; policy options for
reducing greenhouse gas emissions,” AEA Energy & Environment, Report to Comhar Sustainable Development
Council, Ireland, May 2008.
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Cap & Share for Fuel in California Counties
California’s population has been increasing by 1.2% per year, and is expected to reach 60
million people by 2050. At the same time, the CEC and CARB have recommended that
California adopt a policy to reduce gasoline and diesel fuel demand to 15 percent below
existing demand levels by 2020. Could Cap & Share help the State meet this goal, and if so, how
would each county be affected?
As shown in Table 3 and in Appendix A, California’s gasoline and diesel consumption totaled
18.098 billion gallons in 2006. If this total were divided by 35.99 million people, each person
would be allocated 503 gallons.20 At the statewide average of 1.82 drivers per household, each
household’s Share would be 915 gallons.
Table 3

Source: California Energy Commission (See cit. 13)
By 2020, it is possible that 45.5 million Californians will have 31.5 million registered vehicles.
CalTrans projects total fuel consumption in 2020 to be 24.337 billion gallons of gasoline and
diesel fuel, with a projected population of 44.135 million people. That baseline forecast
attributes 1004 gallons per household. The CEC reduction goal of 15% below current (2006)
levels would provide only 778 gallons per household. Therefore, by 2020, the average
household would exceed the reduction goal by 226 gallons. That reduction amount could be

20

These calculations do not separate residential and commercial/industrial fuel use. Shares allocated to businesses
could be calculated according to fleet size rather than by household.
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achieved by issuing tradable certificates up to the 778 gallons. Households that exceeded their
amount would purchase Shares from others that were able to use less.
Appendix A shows the average household’s projected baseline in 2020. Three rural counties,
Madera, Yuba, and Sutter, had baselines already below the 15% reduction goal. This is
probably due to their projected population growth exceeding their gasoline usage. Alpine,
Inyo, Tuolumne, and Sierra counties’ baselines exceeded the 15% goal by over 900 gallons per
household. This could be due to low populations and potentially high commercial and
industrial petroleum usage as a percentage of total use. Appendix B shows maps of current and
projected fuel use of different counties.
VI. Policy Implications and Conclusion
Gas tax revenues have already been falling due to more fuel efficient cars. Under fuel rationing,
they would fall even further, jeopardizing transportation funding, and representing a loss of
government revenue. One potential supplementary revenue source could be a mileage fee.
Such a fee might be needed anyway if fuel substitution and plug-in hybrids become popular.
The per-capita allocation of the Share would benefit households that drove less than average,
including low-income households without a car. Some higher-income households with multiple
vehicles might be expected to exceed their Share, and purchase extra gallons from others,
providing a reward to those who conserved. Still, one concern is that low-income households
could be unfairly burdened if the program made fuel above the basic Share more expensive,
since the price increase would represent a larger percentage of their income.
Rural households may also be negatively impacted. Rural households often drive greater
distances and often drive less fuel efficient trucks. By contrast, urban drivers may have a
greater opportunity to switch to public transit, bicycle, or other options once their Share was
consumed.
Is fuel rationing a reasonable policy response to peak oil? Some experts believe peak oil will
simply hasten a transition from conventional oil to unconventional sources such as oil sands
and coal-to-liquid. However, those fuel substitutes often entail greater GHGs. Others believe
peak oil can be addressed through technology or fuel substitution such as ethanol, compressed
natural gas, plug-in hybrid electric vehicles, hydrogen vehicles, and more. The transition time in
those cases may take decades. Fuel rationing is still an important policy option in the event of a
sudden supply disruption.
Fuel rationing may be imposed by external forces (i.e. Hurricane Katrina, Middle East politics, or
a terrorist act), or by internal forces (i.e. to meet self-imposed greenhouse gas reduction goals,
similar to water rationing during a drought). Most local governments may prefer to reduce fuel
consumption through voluntary conservation and efficiency measures, but resource constraints
due to climate change, geopolitics, peak oil or natural disaster may force 21st century planners
to consider enforcing limits on transportation fuel through a program such as Cap & Share.
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Appendix A: 2006 Gasoline and Diesel Consumption in California counties, in millions of
gallons

Source: 2007 California Motor Vehicle Stock, Travel, and Fuel Forecast, May 2008. California Department of Transportation,
Division of Transportation System Information, Office of Travel Forecasting and Analysis Statewide Modeling Branch, available
at the California Energy Almanac, accessed March 16, 2009 http://energyalmanac.ca.gov/gasoline/gasoline_by_county.html
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Appendix C
Top World Oil Producing and Consuming Countries - 2002
Producers
Consumers
Rank Country MM bpd Percent
Rank Country
1 United States
9.0
11.7
1 United States
2 Saudi Arabia
8.7
11.3
2 Japan
3 Russia
7.7
10.0
3 China
4 Mexico
3.6
4.7
4 Germany
5 Iran
3.5
4.6
5 Russia
6 China
3.5
4.6
6 India
7 Norway
3.3
4.3
7 Korea, South
8 Canada
2.9
3.8
8 Brazil
9 Venezuela
2.9
3.8
9 Canada
10 United Kingdom 2.6
3.3
10 France
11 United Arab Emirates 2.4 3.1
11 Mexico
12 Nigeria
2.1
2.8
12 Italy
13 Iraq
2.0
2.7
13 United Kingdom
14 Kuwait
2.0
2.6
14 Saudi Arabia
15 Brazil
1.8
2.3
15 Spain
16 Algeria
1.6
2.0
16 Iran
17 Libya
1.4
1.8
17 Indonesia
18 Indonesia
1.4
1.8
18 Taiwan
19 Kazakhstan
0.9
1.2
19 Netherlands
20 Oman
0.9
1.2
20 Australia
Source: Hirsch (cit. 15)

13

MM bpd
19.8
5.3
5.2
2.7
2.6
2.2
2.2
2.2
2.1
2.0
2.0
1.8
1.7
1.5
1.5
1.3
1.1
0.9
0.9
0.9

Percent
25.3
6.8
6.6
3.5
3.3
2.8
2.8
2.8
2.7
2.5
2.5
2.4
2.2
1.9
1.9
1.7
1.4
1.2
1.1
1.1

