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Energy

Energy trade is an important component of the North American economy.
Each NAFTA country relies importantly on its neighbors to buy or sell en-
ergy resources to fuel regional economic growth. Though each of them pro-
duces substantial amounts of oil and gas, the region as a whole is a small
net energy importer—primarily due to large-scale US oil imports. Canada
and Mexico together supply about one-third of total US oil imports. Canada
also accounts for the bulk of US imports of natural gas and electricity. 

Yet, despite this natural interdependence, bilateral energy relations
have had a stormy past, and NAFTA disciplines left substantial aspects of
the energy economy untouched. Why?

Historically, political considerations strongly color energy policies in
North America—reflecting both economic and sovereignty concerns: 

� In the 1980s, Canada experimented with energy independence in its
National Energy Program (NEP). Even after that initiative fell flat,
Canadian opponents of North American integration frequently cited
sovereign control over energy resources as a reason to oppose the
Canada-US Free Trade Agreement (CUSFTA). While muted today,
such sentiments make some Canadian politicians reluctant to embrace
the concept of a “continental energy policy,” a term President George
W. Bush introduced in his 2000 election campaign that has drawn
more attention in Canada than the United States. 

� In Mexico, sovereignty concerns are even more extreme. The Mexican
Constitution reserves to the state the exclusive right to exploit subsoil
resources, creating barriers to both energy integration and market-
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oriented reforms. Equally troubling, Mexican policymakers have abet-
ted the Organization of Petroleum Exporting Countries (OPEC) cartel
on numerous occasions over the past decade to restrict exports and
manipulate world oil prices—actions that are antithetical to North
American economic integration.

� In the United States, which accounts for a quarter of world energy con-
sumption, politicians call for the end of US dependence on foreign en-
ergy sources whenever there is an energy price spike. Such demands
have intensified since the terrorist attacks of September 2001, prompt-
ing new subsidy-laden energy legislation that Congress finally passed
in July 2005. At the same time, US politicians give short shrift to con-
servation policies—including energy taxes—that could constrain the
vast appetite of US consumers for their gas-guzzling sport utility vehi-
cles (SUVs).1

Political sensitivities notwithstanding, economic forces are driving the
energy sector toward integration. Since the 1980s, deregulation of the en-
ergy sector in the United States and Canada has fostered strong growth in
energy trade. The CUSFTA and NAFTA have facilitated bilateral trade but
have been less influential in harmonizing energy policies and prices,
which are still set within national and subnational borders.

Can the North American energy sector become as integrated as the auto
sector, which is widely considered the most integrated industry in North
America? Integration in the auto sector accelerated in the 1960s after the ne-
gotiation of the bilateral Canada–United States Automotive Agreement
(commonly known as the 1965 Auto Pact). In contrast, economic integration
of the energy sector is fairly recent. Efforts to advance the concept of a North
American energy market will clearly take time, especially considering the
political dimension. This chapter examines the energy policy framework in
North America, and what can be done to promote investment, production,
and trade in the region.

Energy Policies in North America

Energy policies in North America are made at both the national and sub-
national levels in each country. The CUSFTA and NAFTA have facilitated
integration of the US and Canadian energy markets, though differences in
regulatory policies significantly hinder market integration in the electric-
ity sector. Despite these differences, policy coordination is advancing inter
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1. While driving habits are conventionally viewed as inelastic to price signals, automakers
are concerned that the recent decline in SUV sales is an indicator of the high long-term elas-
ticity of vehicle choice to gas prices (“Rising Gasoline Prices Threaten Viability of Biggest
SUVs,” Wall Street Journal, March 22, 2005, B1).
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alia through the work of the North American Electric Reliability Council
(NERC), which is charged with developing, promoting, and enforcing
standards for competition in the electricity sector and ensuring that dif-
ferences in transmission systems and regulation do not impede the flow
of electricity. NERC is primarily an exercise between the United States
and Canada; broad based, Mexico’s constitutional ban constrains cooper-
ation on energy policy with its neighbors. Nonetheless, the experience of
NERC illustrates that energy policy can converge in North America, al-
though the convergence will probably be slow and incomplete. This sec-
tion summarizes how energy policy has evolved in each of the three coun-
tries over the past few decades. 

Canada

Between 1950 and 1973, Canada’s energy sector was loosely regulated
and largely geared toward producer interests. During the 1970s and early
1980s, the Canadian government turned interventionist in response to
higher energy prices. In 1975, the Canadian government established
Petro-Canada as a public energy company; it received federal subsidies
and enjoyed special exploration rights. The government also instituted a
“made in Canada” price for oil, which was substantially below prevailing
world prices. Canadian oil exports were taxed to absorb the difference be-
tween the “made in Canada” price and the world price.

In 1980, Prime Minister Pierre Trudeau initiated the National Energy Pro-
gram, which had three objectives: energy independence, a strong Canadian
petroleum industry, and energy price fairness throughout Canada.2 To
achieve these goals, the Canadian federal government blocked or delayed
foreign purchases of Canadian companies through investment restrictions
enforced by the Foreign Investment Review Agency and pressured US
firms to sell their Canadian assets to Canadian firms.3 The NEP also put
price ceilings on oil and natural gas and subsidized oil exploration based
on how much of the operation was owned by Canadians. The government
also taxed oil and gas exports. These policies evoked strong US opposition,
especially regarding the forced divestment of Canadian holdings. 

The NEP was controversial and failed to achieve its objectives.4 Starting
in 1984 with the election of a new Progressive Conservative government
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2. This section draws on Watkins (1991). 

3. In a much-heralded case, Conoco was pressured to sell its stake in Hudson Bay Oil and
Gas to Dome Petroleum (Verleger 1988).

4. The National Energy Program prompted strong opposition from Alberta (and other
provinces), which challenged the constitutionality of the export tax. The Canadian Supreme
Court ruled in Alberta’s favor, spurring important changes in the NEP. We are grateful to
Helmut Mach of the government of Alberta for this point and other comments on an earlier
draft of this chapter.
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5. This section draws on Joskow (2001).

in Ottawa, privatization and deregulation became the themes of Canadian
energy policy. In 1985, the Canadian government signed the Agreement
on Natural Gas Prices and Markets with British Columbia, Alberta, and
Saskatchewan, which allowed for competitive pricing (OECD 2000). This
agreement was the first of a series of federal-provincial agreements that
removed price controls and export restrictions on oil and natural gas. Real
gas prices in the industrial sector in Canada fell by more than a third and
remained constant for the household sector between 1985 and 1997. In
1991, the government began divesting its stake in shares of Petro-Canada;
over the years, sales continued, and the government sold its final 19 per-
cent stake in the company in 2004. Today, Canada’s federal government
advocates a “market-based” energy policy and tries to minimize govern-
ment intervention.

The provinces have jurisdiction over resource management (except in
frontier and offshore areas), intraprovincial commerce, and environmen-
tal issues; they also own all subsoil resources. The federal government has
jurisdiction over nuclear power, interprovincial commerce, and interna-
tional trade. The federal government attempts to direct research on energy-
related issues. Provincial power over energy resources poses an additional
hurdle to integration of the North American energy market, because dif-
ferent provinces have somewhat different energy strategies. By compari-
son, while individual states within the United States have some say over
electric power management, their influence is much less than that of the
Canadian provinces. 

One example of divergent provincial practices is deregulation. Across
Canada, oil, coal, and upstream natural gas markets are market-oriented.
The downstream gas market has been completely deregulated in Ontario
but is only slowly being deregulated in other provinces. The same is true
with electricity generation: Some provinces are deregulating faster than
others. Despite the slow pace of deregulation in some sectors and
provinces, Canada’s overall energy policy is market-oriented. Natural Re-
sources Canada runs federal policy with a mandate to build on market-
oriented policy in support of sustainable energy development and to
strengthen and expand Canada’s commitment to energy efficiency.

United States

US energy policy over the past few decades has featured bouts of gov-
ernment intervention with subsequent deregulation.5 President Richard
Nixon introduced price controls on crude oil in 1971; following the oil
shock of 1973–74, the administration announced the improbable goal of
achieving energy independence by 1980. President Gerald Ford’s ill-starred
Whip Inflation Now program continued price controls on oil. These
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failed, but Ford successfully pushed new fuel efficiency standards for au-
tomobiles and created the Strategic Petroleum Reserve. President Jimmy
Carter then created the US Department of Energy (DOE) to coordinate the
various elements of US energy policy. During his tenure, the government
implemented both price controls and quantitative limits on using natural
gas and oil to generate electricity, which boosted reliance on coal for US
electricity generation. Carter also signed the Natural Gas Policy Act in
1978, which deregulated natural gas prices for new supplies.6 In 1979, fol-
lowing the fall of the Shah of Iran, the Carter administration replaced
price controls with a tax on windfall profits generated from prices above
those that earlier controls mandated. Although the tax ceased to collect
revenue after the fall in oil prices in the early 1980s, it remained on the
books until 1988. In addition to selective price controls and energy taxes,
Carter announced proposals to reduce energy consumption, promote en-
ergy efficiency, and expand domestic production.

Under the promarket philosophy of the Reagan administration, the fed-
eral government took a hands-off attitude toward energy policy, and the
states were allowed more room to determine their own energy initiatives.
Several states gave large subsidies for “clean” energy production (e.g.,
solar, wind, and hydropower) to promote environmental objectives. In the
early 1990s, President George H. W. Bush pursued further deregulation to
combat the high prices charged by vertically integrated electricity mo-
nopolies. The goal was to separate generation from distribution. To that
end, Bush signed the Energy Policy Act of 1992, which created standards
for renewable energy, promoted energy efficiency, and encouraged energy
development. 

The reforms produced mixed results. States still control the electric trans-
mission lines; local politics often impedes the efficient distribution of power
within and between states. The business of generating electricity has be-
come more competitive with deregulation, but retail distribution and sale
are still subject to patchwork state regulation and local monopolies. More
recently, fraud—and the widespread perception of fraud—by Enron and
other companies has created a public backlash against deregulation.7

The United States has made halting attempts at reforming its much-
criticized electricity transmission system. In December 1999, the Federal
Energy Regulatory Commission (FERC) proposed that transmission pro-
viders should be organized into regional transmission organizations
(RTOs). These groups (FERC initially envisioned 4 or 5) would combine a
region’s providers into a single operating entity.8 In addition to managing
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6. In the 1980s, prices were deregulated for natural gas supplies that the Natural Gas Policy
Act had grandfathered.

7. See “US Energy Policy Back in the Spotlight,” Financial Times, March 8, 2002.

8. When the RTO system was proposed, roughly 130 operators controlled sections of the US
electricity transmission system.
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transmission within the region, each RTO would be responsible for nego-
tiating interregional exchanges with other RTOs. Although not subject to
FERC orders, Canadian operators can join RTOs and thereby receive
equal access to US transmission systems.9

Participation in an RTO was initially voluntary, but only two had been
created (in the midwest and northeast) by June 2002. In 2003, FERC at-
tempted to make RTO participation mandatory, but southern and north-
western utilities and their state regulators opposed the proposal. They
feared that increased integration would result in higher prices in these tra-
ditionally energy-rich regions and that a surrender of the local utility mo-
nopoly on transmission lines would make it impossible to profit from past
and future infrastructure investment.10 The coalition has significant clout
in Washington and managed to include a provision in the Energy Policy
Act of 2005 that legislates a delay in mandatory RTO participation until
2007.11 White House support for the “voluntary approach” to grid reform
has effectively stalled the FERC initiative to make RTOs mandatory. As of
2005, six RTOs—including independent system operators (ISOs), which
are very similar—were operating. However several of these operate over
significantly smaller geographic areas than FERC initially envisioned.
Three RTOs are confined to operations within a single state (California,
New York, and Texas).12

In contrast to his father’s Energy Policy Act, President Bush’s 2001 Na-
tional Energy Policy has been criticized for emphasizing energy develop-
ment much more than conservation. The stated purpose of the National
Energy Policy is to “help the private sector, and, as necessary and appro-
priate, State and local governments, promote dependable, affordable, and
environmentally sound production and distribution of energy for the
future” (NEPD 2001, xviii). This mission statement recognizes the leading
role of the private sector in energy development and the roles of state and
local governments in energy regulation. In this sense, the US and Cana-
dian approaches to energy policy are similar. There are, however, two
major differences. First, Canadian provinces own subsoil resources, while
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9. For example, B. C. Hydro has been actively involved in the creation of RTO-West. 

10. The southeast and northwest enjoy surplus energy as a result of depression-era devel-
opment projects (the most famous being the Tennessee Valley Authority) and low produc-
tion costs relative to other regions.

11. For example, Southern Co., a major power utility, has given $481,500 in campaign con-
tributions to members of the House Energy and Commerce Committee, and $105,000 to Sen-
ator Richard C. Shelby (R-AL) since 1989. Senator Shelby was instrumental in the delay of
FERC’s plan to make RTO participation mandatory (“Short-Circuited: How Unlikely Coali-
tion Scuttled Plan to Remake Electrical Grid,” Wall Street Journal, November 4, 2003, A1).

12. For RTO boundaries and regulations, see www.ferc.gov/industries/electric/indus-
act/rto.asp (accessed on May 25, 2005).
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most subsoil resources in the United States are privately owned. Second,
US federal agencies that oversee interstate gas and electricity markets
have more clout than Canadian federal agencies. But “states’ rights” con-
cerns still constrain the ambition of federal regulators.

While much of the administration’s National Energy Policy can be im-
plemented without congressional input, there has been a five-year battle
over legislation relating to the plan. Box 7.1 presents highlights of the En-
ergy Policy Act of 2005 (HR 6), which passed Congress in late July 2005.
The bill promotes US energy production but does not significantly reduce
imports or shift US energy purchases toward Canada and Mexico. Similar
legislation was introduced in the previous session of Congress but was
successfully filibustered in the Senate in November 2003 (receiving only
57 of the required 60 votes for cloture).13

In essence, the 2003 US energy bill failed under the weight of excessive
public subsidies to energy producers, lack of concrete incentives for energy
conservation, and the strong opposition of Democratic members to the
provision on MTBE liability protection.14 MTBE protection was dropped
from the 2005 bill in order to secure passage. Both bills focused on sub-
sidies for expanding US production of traditional energy sources—oil,
coal, and natural gas.15 The bill also included subsidies for nontraditional
sources—ethanol, biodiesel, hybrid cars and hydrogen fuel cells—in hopes
that they would become commercially viable in the future. It is worth not-
ing that ethanol production has been subsidized as an “infant industry”
since 1978. Only domestically produced ethanol (mostly from corn) is eli-
gible for the tax credit; in contrast, foreign ethanol is subject to a tariff of
over 50 cents a gallon.16

The energy bill sought to ensure that America had secure sources of en-
ergy to meet growing demand. Provisions that would limit consumption,
such as a more efficient corporate average fuel economy (CAFE) standard,
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13. The Wall Street Journal called that bill “a 1,700-page monstrosity” that “may not have all
that much to do with energy any more” (“The Grassley Rainforest Act,” November 18, 2003,
A20). The editorial criticized the pork barrel legislative process and the “GOP leadership
[that] greased more wheels than a Nascar pit crew.” 

14. MTBE, a gasoline additive and suspected carcinogen, was banned in California in 1999,
sparking the famed Methanex dispute under NAFTA Chapter 11 (see chapter 4 on dispute
settlement). Several other states have followed California’s lead, and the MTBE provisions
in the energy bill were motivated by fears of defective product lawsuits against MTBE
producers.

15. The nonpartisan Congressional Budget Office (CBO) projected that the tax incentives in
the Energy Policy Act of 2005 conference report would reduce revenue by $12.5 billion, while
the legislation would increase outlays by $1.6 billion (CBO 2005). The Bush administration
had requested that the tax incentives be confined to $8 billion.

16. This tariff is intended to protect the US industry from Brazil, the world’s leading ethanol
producer. As NAFTA members, Canada and Mexico are exempted.
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were viewed with suspicion.17 Provisions that might raise the price of en-
ergy (in economic terms the surest way to promote conservation) were re-
jected outright. Conservation was an afterthought in the bill, though it
does contain boutique programs, notably the $1.7 billion program to help
automakers develop—within 20 years—a “freedom car” that runs on hy-
drogen fuel cells. 
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17. The CAFE standard regulates fuel economy in automobiles sold in the United States by
setting a corporate sales-weighted standard for two categories. To avoid fines, the average
fuel economy of a firm’s passenger cars must be at least 27.5 miles per gallon (mpg), and
light trucks—including pickups, minivans, and SUVs—must be at least 20.7 mpg.

Box 7.1 Key provisions of the Energy Policy Act of 2005 
Electricity reliability Allows FERC to participate in the creation of an ERO that

organization (ERO) will be able to enforce mandatory electricity reliability stan-
dards throughout North America.

Regional transmission New reliability standards for the energy transmission sys-
organizations (RTOs) tem. Implementation of FERC’s Standard Market Design

(SMD) plan, which would make operator participation in a
regional transmission organization (RTO) mandatory to re-
structure grid, is delayed until 2007.

“Native load” requirement Requires that utilities reserve space on transmission grids
to meet local needs. In essence, gives local utilities priority
on transmission use over other customers.

Ethanol subsidies Replaces 5.2-cent per gallon tax break on ethanol with tax
credit for ethanol-based fuel producers. Money for credit
would no longer come from the highway trust fund. Aims to
double ethanol use by 2012.

Bio-diesel Penny tax credit for each percentage point of bio-diesel in
blended diesel fuel. Bio-diesel is made from soybeans and
other oilseed crops.

Repeal of Public Utilities Repeal of 1930s consumer protection act that limits out-
Holding Company Act side ownership of public utilities by geography and in-
(PUHCA) dustry. Repeal is intended to spur investment in electricity

transmission system.

Oil royalties New royalty relief in the event of low oil prices for small
shallow-water operations in the Gulf of Mexico. Increased
royalty relief for deep-water oil and natural gas drilling in the
gulf.

Permit streamlining Streamlined system for obtaining permits to drill for oil 
and natural gas, as well as changes to expedite the cre-
ation of “energy corridors” for pipelines and high-voltage
wires through the use of eminent domain on behalf of pri-
vate utilities.

Permanent reauthorization Government insurance of liability for all nuclear power
of Price-Anderson operations in the country.

(box continues next page)
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The US energy bill would only slightly affect NAFTA partners. Im-
provements in the natural gas infrastructure within the United States will
provide incentives for both Mexico and Canada to expand exports to sup-
ply what promises to be a growing demand for clean energy. Canada will
be disappointed about the lack of a mandate for the RTO system. How-
ever, Canadian firms are allowed to join RTOs as equal partners, and sev-
eral, including B. C. Hydro, have already joined or are involved in talks.
The specter of large energy subsidies has not upset NAFTA members as
much as one might think. Canadian firms stand to profit from subsidies
for hydrogen fuel cell research, alternative energy sources, and hydro-
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Box 7.1 (continued)
Nuclear loan guarantees For the construction of 8,400 megawatts of new nuclear

plants, subject to approval by the secretary of energy.

Clean coal $2 billion incentive program for deployment of “clean coal”
technology; labeled the “highest and largest” tax incentives
in the bill by Senate Energy and Natural Resources Com-
mittee Chairman Pete Domenici.

Strategic Petroleum  To be permanently authorized and increased in size to 
Reserve 1 billion barrels from 700 million barrels.

Renewable energy Increase in tax credits for wind, solar, geothermal, bio-
mass, and other renewable energy sources.

Hydrogen fuel cells Authorizes $1.7 billion for research and development of
fuel cell technology.

Combined heat and To receive a 10 percent investment tax credit and accel-
power programs erated depreciation rates.

MTBE phase out Phases out the use of MTBE, a gasoline additive that had
been found to contaminate groundwater. Liability protec-
tion to MTBE producers (included in the 2003 bill) was
dropped from the 2005 act to secure the support of Senate
Democrats.

Liquefied natural Gives FERC the final authority to approve sites of onshore
gas (LNG) terminals LNG terminals, eliminating the ability of states and locali-

ties to veto proposed onshore LNG sites.

North American Energy Embraces the goal of energy self sufficiency for the North
Freedom American continent by 2025 and establishes the United

States Commission on North American Energy Freedom
to give recommendations to Congress and the President
on creating a coordinated and comprehensive energy pol-
icy for the continent.

Source: Thomas Legislative Database, Library of Congress, thomas.loc.gov (accessed
on August 2, 2005).
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electric power.18 While Canada generally opposes farm subsidies, the
Canadian corn lobby sees ethanol support as something to imitate rather
than complain about.

Mexico

Articles 27 and 28 of the 1917 Mexican Constitution declared subsoil min-
erals the property of the people and prohibited foreign activity in strate-
gic energy sectors. These provisions of the Mexican Constitution were
given teeth in 1938 when President Lázaro Cárdenas nationalized the oil
industry and expropriated all foreign oil assets—an extremely popular ac-
tion in Mexico. In 1958, Mexico passed a law giving the national oil com-
pany, Petróleos Mexicanos (Pemex), control over downstream oil opera-
tions such as transportation and marketing (Hufbauer and Schott 1992). 

Mexico benefited in the 1970s as high oil prices coincided with the
discovery of offshore oil reserves, enabling the country to dramatically in-
crease its oil production and exports. Mexico sought to leverage its new-
found oil wealth to develop an integrated oil industry. Extensive debt-
financed investments were approved for exploration and development of
crude oil and products, natural gas, and petrochemicals. Pemex employ-
ment grew rapidly. Mexico’s luck ran out in the early 1980s when oil
prices fell in response to global recession, making it impossible to service
the country’s burgeoning debt.

During the late 1980s and 1990s, the Mexican energy policy refocused
on the exploitation of crude oil and gas. In 1995, the natural gas sector was
opened to foreign investment in downstream operations such as trans-
portation and storage. However, drilling for natural gas is still reserved
for nationals. There has been much less reform in the oil sector. Foreign
interests can contract their services to Pemex for exploration and extrac-
tion of oil reserves but cannot own any of the oil produced. This con-
straint all but eliminates the potential for substantial foreign participation
in the oil sector.19

Today, Pemex remains a powerful force in Mexico as a symbol of na-
tional sovereignty, the cash cow of public finance, and an employer of
about 140,000 people. Pemex seeks to maintain its oversized workforce
and minimize domestic oil prices—goals that make Pemex economically
inefficient and difficult to reform.20 About 60 percent of Pemex’s revenues
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18. See “Canada Plugs into US Energy Bill,” Gas & Oil Connections 8, no. 18, September 19,
2003.

19. The energy sector accounts for 57 percent of Mexican public-sector investment. Most of
the public energy investment is in oil.

20. Whereas Pemex employs almost 140,000 people, by contrast the Venezuelan state oil
company (PDVSA)—not a bastion of efficiency—has about 40,000 employees (EIA 2003b).
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are diverted to the Mexican treasury, contributing about one-third of fed-
eral revenues but draining the company of needed investment funds. In-
deed, in 2000 the money diverted to the federal budget was more than
five times the amount spent on investment (WTO 2002). The 2002 budget
tried to correct this imbalance by providing almost $15 billion for new en-
ergy investment. Most of this money has gone into existing fields, rather
than new exploration.21

Mexico’s Constitution mandates state control of electricity generation,
transmission, and distribution. The state monopoly, Comisión Federal de
Electricidad (CFE), maintains a legal monopoly on the sale of electricity to
Mexican consumers.22 This system is to blame for severe inefficiencies
and underinvestment, which threatens the Mexican economy with high-
energy costs today and chronic blackouts in the medium term. 

To be sure, the Mexican Constitution has been reinterpreted several
times in recent years to permit private activity in some aspects of the en-
ergy sector. In response to escalating costs, the Salinas administration
reinterpreted the Constitution in 1991 to allow private companies to pro-
duce power for their own use, for sale to CFE, or for export. These com-
panies subsequently have grown to account for a significant share of Mex-
ican generation capacity. In an attempt to increase private-sector activity
in the electricity sector, President Vicente Fox decreed in 2001 that CFE
and Luz y Fuerza del Centro could buy increased amounts of electricity
from “self-supplying” private firms that generated their own electricity
and had been able to sell no more than 20 megawatts of excess to the Mex-
ican government at marginal cost. However, the Mexican Supreme Court
ruled in April 2002 that the Fox decree was unconstitutional.23 In re-
sponse, the Fox administration presented new energy reform proposals to
the Mexican Congress in August 2002 that would amend Articles 27 and
28 of the Mexican Constitution to allow private electricity generators to
sell directly to other large industrial consumers of the CFE. In an attempt
to avoid the red-hot sovereignty issue, these proposals did not call for the
privatization of existing CFE assets but instead fostered reforms that
would encourage new investment because the firms could serve a larger
and more competitive market. The case for reform was persuasive: Mex-
ico already suffers frequent power outages; it will need much more en-
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21. Between 2000 and 2004, Pemex invested a total of $40 billion. Less than $5 billion 
was spent on exploration (“Mexican Oil Chief Seeks Expansion,” New York Times, March 3,
2005, 8).

22. There is one exception: Luz y Fuerza del Centro, a separate wholly owned government
monopoly, has the exclusive rights to sell electricity to consumers in and around Mexico
City. However, CFE and Luz y Fuerza are not allowed to compete, and Luz y Fuerza pur-
chases much of its power from CFE.

23. In its deliberations, the Supreme Court questioned whether private generation was legal
at all, but it was not asked to decide this question. See “Meeting Mexico’s Electricity Needs,”
North American Free Trade and Investment Report 14, no. 2, January 31, 2004. 
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ergy investment to keep pace with the expected growth in energy demand
over the next decade (EIA 2005b). Nonetheless, the energy reforms have
been blocked in the Mexican Congress.24

While reforms are urgently needed, they would provide only a small
portion of the resources that Mexico needs to upgrade its energy sector.
Between 1994 and 2002, $5.3 billion of foreign direct investment had gone
into the Mexican energy sector. Some $1.5 billion of this total had been
directed toward small-scale electricity generation and international trade
infrastructure, with about 60 percent of the investment coming from the
United States and slightly less than 40 percent from France. The remain-
ing $3.8 billion had gone to build-lease-transfer power-generating proj-
ects, with Europe providing 60 percent, the United States 20 percent,
Japan 13 percent, and Canada 7 percent of the funding (Barnés de Castro
2002). Even taking these new investments into account, as of 2003, private
entities own only around 30 percent of generating capacity.25

In 1999, the Mexican government estimated that $59 billion of invest-
ment in electricity generation and infrastructure improvements, through
2009, would be required to keep pace with demand. By this metric, the
government is well behind.26 Due to political and constitutional con-
straints, liberalization or privatization of the electricity industry is un-
likely. The Partido Revolucionario Institucional (PRI), with the strong
support of labor unions, has vowed to use its control of the Mexican Con-
gress to block any attempt to increase foreign participation in the indus-
try. Instead, these allies propose to force Pemex to invest in the creation of
4,000 MW of generating capacity over the next eight years.27
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24. Some Congressional leaders would like to eliminate private generation entirely.  In 2003,
a group of PRI Congressmen asked the Auditoría Superior de la Federacíon (ASF), the au-
diting entity of the Mexican Congress, to review the procedures that allow private parties to
sell electricity under its authority to review the government’s use of the federal budget. The
ASF determined that all generation permits granted between 1996 and 2002 were in viola-
tion of the Constitution.  The Energy Ministry challenged the ASF finding in the Mexican
Supreme Court. In April 2005, the Court ruled in a 6-5 decision that ASF had exceeded its
authority by reviewing legal matters outside its scope.  A definitive ruling in favor of ASF
and against the permits would have had an immediate effect on the electricity industry.
“Mexico Court Decision Eases Restrictions on Private Power Generation,” North American
Free Trade and Investment Report 15, no. 9, May 15, 2005.

25. CFE reported a generating capacity of 40,354 MW in March 2003. The Comisión Regu-
ladora de Energia (CRE), the regulatory agency for energy generators, listed 235 permits for
private generation with a total capacity of 19,443 MW in October 2003. However, included
in this total are 29 permits (totaling 1,091 MW) owned by Pemex, the state oil firm. See
“Meeting Mexico’s Electricity Needs,” North American Free Trade and Investment Report 14, 
no. 2, January 31, 2004.

26. See “Mexico’s Power Generation Sector: Constitutional Challenge Against Permits
Granted to Private Parties,” North American Free Trade and Investment Report 14, no. 13, July
15, 2004.

27. Ibid. and “Meeting Mexico’s Electricity Needs,” North American Free Trade and Investment
Report 14, no. 2, January 31, 2004.
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Overall, the Pemex and CFE monopolies impose significant constraints
on the development of Mexican energy resources and on Mexican eco-
nomic growth. Pemex’s political status as a symbol of Mexican sover-
eignty makes reform extremely difficult, and Mexico’s energy policies re-
main the least market-oriented in North America.

Medium-Term Energy Outlook 

This section examines supply of and demand for energy in North Amer-
ica. It discusses how much energy North America will need and what en-
ergy sources will fill this need.

Energy Balances

Tables 7.1a and 7.1b show energy production, imports, exports, and con-
sumption of various energy sources for the three countries in North
America in 2002. The United States accounted for almost a quarter of the
world’s energy consumption, and the share for North America as a whole
was 29 percent. The US and North American shares in world consump-
tion are fairly constant across the different sources of energy. Canada and
Mexico currently produce more energy than they consume, but the large
energy deficit of the United States overwhelms their relatively small sur-
pluses. Thus, North America as a whole consumes 18 percent more en-
ergy than it produces.

Turning to oil, the United States imports more than it produces domes-
tically and claims 83 percent of North American oil consumption. In 2002,
net imports accounted for 53 percent of US oil consumption. In contrast,
Canada and Mexico are net exporters of oil. Mexico has large reserves but
actually produces little more oil than Canada and much less than the
United States, reflecting the underachievement of Mexico in exploiting its
own oil resources.28 Still, Mexico is a net exporter: In 2002, Mexico con-
sumed 55 percent of its own oil, while net exports accounted for 45 per-
cent of production.29

As in the oil market, the United States accounts for a very large share of
total North American natural gas consumption and production. It ac-
counts for 71 percent of total North American gas production, but 83 per-
cent of North American consumption—leading to net imports of 3.5 bil-
lion cubic feet (Bcf) in 2002 (or 16 percent of consumption). Here again,
Canada produces much more natural gas than it consumes and exports
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28. Mexico’s oil reserves are much smaller than Canada’s. However, most of Canada’s re-
serves are in the form of oilsands, which are only in the early stages of being exploited. In
contrast, Mexico’s reserves are mostly mature.

29. Stock changes in 2002 were approximately zero.
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more than half of its production, primarily to the United States. Mexico
produces very little natural gas, flares a relatively large portion of its as-
sociated gas, and is not active in natural gas trade, despite Mexico’s acute
need for natural gas to generate electricity.

Coal is the only fossil fuel where the United States is self-sufficient.
Canada is very active in coal trade, although only little of this trade is
with the United States. Mexico imports a significant share of its total coal
consumption, much of it from the United States, to supplement its rela-
tively meager domestic coal production.

Electricity can be generated from a number of sources, including oil,
natural gas, and coal. About two-thirds of North American electricity
comes from these fossil fuels. The remaining third comes from nuclear and
renewable sources. In the United States, 17 percent of electricity comes
from nuclear power, and 12 percent from other renewable sources. In
Canada, over half of electricity production comes from hydroelectric
power, while a full 70 percent comes from nonfossil fuels (nuclear is 13
percent of the total). Mexico is most reliant on fossil fuels for electricity,
since only 20 percent of its electricity comes from other sources.

Only a small share of total production is traded. The United States
makes up the largest share of North American electricity consumption;
net imports, however, account for less than 1 percent of total US electric-
ity consumption. Canada is a small net exporter of electricity to the
United States but hopes to increase exports in the future. Mexico lacks
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Table 7.1a Energy production and consumption, 2002 (in quadrillion
BTUs)

North United
Product America States Canada Mexico World

Total energy
Production 99 71 18 10 405
Consumption 117 98 13 7 405

Oila

Production 30 17 5 8 157
Consumption 45 38 4 4 159

Dry natural gasb

Production 28 20 7 1 99
Consumption 28 23 3 2 93

Coalc

Production 24 23 2 0 97
Consumption 24 22 2 0 98

Electricityd

Production 16 12 4 0 57
Consumption 16 12 4 0 57
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both the investment to generate electricity at home and the infrastructure
necessary to import sufficient power from the United States. 

Overall, the United States is driving North American energy consump-
tion, but Mexico has the most acute energy needs relative to the size of its
economy. While energy is traded within North America, in most sectors
the scope of trade is well short of levels that would confer maximum mu-
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Table 7.1b Energy production, trade, and consumption, 2002

Product/country Production Imports Exports Consumption

Oil (thousand barrels per day)
North America 15,542 12,956 5,024 23,835

United States 9,000 11,530 984 19,761
Canada 2,949 1,088 2,079 2,093
Mexico 3,593 338 1,961 1,981

World 76,858 78,206

Dry natural gas (billion cubic feet)
North America 27,014 4,352 4,322 26,991

United States 19,047 4,008 516 22,534
Canada 6,633 131 3,804 2,959
Mexico 1,334 213 2 1,498

World 90,717 90,270

Coal (million short tons)
North America 1,179 47 40 1,152

United States 1,094 17 40 1,066
Canada 73 29 0 72
Mexico 12 2 0 14

World 5,252 5,262

Electricity (billion kilowatt hours)e

North America 4,592 49 49 5,014
United States 3,839 36 13 4,337
Canada 549 13 36 487
Mexico 204 0 0 190

World 15,290 14,284

BTUs = British thermal units

a. 1 quadrillion BTUs is equal to about 180 million barrels of oil or 500,000 barrels per day
for one year.

b. 1 quadrillion BTUs is equal to about 1 trillion cubic feet of natural gas.
c. 1 quadrillion BTUs is equal to about 50 million short tons of coal.
d. To avoid double counting total energy production, this table includes electricity generated

only from primary sources that are not counted elsewhere (nuclear, hydroelectric, geo-
thermal, wind, etc.). 1 quadrillion BTUs is equal to about 100 billion kilowatt hours.

e. Total electricity generation includes secondary production from plants that consume fos-
sil fuels (oil, natural gas, and coal) and primary production from nuclear and renewable
sources.

Note: Sums may not add up due to rounding.

Source: EIA (2004b).
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tual benefits on the NAFTA partners. We now turn to some of the projec-
tions for energy consumption and production over the next 25 years.

Demand

In 2002, North America consumed 117 quadrillion British thermal units
(BTUs) of energy, with the United States accounting for 83.7 percent of
this total, Canada 11.1 percent, and Mexico 5.9 percent (table 7.1). These
shares of energy consumption are roughly in line with the respective
shares of North American GDP. At market exchange rates, the United
States made up 88.4 percent of North America’s GDP in 2002, Canada ac-
counted for 6.1 percent, and Mexico 5.5 percent.30

Based on projections for real GDP growth and a number of other factors,
the DOE projects how much energy the countries of North America will
need in the future. These projections are displayed along with recent con-
sumption history in table 7.2. The demand for energy is projected to grow
relatively slowly in the United States and Canada during the next 20
years—about half the rate of real GDP growth. Mexico’s demand for en-
ergy, however, may grow only moderately less than the growth of real
Mexican GDP and more than twice that in the United States. Overall, en-
ergy consumption in North America is projected to be almost 50 percent
greater in 2025 than in 2000. As explained later, the principal difficulty will
be meeting the Mexican demand for energy, which might double by 2025. 

Although the total demand for energy in North America is projected to
increase substantially, the share of each type of energy in total demand will
likely remain about the same. According to DOE projections, renewable en-
ergy will likely experience the fastest growth rate (albeit from a low base),
followed by oil and natural gas, which will remain the largest sources of
North America’s energy. Under current policies, reflected in DOE projec-
tions, the use of nuclear power is projected to grow slowly; if so, it will con-
tinue to lose market share through 2025. Renewable energy is projected to
grow at an average of 1.8 percent through 2025, which is slightly higher
than the growth rate for North American energy consumption as a whole—
1.5 percent (table 7.2). Coal is projected to grow at 1.5 percent per year, in
line with the overall growth rate. In making these projections, the Energy
Information Administration (EIA) assumed that oil prices would decline
through 2006 and then remain in the range of $27/bbl (the OPEC basket
price, in 2002 dollars) through 2025. But prices have been rising rather than
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30. GDP data are from the International Monetary Fund’s World Economic Outlook database,
April 2003. Energy intensity can be expressed as the ratio of a country’s physical energy con-
sumption to its GDP. On this measure, Canada is the highest of the three countries in North
America, and the United States and Mexico are virtually tied.
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falling, and continued high oil prices could affect both the total energy con-
sumption and the composition energy sources.31

Much of the growth in demand for natural gas will reflect the increased
consumption of electricity. While the growth of electricity consumption 
is projected to be slightly higher than the growth in total energy con-
sumption for the United States and Canada, Mexico’s growth of electric-
ity consumption will likely average 3.9 percent annually, which is about
1.1 percentage points greater than its projected growth in total energy
consumption (table 7.2). Mexico will need additional electricity as it con-
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31. On April 4, 2005, the OPEC basket price stood at $53/bbl. It has been above the
announced OPEC target price band (a maximum price of $28/bbl) since December 2, 2003
(EIA 2005d).

Table 7.2 Demand for energy in North America, 1990–2025

Average
annual change

2001–25
1990 2000 2005 2010 2015 2020 2025 (percent)

Total energy consumption
(quadrillion BTUs)

North America 100.6 118.7 124.6 134.5 144.6 155.0 166.6 1.5
United States 84.6 99.3 103.2 111.8 119.7 127.9 136.5 1.4
Canada 11.0 13.2 14.2 15.4 16.5 17.5 18.4 1.6
Mexico 5.0 6.2 7.2 7.3 8.3 9.6 11.6 2.8

World 348.4 398.9 433.3 470.8 517.3 567.8 622.9 1.8

Energy consumption by source
(quadrillion BTUs)

Total (North America) 100.6 118.7 124.6 134.5 144.6 155.0 166.6 1.5
Oil 40.4 46.3 48.3 53.3 58.3 62.1 67.3 1.6
Natural gas 23.1 28.8 30.6 32.6 35.3 38.7 40.9 1.6
Coal 20.7 24.5 24.9 27.4 28.6 30.7 34.2 1.5
Nuclear 6.9 8.7 9.4 9.6 9.8 10.0 9.7 0.4
Renewable 9.5 10.6 11.3 11.6 12.7 13.5 14.4 1.8

Net electricity consumption
(billion kilowatt hours)

North America 3,369 4,297 4,422 4,839 5,306 5,792 6,314 1.9
United States 2,827 3,605 3,684 4,055 4,429 4,811 5,207 1.8
Canada 435 510 539 578 630 680 728 1.6
Mexico 107 182 198 206 247 301 379 3.9

World 10,546 13,629 14,960 16,358 18,453 20,688 23,072 2.3

Notes: Data for 1990 and 2000 are historical as reported in EIA (2004a). Data for 2005 and beyond are
projected based on the EIA reference case for income and population growth. 2005 projections are from
EIA (2003a); 2010–25 projections are from EIA (2004a). The reference case assumes income and pop-
ulation growth of 3.1 and 0.9 percent, respectively, for North America, 3 and 0.8 percent for the United
States, 2.7 and 0.6 percent for Canada, 3.9 and 1.1 percent for Mexico, and 3 and 1 percent for the world.

Source: EIA (2003a, 2004a).
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nects rural areas to electricity grids and as current customers demand
more electricity to fuel economic expansion.

Supply

Table 7.3 shows the annual growth rate of production and consumption of
various energy sources in each of the three countries from 1990 to 2001, as
well as the projected annual growth rate of consumption through 2025.
These projections assume that renewable energy and nuclear power re-
main minimal sources of supply. They may or may not be compatible with
radical new CO2 capture and sequestration technologies that could reduce
greenhouse emissions from oil, coal, and natural gas. In the DOE scenario
of “steady as she goes,” as the North American economy integrates and
as the demand for energy increases in Mexico, trade will become an in-
creasingly important aspect of energy supply.

Oil

The United States needs to import substantial amounts of oil in order to
meet its energy needs. Crude oil production in the United States declined
2.2 percent annually from 1990 to 2001, while consumption increased 1.2
percent annually. If the growth of oil consumption remains at about the
same rate (or increases) in the United States through 2025, and if produc-
tion remains relatively static, the United States will need substantially
greater oil imports.

Concerns about US dependence on foreign oil often overlook the fact
that the United States gets 40 percent of its imported oil from Canada,
Mexico, and Venezuela; in fact, the United States now imports more oil
from Canada than from any other country. The growth in Canadian oil
production was double the growth in its consumption during 1990–2001,
and much of the excess went to the United States. Canada’s consumption
of oil is projected to increase at about the same rate through 2025. While
Canada’s production of oil from conventional sources is expected to re-
main constant and eventually decline, technological innovations will allow
further development of the oilsands in northern Alberta, so Canada will
continue to be an important exporter of oil.

At the beginning of 2005, the EIA recorded that Canada had 178 bil-
lion barrels of proven oil reserves—that is, economically viable for ex-
ploitation (EIA 2005a).32 The United States stood at 21.5 billion barrels
(EIA 2005c). Mexico has fewer proven oil reserves (18.9 billion barrels),
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32. In 2003, the EIA decided to classify the nearly 180 billion barrels of oil reserves in the
form of oilsands as “conventional” or commercially viable (“There’s Oil in Them Thar
Sands!” The Economist, June 28, 2003, 75).
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although it is thought to have substantially more reserves (some 54 billion
barrels) that are not considered as there is no plan to explore them in the
short term (EIA 2005b).33 At current rates of production (3.8 million bar-
rels per day), Mexico’s proven reserves will last roughly 13 years. How-
ever, Mexico’s annual demand for oil in physical terms is projected to
grow about three times faster from 2001 to 2025 than from 1990 to 2001.
This means that Mexico will need to substantially increase both its proven
reserves and its production just to meet its own demand, much less con-
tinue to supply the United States with 1.4 million barrels per day of prof-
itable oil exports.

Based on these projections for oil demand and supply, trade will be-
come an even more important vehicle for meeting energy needs. One op-

33. Most of these are deep-water reserves in the Gulf of Mexico.
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Table 7.3 Average annual growth rates of energy production
and consumption (percent)

Production Consumption

Product /country 1990–2001 1990–2001 2001–25

Oil
North America –0.4 1.2 1.6

United States –2.2 1.2 1.5
Canada 2.4 1.0 1.6
Mexico 1.9 0.8 2.5

Dry natural gas
North America 0.0 1.6 1.6

United States 0.7 1.5 1.4
Canada 4.9 1.8 2.2
Mexico 2.9 3.2 3.9

Coal
North America 0.4 1.6 1.6

United States 0.4 2.0 1.6
Canada 0.8 2.1 0.8
Mexico 2.5 3.7 2.4

Nuclear
North America 2.3 2.3 0.4

United States 2.5 2.5 0.3
Canada 0.3 0.3 1.2
Mexico 9.7 9.7 1.1

Renewable
North America –0.2 –0.2 1.8

United States –1.7 –1.6 2.1
Canada 1.1 1.1 1.3
Mexico 1.7 1.6 1.7

Sources: For 1990–2001 production and consumption: EIA (2003b); for 2001–25
consumption: EIA (2004a).
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tion for reducing US dependence on Middle Eastern and West African oil
is to increase energy imports from NAFTA members. However, in 2001,
North America as a whole imported 13 million barrels of petroleum per
day. By 2025, the EIA predicts that North America will import 21.4 million
barrels per day—about 65 percent higher than the 2001 figure (EIA 2004a,
40).34 Unless North America sharply increases its rate of oil production,
the United States will increasingly depend on oil from regions marked 
by either political fragility or outright instability: the Middle East, Russia,
and West Africa. Hence, the United States will likely become even more
dependent on foreign oil; the question is whether it draws substantially
more of this oil from Canada and Mexico—and, to a lesser extent, from re-
gional suppliers such as Venezuela and Colombia.

Natural Gas

The natural gas market in North America is similar to the market for oil 
in many respects. In the United States, consumption of natural gas in-
creased between 1990 and 2001 at double the rate of production, neces-
sitating substantial imports.

Canada increased its production of natural gas by almost 5 percent an-
nually between 1990 and 2001, while consumption increased 1.8 percent
annually. Canada’s excess production makes it the primary supplier of
natural gas to the United States. While Canada is expected to continue to
be a major natural gas exporter, level production and rising domestic con-
sumption will keep exports from growing significantly over the next
decade. Indeed, the DOE projects that US imports by ship of liquefied
natural gas (LNG) will exceed imports from Canada by 2015 (EIA 2004a).

Mexico experienced the highest rates of growth in consumption of nat-
ural gas in 1990–2001, primarily due to electricity generation. Mexican
natural gas consumption is projected to double by 2025. However, Mex-
ico’s proven natural gas reserves are relatively small (15 trillion cubic feet,
or Tcf) compared with the United States (187 Tcf) and Canada (56 Tcf) and
need to be substantially augmented as demand increases over the next
decade (EIA 2005a, 2005b, 2005c). Mexico’s existing proven reserves will
be exhausted by 2025. 

One way of supplementing output is to reduce flaring. Mexico flares
11.7 percent of its gross production of natural gas (Rosellón and Halpern
2001). If Mexico’s flaring rate were reduced to that of the United States
(0.5 percent), Mexico would have 146 Bcf more gas annually. Another pos-
sibility for Mexico is to increase net natural gas imports from southwest
United States. Doing so will require major investments in pipeline infra-

414 NAFTA REVISITED: ACHIEVEMENTS AND CHALLENGES

34. As mentioned above, the EIA projects oil prices in the range of $27/bbl in 2025 (in 2002
dollars). If oil prices are substantially higher, as seems likely, imports will possibly be less,
depending on production within North America.

07--Ch. 7--395-440  9/21/05  9:21 AM  Page 414

Institute for International Economics  |  www.iie.com



structure. By 2025, the United States is projected to supply about 40 per-
cent of Mexico’s natural gas needs, compared with 7 percent in 2001 and
around 15 percent in 2003 (EIA 2004a).

Several projects have been proposed to supply California and northern
Mexico with natural gas imported from Asia, Australia, and even New
Zealand. These projects contemplate the importation of LNG to regasifica-
tion terminals in Mexico and then piping the gas to western United States.
Locating the terminals in Mexico avoids certification and public relations
problems that would arise in California. One such project, backed by
ChevronTexaco, plans to begin operation in 2007, eventually processing
1.4 Bcf of natural gas a day.35 In Canada, one LNG terminal is scheduled to
begin operation in Nova Scotia in 2007, with two others proposed; there is
also interest in building Pacific terminals in British Columbia (“Canada Of-
fers Fertile Ground for LNG Terminal Developers,” Natural Gas Week, Jan-
uary 3, 2005). A large portion of the LNG received at Canadian terminals
would be gasified and exported to the United States via pipelines. How-
ever, concerns about the vulnerability of regasification terminals and LNG
tankers to accidents and terrorist attacks have provoked strong commu-
nity resistance to such projects, both in Mexico and Canada, as well as in
the United States.36

Coal

Coal is another fuel that North America may be required to import in the
future. Between 1990 and 2001, consumption of coal in all three countries
grew faster than production, although both Canada and the United States
were small net coal exporters in 2001. While coal resources are abundant,
coal mining takes a heavy toll on the environment. Environmental re-
strictions, not reserves, will limit the expansion of production. However,
the Bush administration has proposed the “Clear Skies” legislation, which
would ease some of the current coal regulations, and recent legislative
proposals would subsidize “clean coal” technology. Both programs have
drawn the ire of environmental groups—indeed, “Clear Skies” was not
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35. See “Baja Natural Gas Plant Proposed, ChevronTexaco Hoping to Pipe Fuel from Aus-
tralia,” San Francisco Chronicle, October 31, 2003, B3.

36. Plans for LNG terminals have been abandoned in Eureka, California, and were voted
down by city councils in Fall River, Massachusetts, and Harpswell, Maine, due to terror con-
cerns. FERC has the final decision on locating terminals in the United States, but local coun-
cil decisions carry significant weight. In Mexico, a project in Baja California proposed by
Marathon Oil has been abandoned, although other terminals are still planned. While gov-
ernment and industry officials assert that the risks of LNG are small, it is currently imported
to only four locations in the United States, including Boston Harbor. James A. Fey of MIT
has posited that an LNG spill and explosion could incinerate a 5 square mile area sur-
rounding the point of ignition (“Fears of Terrorism Crush Plans for Liquefied-Gas Termi-
nals,” Wall Street Journal, May 14, 2004, A1).
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included in the 2003 Energy Act for fear the provision would sink the en-
tire bill. 

In Canada, the government of Ontario has announced the goal of shut-
ting down all coal-fired generators, which currently supply one quarter of
Ontario’s electricity, by 2007. However, the plan has been criticized as too
costly and scientifically unjustified (McKitrick, Green, and Schwartz
2005). Others have suggested the regulation may run afoul of World Trade
Organization (WTO) and NAFTA trade obligations, since much of On-
tario’s coal supply is imported from the United States (John Spears, “Elec-
tricity Laws May Break Trade Rules, Lawyer Says,” Toronto Star, February
15, 2005, D6).  

Mexico has a century of coal reserves at current production levels but
remains a net importer of coal for two reasons. First, coal mining in Mex-
ico is relatively costly, and second, Mexico’s coal is of low quality, mean-
ing it must be mixed with higher-quality coal from the United States and
other countries before it can be utilized for energy production.

Nuclear and Renewable Energy

Public opinion in North America vehemently opposes nuclear energy. This
could change but probably only in the wake of severe oil shortages or the
stark impact of global warming. Although production and consumption of
nuclear energy in Mexico grew substantially (from small bases) between
1990 and 2001, the DOE projects future growth through 2025 to do no more
than maintain the current proportion of nuclear power in the total energy
picture, as in the United States and Canada. Highly emotional political op-
position—centered on meltdown and terrorist scenarios—diminishes the
prospects for building nuclear power plants for cross-border electricity
transmission in North America. This is a political fact, notwithstanding the
emphasis on nuclear power expressed in the Report of the National En-
ergy Policy Development Group (NEPD 2001) and despite the highly ad-
verse climatic consequences of carbon dioxide emissions. 

In the United States, consumption of renewable energy declined from
1990 to 2001 but is projected to turn around through 2025. Canada and
Mexico are projected to increase their consumption of renewable energy
through 2025 at the same annual rates as in 1990–2001. Although the vol-
ume of renewable energy usage is currently small, the prospects for the
United States importing renewable energy from Canada could be im-
proved if state regulations regarding renewable energy portfolios could be
clarified and harmonized. We return to this topic in our recommendations.

Greenhouse Emissions

Despite the increased use of natural gas, carbon dioxide emissions will in-
crease in step with total energy consumption, because (under DOE pro-
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jections) North America will continue to rely primarily on oil to meet its
energy needs (table 7.4). Only in Canada is the ratio of carbon dioxide
emissions to energy consumption likely to decline.37 It remains to be seen
how Canada will live up to its Kyoto Protocol obligations, and what effect
this will have on the North American energy market. In order for the
greenhouse pollution outlook to change, natural gas, renewable energy,
and nuclear power would have to be substituted for oil and coal on a
much faster trajectory than is currently predicted by the DOE. Alterna-
tively, radical new technologies will need to be developed that cheaply
capture carbon dioxide (CO2) from the exhaust of oil and coal combustion
and pump the greenhouse substance deep into the earth. In addition, it
may become economically feasible to capture and sequester the CO2
byproduct from the generation of hydrogen (H2) from natural gas (CH4).
Clean-burning hydrogen might then be used to fuel hydrogen fuel cells in
automobiles. This new source of energy—which emits only water as a
byproduct—would eliminate automotive greenhouse emissions.

NAFTA and Energy Trade

The NAFTA Text

Chapter 6 of NAFTA, which addresses “energy and basic petrochemi-
cals,” for the most part extended to Mexico the energy trade provisions
that were established by the United States and Canada in their 1988 free
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37. However, some analysts argue that even Canada’s greenhouse gas emissions will get
worse for three reasons: greater reliance on higher-polluting oil production from the oil-
sands, more coal-fired electric power plants to replace nuclear facilities, and higher Cana-
dian demand for SUVs. See Rubin and Buchanan (2002).

Table 7.4 Carbon dioxide emissions (billion metric tons)

Average 
annual change

2001–25
Region/country 1990 2000 2010 2015 2020 2025 (percent)

North America 5.8 6.7 7.7 8.3 8.9 9.7 1.6
United States 5.0 5.8 6.6 7.0 7.5 8.1 1.5
Canada .5 .6 .7 .7 .8 .8 1.6
Mexico .3 .4 .4 .5 .6 .7 2.8

World 21.6 23.5 27.7 30.4 33.5 37.1 1.9

Notes: Data for 1990 and 2000 are historical. 2010–25 projections are from EIA (2004a). The
reference case assumes, for income and population growth respectively, 3.1 and 0.9 percent
for North America, 3 and 0.8 percent for the United States, 2.7 and 0.6 percent for Canada,
3.9 and 1.1 percent for Mexico, and 3 and 1 percent for the world.

Source: EIA (2004a).
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trade agreement. The accord, however, does not create an integrated en-
ergy market in North America. 

NAFTA liberalized energy trade much more than energy investment.
NAFTA eliminates tariffs and quantitative restrictions on trade in energy
products, although Mexico was allowed to keep its licensing system, which
reserves petroleum trade to Pemex and electricity trade to the CFE. To
maintain Pemex’s monopoly on oil and gas exploration and development,
as well as distribution of electricity and petroleum products, Mexico in-
sisted on an exemption from most of the investment provisions and vari-
ous other portions of the energy chapter.38 However, Mexico did agree to
gradually open purchase contracts issued by Pemex and CFE to US and
Canadian bidders and to allow performance contracts for oilfield service
firms (Hufbauer and Schott 1992). Also, Mexico agreed to liberalize foreign
investment in coal and some basic and secondary petrochemicals. 

Importantly, NAFTA Article 609 clarified that federal and subfederal
energy regulations affecting “the transportation, transmission or distribu-
tion, purchase or sale of an energy or basic petrochemical is explicitly
covered by NAFTA’s national treatment obligations.” Each NAFTA coun-
try is allowed to restrict energy exports for reasons of conservation, sup-
ply shortages, price volatility, and national security. However, these crite-
ria are narrowly defined, and the “emergency clause” has not yet been
invoked. NAFTA also prohibits minimum and maximum import and ex-
port prices, although it does not prohibit Mexico’s public energy monop-
olies from setting the prices charged to business firms and individual
households. These small inroads into Mexico’s public energy monopoly
provide a foundation for future reforms.

Energy Trade

Energy trade is an important element of North American commerce.
Based on US imports from NAFTA countries in 2002, disaggregated by
two-digit SITC categories, the top six traded sectors were road vehicles,
petroleum, electrical machinery, telecommunications/sound recording,
miscellaneous products under special tariff headings, and gas. When coal
and electricity are thrown in the mix, energy accounts for 12 percent of
total US imports from NAFTA countries.

Tables 7.5 and 7.6 show US energy trade (both volume and value) with
Mexico and Canada between 1989 and 2004. Since energy trade between
Canada and Mexico is very small, as is Mexican and Canadian energy
trade with the rest of the world, we focus on their trade with the United
States. Since energy prices are volatile, it is useful to focus on the volume

418 NAFTA REVISITED: ACHIEVEMENTS AND CHALLENGES

38. Petrochemicals are listed in NAFTA Chapter 6 (the exemption chapter) at the insistence
of Mexico, which wanted the broadest definition of energy-related products so that certain
petrochemicals would be exempt from NAFTA obligations.
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of energy trade in North America rather than the value to get a handle on
underlying trends (although fluctuations in energy prices obviously affect
the volume to some extent). The volume of US energy imports from
Canada has doubled for many products since 1989, although the two trade
agreements are not responsible for most of this increase. US energy im-
ports from Mexico have increased in some sectors but not in others. Nat-
ural gas is the only sector where US exports to both Canada and Mexico
have grown substantially.

Coal

Coal is not an actively traded commodity in North America because each
country has large domestic supplies. However, it is the one energy com-
modity where the United States enjoyed an overall trade surplus of some
$285 million in 2004. Trade in coal between the United States and Mexico
has generally been 2 million metric tons or less annually in each direction.
Canada usually exports 2 million to 3 million metric tons to the United
States but imports close to 20 million metric tons from the United States.
US exports of coal to Canada have remained fairly constant in the past
few years while total US coal exports have declined substantially.

Crude Oil, Refined Oil, and Liquefied Propane and Butane

The United States exports very little crude oil, and most US exports of
crude go to Canada. In contrast, US imports of crude are substantial.
Canada has usually sold a slightly greater volume of crude to the United
States than Mexico has, but together Canada and Mexico averaged a little
less than a third of total US imports of crude between 1989 and 2004. 

The United States supplements its oil supply with imports of refined as
well as crude oil, although US imports of refined oil are much lower than
that of crude. Canada provides a substantial amount of refined oil to the
United States (although the Canadian share is only about 10 percent of
total US refined oil imports). Mexico has inadequate refining capacity so it
is not surprising that the United States buys very little refined oil from
Mexico. Indeed, due to the difficulty of obtaining sufficient funding for
building refineries in Mexico, Pemex looked to the United States for some
of its refined products. For example, Pemex and Shell each own 50 percent
of the refinery in Deer Park, Texas, which is the sixth largest refinery in the
United States. About 70 percent of the crude oil refined at Deer Park is im-
ported from Mexico, and the refinery exports a significant amount back to
Mexico.39 As the demand for oil in Mexico will likely grow at a faster rate
than Mexican refining capacity (currently estimated at 1.7 million barrels

ENERGY 419

39. Deer Park is one of the few refineries in the world that can convert very heavy crude into
light products, such as gasoline. Mexican refineries are not capable of processing some of the
heavy crudes pumped from Mexican oilfields. See Shell Deer Park (2003).
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per day), Mexico will probably continue to be a net importer of refined oil
from the United States (EIA 2005b).

North American trade in liquefied propane and butane is small. The
United States exports a few million barrels annually to both Canada and
Mexico and receives a few million barrels annually from Mexico. Canada
accounts for the dominant portion of total US imports of liquefied propane
and butane, but the total is not large.

Natural Gas

The growth in natural gas trade in North America is the fastest of any en-
ergy commodity. The United States is a net importer of natural gas but at
times during the 1990s has provided a significant amount of natural gas
to Mexico. Mexican consumption of natural gas is expected to increase
steeply in the future, at an annual rate of 6.2 percent from 2001 to 2025.
While some of this gas will have to come from overseas, if greater pipeline
capacity existed along the US-Mexico border, the United States could ex-
pand exports of natural gas to Mexico.

US natural gas imports have grown more than tenfold in value terms
(and almost fivefold in quantity terms) since 1989, and most of the new
supply has come from Canada. Natural gas trade between the United
States and Canada is two-way; however, a significant amount of US ex-
ports represents Canadian gas transported from west to east that crosses
the US border as it flows from Canadian gas wells to Canadian customers.
While deregulation has boosted natural gas trade, and while pipeline
capacity has increased, more pipeline construction will be necessary to
create an integrated natural gas market between the United States and
Canada.40 Eventually, reserves in Alaska’s North Slope and Canada’s
Mackenzie Delta may be tapped to supply natural gas across the continent. 

Electricity

Almost all US trade in electricity is with Canada, and the United States is
a net importer. However, electricity trade is two-way, due to shifting sea-
sonal demand (north to Canada in the winter, south to US cities in the
summer). Canada has a comparative advantage in electricity generation
due to its many fast-flowing rivers that provide hydroelectric power.
Mexico, which is plagued by frequent power outages, does not currently
have adequate transmission infrastructure to import heavily from the
United States. Likewise, Mexico lacks the infrastructure to export a sig-
nificant volume of electricity to the United States. However, some private

424 NAFTA REVISITED: ACHIEVEMENTS AND CHALLENGES

40. The challenge is not only cross-border but also between regions of each country. As ev-
idence of market segmentation, Bradley and Watkins (2003) cite significant price differences
between natural gas sold at high prices in the Pacific northwest (where prices were very high
during the 2001 energy crisis) compared with the slack market in the US mountain states
during the same period. 
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companies, such as California-based Sempra Energy, have started pro-
ducing electricity in Mexico for the US market.41 Better transmission in-
frastructure would promote electricity trade between the United States
and Mexico, but it is not clear that new transmission lines will be built
anytime soon.

North American Policy Cooperation: Recent Initiatives

The Energy Consultative Mechanism (ECM) between the United States
and Canada, which has been in existence since 1980, provides a formal
mechanism for the two countries to discuss developments in the energy
sector and to facilitate cooperation in research and development. The
group, which comprises senior staff of Natural Resources Canada, the
Canadian Department of Foreign Affairs, and the US Departments of En-
ergy and State, meets once a year but publishes no proceedings or reports.

In April 2001, the three NAFTA countries created the North American
Energy Working Group (NAEWG) to collaborate on energy policy issues
and to enhance North American energy trade and interconnections con-
sistent with sustainable development.42 The high political profile soon
faded, however. The NAEWG’s work has focused on sharing information
on technical standards and regulations rather than on big-picture infra-
structure projects or energy security issues. 

As of March 2005, the NAEWG had issued four major reports,43 focus-
ing on North America’s energy supply, demand, infrastructure, electricity
regulation, and energy efficiency. The first report, “North America: The En-
ergy Picture,” provides basic statistics and discusses the legal and policy
regulatory frameworks in each of the three countries. The second,  “North
America: Regulation of International Electricity Trade,” expands on the
previous report’s section on electricity regulation. The third report, “North
American Energy Efficiency Standards and Labeling,” documents North
American attempts to harmonize efficiency standards by 2003. The most
recent report, “North American Natural Gas Vision,” was released in Jan-
uary 2005.

While NAEWG’s level of activity is an improvement over the ECM,
much more could be done. The flavor of this working group is that of a

ENERGY 425

41. The Termoeléctrica de Mexicali natural gas power plant in Baja California Norte has a
capacity of 600MW and can supply both Mexico and southern California. Environmental
groups have challenged the plant, along with similar projects, but it has been approved in
court and is currently operating (“Judge Lets Power Flow from Mexico,” Los Angeles Times,
July 10, 2003, C2).

42. See NAEWG (2002a) for details.

43. In addition to these four, NAEWG released “Guide to Federal Regulation of Sales of Im-
ported Electricity in Canada, Mexico, and the United States” in January 2005 as a follow-up
publication to its earlier work on electricity trade.
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talkfest—long on discussion, short on recommendations. We suggest that
the NAEWG be given a higher profile, hold public meetings, and issue
clear recommendations, even if the parties agree only on narrow issues.

By necessity, cooperation has been strongest in the area of electricity
regulation. NERC, founded in 1968, develops voluntary reliability stan-
dards, relying on peer pressure and mutual self-interest to see that its
regulations are followed. NERC itself has taken the position that volun-
tary standards are no longer adequate and advocates legislative changes
to create a mandatory set of electric reliability standards across North
America.44

In response to the northeast blackout of August 14, 2003, Ottawa and
Washington sprang into action, establishing the US-Canada Power Sys-
tem Outage Task Force. This group was charged with determining the
root causes of the blackout and developing a plan to prevent any recur-
rence of regionwide power outages. Box 7.2 summarizes the final report
from the task force, which addresses the causes of the northeast blackout.
The emphasis on preventing mass outages is clearly appropriate. To this
end, a bilateral electricity reliability organization (ERO) to develop and
enforce mandatory electric reliability rules throughout the United States
and Canada was first suggested in 1997 as a successor organization to
NERC. The ERO would be an important step forward. This step would re-
quire that the US Congress grant FERC power to delegate some of its reg-
ulatory authority to an international body. The concept of an ERO has suf-
ficient promise and salience that it should become the top item on the
agenda of energy cooperation.

Recommendations

What the August 2003 blackout proved for electricity—that effective pol-
icy and regulation on one side of the border is a national security priority
on both sides—is also true in the oil, natural gas, nuclear, and other en-
ergy sectors. However, while more integrated North American energy
policies may be in the best interests of all involved, getting from here to
there is no small task. 

NAFTA solidified already extensive energy relationships between the
United States and Canada, which operate through physical and regulatory
interconnections. The agreement also made tentative steps toward bring-
ing Mexico into the market for trade and procurement of energy-related
goods. However, private investment in Mexican hydrocarbons or electric-
ity remains largely off-limits. NAFTA did not create the uneven nature of

426 NAFTA REVISITED: ACHIEVEMENTS AND CHALLENGES

44. NERC operates primarily in the United States and Canada, although its members also
include energy suppliers to a portion of Baja California Norte, Mexico. NERC’s position with
respect to mandatory reliability standards is explained on its Web site, www.nerc.com (ac-
cessed on March 1, 2005). 
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North American energy integration, but it does institutionalize differences
between the more market-oriented policies of Canada and the United
States on one side and the more statist policies of Mexico on the other. 

In our opinion, this bifurcation was an appropriate recognition of reality.
The minimal steps taken by Mexico under NAFTA provide some small

ENERGY 427

Box 7.2 Causes of the August 2003 blackout
In April 2004, the US-Canada Power System Outage Task Force released its final re-
port on the causes of the August 14, 2003 blackout, which affected 50 million people in
the northeastern United States and Ontario. The report found that the blackout origi-
nated in Ohio. Three high-voltage transmission lines owned and operated by FirstEn-
ergy (FE), a local utility company, failed after making contact with trees that had en-
croached into line easements. Due to computer failure, the line failures did not raise
alarms, and FE controllers remained unaware of the problem. Since FE did not take ac-
tion to rebalance the load on its system, the failures caused power to surge and over-
load other transmission lines in FE’s control area, which in turn caused a cascade of
failures throughout the region. The report faulted FE for not maintaining its transmission
lines and for operating the transmission system in an insecure manner and the Midwest
Independent System Operator (MISO), FE’s RTO, for failing to provide effective diag-
nostic support and communicate the problem to other regional reliability coordinators.

To prevent future blackouts, the task force issued 46 specific recommendations. The
first was to “make reliability standards mandatory, with penalties for noncompliance”
(US-Canada Power System Outage Task Force 2004, 140). Second was to develop a
regulator-approved independent funding mechanism for the North American Electric
Reliability Council (NERC) to ensure its independence, and third was to strengthen the
institutional framework for reliability management in North America. Most recommen-
dations were far more technical in nature. The task force noted that “the August 14
blackout shared a number of contributing factors with prior large-scale blackouts, con-
firming that the lessons and recommendations from early blackouts had not been ade-
quately implemented” (Task Force 2004, 147). This comment suggests systemic prob-
lems that require policy reform.

Previous blackouts have been caused by

� inadequate vegetation management (tree trimming);

� failure to ensure operation within secure limits;

� failure to identify emergency conditions and communicate that status to neighbor-
ing systems;

� inadequate operator training; and

� inadequate regional-scale visibility over the power system.

The new causes in the August 14 blackout were

� inadequate interregional visibility over the power system;

� dysfunction of a control area’s System Control and Data Acquisition (SCADA) sys-
tem and Emergency Management System (EMS); and

� lack of adequate backup capability to these systems.
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precedent for liberalization, and the alternative—retarding integration be-
tween Canada and the United States in order to include Mexico—is unde-
sirable. Today, tension remains between cohesion and progress in North
American energy policy. Our view is that even though it is in the interest of
all member countries to narrow the policy gap in the long term, future de-
mands for energy are too pressing to hold US-Canada integration hostage
to the Mexican political environment. Instead, we advocate continuing
two-track integration and offer two sets of recommendations. The first con-
centrates on meeting the energy needs of Canada and the United States
through enhanced cooperation. The second seeks politically viable ways
that the three countries can help expand energy production in Mexico.

Furthering US-Canada Policy Cooperation

When the National Energy Policy Development Group, chaired by Vice
President Dick Cheney, released its assessment of the US energy policy
(NEPD 2001), its recommendation to create a “North American frame-
work” provoked a great deal of discussion in Canada (although relatively
little in the United States, where the hot issue of the report was the recom-
mendation to allow oil drilling in the Arctic National Wildlife Refuge). Ex-
actly what the framework would entail is ambiguous, and some Canadi-
ans are wary that a continental energy policy would undermine Canadian
sovereignty. There is no reason for this to be the case. Canada’s own en-
ergy policies, driven by the constitutional mandate that accords most di-
rect responsibilities to the provinces, are an example of how to maintain
local sway while ensuring interregional cooperation. 

Enhanced cooperation can come from many sources, but we believe
that an agreement has the best chance of being implemented if it comes
from a bilateral cabinet-level initiative. The ECM—which involves the US
Departments of State and Energy alongside Natural Resources Canada
and the Canadian Department of Foreign Affairs—has up to this point
distinguished itself primarily by its low profile; instead, ECM meetings
should be used to provide public and political impetus to a series of ini-
tiatives to promote US-Canada energy linkages. Several items are ripe for
cooperation, provided the two sides communicate with one another at a
senior political level. 

Joint Regulation of Electricity Reliability 

The electricity grid connections between the United States and Canada
are so tightly integrated that they constitute a single electricity infrastruc-
ture. In the post–September 11 environment, the United States has an ob-
vious interest in ensuring the security of those portions of the grid in
Canada. The August 2003 blackout showed Canadians by example that
substandard operation of the grid in Ohio can turn the lights out in Ot-

428 NAFTA REVISITED: ACHIEVEMENTS AND CHALLENGES
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tawa and Toronto.45 Given the importance of electricity in the daily lives
of Canadians and Americans, it is remarkable that grid reliability is regu-
lated with only a voluntary set of standards (many of which were not
followed in August 2003). There is broad support for developing manda-
tory reliability standards. NERC and FERC both agree that the creation of
a bilateral ERO, mandated to develop and enforce reliability standards,
would be desirable. Legislation enabling FERC to participate in the cre-
ation of an ERO was passed in July 2005 in the Energy Policy Act of 2005,
and President Bush signed the measure into law in August. So the time is
now right for an international initiative to establish joint regulation of the
electricity grid.

If some level of joint regulation is successful in the realm of electricity
management, the system could be expanded to other parts of the energy
infrastructure, such as natural gas pipelines. 

Renewable Portfolio Standards

Many US states have renewable portfolio standards (RPS), which either
require the use of renewable energy or give incentives to use renewable
energy. However, different states use different definitions of renewable en-
ergy. Some of these state definitions exclude particular types of energy-
generating processes conventionally considered “renewable,” particularly
hydroelectric power in general or hydroelectric power from dams above a
certain capacity. Also, some states have potentially abusive licensing stan-
dards or require the renewable energy be generated in-state.46

Canada’s abundance of hydroelectric-generating capacity means it has
much to gain from these emerging policies, but their potential use as trade
barriers is a cause for concern.47 In the United States, the federal govern-
ment has already expressed some interest in developing a federal stan-
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45. To be fair, equipment malfunction in Ontario caused the 1965 blackout, which affected
much of the US northeast, including New York City.

46. NAFTA reiterates GATT language that trade-restrictive measures that attempt to protect
the environment can be justified in some circumstances, but they cannot be applied in an
arbitrary manner or function as a disguised restriction on trade.

47. Such “in-state” requirements are obviously a disguised restriction on extra-state com-
merce and thus a restriction on international trade. Licensing standards do not obviously vi-
olate NAFTA, but they could be used to restrict trade if states treated applications from
Canada or Mexico less favorably. The definition of renewable energy is a tougher case. For
example, New Jersey considers hydroelectric power generated by facilities with less than 30
megawatts of capacity to be renewable, but 96 percent of Canadian hydroelectric power is
produced by facilities with more than 30 megawatts of capacity. Although there have been
no legal cases on electricity issues to date, the 30-megawatt requirement could be considered
“arbitrary” or a disguised restriction on trade, especially if most of New Jersey’s hydroelec-
tric power generators have less than 30 megawatts of capacity. Although the capacity of the
plant has little to do with whether the energy is in fact renewable, some environmentalists
fear that large dams adversely affect plants, animals, and fish.
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dard, although a provision creating a federal RPS was removed from the
Energy Policy Act of 2005 due to Republican objections an RPS would in-
crease electricity costs (“Provisions to Curb Oil Use Fall Out of Energy
Bill, New York Times, July 26, 2005, 14). If Canadian provinces are willing
to adhere to an RPS—and there is no reason to believe they would not—
expanding this to a binational standard should be relatively straightfor-
ward and would ensure that Canadian renewable energy is credited
under the RPS. For the United States, an environment-friendly agreement
with Canada would demonstrate its environmental credentials despite
the US decision not to participate in the Kyoto Protocol.

Key Energy Projects

Both the United States and Canada should be more forthcoming about
consultations over major energy projects than their record in the fractious
deliberations over the Alaskan North Slope and Canadian Mackenzie
Delta pipeline projects (box 7.3). It now appears that two pipelines will be
constructed to bring natural gas from northern reserves to southern mar-
kets. Alaskan gas will take the “southern route” while a separate pipeline
will connect the Mackenzie Delta to the existing Alberta gas pipeline in-
frastructure. While the pipeline routing dispute has subsided, it generated
bilateral friction that contributed to unnecessary delays in infrastructure
investments and set back the larger vision of energy security in North
America.48 We believe Dobson (2002) is correct in saying that infrastruc-
ture planning could and should be done within the context of existing re-
gional mechanisms. The two governments should let private investors
pursue their international energy projects, consistent with environmental,
public safety, and security concerns.

Like the pipeline debate, most large energy projects in North America
will have an international dimension. The next large projects on the hori-
zon are the construction of LNG terminals in NAFTA countries (both to
supply the local market and to import and regasify LNG for export via
pipeline) and the exploitation of the oilsands in Alberta. Beyond LNG and
the oilsands are nuclear power plants. While nuclear power currently
dwells in the dark regions of political and environmental incorrectness, it
could fast become more acceptable if atmospheric CO2 concentrations rise
and global warming becomes a political as well as a scientific fact.49
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48. For a summary of Canadian concerns, see Paul Kergin, “Trust the Market (and
Canada),” Wall Street Journal, May 15, 2002, A18.

49. Almost a quarter century since the partial meltdown at Three Mile Island, the de facto
US freeze on building nuclear power capacity may be starting to thaw. Three operators have
applied to the Nuclear Regulatory Commission for site approval to build additional reactors
at existing plants in North Anna, VA, Clinton, IL, and Port Gibson, MS (“Nuclear Power
Hopes to Find a Welcome Mat Again,” New York Times, January 27, 2005, 16).
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Obviously, the home country will take the lead in developing LNG or
nuclear projects on its territory or approving permits for infrastructure
construction on its soil. The United States and Canada have differing
philosophies regarding the level of government support for infrastructure
projects and differing attitudes toward nuclear power. However, informal
consultations can avoid misunderstandings on projects with cross-border
dimensions and avoid duplication of efforts.

Currently, almost all of Canada’s oil exports are destined for the United
States and arrive through pipelines. Exploitation of the oilsands, now

ENERGY 431

Box 7.3 Northern natural gas pipelines
In the United States, legislation attached to the Military Construction Appropriation Act
of 2004 (PL 108-324) provides loan guarantees of roughly $18 billion to build a gas
pipeline from northern Alaska to Chicago via the “southern route,” which would run
south across Alaska and then cut east through British Columbia and Alberta on its way
to the Chicago hub.1 An alternate “northern route” would have run southeast underwa-
ter into the northwestern territories and then through Alberta on its way to Chicago. The
northern route is somewhat more direct and would cost $2 billion less to build than the
southern route (Welch 2002).

The US Congress preferred the “southern route” both because it was thought to be
more environment-friendly—much of this route parallels the Trans-Alaska oil pipeline or
the Alaska-Canada Highway, so the construction infrastructure is already in place—and
because a greater percentage of the line would go through the United States, thus
creating more jobs for US union workers.

In addition to carrying gas from Alaska’s North Slope, the “northern route” could have
also been used to transport natural gas from Canada’s Mackenzie Delta. Canadians ini-
tially feared that a standalone Mackenzie Delta pipeline might not be economically vi-
able and that subsidies from the US government (at one point a guaranteed price floor
for gas delivered via the North Slope pipeline was being considered) would price a pri-
vate Canadian pipeline out of the market.2 However, a private consortium has emerged
to connect the Mackenzie Delta to Alberta’s existing pipeline system. Notably, the
Mackenzie pipeline consortium includes some Canadian aboriginal groups, who have
joined with energy companies in support of a pipeline because they believe they have
the political clout necessary to benefit from the extraction and transportation of natural
resources on their lands.

1. This legislation, which also includes $400 million worth of tax breaks in the form of
accelerated depreciation schedules and credits, was initially part of the Energy Policy
Act of 2003 (HR 6) but was moved separately when the larger bill became bogged down
in the Senate.

2. Jack Mintz of the C. D. Howe Institute pointed out that it was not just the potential for
US subsidies but a more favorable tax system that advantaged US pipelines over Cana-
dian ones. Canadian pipelines are depreciated for tax purposes at a rate of 4 percent
per year using a declining balance method, resulting in a 50-year depreciation sched-
ule, much longer than historical pipeline replacement life, even though the reserves in
the Mackenzie Delta are expected to last only for 20 years. By contrast, the US tax de-
preciation schedule for pipelines is 15 years, and the Alaska pipeline will be allowed a
special seven-year schedule (National Post, February 3, 2005).
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technologically and commercially viable (with oil at $50/bbl), should sig-
nificantly expand Canadian production and exports. Currently, Alberta
oilsands yield more than 1 million barrels per day (bpd), and production
is projected to double by 2010 (Alberta Department of Energy 2005). How-
ever, not all of the increased production may supply North American
markets. In April 2005, the state-owned China National Offshore Oil
Company (CNOOC) bought a 16.7 percent share in MEG Energy Corpo-
ration, a Calgary firm exploiting a 2-billion-barrel oilsands lease near
Christina Lake, which hopes to produce 25,000 bpd by 2008. In addition,
Canadian pipeline firm Enbridge and PetroChina, a division of China Na-
tional Petroleum Company, agreed to cooperate on the construction of a
720-mile pipeline from the Alberta oilsands to the coast of British Colum-
bia. This pipeline would cost $2 billion and have a planned capacity of
400,000 bpd or 20 percent of projected oilsands output by 2010. The deal
depends importantly on agreement on long-term supply contracts with
Chinese and other customers.50

Chinese investment plans in Canadian oil are only in an embryonic
state, but because the Chinese companies are state-owned, commentators
have already stirred concerns about Chinese government ownership of
Canadian natural resources.51 Speaking in Beijing, Canadian Prime Min-
ster Paul Martin said he “shares those concerns” and that “the decision
will be based on its benefits to Canada and the protections for Canada, and
the nature of the owner and what the owner has to bring” (”Martin Echoes
Takeover Concerns,” Toronto Star, January 22, 2005, D1). The scene is thus
set for a new bout of federal/provincial friction on energy policy if larger
Chinese investments—with the approval of Alberta and British Colum-
bia—provoke policy action from the federal government in Ottawa.

Finally, US-Canada cooperation could advance exploitation of another
promising energy source: coalbed methane (CBM) gas. CBM is gas that
eons ago was trapped during the conversion of plant material into coal.
The presence of CBM gas has long been known (it is the primary cause of
coal mine explosions), but commercial production has become feasible
only in the past few decades. Unfortunately, CBM extraction also produces
large amounts of water, often with a high saline content. Disposal of this
water poses an environmental challenge.52 In 2002, CBM production in the
United States was 4.7 Bcf per day; it is projected to rise to 5.6 Bcf in 2025.
Over the same period, Canadian production is expected to rise from 0.5
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50. See “China Buys into Oilsands,” Edmonton Journal, April 13, 2005, H1; “Enbridge,
PetroChina Sign Oilsands Pipeline Deal,” Reuters, April 14, 2005; and ”China is Emerging as
a Rival to US for Oil in Canada,” New York Times, December 23, 2004, 1.

51. Similar concerns surfaced in the United States in mid-2005 when CNOOC sought to buy
Unocal.

52. The leading technique is to inject the water back into the coalbed, which significantly
raises production costs.
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Bcf per day to 2.2 Bcf per day (NAEWG 2005a, 14). CBM and other “un-
conventional sources” will remain minor contributors to total production
of natural gas. As a benchmark, in 2003, North America produced roughly
75 Bcf of natural gas per day. However, in a maturing industry, CBM gas
could partially compensate for depleting oil and gas reserves. Both the
United States and Canada should fund additional research on the recov-
ery and development of CBM deposits.

Expanding Mexican Production and US-Mexico Energy Trade

The basic problem in Mexico is that the country will need much more en-
ergy in the near future but is unlikely to meet growing demand because of
inadequate investment in oil and gas fields and electricity generation and
distribution. The current tax system and constitutional constraints on
energy-related private activity effectively deny the needed financial re-
sources for energy investment in Mexico. Frequent electricity “brown-
outs,” which disrupt industrial production throughout the country, under-
score both the need for tax and energy reforms in Mexico and the cost of
the long-standing political impasse over policy reforms in the Mexican
Congress.53 Supply shortfalls threaten to dampen economic growth, fur-
ther limiting revenue available for new energy investment. 

According to Luis Ramírez Corzo, the director general of Pemex, pres-
ent levels of investment (about $10 billion a year) will allow the company
only to maintain production levels and continue to export. Raising in-
vestment to $20 billion could boost exports in both oil and natural gas.54

To do so, however, Pemex needs advanced oilfield technologies to exploit
deepwater reserves in the Gulf of Mexico, which are not on offer from pri-
vate companies under the limited fee-based service contracts permitted
by Mexico’s constitutional provisions. Avoiding the Constitution’s “no-go”
zone, Ramírez has set an ambitious agenda that includes rewriting the
Pemex union contract, freeing Pemex finances from government manage-
ment, creating an independent board of directors, creating “alliances”
with foreign oil companies, and convincing the government to siphon less
oil revenue to meet its fiscal targets.55 The Pemex chief even suggested
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53. One reason for the impasse is Pemex’s status as a national symbol and cash cow of the
Mexican treasury. Pemex made up 37 percent of federal budget revenues in 2000. If Pemex
were privatized or partially privatized, alternative tax sources would be needed to compen-
sate for the fiscal drain.

54. Much of the increase in investment would target 54 billion barrels of “possible” oil re-
serves in deepwater areas of the Gulf of Mexico. Mexico’s proven reserves stand at 18.9 bil-
lion barrels in 2005, down from 28.4 billion barrels in 1999. See “Into Deep Water,” The Econ-
omist, February 26, 2005, 36, and EIA (2005b). 

55. See “Mexican Oil Chief Seeks Expansion,” New York Times, March 3, 2005, 8.
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that some natural gas resources should be open to exploitation by the pri-
vate sector.56

Unfortunately, for a variety of political reasons, we do not believe that
reforms to give private companies—Mexican or foreign—the requisite in-
centive to invest or operate in Mexico are likely in the near term.57 There
is an important qualification to this pessimistic prognosis: If world energy
prices stay in the $40 to $60 per barrel range (presumably as a result of
rapid demand growth in China and India and political tensions in the
Middle East), and if energy demand greatly exceeds supply in Mexico, the
Mexican people might become more willing to reconsider the utility of the
energy provisions in their Constitution. In this case, Mexico may be able
to implement a mix of job security arrangements (guaranteed employ-
ment of energy workers either with new foreign employers or in their cur-
rent jobs) and wage insurance programs for displaced workers, which
would make full-scale reform politically acceptable. The chances of this
scenario seem small in the near future. But as time passes, and Mexico’s
energy problems and the associated drag on development become more
severe, reforms will become unavoidable. 

Meanwhile, the prognosis is slightly better for tax reform, which would
allow Pemex to keep a larger share of its revenues. In 2003, the Chamber
of Deputies passed a bill to reduce the government’s take of Pemex rev-
enues by as much as $2.5 billion in 2006; however, the legislation is stalled
in the Mexican Senate.58 In 2003, Pemex provided almost one-third of the
Mexican government revenue (SHCP 2004, annex A), so any reduction in
revenues from Pemex must be gradual and matched with painful in-
creases in tax revenues from other sources. 

In any case, the Mexican impasse is primarily an internal matter and is
tightly interwoven with Mexican history and national identity. Any dé-
marche from the United States as to Mexican subsoil resources is likely to
be rebuffed as “neoimperialism.”59 North America, speaking through the
NAEWG, will be better served by analyzing the international implications
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56. Ramírez would allow mature natural gas fields that were unassociated with oil fields to
be exploited by the private sector, so that Pemex could focus investment elsewhere.  “Pemex
Chief Calls for Opening Mexico’s Energy Sector,” North American Free Trade and Investment
Report 15, no. 9, May 15, 2005.

57. Jorge Castaneda and Nathan Gardels have proposed a “North American Energy Secu-
rity Fund” that would issue securities to finance oil exploration backed by future oil rev-
enues rather than the oil itself (“How to Tap Mexico’s Potential,” Financial Times, March 8,
2005, 15). We doubt, however, that the potential return to investors would be sufficient to at-
tract much private funding.

58. See “Mexican Oil Chief Seeks Expansion,” New York Times, March 3, 2005, 8.

59. In May 2003, the US Congress passed a nonbinding resolution suggesting that any im-
migration agreement with Mexico be predicated on opening Pemex to US investment. While
the resolution went virtually unnoticed in the United States, it caused outrage in Mexico.
President Fox quickly responded that “Pemex forms not just a part of our economy but of
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of substantial reform in the Mexican energy sector, and how best to man-
age a future energy crisis in Mexico, rather than trying to advocate Mexi-
can policy adjustment from the perspective of Washington or Ottawa. 

This is not to say that the United States and Canada should abandon
Mexico to its present rigid energy policy. Through the NAEWG and other
channels, the United States and Canada should make a concerted effort to
build trust with Mexico on energy issues. Mexico should reciprocate by
abandoning collusive dealings with OPEC. 

LNG Terminals and Natural Gas Pipelines

As discussed earlier, several companies have expressed interest in locat-
ing LNG regasification terminals in Mexico. If built, the terminals would
connect to pipelines to serve northern Mexico as well as to export to
southwest United States. Unlike most portions of the energy sector, pri-
vate investment in natural gas transportation was legalized in Mexico in
1995.60 Since then, the number of interconnections between Mexico and
the United States has increased from 7 to 15 (NAEWG 2005a, 67). Cur-
rently, Mexico is a net importer of natural gas from the United States, but
the LNG terminals are expected to reduce Mexican imports from the
United States after they open. (Mexico’s first LNG terminal is expected to
begin operation in 2007; others are in the planning stages.) The free flow
of natural gas between the United States and Mexico is in the interest of
both countries and requires cooperation on continuing to build intercon-
nections and pipeline infrastructure. Private participation in LNG imports
offers US companies an opportunity to gain a foothold in Mexico in an
area where the government welcomes them. To the public at large, LNG
can powerfully demonstrate the benefits of private investment in Mexico. 

Streamlined Cross-Border Permits

Presidential permits—actually given by the DOE after receiving approvals
from the State and Defense Departments—are required before a US firm
can construct, connect, or operate an electricity transmission line across an
international border. The Bush administration’s National Energy Policy re-
port (NEPD 2001), as well as a United States Energy Association report
(USEA 2001), recommended that the US government accelerate the ap-
proval of presidential permits. Two executive orders have already at-
tempted to implement this policy.61 New permits should be particularly
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our history. . . . It has not been nor will be for sale” (“US Congressional Committee Sparks
Controversy with Proposal that Immigration Accord with Mexico be Tied to Pemex Open-
ing,” SourceMex, May 21, 2003).

60. At present, Pemex still owns 84 percent of the natural gas transmission infrastructure
(NAEWG 2005a, 17).

61. See Executive Order 13212 of May 18, 2001, Federal Register 66, no. 99, May 22, 2001, 28357;
and Executive Order 13337 of April 20, 2004, Federal Register 69, no. 87, May 5, 2004, 25299.
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helpful for future development along the southern border, which would
enable the United States to export electricity (and natural gas) to Mexico.

Clean Energy Technology Exports to Mexico

The USEA (2001) has recommended that the United States “develop 
with the Mexican Government a coordinated plan of actions to foster 
the rapid development and introduction of clean energy systems in Mex-
ico.” The recommendation has its pros and cons. Encouraging the use of
environment-friendly energy is a noble goal, but Mexico is primarily con-
cerned with obtaining enough energy to meet its growing needs. Ensur-
ing that the energy generation meets US environmental standards is a sec-
ondary concern. An aggressive US attempt to promote clean energy trade
might be perceived by Mexican nationalists as a covert attempt to under-
mine Pemex and CFE, while hypocritically relying on environmentally
questionable energy at home. On the other hand, “clean energy” systems
can also increase production. For example, better equipment will reduce
flaring in Mexican gasfields and pipelines, and antifraud mechanisms
will eliminate waste. 

To avoid a nationalist backlash, the United States should not deny im-
ports of Mexican electricity that are generated in accordance with US en-
vironmental standards (even if those standards are below “best practice”
methods), nor should the United States insist that Mexico meet “state of
the art” environmental standards beyond those already widely applied in
the United States. Meanwhile the NAEWG should undertake a project to
study the ways of advancing clean energy technology trade in North
America. The voice of Canada, an international leader in environment-
friendly energy, should be prominent. Addressing these issues in a trilat-
eral forum would put the focus on the shared goal of environmental pro-
tection rather than the narrower goal of US export promotion. 

Energy Cooperation: Final Thoughts

To date, NAFTA has not played much more than a token role in trade and
investment decisions in the energy sectors of the three countries. Trade 
is extensive, with Canadian and Mexican resources feeding the energy-
hungry appetite of US consumers. NAFTA’s modest approach to regional
energy cooperation has had its downside; in particular, the trade pact has
not spurred the efficiency gains that mark regional ties in other sectors.
Because NAFTA sidestepped sensitive investment issues, trade in energy
products has remained distorted and suboptimal.

Going forward, the short-term problems in North America are energy
shortages in Mexico and to a lesser extent, localized energy shortages in the
United States (e.g., California in 2001). Unless energy production in North
America sharply increases, the long-term problem is that North America
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will continue to be at risk of supply shortages originating in the Middle
East, Russia, and West Africa—the three large oil- and gas-exporting re-
gions. So long as the North American energy market remains integrated
with the world energy market, world price volatility will inevitably spill
over into North American price volatility.62 However, increased North
American production can reduce the region’s vulnerability to external sup-
ply shocks.

Although the United States and Canada have largely integrated their
energy markets, the ultimate goal of a unified North American energy
market is still a long way off. The United States and Canada should con-
tinue to deepen cooperation in the areas of infrastructure planning and
regulation. They should encourage Mexico to pursue tax and energy poli-
cies that will generate domestic revenues that can fund expansion of oil
and gas production and electricity generation. Such reforms are needed
first and foremost to provide a strong foundation for Mexican economic
growth. In so doing, Mexico would also contribute to North American en-
ergy security and thus to the long-term health of the North American
economy—on which Mexico is so dependent. 

Exploiting the Canadian oilsands and expanding production of US and
Mexican oil and gas should be cornerstones of a new and concerted North
American energy security policy. We return to this crucial issue in our
concluding chapter. 
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