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Foreword

Energy markets have been historically contentious in international relations. In North
America, the United States has frequently contested its neighbors’ energy policies—from
Mexico’s nationalization of its oil sector in 1938 to Canada’s National Energy Program from
1980 to 1984.

In 1994, the United States, Canada, and Mexico embarked upon a new economic
course, integrating their economies aggressively through the liberalizing North American
Free Trade Agreement (NAFTA). Trade among the three countries has grown by 100
percent in the five years since the agreement took effect, and Mexico has become the United
States’ second-largest trading partner after Canada. Both Canada and Mexico send more than
80 percent of their exports to the United States, and the United States relies on Canada and
Mexico to consume almost one-third of all U.S. exports.
 Since NAFTA eliminated many latent barriers to trade in energy, it was expected that
the agreement would prompt the development of integrated, continental markets for
electricity, natural gas, and petroleum. In the midst of booming trade among the NAFTA
countries, it is worth examining the progress of energy market integration to determine
whether the benefits from such integration have been achieved, and what issues this raises
for the rest of the economy. This paper is one of a series produced under the aegis of the
CSIS Americas Program on the progress of integration in key sectors of the North American
regional economy.  Previous studies in the series have considered the auto industry and
banking and financial services.

I am grateful to several of my colleagues at CSIS who reviewed drafts of this paper.
Robert Ebel, director of the CSIS Energy Program, helped me to find the author.  Georges
Fauriol, senior fellow and director of the Americas Program, contributed significantly to the
conceptualization of the paper and to the questions asked in the initial commission.  Luis
Giusti, CSIS senior adviser and former chairman and CEO of Petroleos de Venezuela, S.A.,
added a private sector perspective to the analysis. James Schlesinger, who served as President
Carter’s secretary of energy and is now a senior adviser at Lehman Brothers and a CSIS
counselor, was particularly generous with his time and insight into important events in which
he played a major role. Sidney Weintraub, who holds the William E. Simon Chair in Political
Economy and is my frequent collaborator in North American research, offered several
helpful comments.

The publication of this paper coincides with a research leave I am taking from CSIS.
I am particularly indebted therefore to Amy Coughenour, assistant director of the Americas
Program, and to Erin O’Donnell, program coordinator, for seeing this publication safely
through to its release.

Christopher Sands
Director and Fellow, Canada Project

CSIS Americas Program
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The Market Is Real...and It Is Maturing

Barely 20 years ago, the idea that Canada, the United States, and Mexico might form 
an “energy interdependent” entity for both production and end use—mutually bene-
fiting all three countries—was a visionary concept.1 Today it is a virtual reality. In fact, 
it is a steadily self-reinforcing phenomenon that could become practically irreversible
—regardless of the outcome of upcoming national elections in the United States and 
Mexico. Continental energy links are already complex, although not fully and widely 
recognized. For example:

n An unusually heavy snow pack during Canada’s winter tends to hold down whole-
sale U.S. power prices a few months later because excess hydroelectricity feeds the 
North Central states and New England.

n Strapped for capital, and pledged to improve its air quality by reducing sulfur 
oxide emissions, Mexico looks northward more often now for (1) affordable pur-
chases of electricity; (2) clean fuel to produce its own electricity; and/or
(3) investors to expand its domestic generating capacity.

n The gas and electricity industries in the United States, rapidly “converging” as they 
strive to survive in a competitive atmosphere of radically changed (and still chang-
ing) regulatory ground rules, both welcome contiguous markets and supply 
sources.

Nevertheless, energy dependence of any sort has been and remains a sensitive issue 
in all three countries. The anniversary of Mexico’s nationalization of its oil industry is 
still celebrated there as a holiday; and the “patrimony” of natural resources still can 
provide applause lines for electoral rhetoric. Although Canada’s inward-focused 
National Energy Program has been dead since 1985 (when a newly elected Conserva-
tive government shifted toward cooperation with the United States), some 
environmentalists in Canada continue to resist production of either primary or end-
use energy for export. And a few members of the unlikely U.S. coalition that opposed 
the North American Free Trade Agreement (NAFTA)—ranging from Ralph Nader to 
Pat Buchanan—may argue still as if the naïve energy goal President Richard M. Nixon 
christened “Project Independence” (an end to all imports) were a practical and
desirable possibility.

This author has long contended2 that energy interdependence in North America is 
a natural outgrowth of several coincidental factors: (1) the Canada–U.S. Free Trade 
Agreement (CUSFTA) and NAFTA; (2) the piecemeal but persistent reform of energy 

1. U.S. Senator Henry “Scoop” Jackson (D–WA) explored the possibilities of an integrated energy 
system for the entire Western Hemisphere. See Committee on Energy and Natural Resources, The West-
ern Hemisphere Energy System, United States Senate, Publication No. 96–45 (Washington, D.C.: U.S. 
Government Printing Office, 1975). Even earlier in Canada, the 1961 oil policy of Prime Minister John 
Diefenbaker (C) envisioned continental supply patterns to take advantage of the efficiencies of the free 
market.

2. See Joseph M. Dukert, “North American Energy Interdependence,” Geopolitics of Energy, 
December 1995, as well as the text of a more detailed presentation on June 29, 1995, at the Johns 
Hopkins School of Advanced International Studies (SAIS)—part of a course arranged for the Foreign 
Service Institute on “Energy, Environment, and U.S. Economic Interests.”
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regulation in North America; (3) the increasingly intimate relationship of natural gas 
and electricity, driven by the technology-grounded pursuit of efficiency and
environmental objectives; and (4) the emergence of electronic markets for multiple 
forms of energy, which ultimately favors deal making in interchangeable British ther-
mal units (Btu) instead of such “apple-and-orange” quantities as barrels, cubic feet of 
gas, and kilowatt hours (kWh).

One might suggest that energy interdependence in this instance is also “natural” in 
that it recognizes the benefits of geographic proximity and the availability of fuels. But 
nationalistic and protectionist traditions were enough to resist movement in this direc-
tion until these four events/trends allowed the concept to ripen rapidly within the 
decade of the 1990s.

Of course, NAFTA could collapse, and the restructuring of the energy industry 
remains a work in progress in all three countries. More is said below about the politics 
of such factors. But the physical and institutional energy bonds that have formed 
across borders in North America grow more robust each year. Once in place, these 
bonds produce a ratcheting effect; that is, they make it easier to move forward, and 
they resist slipping back.

Perhaps the most important announcement emanating from the Fourth Western 
Hemispheric Conference of Energy Ministers in New Orleans, Louisiana, at the end 
of July 1999 is the institution of a project to promote regional integration in electricity 
systems and power markets in 10 South American countries.3 Funding for the project, 
which plans to examine technical, operational, and policy issues, is modest—less than 
1 million U.S. dollars. It will come from the World Bank’s Energy Sector Management 
Assistance Organization, the U.S. Department of Energy (DOE), and major electric-
ity producers in the 10 Latin American countries themselves, which have established a 
Commission for Integration of Electricity (CIER). That project is virtually certain to 
study the impressive advances in a relatively short time toward a North American mar-
ket that involves not only electricity but essentially all forms of energy. After all, 
Canada, Mexico, and the United States account for 86 percent of all energy
consumption and 80 percent of all energy production in the Americas.

“Energy interdependence” should not be hyped for what it is not. For example, it 
does not require that national energy policies be homogenized; and no one should 
expect the national interests of three such different countries as Canada, the United 
States, and Mexico ever to coincide in detail. Nor does the net overall gain enjoyed by 
each partner in this tripartite energy relationship imply that all objections to it lack 
foundation and can be dismissed. Table 1 suggests some pluses and minuses likely to 
be raised along the way. There is no doubt that an interlocking system of supply and 
demand never can be stronger than its weakest links—which broadens the range of 
opportunities for disruption from natural events or problems arising from faulty infra-
structure; but it also encourages cooperative planning and mutual assistance that can 
forestall such difficulties or speed up solutions.

3. “Energy Secretary Richardson Announces Joint Cross Border Transmission Project,” U.S. 
Department of Energy News Release No. R–99–197, July 29, 1999. The countries are Argentina, 
Bolivia, Brazil, Chile, Columbia, Ecuador, Paraguay, Peru, Uruguay, and Venezuela.
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One traditional apprehension that should have been undercut by now, however, is 
that pertaining to national control. During NAFTA negotiations, Mexico did its 
utmost to keep the topic of energy off the table completely, mainly for fear of populist 
charges that its birthright of domestic natural resources might be relinquished to non-
public and foreign ownership. Now that some of the dust has settled, it is clear that 

Table1:  Pluses and Minuses of Energy Interdependence in North America

Clear Advantages Possible Objections

Canada
Handy, dependable market for surplus 
gas, and electricity capacity is 
enlarged

Problem of distance between 
resource-rich provinces and bulk of 
population is resolved economically

Seasonal balancing is provided for 
some electricity

Dependence on U.S. markets subjects 
energy producers to some political 
uncertainty

Links between eastern and western 
provinces become relatively weaker

Mexico
Gas and electric infrastructure can 
grow:

a. assisting national economy

b. raising living standards

c. improving social stability

Gas sales create long-term backup for 
eventual drop in oil export earnings

Resource efficiency increases through 
more capital, newer technology, and 
broader markets (domestic and 
international)

Privatization and cooperation with the 
United States invites nationalistic 
demagogism, possibly stirring political 
and social unrest

“Opening wedge” of foreign 
investment could lead to revived 
foreign control over natural resources, 
draining them for short-term profit

Dependence on U.S. energy markets 
subjects government to political 
pressures in non-energy areas

United States
Hydrocarbon supply becomes more 
reliable

Domestic resource development is 
forced to become more efficient

Energy consumers get lower average 
prices

Environment benefits by

a. fewer generating plants

b. larger share for gas in energy 
consumption mix

Added regional balancing enhances 
consumption efficiency

Increased competition threatens 
marginal domestic gas producers

Cutoffs in supply—for any reason—
still generate economic shocks and 
inconveniences

Any controls on open immigration by 
partner populations become difficult to 
justify
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energy interdependence need not rely on the issue of whether the national oil and gas 
enterprise Petroleos Mexicanos (Pemex) is fully privatized or if the Comisión Federal 
de Electricidad (CFE) completely surrenders monopoly status. The North American 
Electric Reliability Council (NERC), whose striking contributions to energy system 
integration are recounted below, happens to be a nongovernmental organization 
(NGO); but its membership from the three countries consists of national, provincial, 
and state systems; rural cooperatives; municipal entities; investor-owned utilities; inde-
pendent power producers (IPPs); and power marketers. In achieving substantial 
mutual benefits for Mexico, Canada, and the United States, ownership of individual 
energy segments within the whole complex4 is far less important than the way and the 
degree to which the continental energy market functions.

Exactly what, then, is “energy interdependence” between and among countries? In 
the simplest terms, this analysis views energy interdependence as a situation in which 
changes for any of numerous variable energy factors within one country consistently 
yield potentially significant reactions in another—despite the fact that such changes 
may take place in different arenas (as in the case of snowfall in Canada in February that 
can help New York to survive a July heat wave more affordably). Thus, the term is 
much narrower and more technical than simply a sectoral view of “commercial and 
trade interdependence” as analyzed by Charles Doran5 and others in the past. When 
energy supply and demand are determined very largely by open markets (as they are 
now in North America), policy control through foreign investment is much less
relevant—which provides the reason that the growing energy interdependence of the 
continent is less threatening today to historic sensitivities and is more politically 
acceptable.

Energy interrelationships vary in both nature and degree: the market for crude oil 
has long been global, which helped to explain why Operation Desert Storm sent a 
multi-country military force of more than half a million men to rescue Kuwaiti and 
Saudi Arabian resources from Saddam Hussein nearly a decade ago. But oil links 
worldwide tend to be one-dimensional and one-sided, while the energy ties among the 
North American partners affect virtually all aspects of supply and demand—and exert 
influence both northward and southward across both U.S. land borders.6

4. Mexico’s attempts to privatize the aging and often outmoded petrochemical plants within 
Pemex have been less than a rousing success, but this move is peripheral to energy interdependence as 
defined by this author. On the other hand, the effort to modernize and expand Pemex refineries (e.g., to 
produce domestically motor fuel that meets today’s standards) is a step toward a more efficient market 
and contributes (if only obliquely) to the energy interdependence concept—regardless of the fact that 
the refineries may continue to be state-owned enterprises.

5. Charles F. Doran, Economic Interdependence, Autonomy, and Canadian/American Relations 
(Montreal, Quebec: Institute for Research on Public Policy, 1983). See especially chapter 2,
“Independent Variables.”

6. Contiguity is a crucial contributor to energy interdependence. For example, Venezuela has com-
plained for decades (dating back at least to the time of the Eisenhower administration in the United 
States) that U.S. oil import policy gives what Venezuela considers to be undue preference to land neigh-
bors Canada and Mexico—even though Venezuela portrays itself also as a close-by and reliable supplier. 
For a discussion of the early tensions, see Franklin Tugwell, The Politics of Oil in Venezuela (Stanford, 
Cal.: Stanford University Press, 1975), pp. 67–76.
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To appreciate the ramifications of energy interdependence, it is fundamental to 
consider all energy sources—primary, intermediate, and end-use—as elements of a 
continuum. The ability to substitute one form of energy for another is vital in “Btu 
marketing” (and in formulating national energy policy), so a fair overall assessment of 
today’s circumstances and future prospects needs to examine the key supply constitu-
ents individually: (1) natural gas, (2) oil, and (3) electricity. Furthermore, electricity 
must be parsed into the numerous primary sources that give rise to power generation 
(hydro, nuclear, fossil fuels, and those generally lumped together as “other renew-
ables”). A look to the future also should weigh the demand side of the energy balance 
because technological efficiency and changes in consumption habits can exercise
profound effects on the kinds and amounts of energy to be called for.

A survey treatment of this type inevitably must deal with national statistics in 
many cases, yet it also is important to recognize that (to adapt the old saying about 
politics) all energy end use is actually “local.” Choices among potential supply 
sources—or the alternative of demand-side management—are based usually on cir-
cumstances in a particular place and a specific time frame. This is especially true in the 
case of these three countries—Canada, Mexico, and the United States—all of which 
are significant energy producers, but each of which depends on energy imports as 
well.7 National or trinational averages in price and supply availabilities explain rela-
tively little about consumption patterns. Net imports and exports among the three 
reveal less about their energy interdependence than does the volume and nature of 
energy trade.

Finally, economists who project energy source selections have a dangerous habit of 
focusing on price alone as a determinant (or on lifetime cost, which, unfortunately, 
can be even more misleading unless capital availability and opportunity costs are 
assessed, too). To avoid this blunder, we might keep in mind that extra-monetary fac-
tors often can be overriding—especially in combination (see Figure 1). Convenience, 
reliability, safety, timing, and environmental effects should be (and frequently are) 
weighed in the balance. Even when the market fails to recognize societal or personal 
externalities formally, individual energy consumers—large and small—may well do so 
on their own. As we round the millennial corner, the environmental consequences of 
energy production and use can be expected in particular to draw broader attention. 
Although it is highly unlikely that any of the three NAFTA countries will ratify the 
Kyoto Protocol in time for effective official action with respect to the 2008–2012 tar-
get period for worldwide reduction in the emissions of carbon dioxide, methane, and 
other global warming gases,8 all three have moved modestly in that direction as a
voluntary policy.

7. For the record: the Energy Information Administration’s (EIA) International Energy Annual 
1997 (published in April 1999) shows that the three countries together produced 26 percent of the 
world’s primary energy supply during 1997 and accounted for 29.6 percent of total global demand 
(Tables E1 and F1).
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Natural Gas: The New Leading Actor

Natural gas is easily the fastest-growing fossil fuel use in the world, for many reasons; 
and the Energy Information Administration’s (EIA) International Energy Outlook 
19999 projects that, by 2020, its consumption will have increased sharply in all three 
countries of North America (by some 70 percent in Mexico, more than 40 percent in 
Canada, and about 45 percent in the United States). Natural gas burns more cleanly 
than either coal or oil, and its combustion produces less carbon dioxide per unit of 
energy released than either of those. Although methane (the major constituent of nat-
ural gas) is itself one of the six global warming gases enumerated in the Kyoto 
Protocol, the practice of “flaring” gas from wells that produce it in association with oil 
has long been abandoned—for economic reasons, along with those of safety and
environmental protection.

8. The United States agrees under the Kyoto Protocol to cut back net emissions of six “global 
warming gases” (on average during this five-year period) to a composite level 7 percent below that of 
1990. Any hope of reaching this target would depend on a broad system of international credit trading 
and the ability to count sponsorship of reduction measures in other countries as equivalent to domestic 
reductions, although detailed approval of such systems remains uncertain. Canada’s assignment is a cut 
of 6 percent. Mexico, despite being a member of the Organisation for Economic Cooperation and 
Development, is not included in the list of “developed countries” that are the only ones with specific 
commitments.

9. U.S. Department of Energy, Energy Information Administration, International Energy Outlook 
1999 (Washington, D.C.: U.S. Government Printing Office, March 1999) (hereafter cited as IEO 99). 
Like most EIA publications, this is available electronically at http://www.eia.doe.gov.

Figure 1: Our Energy Goals Are Always in a Delicate, Changing Balance: 
Major Elements Interact Continuously with One Another
—Often Unpredictably
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The beauty of the vast, interconnected energy network constituted by the conti-
nental gas pipeline system is that, once in operation, it is constantly filled with 
“working gas.” (Increasing pressure even allows for a limited amount of “pipeline stor-
age.”) Because transportation costs between any two points now can be calculated 
instantaneously, this interconnection means that the price of natural gas being added 
to the system by a supplier becomes (with the addition of imputed transport expense) 
an offer price for natural gas sales at the receiving end. This explains how and why a 
three-country market for gas now exists (see Figure 2). It also explains why the effec-
tiveness of the market drops off currently as one moves south of the border toward the 
potentially huge demand areas in central Mexico—where the necessary infrastructure 
to reap its benefits remains incomplete.

It is only within the past few decades that natural gas has become the object on its 
own of intensive exploration, development, and production in North America (instead 
of the occasionally profitable but often bothersome byproduct of petroleum searches 
and discoveries). For that reason alone, the most expert industry analysts are less than 
certain exactly how much natural gas remains to be extracted from the continent (and 
the controllable space offshore).

“Proved reserves” of a fuel are defined as those whose existence in a prescribed 
region can be inferred with reasonable assurance by geological examination, experi-
ence, and usually some test drilling, but only (and this is overlooked too often) to the 
extent that these deposits are likely to be producible on an economic basis with exist-
ing technology. This means that either a general change in market price or some 
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Figure 2: The Three-Country Market for Natural Gas

Legend: (1) Southwest–Southeast; (2) Southwest–Northeast; (3) Southwest–Midwest;
(4) Southwest Panhandle–Midwest; (5) Southwest–Western; (6) Canada–Midwest;
(7) Canada–Northeast; (8) Canada–Western; (9) Rocky Mountains–Western; (10) Rocky 
Mountains–Midwest.

Source: Energy Information Administration.
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improvement in the methods of finding and “lifting” a hydrocarbon may alter a 
region’s “proved reserves” radically—literally overnight.

As of January 1, 1999, the authoritative Oil and Gas Journal estimates that some-
what more than half of North America’s total natural gas reserves lie in the United 
States, with the rest split almost evenly between Canada and Mexico. A month after 
the publication of these estimates, however, Pemex lowered its own official estimate of 
all hydrocarbon reserves in Mexico (combining oil and natural gas) by roughly half—
explaining that its new figure takes into account the general downturn in real world oil 
prices, which made the extraction of some hydrocarbon resources uneconomic. Mex-
ico’s breakdown between oil and natural gas reserves remains fuzzy—a situation that 
hampers orderly analysis, but that may not be inappropriate in light of the fact that 
much of the country’s gas-bearing geology may not have been subjected yet to careful 
and competent study. George Baker, an analyst of Mexico’s oil fortunes who often 
argued that the country’s proved reserve estimates are inflated, added his personal 
opinion that reserves could climb again if Pemex’s monopoly on exploration and pro-
duction were relaxed. He reasoned that smaller independents would be willing to 
recover more than Pemex would because the former operate from a lower cost base, 
and that large private oil companies have the capability (which Pemex lacks) of recov-
ering hydrocarbons from deepwater offshore deposits—which are not included now as 
“proved reserves.”10

Even if Canada and Mexico hold approximately equal amounts of the natural gas 
reserves that can be tapped, however, this tells only part of the story about their likely 
respective domestic supply and demand. Mexico’s population, at more than 100 mil-
lion, is already more than three times that of Canada’s. It is growing about half again as 
rapidly as the latter, and is also almost certain to show more dramatic progress in indi-
vidual living standards and energy-absorbing industrialization than either of its 
northern companions over the next couple of decades. Thus, Mexico must have far 
more natural gas to accommodate its own foreseeable needs. Today, Mexico is a net 
importer of natural gas from the United States, although quantities still are rather 
modest: only 15 billion cubic feet (bcf) were sent northward during 199811 while 54 
bcf were being imported into Mexico across the Texas, Arizona, and California bor-
ders. Meanwhile, Canada has become the third largest gas producer in the world 
(ranking behind only the United States and Russia); and it sells more than 3 trillion 
cubic feet (tcf) to the United States—about half of all it produces. At the same time, 
Canada imports only 45 bcf from the 48 contiguous states of the United States (i.e., 
less than Mexico does).12

10. Quoted by Ronald Buchanan in a dispatch from Mexico City appearing in the Houston Chron-
icle, March 2, 1999, headed “Nation’s Oil Reserve Estimates Are About to Be Halved: Mexico Due 
Dose of Crude Reality.” Baker’s remarks also draw the reader’s attention to the possibility of future 
drilling—at depths of two miles or more—within two multimillion-acre gaps in the Gulf of Mexico 
that lie beyond the 200-mile Exclusive Economic Zones (EEZs) of Mexico, the United States, and (in 
the case of the very deep eastern hole) Cuba. Since the U.S. Senate finally ratified a 1978 treaty on 
maritime limits in the gulf, the United States has proposed, in effect, to carve up the additional
potential maritime riches with Mexico by extending the boundaries of their respective EEZs.

11. As a rule, natural gas is imported from Mexico into the United States at Hidalgo, Texas, on the 
Texas Eastern Pipeline.
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A lesson in changing circumstances can be learned by looking back just to the late 
1970s. Mexico had shifted from being a significant oil exporter (prior to its expropria-
tion of the hydrocarbon industry by President Lázaro Cárdenas in 1938) to a net 
importer; and shipments of natural gas were negligible, even domestically. Suddenly, 
unanticipated discoveries of oil in Chiapas and Tabasco boosted oil reserve estimates 
impressively and offered enormous quantities of associated natural gas, too. A mam-
moth 48-inch-diameter gas pipeline project (the Gasoducto) was launched from the 
southern producing area toward the U.S. border; and Pemex (on behalf of Mexico) 
endeavored to cut a deal to supply an ad hoc consortium of a half-dozen U.S. pipeline 
companies with a relatively small amount of gas (2 million Btu per day) that could 
increase within a few years to a substantial volume—2 billion cubic feet per day or 
more.13 Months of negotiation during 1977 were spiced with posturing and misunder-
standings on both sides of the border; ultimately, however, talks among various 
representatives of Mexico’s government (who were not all of one mind) with the U.S. 
Department of State and the new federal agency that had to authorize the multiyear 
contract (the DOE) collapsed. The official reason was disagreement about the price to 
be paid for the Mexican gas (roughly $2.60 vs. $1.75 per thousand cubic feet). Pemex 
was insisting on a Btu-equivalency with a high grade of refined oil as delivered to New 
York’s harbor, while Secretary of Energy James Schlesinger (among others) argued on 
economic (and domestic political) grounds that the price for natural gas imported by 
pipeline into Texas should not exceed the highest new number the DOE might expect 
to persuade Congress to set for domestic gas producers who then were still being dis-
couraged by unrealistically low federal price caps from shipping across state lines to 
other parts of their own country.14 Mexico’s president, José López Portillo y Pacheco, 
announced that the Gasoducto would swerve westward toward Monterrey instead of 
continuing toward the U.S. border, and that its contents would be used exclusively to 
develop his own country. A belated agreement in 1979 for the United States to import 
a much more modest amount of natural gas from Mexico at a considerably higher unit 
price (300 million cubic feet, at $3.625 per mcf) did little to soothe bruised national 

12. Gas trade figures for 1998 are the revised estimates from EIA, Monthly Energy Review, May 
1999, Table 4.3.

13. It is interesting that the Memorandum of Understanding drafted by Mexico even then focused 
on Btu measurement—which could be translated readily into price equivalencies with another form or 
source of energy. In today’s wholesale electronic trading, of course, specification of precise energy
content rather than volume alone is the norm.

14. The entire story is much more complicated. For some time, the United States already had been 
importing about 1 tcf of natural gas annually from Canada, and if it then agreed to pay Mexico $2.60 
per cubic foot this undoubtedly would have forced renegotiation of the northern contract price to a 
similar level—instantly subtracting nearly half a billion dollars from the annual U.S. trade balance and 
raising the marginal cost of the much smaller volume of natural gas from Mexico astronomically. Secre-
tary Schlesinger also reasoned that the natural gas coming into Texas actually would replace lower-value 
residual fuel instead of the high-cost refined product of oil used in the Northeast largely for home heat-
ing—thus envisioning a market-related regional price. More complete details of the legal and economic 
complexities, as well as some of the personalities involved, will be included in this author’s forthcoming 
doctoral dissertation at the Johns Hopkins–SAIS, tentatively entitled “The Energy Interdependence of 
North America: The Case of Natural Gas.”



10 The Evolution of the North American Energy Market

egos, and special apprehensions about overbearing U.S. designs on Mexico’s
patrimony continued right up until the NAFTA negotiations—and even beyond.

Progress within the past few years toward a unified market has been more than 
sufficient to rebut most of the early nay-sayers, but it has had its share of predicted 
roadblocks and even some reversals—especially with respect to Mexico. Grumbling is 
heard from potential participants (not only from the United States and Canada) that 
segments of Mexico’s energy complex in which private involvement had been sought 
have not opened as rapidly or fully as hoped. A more pointed example is the recent 
situation affecting duties on natural gas.

In mid-1999, Mexico still was imposing an ad valorem tariff on natural gas 
imported from the United States, although the rate had dropped to 4 percent under 
NAFTA’s gradual phase-out agreement and was scheduled to vanish completely by 
2003. After trying unsuccessfully for almost a year to win some trade concession in 
return, Mexico’s minister of energy, Luis Téllez Kuenzler, announced that the natural 
gas tariff would be scrapped unilaterally on July 1—touting the boost the power 
industry in northern Mexico would receive from cheaper natural gas.15 In commodity 
trading, in which margins are squeezed to the point at which each penny per mcf can 
make a difference, the effect of such a 4 percent cut in prices, which normally hover 
around $2, is felt easily. But a few days before the tariff was to be waived, a group of 
independent oil producers in the United States presented a surprising petition to the 
U.S. Department of Commerce and International Trade Commission. It charged 
Mexico (as well as Venezuela, Saudi Arabia, and Iraq) with subsidizing production and 
selling oil to U.S. importers at prices lower than those charged to other countries—
and actually below their own true costs. The plaintiffs demanded a crushing retaliatory 
duty on such imports—meaning that imports from all four supplying countries might 
be halted completely. Although some experienced observers predicted immediately 
that the dumping charge hardly could pass the “laugh test,” Minister Téllez revealed at 
a June 30 news conference that Mexico would withdraw the gas tariff waiver for fur-
ther study. Overnight, the Mexican Embassy in Washington, D.C., roared into action, 
horrified at the potential consequences and anxious to demonstrate the unfairness of 
the accusation against its country.

Only a day earlier, KN Energy, Inc., had begun a public, month-long process of 
inviting expressions of interest from potential purchasers of natural gas in the Monter-
rey, Mexico, area. The fuel would be delivered from a field in Starr County, Texas, via 
a 108-mile, 24-inch-diameter pipeline that KN Energy had planned to begin building 
later in the year.16 Bill Garner, executive vice president of KN Energy’s international 
unit, told the Wall Street Journal that Mexico’s tariff had been a “competitive impedi-
ment for U.S. companies.” He continued: “Our project can now proceed, not only 
because of that, but because the terms and conditions of the market have now been 
made clear.”17 Speaking later about the ways Mexico’s unexpected cutoff of tariff relief 
affected the project, however, the same executive told this author, “It slammed it into 

15. David Shields, “Tariff Eliminated on Natural Gas Imports,” El Financiero (International
Edition), May 31, 1999, p. 22.

16. “KN Energy Announces Open Season for Monterrey Pipeline,” KNE News Release, June 29, 
1999.
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a concrete wall.” Within two days, he said, the bright prospects of the “open season” 
solicitation of customers had dropped off, and KN Energy had shut down all
engineering work on the Monterrey pipeline.18

Public efforts by U.S. Secretary of Energy Bill Richardson to help to resolve the 
“dumping” suit were straitjacketed because it was up to the Department of Commerce 
to rule on the trade issue. Nevertheless, when companies responsible for a clear
majority of U.S. oil production were polled officially, they themselves opposed the 
contentions of the small, self-styled “Save Domestic Oil” group. On August 9, 1999, 
the Department of Commerce ruled that the independent group represented too small 
a segment of the U.S. oil industry to be granted “standing” to pursue the suit. 
Although the plaintiffs threatened to seek redress in court, it appeared that the matter 
was settled. By the following day, KN Energy had resumed work on the Monterrey 
pipeline—which still could be ready to carry gas from Texas into northeast Mexico by 
the second or third quarter of 2000.19

Although domestic natural gas production in Mexico currently is increasing at a 
rate of about 10 percent per year, this growth falls short of the current 12 percent 
annual rise in national demand for the fuel. According to tighter standards of environ-
mental protection that were inaugurated under President Carlos Salinas de Gortari but 
began to take hold seriously only last year in such pollution-critical areas of Mexico as 
the capital environs, either low-sulfur oil or natural gas is mandated as a fuel in elec-
tricity generation and industrial boilers. The switchover is supposed to be essentially 
complete by 2005; and, with the demand for natural gas projected to double in less 
than a decade, fully half of the “new gas” will be used in modified existing power 
plants or in new ones like Monterrey 3 (mentioned below).

The capacity of pipelines designed to bring natural gas from Mexico into the 
United States20 is negligible compared with the trade between the United States and 
Canada; this figure (a currently ample 350 million cubic feet per day) has not changed 
since the 1980s. On the other hand, the capacity of export pipelines for natural gas 
along the southern border of the United States stands already at three times that level 
as a result of recent additions; and new projects should more than double that again by 
around the turn of the century.

The role of President Ernesto Zedillo Ponce de Leon in reforming Mexico’s energy 
outlook and prospects merits high praise for its analytical basis, farsightedness, logic, 
and conciliatory skill.21 Instead of clashing head-on with popular reverence for the 
“people’s oil,” he reaffirmed in April 1995 the explicit constitutional provision that the 
country holds inalienable and non-transferable sovereignty (dominio inalienable e 

17. Jonathan Friedland and Kathryn Kranhold, “Mexico’s Energy Reforms Lure Big U.S. Firms: 
Colorado’s KN to Launch a $50 million Project; A Tariff Is Eliminated,” Wall Street Journal, June 29, 
1999, p. A8.

18. Telephone interview by the author with Bill Garner, August 11, 1999.
19. Ibid.
20. In the event supply and demand sites shift, the direction of flow in a natural gas transmission 

pipeline can be reversed; but the time and expense involved are not trivial.
21. President Zedillo’s recent efforts to take a second big step (with regard to electricity) are bound 

to face more difficulties because, meanwhile, the long-reigning Institutional Revolutionary Party (PRI) 
lost its absolute majority in the lower house of Mexico’s legislature.
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imprescriptible) over petroleum and all hydrocarbons—including, obviously, natural 
gas. But Zedillo followed up immediately with references to Mexico’s need to improve 
the competitiveness of its productive capacity and to create permanent jobs, with bet-
ter pay and a higher quality of life for the country’s population. This meant Pemex 
should begin to concentrate public resources more than ever on the strategic activities 
(actividades estratégicas) of gas exploration, field development, and processing. Pemex 
could free itself to do so only by allowing the private sector (and even foreign enter-
prises) to move into the “non-strategic” activities of the transport, storage, and 
distribution of natural gas—which need heavy investments of capital and modern 
technology anyway. Zedillo foresaw side benefits in public safety because private 
engagement in a more comprehensive distribution network for natural gas should 
reduce vehicle delivery and surface-tank storage of such “bottled gas” as propane for 
cooking and other residential uses. And, finally, Zedillo gave a surprisingly frank eval-
uation of Mexico’s future as an oil and gas producer. Looking ahead farther, he warned 
that several of Mexico’s traditionally productive hydrocarbon zones were likely to play 
out. But before they do, he said, a “vigorous gas industry will permit the exportation of 
its surplus.” A Mexico with dwindling oil resources could contemplate “converting 
itself into an important gas exporter within the regional market of North America.”22

As things stand today, it might seem Pollyannaish to envision any future natural 
gas surplus at all for Mexico; but the recent record of technology advances in the indus-
try offers some real hope. In 1997, Mexico produced only about 1.2 tcf of natural gas 
from proved reserves that were estimated then at 63.5 tcf, for a reserves-to-production 
ratio (R:P) of 53:1. This contrasts with a ratio of only about 11:1 in the United States 
and Canada.23 With the proper combination of market incentives (to spur application 
of both capital equipment and expertise), there could well be room for Mexico’s out-
put of natural gas to confound the forecasters and outstrip growth in domestic 
demand.24 The new Texas-to-Monterrey pipeline cited earlier will be an “open access” 
facility, and someday gas from Mexico’s own Burgos Basin might flow along part of the 
same route to satisfy growing demand in the country’s third largest city. At the same 
time, existence of a continent-wide, electronic “Btu market” portends more efficient 
use of seasonal and regional variations in demand for both natural gas and electricity. 
Gas is not nearly as difficult to store as is electricity, but problems in storage long tied 
U.S. natural gas production more closely to monthly fluctuations in demand than to 
price—which does control domestic oil deliveries from marginally economic “stripper 
wells” (those producing 10 barrels per day—bbl/d—or less).

In any case, cross-border trade in natural gas within North America will depend 
heavily on continuing to expand the pipeline network needed to transport it.25 This is 

22. All citations come from a presidential text supplied by Pemex Gas, translated by the author.
23. Calculated from data in EIA, Country Analysis Brief (CAB) on Mexico, April 1999; CAB on 

Canada, December 1998; and Natural Gas Annual 1997 (October 1998).
24. The R:P ratio is misinterpreted frequently in the public press as merely an indication of how 

many years remain before a country’s domestic reserves are due to “run out.” This overlooks the simple 
fact that countries using advanced methods (such as the United States) often have increased “proved gas 
reserves” (as defined above) faster than gas is being taken from the ground—even while annual produc-
tion is rising. In general, a lower R:P ratio signifies the application of more advanced technology at least 
as often as it does imminent scarcity of a resource.
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true not only for lines that actually traverse the borders, but (especially in the case of 
Mexico) also for domestic feeder lines and distribution networks—which facilitate 
consumption and thus encourage exploration, development, and production in the 
longer term. Although the “Peso Crisis” in late 1994 is likely to have delayed fresh 
investment temporarily, the U.S. Department of Energy’s International Energy Outlook 
1999 (hereafter IEO 99) projects U.S. exports of gas to Mexico will grow more than 
sixfold between 1996 and 2020. Even then, however, they would represent less than
1/25th the volume the EIA expects to be moving into the United States from Canada 
by the end of that same period.

Near the close of 1997, a new, 45-mile pipeline began exporting natural gas from 
the United States from just east of El Paso, Texas. Almost exactly half of the two-foot-
diameter pipeline is in each country, and the project is a 50–50 joint venture between 
El Paso Energy26 and the segment of Pemex that deals with natural gas and basic pet-
rochemicals. The capacity of this single line is 212 million cubic feet per day; and 
ultimately more than four-fifths of this gas is to be used in two units of the Samalayuca 
Power Plant in Mexico’s state of Chihuahua, where the second unit has just begun 
operation and is scheduled for enlargement in two more phases. The generating fuel is 
being purchased by the Comisión Federal de Electricidad, while Pemex will deliver the 
rest of the gas to customers in Ciudad Juarez (directly across the border from El Paso) 
and to the city of Chihuahua (a couple hundred miles south)—where Sempra Energy 
of San Diego, California, is part of the consortium authorized to handle local distribu-
tion of natural gas. Mexico’s energy regulatory body, the Comisión Reguladora de 
Energia (CRE), already has allocated the gas-distribution concessions in this area; 
eventually, a large number of residents, businesses, and industrial concerns will use 
U.S. gas directly as well as the electricity produced from it.

This example undoubtedly will be followed at other points all along the southern 
border of the United States. By 2000, Sempra Energy International should have begun 
to deliver 300 mmcfd of natural gas along a 23-mile pipeline to the Presidente Juarez 
power plant in Rosarito (Baja California). Eventually, such gas also will serve the cities 
of Tijuana, Tecate, and Ensenada.27

Nevertheless, the prospective new energy traffic is not only in one direction. At the 
eastern end of the U.S.–Mexico border, Pemex started in 1997 on an ambitious pro-
gram aimed at nearly tripling the production of non-associated gas from the country’s 
largest field of this type by 2001. It plans to use U.S. know-how (from Schlumberger) 
in the seismic location of gas, drilling, and well stimulation to enhance output. If the 

25. By approximately 2004, Mexico’s southern gas fields could be supplying natural gas to Central 
America as well. Officials in Mexico and Guatemala announced that work could start in 1999 on a 347-
mile pipeline to southern Guatemala, where the gas could be used to generate electricity that would feed 
partly into a six-country power grid (SIEPEC), tentatively scheduled to be in place by the same time.

26. Despite its name, El Paso Energy is by no means restricted to operations in West Texas. 
Assuming it completes its latest corporate acquisition (Sonat, Inc., of Birmingham, Alabama), El Paso 
will own more than 40,000 miles of pipeline in 36 states. Also, like Enron and other big players in the 
“Btu market,” El Paso has been buying power plants around the country and—according to the Wall 
Street Journal (July 26, 1999)—plans to spend $1.5 billion this year in order to quadruple its current 
electricity output.

27. Don Stowers, “Mexico Generating Interest,” Hart Energy Markets, January 1999, p. 18.
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target is achieved, the more-than-half-century-old Burgos Basin will be able to pro-
duce 1.4 bcf of natural gas or more per day (bcfd)—with part to be exported to the 
southernmost tip of Texas (via Reynosa and/or Matamoros), whence it could be passed 
along existing networks to help to serve such cities as San Antonio or even Houston. 
Pemex complains that it would have been selling more gas to the United States already 
if it could have found appropriate shipping capacity on the U.S. side of the border; but 
EIA analysts suggest that the fault lies at least in part with Pemex’s inexperience with 
acquiring rights to capacity in the new open-access marketplace of the United States.28

The regulatory framework under which gas is bought, sold, stored, and shipped in 
Mexico is absolutely critical to the speed with which suitable additional infrastructure 
can be put into place. Under pure state ownership and total monopoly conditions, 
Pemex regulated itself. Facing competition within the energy sector, Mexican authori-
ties were quick to create an independent body (the CRE) to issue permits, enforce 
safety and environmental rules, and generally promote (and supervise) competition in 
a transparent way that could attract entrepreneurs through the prospect of fair profits 
at reasonable risk. Recognizing its comparative inexperience, the CRE opened itself to 
advice from the United States and other countries that have long histories of energy 
regulation and has seemed anxious to learn from earlier mistakes as well as patterns 
that have done well. One key measure of success for the CRE undoubtedly will be 
procedures for resolving controversies over interpretation of contracts. At least since 
1995, Pemex has based its own internal and domestic gas prices on a basket of five 
southern Texas sources (with allowances for transportation),29 and the EIA has docu-
mented the fact that, by 1997, wholesale gas prices in trades across the U.S. borders 
with both Canada and Mexico had begun to track fluctuations in U.S. wellhead 
prices.30

Rights to distribute natural gas locally to consumers still are in the process of being 
privatized, based on 30-year franchises determined by competitive bidding. Apart 
from the Mexico City area and Guadalajara, the dozen local distribution companies 
that existed before reform31 were concentrated in the northeast; until recently, they 
delivered only about 10 percent of the country’s natural gas. As recently as 1994, 
Pemex itself used more than 40 percent of all the gas Mexico consumed (with 40 per-
cent of that directed into just two petrochemical plants). In all of Mexico, there were 
barely a half-million residential gas customers.32 But in November 1998, CRE chair-
man Hector Olea told an international audience at the Border Energy Forum that 
natural gas service would become available to homes in 80 of Mexico’s largest

28. EIA, Natural Gas 1998: Issues and Trends (Washington, D.C.: June 1999), p. 15.
29. Interview by the author with Ernesto Estrada, Vice President, Natural Gas Division, Pemex, 

Mexico, D.F., April 27, 1995.
30. EIA, Natural Gas 1998: Issues and Trends, pp. 12–15.
31. Some of these local distribution companies operated even then as private enterprises, albeit not 

always efficiently. In Monterrey (the development of which was supposed to be a major benefit of redi-
recting the Gasoducto from export to domestic supply), separate monopoly service rights were granted 
for industrial, residential and commercial customers—leading to the installation of duplicate, parallel 
pipelines.

32. Ernesto Estrada, “Opportunities for Natural Gas in Mexico,” keynote address at the Canadian 
Energy Research Institute’s (CERI) North American Natural Gas Conference, Calgary, Alberta, March 
13–14, 1995 (hereafter referred to as the “Estrada CERI talk”).
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municipalities within two years. In many areas (including Mexico City itself), the 
groups formed to operate natural gas distribution franchises include U.S. companies, 
although firms from other countries also have competed—at times successfully.

The legislation approved in 1995 allows private companies to import and export 
gas; but it separates and isolates the ownership of pipelines, storage facilities, and dis-
tribution from one another—with the CRE pledged to eliminate cross-subsidies 
within the industry. Pemex retains exclusive rights for the extraction of natural gas, 
although NAFTA allows for “performance contracts,” under which foreign service 
companies can be paid extra amounts for surpassing pre-specified goals in finding and 
producing hydrocarbons. This clause allows a share in both risk and reward without 
permitting any outsider to acquire direct title to mineral rights; and—depending on 
the composition of the Mexican government after the 2000 elections—this still might 
become a mutually acceptable and mutually beneficial arrangement during the next 
sexenio.

The gas trade between Canada and the United States has a much longer, richer, 
and far steadier history. As noted earlier, it involved the massive amount of 1 tcf even 
before the 1973 oil embargo awakened popular concerns about energy supplies; by the 
end of 1998, it had swelled to three times that.33 Because supplies of natural gas from 
Canada were ample and competitively priced, only the lack of pipeline capacity slowed 
the rate of increase during 1996 and 1997.34 During the subsequent two years of the 
twentieth century, five more major pipelines were slated to come into being, providing 
more than another 1 tcf to U.S. markets in the Midwest, Northeast, and beyond.35

By June 1999, construction was well under way on the $3 billion, 2,300-mile
Alliance Pipeline, the longest ever built in North America. A cooperative project of 
Canadian and U.S. interests, the 42-inch line is scheduled to become operational late 
in 2000. It will carry up to 1.4 bcfd of natural gas from western Canada36 to Chicago, 
Illinois (which is shaping up as a major gas hub).37 New connecting links will have the 
ability to forward more than half that amount of gas through Ohio and eventually all 

33. The surge in natural gas exports from Canada that took place after the National Energy Pro-
gram was dropped in 1985 was facilitated especially by three developments: (1) in 1985, government 
pricing of gas exports gave way to market-based determination; (2) two years later, the government 
began to allow market action to decide how much “surplus” gas could be exported; and (3) in 1988, the 
CUSFTA prohibited most of the remaining restrictions on energy trade with the United States.

34. “1997 Natural Gas Import/Export Trade: A Second Look,” in U.S. Department of Energy, 
Office of Fossil Energy, Natural Gas Imports and Exports, First Quarter Report 1998 (Washington, D.C.: 
U.S. Government Printing Office, 1998), p. i.

35. EIA, CAB on Canada. According to the CAB issued in December 1998, 35 percent of natural 
gas imported from Canada currently goes to customers in the central United States; 23 percent to those 
in the U.S. Northeast; 14 percent to those in the U.S. Pacific Northwest; and 27 percent to those in 
California. All together, EIA’s Monthly Energy Review (August 1999) shows that imports from Canada 
represented 13 percent of total U.S. gas consumption in 1997 and about 13.5 percent in 1998.

36. One unusual aspect of the Alliance Pipeline is that it is capable of transporting “wet gas,” from 
which the natural gas liquids have not been separated yet. The intent is to remove the natural gas liquids 
in the Chicago area, where such contents (usable as fuels themselves and/or as petrochemical feedstocks) 
customarily command a higher price than in the Canadian market. As noted below, natural gas liquid 
supplies sometimes are included statistically in energy tabulations as “oil.”

37. More than one link has been proposed to deliver gas from Chicago northward—that is, back 
into Canada.
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the way to Leidy, in central Pennsylvania (site of yet another distribution hub). 
Beyond that, yet another new connector eventually will deliver some natural gas from 
Canada along this circuitous route to New York City.

Competition is a two-edged sword, however. Its vigorous introduction to long-
distance delivery of natural gas should help to control the price of the commodity to 
end-users; but rivalry along roughly parallel routes (without any regulatory guarantee 
of return on enormous up-front investments) gives pause to potential suppliers of the 
badly needed transportation services. In December 1998, Northern Border Pipeline’s 
Chicago Project already had started gas deliveries from Canada’s Saskatchewan prov-
ince, with a daily capacity of 700 mmcf; there are several proposals to fan out with 
pipelines from there. On the other hand, some widely publicized projects have been 
cancelled when real-world competition watered down the bright economic attractions 
envisioned earlier.

Tables of new “planned” capacity continue to appear; but it is a safe bet that not all 
actually will be approved and built. Still, the construction push probably will not end 
quickly, either; and this is good for both countries. As the new millennium begins, the 
EIA believes natural gas from Canada will fill about 18 percent of total demand in the 
United States. To supply this much gas, the Canadian Energy Research Institute 
(CERI) estimated that Canadian producers would need to nearly double the 4,500 new 
gas wells expected to be drilled by the end of 1998.38

The most important source of natural gas in Canada has been the Western Canada 
Sedimentary Basin (WCSB), which covers most of Saskatchewan, Alberta, British 
Columbia, and the Northwest Territories. Tapping this source occasionally has aggra-
vated tensions between this region (which exports, directly or indirectly, into every 
accessible U.S. border state) and the populous, fuel-hungry provinces of Ontario and 
Quebec. This aggravation could change in time, however. Cambridge Energy Research 
Associates suggests that natural gas reserves roughly approaching the size of those in 
the WCSB may lie off Canada’s east coast, between Newfoundland and Nova Scotia—
where large new fields are being developed and pipelines have been approved to both 
eastern Canada and New England. Also, Canada’s National Energy Board believes that 
potentially very large fields of hydrocarbons exist in the underexplored Yukon, next to 
Alaska. Alaska itself holds huge quantities of natural gas, too; but only the output of its 
more accessible fields (at Cook Inlet, close to Anchorage) has found markets outside 
the state—in the form of liquefied natural gas (LNG) sales to East Asia.39

With North American sources and demand for natural gas both expanding and 
changing, what unites the market is that deregulation and industry restructuring per-
mits customers for either gas or electricity to shop around among potential suppliers 
on what are essentially electronic bulletin boards. A single gas “hub” in 1990 (Henry 

38. EIA, CAB on Canada, December 1998.
39. An Alaskan gas pipeline from the remote North Slope has long been discussed, but it contin-

ues to prompt environmental opposition as well as economic skepticism (especially in view of other 
LNG projects that have been poised to tap the Pacific Rim market since before the economic downturn 
in Asia). Some long-range planners at the U.S. DOE appear to lean toward converting North Slope 
natural gas on site into a synthetic liquid fuel similar to diesel oil—to be piped south, possibly even via 
the large existing oil pipeline that must face eventual depletion of its source at Prudhoe Bay and uncer-
tainty whether the Arctic National Wildlife Reserve ever will provide a drop of supplemental oil.
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Hub in Louisiana) has multiplied into more than three dozen “gas market centers” in 
the United States and Canada, handling sales at almost 150 different “trading points.” 
Long-term, fixed-price contracts are giving way broadly to continuous auctions. Bulk 
transportation of both natural gas and electricity has been separated largely from either 
the basic production or the local distribution of either. As a result, pricing of either the 
energy commodity itself or its wholesale delivery can respond to the downward pres-
sure of competition; this, in turn, goads each stage of the market toward efficiency and 
effective innovation. The beauty of exchanging these two particular energy commodi-
ties (natural gas and electricity) is that each is essentially homogeneous.40 This is far 
less true for crude oil, which is traded on the world market in something like 200 
different types.

Pemex began to demonstrate some ultimate possibilities of such flexibility as early 
as 1992, when it bought 10 to 15 billion Btu per day of gas from Alberta, Canada, via 
Western Gas Marketing. For about two weeks in each of two consecutive months, the 
“Canadian gas” was “delivered” to Mexico through a Valero pipeline interconnection 
at Reynosa. Naturally, the specific molecules of gas involved did not travel thousands 
of miles; this was a bookkeeping transaction. Intermediate deliveries that had been 
scheduled previously were simply augmented and shifted along the way. But the effect 
was an instantaneous sale and shipment across two international borders.41 Today, 
marketing “hubs” exist for both natural gas and electricity; this facilitates the calcula-
tion of total price, which is the sum of commodity plus delivery service. They also 
offer (for a similarly bargained fee) temporary storage for gas when required. And, as 
one might expect, the markets for “futures” and “buy-or-sell options” also have
developed rather rapidly. For the most part, this has tended to stabilize prices, too.42

A step beyond this type of transaction came when “energy marketers” began to buy 
and sell both natural gas and electricity—depending on supply and demand. If cus-
tomers for natural gas were abundant and the marketers were able to charge prices they 
considered favorable, they sold this commodity as usual. But if demand for electricity 
made it a more attractive product, the combination of IPPs and low-capital-cost,
gas-fueled, combined-cycle turbines with high efficiency made it easy to “add value” to 
the natural gas first by converting it into electricity—a more profitable product at that 
time and place. In the United States especially, an intra- and inter-industry revolution 
started simultaneously—guided by a vigorous new motivation to cut costs and to enter 
or expand profitable markets. Some traditional utilities sold off all or most of their 
generating facilities, preferring the upside potential of market-based growth in new 

40. It is true that suppliers of electricity may charge different rates for delivery at specified voltages 
and assess a premium for special guarantees of reliability (for example, in cases in which masses of com-
puters or other operations sensitive to interruption call for an extraordinary quality of service); but these 
supplement the basic commodity.

41. Personal communication from Leonard B. Levine, of TransCanada Pipelines, April 21, 1995.
42. The brief, wild surge in wholesale electricity prices in the East-Central United States during 

summer 1998 probably demonstrated only the immaturity of the market for power purchases. Accord-
ing to an investigatory report by the staff of the U.S. Federal Energy Regulatory Commission (FERC), 
real economic damage was narrow in scope and confined to those who had failed to utilize the risk-
limiting procedures and instruments available to them. Alberta, Canada, saw a similar price spike after 
a wholesale electricity market was introduced.
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fields or sub-fields to what now seemed the relative uncertainty of rigidly regulated 
(yet partly competitive) retail sales. There always had been some utilities that sold both 
natural gas and electricity, but now the number of combined firms multiplied.43 And 
international ventures beckoned.

It will be interesting to see how KN Energy fares with its latest U.S. innovation—
which promises great flexibility in both gas and electricity markets. During the next 
five years the company says it will build the equivalent of 10 new power plants of 500 
MW each at various sites adjacent to natural gas pipelines it owns and operates. Col-
lectively, this is a huge amount of electricity generating capability—roughly 
comparable to four of the largest nuclear reactor units in service anywhere today, but 
dispersed strategically. The new plants are envisioned neither as “baseload” nor “peak-
ers,” but operating in an “intermediate” mode. This suggests that they would expect to 
be called upon rather regularly by some customers in their immediate vicinity (and to 
earn somewhat higher rates than the lowest-cost plants in any given system), but 
would also be free to market some power that could be wheeled to other customers as 
required (and perhaps at even more favorable rates). While full-time, year-round base-
load output would amortise the capital invested in their installation more quickly, it 
would also commit a fixed amount of transport capacity in the KNE pipeline—help-
ing to ensure its economic success at lower risk, but thwarting it from maximal profits 
under some circumstances (which might come from selling pipeline space at a premium 
to other wholesale customers for the gas). On the other hand, if the units were content 
to supply “peaking power” only in response to very high electricity demand in the 
respective areas they served, they might command top wholesale kilowatt-hour prices 
whenever they were in service; but total profit for the operating company would
probably be smaller.

Natural gas can be either a primary energy source (when used to fuel electric gen-
erating systems) or an end-use energy source in itself. Its major end uses are for 
cooking and space heating;44 but demand for the latter is related to local weather 
(which, in turn, depends on geography and the time of year). Demand for electricity 
has seasonal variations, too, but they are more complicated. For example, the Pacific 
Northwest has long been blessed with ample hydroelectricity at low cost, which has 
encouraged its use in space heating. As a result, utilities in that area must meet higher 
demand peaks in winter. Farther south, however, the big residential and commercial 
use of electricity is for air conditioning—producing demand peaks during hot 

43. In the United States, Canada, and Mexico, federal regulation of both natural gas and electric-
ity is carried out by the same body (the FERC in the United States, the National Energy Board in 
Canada, and the CRE in Mexico). An additional tie between natural gas and electricity in Mexico arises 
from the fact that the director general of Pemex is a statutory member of the CFE.

44. Large amounts of natural gas are used also as feedstocks for petrochemicals; but this mono-
graph—struggling under the burden of presenting briefly a very large number of energy interrelation-
ships within a political-economic context—does not venture far into this nonenergy application. Let it 
suffice to say that “basic” petrochemicals still come under Pemex purview in Mexico, but that the redef-
inition of terms by the administration (similar to the tack taken with natural gas and electricity) pro-
gressively has reduced the number of products held as government monopolies. Attempts to privatize 
Pemex petrochemical facilities (including some that are outmoded or in poor condition) have not met 
with much success, however—in part because of continuing discouragement of the whole process by 
nationalists and labor unions.
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weather. To the extent that market links develop within the entire continent’s natural 
gas and electricity networks (and between them), we can expect production and 
exchange to become noticeably more efficient—with the result of lower costs, better 
coverage, more reliable service, a reduced need for additional plants, and probably less 
pollution.

In 1998, Mexico directed over 25 percent more natural gas into producing elec-
tricity than it had the year before; but it still was using almost four times as much oil 
in generation—in part, probably, because the world market for petroleum was so weak 
and surplus domestic production (especially of heavy residual oil) was available. 
According to the Energy Secretariat, however, the picture will change dramatically. By 
2007, it is planned that Mexico’s electricity sector will use more than twice as much 
natural gas as oil in its primary energy inputs.45

In the United States, 26.5 percent of all natural gas consumed during 1998 went 
into generating electricity, and this share is growing. To state the relationship another 
way, close to 15 percent of all U.S.-generated electricity during 1998 used natural gas 
as primary fuel; and natural gas was responsible for more than half of all non-utility 
generation. This last statistic is especially noteworthy, because the role of non-utility 
generators (NUGs) is growing rapidly throughout the country. NUGs are likely to 
become leaders in building energy trade between the United States and Mexico.46 For 
Canada, on the other hand, long reliance on hydroelectric and nuclear power has 
made natural gas–fueled generation a surprisingly slow starter—representing no more 
than 3 or 4 percent of the national output annually through 1997.

Consumer technology will not stand still, so the details of the market will keep 
changing. Gas-fueled air conditioning is starting to compete already in large buildings; 
the big winners among motor vehicles for the twenty-first century (electrics?
compressed-gas cars? fuel cell systems? hybrids?) remain unclear. But there is no doubt 
that North America’s energy interdependence should make it easier for whatever is 
done to be done well.

Aside from its trade via pipelines north and south, the United States has no means 
of complementing its own domestic production of natural gas other than by relying on 
imports of liquefied natural gas (LNG) in enormous tankers—virtual oceangoing 
thermos bottles—that transport the commodity at extraordinarily low temperature 
(below –260 degrees, F.). Several facilities to accept LNG and reconvert it to gaseous 
fuel exist, but they are underutilized and offer little promise of ever competing signifi-
cantly with year-in, year-out pipeline deliveries for a continental market with North 
America’s geographical characteristics.47

45. Data supplied by the Mexican embassy in Washington, D.C.
46. Percentages were calculated by the author from data presented in various tables of Monthly 

Energy Review, May 1999. 
47. To offer a concrete image of relative scale: In 1998, U.S. imports of LNG from Algeria (by far 

its largest supplier) almost exactly matched the still-modest volume of pipeline gas being exchanged 
across the U.S.–Mexico border; but the latter trade should surpass the former in 1999 and pull ahead 
sharply in future years. LNG economics depend greatly on the number of deliveries that can be made 
each year by the expensive carrier vessels, so reducing the length of each voyage is important. In the 
future, Venezuela and Colombia thus might become competitive suppliers of LNG—especially to such 
a peninsular market as Florida, which lies at the end of every land-based pipeline and power cable.
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Oil: Long Central in Calculations

In the United States, both gas and oil resources on public lands (including offshore 
holdings) are controlled primarily by the federal government, although the actual oil 
production and refining are highly diversified private enterprises. In Canada, the fun-
damental jurisdiction over resources lies with the provinces, instead of with Ottawa. In 
Mexico, all exploration, development, and production (as well as oil refining and the 
production of basic petrochemicals) are directed centrally by Pemex.

Since the “Energy Crisis” of 1973–1974—which was precipitated by a politically 
retaliatory embargo by Arab producers against Western supporters of Israel, but mag-
nified in its effects by rigid U.S. market controls—oil has been considered the core of 
virtually all energy problems. It is the most popular source of energy in the world and 
is expected to remain so well into the twenty-first century. In the context of North 
America’s energy interdependence, however, oil may be the most straightforward ele-
ment. To some degree, each of the three countries has an interest in limiting its own 
use of this fuel.

Occasionally, statistical analyses are confusing because of a failure to disaggregate 
two constituents—crude oil and refined petroleum products.48 Trade in both is well 
established among the United States, Canada, and Mexico. For various reasons, each 
of the three is both an importer and an exporter. But the oil picture has changed mark-
edly for North America in recent years, and today’s outlook probably includes a few 
surprises for the casual observer.

The United States is by far the largest oil consumer of the three North American 
countries, and it relies heavily on the other two for its net petroleum imports. In 1998, 
Venezuela was the chief U.S. supplier, with 1.7 million barrels per day (mbd) in crude 
and refined products combined; but Canada was a close runner-up, with 1.6 mbd. 
Mexico was fourth, with 1.3 mbd (not far behind Saudi Arabia’s 1.5 mbd). But 98 
percent of Mexico’s shipments to the United States (both by pipeline and tanker) was 
crude oil—much of it a heavy, high-sulfur grade for which Mexico itself lacks suitable 
refining capacity.49 In fact, Mexico imports almost 150,000 bbl/d in U.S. refined 
products.

A few years ago, Pemex shared with Shell Oil the $1 billion cost of modifying a 
refinery at Deer Park, Texas, so it could handle “Maya” crude oil from Mexico and 
ship back unleaded gasoline. Early in 1998, Pemex made a similar agreement with 
another U.S.-based refiner (Clark USA); and a new, specialized Clark plant at Port 
Arthur, Texas, should be completed by 2001. Pemex also has said it would invest $3.1 
billion between 1999 and 2001 to modernize refineries within its own borders, with 
plans to build 44 new plants (relatively small ones for the most part) and to upgrade 

48. Yet another factor is natural gas plant liquids (NGL)—which are tabulated separately but then 
sometimes added into oil production statistics without this being called out. They include propane, 
butane, and a host of other products that have similar low densities at ambient temperatures that are 
extracted in useful quantities from natural gas during processing. They also can include motor gasoline, 
diesel fuel, and so on. It is not widely recognized that NGL (as distinguished from “crude oil”) makes 
up one-fourth of “domestic oil production” for Canada and more than one-fifth of that in the United 
States. NGL’s share in Mexico has been considerably lower—between 10 and 15 percent.

49. EIA, Monthly Energy Review, August 1999.
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22 others over a five-year span; but—as is the case with so much of Mexico’s intentions 
for economic development—capital is scarce. One multibillion-dollar upgrade effort 
(at the Cadereyta refinery in the northern state of Nuevo Leon, where Monterrey is 
located) is supposed to be completed late in 2000; but uncertainties about global 
financing have delayed companion efforts of similar scale at Minatitlán and Salina 
Cruz (both of which are in the Isthmus of Tehuantepec, at the base of the Yucatan 
Peninsula).50 In May 1999, Pemex confessed that its first efforts to arrange financing 
for smaller upgrading projects at Salamanca and Tula (in central Mexico) also had 
been thwarted by the failure to obtain financing that would have made those projects 
economical.51

Plummeting world oil prices during 1998 affected all three countries, but not all 
in the same way. Income for independent U.S. producers fell from $1.3 billion to 
essentially zero; but vertically integrated companies were compensated to some degree 
by increased sales of the products they refined, and the country as a whole basked in 
the glow of low inflation—aided by bargain energy prices for consumers. In Mexico, 
by contrast, oil generates about one-third of all federal revenue; and repeated mid-year 
cutbacks in the national budget were necessary. Canada’s growth in oil output began to 
level off as wellhead prices fell; but the U.S. economic boom was good overall for 
Canadian exports, including those of oil and natural gas.

Canada sells almost as much petroleum to the United States as it uses domestically; 
and half of its oil refining capacity is located in Ontario and Quebec provinces. Yet, 
because Canada’s production has been concentrated to such an extent in the western 
provinces, and Montreal is literally at the far end of its domestic pipeline network, 
some of the country’s population centers in the east also depend on oil deliveries from 
overseas.52 The start of production from Newfoundland’s enormous Hibernia Field, 
expected to yield a billion barrels or more of light, sweet (i.e., low-sulfur) oil, will shift 
the center of gravity somewhat to the east; but another factor for the future is Canada’s 
increasing success in producing “synthetic oil” from tar sands and bitumen, which also 
lie in the west. These now account for about one-fifth of Canada’s entire oil output. 
Their production cost is less than $10 per barrel,53 but the chief reason they have been 
economically competitive is that heavy capital costs associated with their development 
have been written off by now. According to IEO 99, production costs for crude oil 
from the Persian Gulf currently average less than $1.75 per barrel, and

More than three-quarters of all OPEC [Organization of Petroleum Exporting 
Countries] reserves can be produced at a cost (including exploration to replace 
extracted reserves, development, and operation) of less than $5 per barrel.54

Cost differentials provide the reason the United States in 1998 imported more 
than 56 percent of the petroleum it consumed (although it also exported close to

50. EIA, CAB on Mexico, April 1999.
51. “Worldwatch: The Americas—Briefly,” Wall Street Journal, May 24, 1999, p. A22.
52. Recent sources of these imports—amounting to about 600,000 bbl/d—include the North Sea, 

Nigeria, and Venezuela as well as the United States. It is conceivable, perhaps, that the evolution of 
North America’s energy market could concentrate reliance on this continent even further.

53. IEO 99, p. 23.
54. Ibid., p. 26.
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1 million bbl/d of oil in crude oil and refined products).55 The United States has inves-
tigated its own resources more thoroughly than any other country—and already used 
secondary and tertiary recovery,56 not to mention “horizontal drilling” deep below the 
surface, to drain the last drop possible so that a vast number of the wells in its tradi-
tional “Oil Patch” now yield barely a trickle. These stripper wells are kept going only 
so long as operating expenses do not exceed the value of what they produce—which 
means that many of them are “shut in” (irrevocably, for practical purposes) if the mar-
ket price of oil drops to anywhere near $10/bbl.57 Although oil prices recovered 
appreciably in 1999, the EIA projected in May 1999 that total U.S. production of 
crude oil could decline in the near term to the lowest point in half a century.

The question of “energy security”58 rarely is mentioned these days. The ability of 
the United States to tolerate a large, sudden cutoff in oil supply from the rich produc-
ing regions of the Middle East has been enhanced by the development of alternative 
sources, especially in the Western Hemisphere—as well as by awareness of the specific 
possibilities of short-term fuel-switching and conservation, the agreement within the 
International Energy Agency (IEA) for emergency burden-sharing,59 and a sizeable 
Strategic Petroleum Reserve.60 Still, any sharp reduction in the availability of low-cost 
crude oil from the Persian Gulf would escalate prices worldwide; this inflation would 
impose economic penalties on all oil importers.

More than two-thirds of the petroleum consumed in the United States is used in 
transportation; the input to gasoline and diesel fuel for U.S. autos, buses, and trucks 
far exceeds what the country can produce on its own. Thus, the joint government–
industry endeavor to develop by 2004 a new generation of vehicles (focused on a

55. Monthly Energy Review, August 1999, Table 1.8, “Overview of U.S. Petroleum Trade,” p. 15.
56. “Secondary recovery” refers to the practice of reinjecting natural gas or flooding an existing 

well with water in order to maintain pressure and thus bring more hydrocarbons to the surface. Beyond 
that, tertiary methods involve pumping in fluid solvents that almost literally scour crude oil from the 
porous strata below.

57. Monthly Energy Review, August 1999, Table 9.1, “Crude Oil Price Summary,” p. 111, indicates 
that, in December 1998, the average price paid by U.S. refiners to acquire a barrel of domestic crude 
was $10.52; but that the cost of purchasing imported oil that month from all sources was—as is
typical—even less, only $9.39/bbl.

58. The term “energy security” was popularized to a considerable extent by a DOE report by that 
title to President Ronald Reagan in March 1987. Although there have been numerous changes to the 
national and global situation reported then, that document still is worth examining for its analytical 
approach and the principles underlying its conclusions.

59. Mexico is not a member of the IEA; and, in practice, that organization’s members (which do 
include the United States and Canada) have hesitated to invoke emergency provisions for drawing down 
strategic oil reserves at times in which normal supplies are disrupted. Thus, the effective ground rules 
for IEA “burden sharing” are unclear. Furthermore, Mexico refused flatly during NAFTA negotiations 
to accept the “proportionality” clause of the CUSFTA, under which (in case energy demand had to be 
cut back deliberately by government action) each contracting party agreed to maintain the percentage of 
total domestic supply that had been made available for export to the other. Thus, the benefits of
potential “burden sharing” in North America’s energy market may be largely psychological.

60. The Strategic Petroleum Reserve is the largest emergency oil stockpile in the world. By the end 
of 1999, it will near its all-time peak of 592 million barrels as a result of the DOE’s decision to help 
price-buffeted domestic producers by allowing federal royalty payments for Gulf of Mexico oil to be 
made in kind rather than in cash and adding 28 million barrels to the reserve.
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modestly priced five-seat auto providing 80 miles per gallon with reduced emission of 
all pollutants) could well be a historic milestone in continental energy history. Surpris-
ingly rapid progress in this direction is being made by automakers all over the world; it 
could well take a decade or longer to decide which of several promising technologies 
wins market approval. But it seems very likely that the central role of oil in personal 
transportation will be modified in some ways.61

The EIA’s IEO 99 still does not take such longer-range possibilities into account; 
yet it foresees Canada’s oil consumption rising at an annual rate of only 1 percent 
between the late 1990s and 2020. Barring any U.S. policy changes, IEO 99 projects 
the comparable U.S. rise at 1.2 percent per year and Mexico’s at 2.4 percent. If these 
forecasts prove generally accurate (and, of course, this is a big “if”), then Mexico needs 
to take notice. Although IEO 99 ventures the opinion that Mexico will “adopt energy 
policies that encourage the efficient development of its vast resource base” and there-
fore reach oil-production volumes approaching 4 million bbl/d by 2010,62 its separate 
projection of Mexico’s oil consumption by that time is 2.6 mbd—which implies that 
its exports of crude oil must drop. The bottom line appears to be that Mexico is not 
nearly as oil-rich as it once thought. On the other hand, it may be richer than it has 
realized in natural gas (assuming that the capital and technology are available to 
develop this sadly neglected resource). Mexico clearly stands to gain by continuing and 
amplifying its energy interdependence.63

The EIA’s Country Analysis Brief describes Pemex as a “symbol of Mexican sover-
eignty and independence”; and there is no basic reason that Pemex should need to be 
privatized. Depending on the manner of measurement, Pemex is the world’s fifth or 
sixth largest oil company; in this era of Big Oil corporate mergers, however, it is obvi-
ous that sheer size does not have to equate with clumsy bureaucracy. Pemex’s director 
general since 1995, Adrian Lajous, recognizes this imbalance; and Pemex has slashed 
its work force by almost half while establishing what amount to “profit centers” for its 
various operations.64 Predictably, of course, these moves have crystallized labor opposi-
tion to energy restructuring. Pemex still must overcome a reputation for arrogance, 
corruption, and environmental unconcern; but—if government officials resist the 
temptation to treat it like a “cash cow” or a job farm—Pemex should have no trouble 
fitting smoothly into international markets, to the benefit of Mexico’s populace as well 
as to that of the rest of the tripartite North American energy community.

61. Only a century ago, it was uncertain whether motor vehicles (which already had become pop-
ular) would be propelled in the future chiefly by steam, electric batteries, or something like the internal 
combustion engine. A similar but more advanced competition is likely to play out early in the next 
century.

62. IEO 99, p. 29.
63. This need not be limited to North America in the longer run. As countries in Central America 

struggle to recover from the disastrous effects of 1998’s hurricane season, they plan to resume a move 
toward international grids for electricity and/or natural gas. In Venezuela (associated with Mexico and 
Columbia in the Group of Three), there has been some talk of sending a natural gas pipeline north to 
complement exports of LNG. Perhaps Scoop Jackson’s vision of a Western Hemisphere energy system 
(see footnote 1) will not seem so far-fetched by 2050 or so.

64. For a recent evaluation of the “new Pemex” in what would be expected to be a cautiously 
critical publication, see Jonathan Friedland, “Priming Pemex: Mexico’s Oil Company Becomes
Businesslike to Avoid Privatization,” Wall Street Journal, May 24, 1999, p. A1.
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Electricity: Linchpin of Modern Society

Electricity is both a consumer of primary energy and an energy source in itself for end 
users. Because electricity is so intimately involved in such a broad range of goods and 
services, its consumption continues to track closely the growth rate of gross domestic 
product (GDP)—although the ratio can be less than 1:1. The reference case in IEO 99 
projects an annual growth rate of 1.2 percent in electricity consumption by the United 
States between 1996 and 2000, with a comparable rate of increase of 1.4 percent for 
Canada and 3.9 percent for Mexico.

In the United States and Canada, the use of oil to generate electricity has faded 
notably, however, and probably will continue to decline. In Canada, only about 2
percent of all electricity has been based on oil throughout the 1990s; the U.S. figure is 
between just 3 and 4 percent. Currently, Mexico seems to be heading systematically in 
the same direction, even though about half of its generation still depends on oil. Many 
older, steam-based power plants with oil-fired boilers once burned heavy (and environ-
mentally “dirty”) residual oil—literally from the bottom of the barrel—but a large 
number of such plants has been taken out of service, while others either have been or 
are being converted to use other fuels. Combustion turbines (including the more 
highly efficient combined-cycle variety) normally can use either a lighter, refined oil 
(called Number Two) or natural gas. For those facilities in which switching back and 
forth is fairly easy, the relative price and availability of the two fuels during a given 
time frame determines which one will be used.65 The inputs of other primary energy 
sources for generation in the United State, Canada, and Mexico, along with some
factors affecting their respective contributions, are considered below.

As with natural gas, trade in electricity between Canada and the United States has 
been much more vigorous than that between the United States and Mexico; in 1997, 
its volume was 40 times as great.66 Still, the flows across both borders must be counted 
as significant (especially on a regional basis); and the ebb and flow in year-to-year 
“electricity trade balances” show that supply and demand forces now act continentally. 
A growing number of independent power brokers, as well as U.S. utilities, are receiv-
ing export licenses that permit them to sell electricity into Canada; in mid-1998, 
PanCanadian Petroleum became the first producer of natural gas in that country to 
market electricity southward as well.67 A major achievement of the CUSFTA was to 
regard electricity as a regular commodity, a precedent continued by NAFTA—under 
which all electricity tariffs have been phased out at both borders.

The power connections between Canada and the United States already are robust, 
and there has been no flurry of stringing new transmission lines to match the pattern 
displayed with respect to natural gas. Transport capacity along the U.S. border with 
Canada almost never is strained; and the two basic questions that have determined the 
actual volume of electricity trade in recent years have been (1) Do the various

65. During the “heating season,” in which much natural gas is being burned in furnaces, its well-
head price usually rises, and the use of oil for generating electricity increases correspondingly. This is 
reflected readily in a comparison of the price and consumption tables of EIA, Monthly Energy Review.
A similar effect is noted during 1998, when world oil prices dropped precipitously.

66. EIA, Electric Power Annual 1997, Vol. II, Tables 42 and 43, p. 71.
67. EIA, CAB on Canada, December 1998.



Joseph M. Dukert 25

Canadian provinces have power to spare? and (2) Is it economical under prevailing 
circumstances for potential wholesale customers in the United States to pay whatever 
it happens to cost at the moment?

In the long run, climate plays a key role in “normal” seasonal flows, and weather 
fluctuations give rise to special cases of short-term demand variations—especially with 
regard to space conditioning. The northwestern United States, accustomed to rela-
tively cheap hydropower within U.S. borders, is heavily dependent on electric 
heating—which usually produces winter peaks in demand. By contrast, much of the 
rest of the country experiences hot-weather peaks because of air conditioning. Clearly, 
however, there are exceptions from year to year.68 As is discussed below in connection 
with various primary energy sources for electricity generation, there are numerous 
other factors, too, in supply and demand that may affect the trade of electricity (and 
natural gas) across borders. For this reason, it probably is futile to search for any precise 
correlation between trade volume alone and what one might call the “degree of
interdependence.” The critical criterion is more subjective, involving an evaluation of 
the degree to which one country comes to accept and expect such power exchange 
whenever it seems necessary or just desirable.

Energy interdependence has long been exemplified (if modestly) along both inter-
national borders by the joint exploitation of rivers as sources of hydroelectric power. 
This practice has gone on since 1901 at Niagara Falls and for more than 40 years in the 
U.S.–Mexico project at Falcon Dam.69 Beyond joint production, however, the practice 
of selling electricity generated in one country for end use in another has been common 
for many years; and there are signs that a loosening of regulatory restrictions in all 
three countries is beginning to speed up an integrative process that has come farther 
already than is commonly recognized. There are numerous instances in which, to use 
the bland language of a U.S. government report, “consumers can be served more effi-
ciently if they are connected to foreign transmission lines, because they are 
geographically closer to those lines.”70 Keep in mind that 80 percent of all Canadians 
live within 120 miles of the United States, and that there are heavy population
concentrations along both sides of the U.S.–Mexico border.

Canada is a world-class producer of electricity for its size, and in some years has 
delivered almost 10 percent of all it generates to its southern neighbor’s utilities for 
eventual distribution locally across a broad swath of states.71 In 1996, however, Can-
ada’s net exports dropped to less than 7 percent72 and the following year Canadian 
imports of U.S. electricity almost doubled (from 7.7 billion KWh to 14 billion).73 Vari-
ations in such trade usually are traceable to Canada’s heavy reliance on hydroelectricity 

68. Like the United States, Canada experienced an extraordinarily hot summer in 1999. For exam-
ple, because of the use of air conditioning, Ontario saw peaks in electricity demand that came close to 
matching its all-time winter record.

69. U.S. Department of Energy, Energy Information Administration, U.S. Electricity Trade with 
Canada and Mexico (Washington, D.C.: January 1992), p. vii. (Cited hereafter as U.S.–Canada–Mexico 
Electricity Study 92.)

70. EIA, Electric Power Annual 1997, Vol. II, p. 55.
71. U.S.–Canada–Mexico Electricity Study 92, p. viii.
72. Calculated from data in EIA, CAB on Canada, December 1998.
73. EIA, Electric Power Annual 1997, Vol. II., Table 43, p. 71.
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(subject to year-to-year differences in precipitation) and on nuclear power (which, on 
occasion, has been sharply curtailed, as explained below). At times, Canada has had to 
depend to a considerable extent on U.S. generation of electricity; on a regular basis, 
some Canadian utilities trade more electricity with neighboring U.S. utilities than 
they do with other provinces.74 In fact, so many substantial power links exist that the 
two countries have long cooperated closely in the North American Electric Reliability 
Council (NERC).75 More recently, the U.S. Federal Energy Regulatory Commission 
(FERC) and the Canadian National Energy Board worked together on the rules under 
which Canadian utilities could become an integral part of Regional Transmission 
Groups centered in the United States. Figure 3 shows how the membership of the 
NERC’s Regional Commissions crosses national frontiers.

In July 1998, the NERC agreed to consider Hydro Québec an integral part of the 
Eastern Connection. At the same time, the board of the NERC voted to begin trans-
forming the voluntary organization into a self-regulating reliability body with powers 
to enforce compliance and thus help to protect against outages. The effectiveness of 

74. U.S.–Mexico–Canada Electricity Study 92, p. 9.
75. More recently, utility companies in Canada and the United States cooperated in an emergency 

drill to examine potential “Y2K” computer problems that might affect the supply of electricity in North 
America as a result of the rollover of calendars on computers on January 1, 2000. Baja California Norte, 
which is not connected with Mexico’s national grid, is also a part of the NERC; and it is logical to 
assume that most other states in northern Mexico will become involved in the future (see discussion of 
ERCOT).

Figure 3: The NERC’s Regional Commissions Cross National Frontiers
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this incipient North American Reliability Organization (NAERO) will depend largely 
on whether the U.S. Congress approves something akin to a section of the Clinton 
administration’s electric industry restructuring legislation that would authorize the 
FERC to enforce NAERO decisions within the United States. Of course, this still 
would not extend the enforcement powers of the NAERO (literally a trinational 
NGO) to Canada and part of Mexico unless those countries took similar measures.

The restructuring of the electricity industry has been under way in all three
countries for years, and it will be for some time. The United States began the trend 
(inadvertently, in part) during the Carter administration, with legislation aimed at 
encouraging the use of renewable energy through preferences for decentralized gener-
ating facilities that did not need to be part of traditional utilities. In the longer run, 
this legislation has led to a situation in which non-utility generation (empowered by 
subsequent statutes and rules) is growing much more rapidly than U.S. electricity pro-
duction by old-line companies.76 Access to transmission systems for the wholesale 
shipment of electricity essentially has been opened on an equal-fee footing to anyone; 
and an increasing number of retail customers is being allowed by state law and/or the 
decrees of individual public utility commissions to choose their own ultimate electric-
ity suppliers on competitive grounds. Whether the Democratic Clinton 
administration and a Republican Congress can get together in passing a federal elec-
tricity industry restructuring act or a patchwork of systems is instituted by all the states 
(most of which are taking what they consider to be appropriate action on their own), 
the general picture for international sales is likely to be increasingly favorable. Inde-
pendent system operators are developing to handle traffic regionally in an efficient and 
cost-effective way. From a practical standpoint, the natural marketing regions already 
overlap international borders; and the density of both suppliers and consumers of 
power in the vicinity of the borders is increasing.

As in the United States, most of the action in Canadian electricity regulatory 
reform is at the provincial level.77 Canadian utilities have been selling wholesale power 
at the border to U.S. utilities for a long time; but it has only been since energy markets 
started becoming freer that the FERC began granting them authorization to sell elec-
tricity directly into wholesale78 U.S. markets. Alberta created a competitive market for 
generation in 1995, instituting a power pool for spot trading; and, by the time this was 
written, two utilities in that province (along with one in each of three other prov-
inces—British Columbia, Quebec, and Newfoundland) had received permission to 
sell directly into the United States on a wholesale basis under market-based rates. In 
turn, U.S. suppliers have been able since 1997 to “wheel” power they sell across the 

76. By 1998 (according to EIA, Monthly Energy Review (August 1999, Table 7.1, p. 95), net gen-
eration of electricity by non-utility producers had climbed to more than 11 percent of the national total 
(407,462 million kWh out of 3,619,632 million kWh in all).

77. The Canadian Constitution Act of 1867 gives the provinces exclusive jurisdiction over elec-
tricity generating sites. Furthermore, Canada’s National Energy Board has the authority to regulate 
imports and exports of electricity but not exchanges between provinces. Ownership of major electric 
utilities is divided among the provinces, private investors, and municipalities; and a couple of Crown 
corporations exist as well.

78. The FERC cannot grant permission for sales to retail customers; this is a matter left to state 
discretion.
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Quebec grid to municipal wholesalers and cooperative purchasers of electricity in
Canada.79 Meanwhile, the province of  Ontario has put forth a plan aimed clearly at 
integrating the adjacent U.S. and Canadian grids along its international border and 
promoting competitive exchanges there, too. Ontario has relieved concerns about 
monopolistic market power by separating the generation and transmission arms of 
what had been “Ontario Hydro” and by inaugurating a separate distribution system to 
permit free competition in both generation procurement and retail sales. Neverthless, 
by mid-1999 its new marketing arm had not yet won the FERC's okay for general 
direct sales to end-users.

Considering that Mexico has had farther to come than either Canada or the 
United States in bringing the benefits of competition to the electricity field, it has 
made considerable progress as well. Late in 1992, President Salinas pushed through a 
new Law for the Public Service of Electric Power that redefined Mexico’s constitution, 
in effect, by providing a list of exceptions in small-scale generation that were not to be 
“considered public service” and thus would be open to private ownership. All electric-
ity generated in this fashion, however, would either have to be used by the private 
enterprise itself or sold to the national grid, which the federal government owns and 
operates.

In 1998, the CFE awarded tenders for more than 2,000 MW of new capacity in 
IPPs at seven sites, ranging from Nogales and Hermosillo (in the Northwest) and 
Monterrey (Northeast) to Campeche on the Yucatan Peninsula. Four others (totaling 
1,450 MW) already were being built, all in the North. In addition, the new Samal-
ayuca Power Plant (mentioned earlier in connection with a just-opened pipeline from 
Texas) was built by a consortium of U.S. and Mexican companies under a build-lease-
transfer agreement. Early in 1999, Mexico’s electricity agency announced that it would 
tender five more similar projects this year, with a combined capacity of 2,800 MW to 
come on line between 2001 and 2004. Almost all these new installations intend to use 
natural gas exclusively as their fuel. In all, Mexico hopes to license 9 new generation 
facilities this year, 11 new transmission lines, and 4 new connections with the U.S. 
electricity grid.80 Through 2007, Mexico’s Ministry of Energy now estimates the coun-
try will need 21,743 MW of new capacity to meet anticipated growth in demand 
(which has been growing faster than GDP).81

From 1993 through 1995, Mexico exported roughly twice as much electricity to 
the United States as it imported from the North; in 1996, however, Mexico became a 
net importer. In 1997, such imports were close to 1 percent of Mexico’s entire domes-
tic electricity consumption.82 Mexico’s generating capacity at the beginning of 1997 

79. IEO 99, p. 111.
80. EIA, CAB on Mexico, April 1999.
81. David Shields, “Gov’t. Changes Power Requirements: New Document Recalculates Electricity 

Demand,” El Financiero (International Edition), September 27, 1999, p. 6. By modifying assumptions 
and extending the time frame slightly, the new public policy document (Prospectiva del Sector Eléctrico 
1998–2007) managed to boost the 10-year projection made only a year ago by 65 percent. Although 
Mexico’s near-term future needs are undoubtedly enormous, the administration is probably emphasiz-
ing requirements at this point to underscore the desirability of attracting necessary investment through 
power-sector reform and privatization—moves vigorously resisted by opponents in the legislature.

82. EIA, Electric Power Annual 1997, vol. 2, Tables 42 and 43, p. 71.
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was only 38 gigawatts (GW), compared with 117 GW in Canada (with a population 
only one-third as great) and 776 GW in the United States.83 Early in 1999, President 
Zedillo made an economically praiseworthy but politically daring move: He submitted 
a legislative proposal to Congress designed to attract the billions of dollars in invest-
ment that would be needed to develop the new electricity infrastructure Mexico 
requires. Its precise detail does not need to be spelled out because full enactment is 
caught up at the present time in politics—being contingent on whether the Zedillo 
forces within the legislative arm of the Institutional Revolutionary Party (PRI) can win 
enough support from their National Action Party (PAN) rivals (who also favor the 
concept) to cobble together the two-thirds majority needed for amending the constitu-
tion. But the general thrust of the legislation is important because it is the sort of 
blueprint that should make pragmatic sense eventually to any of Zedillo’s possible suc-
cessors. As in the case of natural gas, however, unions oppose the move for fear that 
jobs will be lost in the short run.

President Zedillo’s plan would divide the CFE into smaller, functional operating 
units (along the lines developing already in the United States and Canada). Long-term 
regional distribution concessions would be offered to private companies, with retail 
rates established by a government commission. At the wholesale level, the state would 
continue to operate the basic transmission network, although it would seek private 
investment to build and lease regional transmission lines; and a government entity 
would manage a pool (or pools) to dispatch power to the distributing units. Gradually, 
most generating units would be transferred to private hands; and there would be a spot 
market for bulk electricity. Going well beyond the Salinas electricity reform of the 
early 1990s, this would require changes to the constitution instead of simple
amendments to implementing statutes.

Some of the reform elements most important to energy interdependence can be 
initiated in advance, however; and it appears that this process is under way. In mid-
1999, the CFE was reported to be restructuring itself in the familiar pattern of sepa-
rate, autonomous divisions for generation and distribution—each directed to operate 
on its own economically, via a clear and consistent system of internal “transfer 
prices.”84 At almost the same time, a successful bidder from Spain—Iberdrola—was 
chosen to build and operate a new combined-cycle power plant at Monterrey, to be 
fueled by natural gas from Texas. Its 745 MW capacity intentionally will exceed the 
450 MW requirement announced by the CFE for this site, with the understanding 
that the surplus power will be allowed to flow directly to other industrial customers. As 
local firms sign up for power they will become partners in the facility—and thus, tech-
nically, “generators for self-use.” In effect, this somewhat awkward arrangement 
privatizes the operation without the need of a constitutional change.85

Although electronic sales of electricity make it theoretically possible to market the 
output of a producer to customers thousands of miles away, contiguity remains pivotal 

83. EIB, CAB on Mexico, April 1999.
84. David Shields, “Power Reform Proceeds Even without the Votes,” El Financiero (International 

Edition), August 2, 1999, p. 22.
85. Sarah Gellner, “Téllez Talks Tough on Power Sector: Nation Divided on Electricity Reform, 

Energy Ministry Attempts Short-Circuit,” El Financiero (International Edition), September 27, 1999, 
p. 4.
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to the ready movement of massive amounts of power across international borders. For 
this reason, it is significant that two of Mexico’s closest neighbors are the U.S. states of 
Texas and California. These two rank first and second, respectively, in utility-
generating capability for the entire United States; together, they also account for 
almost one-third of all non-utility U.S. generation. Beyond this similarity, however, 
there are sharp differences—which could affect the future of interdependence in a vari-
ety of ways, especially considering that state-level regulation of electricity has been 
setting the pace and patterns for industry-wide reform.

Despite California’s own huge generating capacity, it is accustomed to importing 
far more power than is produced within its own borders. Texas, by contrast, is a net 
exporter of electricity; but—and this could be much more important—it traditionally 
has been pretty much an island unto itself. Although there has long been talk about 
creating a true national grid in the United States, the lack of interconnection capacity 
down the center of the country actually divides it into an Eastern Power Grid and a 
Western Power Grid, with relatively little bulk transfer between the two. There also is 
a third: the grid managed separately by the Electricity Reliability Council of Texas 
(ERCOT). In energy matters, Texas exercises more of an independent (if not down-
right separatist) streak than Quebec from the rest of Canada; and it is a major 
breakthrough that Mexico’s CFE (which has been a member of NERC’s Western Sys-
tems Coordinating Council—WSCC—since 1985) recently became an official 
“Associate” of ERCOT as well, permitting its representatives to attend meetings of that 
group.86 This could presage a new era of electricity exchanges.

Mexico’s minister of energy, Téllez, disclosed he would like northeastern and east-
central Mexico to bolster connections with the grid in both Texas and Arizona (which 
generates more than 30 percent of its power via nuclear energy and already exports a 
high percentage of its output, largely to California).87 El Paso Electric Co. (mentioned 
above in connection with the new Samalayuca gas-electric link) now owns the only 
high-capacity transmission link in the vicinity of West Texas and New Mexico; but the 
FERC issued a draft order that El Paso Electric Co. must grant open access to compet-
ing sellers of electricity. This led promptly to a number of additional petitions to the 
U.S. DOE for export licenses.

NRG Energy, Inc., a wholly owned subsidiary of Northern States Power Com-
pany, applied to the DOE in mid-1998 for a Presidential Export Permit that would 
allow it to build a 500-kilovolt (kV) transmission line between the Palo Verde nuclear 
power plant in Arizona and a switchyard in Mexicali, Mexico; but the full approval 
process easily could take two years. By going into Baja California, this line would be 
able to furnish electricity directly into a system that already is connected with the 
Western Power Grid of the United States and has had years of experience in
exchanging large amounts of power.

86. The FERC’s jurisdiction in the United States derives from the federal government’s constitu-
tional power to regulate interstate commerce and international trade. Texas’s willingness to relax its 
fierce adherence to state autonomy is a strong sign that officials there perceive long-term benefits to the 
state from cross-border ties in the new energy environment.

87. EIA, State Electricity Profiles (Washington, D.C.: March 1999), State Energy Data Report 1996 
(Washington, D.C.: February 1999), and CAB on Mexico, dated April 1999.
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To trade substantial amounts of electricity between the United States and Mexico 
(or even to sell more U.S. electricity to the rapidly growing communities across the 
Rio Grande River from Texas), considerable fresh effort will be required. At the 
present time, the only interconnections between Texas and Mexico are relatively small 
(138 kV or less)—and all are aimed southward. Long-distance transmission normally 
is accomplished with alternating current (AC), but such power can be shared by sys-
tems only if they are perfectly synchronized.88 Mexico’s main grid (i.e., exclusive of 
Baja California) is not synchronized, however, with any in the United States—leaving 
only the costly alternative of changing AC into direct current (DC) and then back 
again if major blocks of power are to be swapped.89 But no DC links between ERCOT 
and Mexico exist. Thus, for the small amount of power that is supplied intermittently 
now by some Texas utilities, the supply source and receiving station must be isolated 
temporarily from their parent systems throughout the delivery period—a technique 
that would be impractical for regular bulk sales.

The lack of complete synchronicity across national borders should not be surpris-
ing. In fact, the three major grids in the United States mentioned above are not 
synchronized with one another, either. And, in fact, Texas itself is split among four 
NERC reliability regions. ERCOT covers the bulk of Texas (73 percent of its territory, 
including almost all of the part bordering Mexico); but—significantly, perhaps, in 
light of recent events—El Paso and the corner of Texas lying north and west of that 
city are part of the WSCC. Thus, the area around El Paso (the site of the northern 
terminus of the Samalayuca gas pipeline described earlier) is cut off, in effect, from the 
rest of Texas but belongs to the same power reliability coordinating group as Califor-
nia, Arizona, New Mexico, and part of Baja California Norte across the international 
border. ERCOT does have about 800 MW of DC transborder capacity that gives it a 
somewhat feeble link to the eastern United States, but so far there are no such ties to 
the western states (although the advantages of becoming synchronous in all directions 
has been a topic of study by the Texas legislature). A true U.S. national grid (which has 
been bandied about for many years) is also ripe for serious new discussions. It will 
probably come—if it ever does—at about the same time a practical continental grid is 
established.

Apart from its preference heretofore for basic isolation, there are other potentially 
significant contrasts between Texas and California. The former derives more than 40 
percent of the electricity it generates from coal (including the lowest grade, peat); but 
California’s power plants for years have not used coal at all. California has been at the 
heart of the “soft path” energy movement—using a variety of means to focus on wind 
and solar power, regardless of short-term economics, while Texas’s vested interests 
clearly lie with fossil fuels. But there is an additional political reality to face: California 
may be somewhat schizophrenic with regard to energy. In the north, consumers have 

88. For 60-cycle AC, sharing means that each turbine feeding into a system—spinning at 3,600 
revolutions per minute—must be in exact rhythm with all the rest.

89. By contrast, Quebec (now a full-fledged member of the Eastern Connection) already has DC 
links with New York State and New England, as well as with Ontario and Canada’s Maritime Provinces. 
The Maritime Provinces, in turn, connect with New England via synchronous AC. But Quebec and 
Ontario cannot exchange AC power directly with one another.
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relied on cheap hydropower; southern Californians pay electricity rates that are
substantially higher.90

Overall, NERC’s Reliability Assessment, 1998-2007, warns that the United States is 
confronted by potential inadequacies in electric supply during the first few years of the 
twenty-first century. As of late 1998, it lists about 24,400 MW of additional genera-
tion that is “planned” by 2002 (i.e., beyond units already under construction or firmly 
committed); but even this output would not meet the extra demand requirement dur-
ing the same period, which the NERC survey pegs at 36,000 MW. As a result, capacity 
margins are seen to be falling to “dangerously low levels” (below 10 percent) in all 
three major regional grids. Unless some solution is found, ERCOT would reach the 
peril point by 2003, the Eastern Interconnection by 2004, and the Western
Interconnection by 2007.

Resolution of the problem probably rests in several areas. First, most investors will 
hesitate to build new plants until the future “rules of the game” for the U.S. electricity 
industry become clearer as a result of federal legislation as well as further state action 
and experience; this is likely to occur as soon as the 2000 election is over. Second, there 
may well be a broad move toward “distributed generation” that reduces the currently 
perceived need for so many new central station power plants. Finally, as cross-border 
electricity exchanges continue to develop, large seasonal swings in demand can be 
diminished somewhat and handled a bit more efficiently if they do take place. Yet this 
serves only to underscore the need to evaluate all primary energy sources for electricity 
on the continent in the future—including hydroelectric dams, nuclear power systems, 
coal-firing, and such non-hydro renewables as wind, sun, and earth-heat.

Hydroelectric Dams
Overall, hydroelectric dams generate about 60 percent or more of Canada’s power. 
Despite some ups and downs, Canada’s hydro output generally has just about matched 
or surpassed that of the United States in absolute terms. And Canada is likely to main-
tain a slight lead in the future because it plans to expand capacity by several gigawatts 
along the Churchill River while existing U.S. dams face steady environmental opposi-
tion as they confront the need to be relicensed by the FERC,91 and there is little 
prospect for any large new projects on the U.S. side of the border (or much expecta-
tion that “small hydro” will contribute much in the aggregate in either country). For 
some time, hydro and natural gas have vied with one another in U.S. electricity output 
(with each at about 10 percent, and the “lead” depending on precipitation in any given 

90. Mexico’s style of residential electricity subsidies creates a more complex regional disparity. 
Summer heat is more of a problem in the low-altitude north than in the heavily populated central 
highlands (including the Federal District). The rate-block structure, however, favors those who use 
more than 200 kWh per month—that is, those in the relatively better-off north who depend on and can 
afford artificial cooling. The May 24, 1999, issue of El Financiero (International Edition) indicates that 
“Ministry Acknowledges Unfair Power Pricing” (p. 22), but anyone familiar with retail rate making 
recognizes that it will be difficult to come up with a solution that might not trigger some other
objection.

91. In 1997, at the behest of the U.S. Department of Interior, the FERC actually ordered the 
removal of a small dam in August, Maine; there even has been sporadic agitation to eliminate some of 
the large dams in the West that date from the New Deal.
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year); but natural gas bodes to have the clear advantage in the future, especially if 
small-scale, distributed generation at residential, commercial, and industrial sites is 
counted. As of 1998, hydro still represents a significant amount of Mexico’s electricity-
generating capacity—28 percent—and President Zedillo’s plan for reforming the elec-
tricity industry would exempt hydro from privatization, along with the country’s 
single, two-unit nuclear power plant, Laguna Verde (located in Vera Cruz state, on the 
Gulf of Mexico). Pending that, the CFE’s reported restructuring would establish
distinct divisions for hydro, nuclear, and geothermal energy operations.

Nuclear Power Systems
The generation of electricity by nuclear reactors in the United States fell just short of 
setting an all-time record in 1998,92 and nuclear power accounted for almost 19 per-
cent of all domestically produced electricity; yet the EIA and most other observers of 
the industry are gloomy about prospects for the future. The EIA projects that about 
half the current U.S. nuclear capacity will be taken out of service by 2020 and that no 
new units will come on line in the interim. This would reduce the nuclear share of 
U.S. generation to a mere 7 percent. The reasons usually given for such pessimism are
(1) public concerns about safety; (2) unfavorable economics; and (3) failure thus far to 
establish a final repository for “spent” fuel and other commercial, high-level nuclear 
waste—which harks back to the first two. Without denying the justification for these 
conclusions, objectivity requires that one also consider the reasons skeptics of nuclear 
power could be wrong.

Even if the Kyoto Protocol is not realized in its present form, the worldwide move-
ment to curb the release of such potentially climate-changing gases as carbon dioxide 
(led by NGOs more than by representatives of nation-states) will continue. Improved 
efficiency in energy use can do quite a bit, but the growth in global population and 
rising standards of living require enormous increases in energy supply, too—especially 
in the form of electricity. Once the human and environmental tolls from the actual 
operation of such mega-hydro projects as China’s Three Gorges Dam complex suffuse 
the public consciousness, nuclear power plants might seem benign by comparison. 
And nuclear power is the only other large-scale means of meeting the impending
generation gap.

U.S. companies continue to build nuclear power plants for sale abroad (where they 
are operating safely and economically). At least two U.S. utilities probably will be 
granted license extensions for existing units, and a move to consolidate the operation 
of others under the watchful (and publicly trusted) eyes of organizations with demon-
strated technical experience and responsible business sense93 surely will grow. Some 
consensus will be reached on the waste storage problem.94

In Canada, nuclear prospects may be somewhat dimmer right now than they are in 
the United States. First, disposal of high-level nuclear waste is a lively issue there, too. 
The government announced in December 1998 that waste producers and owners 
would establish a separate, self-financed legal entity (Waste Management Organiza-
tion) to coordinate long-term handling and ultimate disposal; but the nature of federal 

92. According to Monthly Energy Review (August 1999, Table 8.1, p. 105), output in 1998 was 
673,702 million kWh—compared with 674, 729 million kWh two years earlier.
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oversight of such activities would not be decided before late in 1999. This timetable 
for creating the Waste Management Organization means detailed planning cannot 
begin until after the turn of the century, probably postponing any actual working solu-
tion until well beyond the time a U.S. repository might open. Second, although 
Canada continues to be a global supplier of power reactors, its favored design is one 
that would lend itself more easily than light-water systems to the production of bomb-
making material if the safeguards on which Canada insists firmly were violated by a 
rogue state willing to break its pledges. This issue troubles some people who are con-
cerned about the proliferation of weapons of mass destruction.95 Finally, seven of 
Canada’s reactors—totaling 4,300 MW of capacity—have been shut down since mid-
1997, when an internal report at Ontario Hydro (owner and operator of all but two 
units in that country) found evidence of poor management and operational problems. 
Officials report now that four of the units will come back into operation next year; but 
nuclear power’s share in Canada’s total generation capacity fell from more than 17
percent in 1996 to a little over 15 percent in 1997, and to less than 13.5 percent in 
1998.96

The shutdown of nuclear plants is costing Ontario billions of dollars to replace the 
lost capacity, which it is doing in part by shifting temporarily to coal and oil genera-
tion. Over the longer term, it could divert international trade patterns and produce far 
greater losses.

Nuclear energy would seem to have no immediate future in Mexico apart from 
continued operation of Laguna Verde, which produced 6 percent of the country’s elec-
tricity in 1997. As a particularly capital-intensive technology, nuclear power holds 
little appeal at this time for a country struggling to find the funds needed to repair its 
old gas pipeline and electricity transmission networks while optimizing the

93. In light of long-standing general concerns about foreign ownership of “strategic” energy enter-
prises, it is worth noting that U.S. authorities recently found a way around the early post–World War II 
statute that expressly forbids foreign control of any nuclear reactor in this country. AmerGen, a 50–50 
partnership between British Energy of Edinburgh and PECO Energy of Philadelphia, Pennsylvania, 
purchased the single operating unit at Three Mile Island and is in the process of acquiring more across 
the United States. The operating enterprise is structured in such a way that decision-making power 
remains in the hands of U.S. citizens—an arrangement that satisfies the Nuclear Regulatory
Commission.

94. The possibilities are diverse, ranging from blessedly uneventful progress toward an actual 
opening of the underground disposal site at Yucca Mountain in Nevada (probably not before 2015) to 
simple public acquiescence in even further delay. This skeletal observation is certain to annoy some 
readers, but full discussion of such a complex problem must find a different forum than this multi-fuel 
survey.

95. This is yet another personal opinion of the author that is likely to arouse protests from defend-
ers of the design of the Canada Deuterium Uranium (CANDU) nuclear power plant. He notes only 
that the West’s compromise with North Korea on the installation of a nuclear power plant for peaceful 
purposes never would have been possible if the design had been one that (as in the case of CANDU) 
permitted continuous refueling and easy adaptation to the production of weapons-grade plutonium. 
The attitude toward Cuba’s on-again, off-again nuclear power plant probably would have been simi-
lar—a more pointed case in light of the differences between the United States and Canada regarding the 
regime of Fidel Castro over the years.

96. Statistics Canada.
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development of its natural hydrocarbon endowment and building a vast variety of new 
facilities across the rest of the energy spectrum.

With no additional nuclear plants on the horizon, the percentage share of Mexico’s 
power that comes from its lone nuclear power plant (a light-water system similar to 
those used in the United States) will fall in the future. Short on capital in an era in 
which energy expansion is essential, Mexico will be wise to steer investment in other 
directions: natural gas, electricity, oil, and end-use efficiency measures.

Coal-Firing
Coal has been the backbone of U.S. electricity generation, providing 52 percent of the 
country’s total supply in 1998. Today’s coal plants no longer are the dirty smoke 
belchers of old. Emissions of particulates—as well as of acid-forming sulfur and nitro-
gen oxides—have been reduced significantly in a variety of ways. Because the 
combustion of coal releases nearly twice as much carbon dioxide (the central putative 
villain in “global warming”) as natural gas, however, a different sort of cloud hangs 
over the future of this fuel. Most new U.S. power plants are being built by NUGs; and, 
in 1998, NUGs used coal for less than 16 percent of their output. If the United States 
should resolve to slash future carbon dioxide emissions by anything approaching the 
commitments envisioned in the Kyoto Protocol, the great bulk of the reductions 
almost surely would come from fuel-switching instead of either end-use efficiency or 
improvements in generation efficiency;97 and this would mean (somehow) a massive 
move away from coal—90 percent of which in the United States is used to generate 
electricity.

Canada is the principal export market for U.S. coal; in 1998, however, it pur-
chased only about 19 million tons of bituminous or “steam” coal (the type used to 
make electricity)—out of total U.S. production of more than 1.1 billion tons. Canada 
currently derives only about 17 percent of its electricity from coal-burning plants98 
and, although this percentage might rise a bit because of the country’s reactor shut-
downs, the prospects of any stunning mid- to long-term rise in coal-based electricity 
generation are minuscule. Nevertheless, Canada is a major coal producer and con-
sumer for its size. Part of the reason is the country’s generous use of electricity (which, 
in 1996, accounted for 87 percent of all coal consumption in Canada); another is its 
position as the world’s fourth largest coal exporter (with 80 percent of the product sold 
abroad being metallurgical coal—the kind used to make steel). Most of Canada’s coal 
comes from Alberta and other western provinces.99

Mexico imports small quantities of coal from both Canada and the United States 
because most of its domestic coal is of poor quality due to high ash content. Only 
about 11 percent of Mexico’s electricity issues from coal-burning plants. As a relatively 
insignificant product, coal does not stir the same national pride that oil does; and it is 

97. EIA, What Does the Kyoto Protocol Mean to U.S. Energy Markets and the U.S. Economy? Briefing 
Paper on the Energy Information Administration’s Analysis and Report Prepared for the Committee on 
Science, U.S. House of Representatives, 105th Cong., 2nd Sess., October 1998, p. 7.

98. Up-to-date statistics about the shares of coal and oil in Canada’s electricity generation are dif-
ficult to find; at the time this monograph went to press, no hard national data were available for 1998.

99. EIA, CAB on Canada, December 1998.
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interesting to note that the country’s largest coal producer (chiefly metallurgical coal) 
is a company based in the northeast and owned by Mission Energy—a U.S.-owned 
firm.

A technological development that could change the outlook for coal sometime in 
the next decade or so is the Integrated Gasifier and Combined Cycle system. Such 
facilities, which are just beginning to enter the commercial market, are capable of low-
ering emissions and generating electricity with high conversion efficiency; but their 
long-term, low-maintenance reliability remains to be demonstrated, and their higher 
capital cost makes economic competition with gas-fired turbines problematic, despite 
continuing bargain prices for coal in terms of heat content.

Non-Hydro “Renewables”
The most relevant technology in this category has been geothermal generation. The 
first two large (230 kV) electricity interconnections between the United States and 
Mexico link the CFE with the San Diego Gas and Electric Company; the latter is a 
long-time purchaser of Mexican geothermal energy from nearby Baja California. 
Because of their practical experience in this mode of production, Mexicans sometimes 
also have been able to transfer technology to the United States instead of the other way 
around. Mexico gets more than 3 percent of its electricity from geothermal installa-
tions, in which steam occurring naturally under the earth turns turbine blades to 
generate electricity.

Geothermal energy is nearly nonexistent in Canada. Although the amount of U.S. 
geothermal generation capacity is impressive in absolute terms (about 3 GW), the EIA 
actually projects it will decrease in the future as the steam and hot-water pockets now 
being tapped (mainly in California) start to peter out. Within the framework of overall 
U.S. electricity production, geothermal sources are quite small—considerably less than 
one-half of 1 percent.

Here, once again, there is the chance that a technological breakthrough could 
change the picture; but such a breakthrough does not seem imminent. Energy engi-
neers have long recognized that high temperatures exist at drillable distances below the 
surface of the earth even if water (and steam) are not present. Favorable economics 
would depend on both reduced drilling costs and greatly improved heat transfer
systems, but it is conceptually possible to operate turbines by pumping some fluid 
down to those layers and allowing it to vaporize on recovery. This “hot rocks” idea may 
never be realized in practical terms, but it is good to keep in mind that projecting the 
energy future (in North America or anywhere else) always risks long-shot surprises.

Apart from hydro, the only renewable source that stands now to become a serious 
player in electricity generation in the relatively near term is biomass—a heterogeneous 
array of possibilities. Biomass already is a sizeable energy source in Canada, the United 
States, and Mexico, but mainly via the burning of wood or other vegetable matter. 
Actual implementation ranges from highly sophisticated use by the forest products 
industry in Canada and the United States to individual fuel-gathering by peasants in 
rural Mexico. There is little room to expand the more efficient methods, and the 
broader introduction of commercial (but affordable) energy to underdeveloped
pockets of the continent gradually will dispense with the others.
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Municipal solid waste is an entry in the “renewable fuel” race that the EIA tends to 
credit greatly; but collection and transportation costs limit its economic viability 
(unless bookkeeping credits are assumed because it reduces the costs of landfill opera-
tion). In addition, it is difficult to imagine a brisk international trade in delivering 
used paper except under highly specialized circumstances; it would make more sense 
to convert it into energy—using one of several techniques—as close as possible to the 
source.

Much has been written about manufacturing such petroleum substitutes as meth-
anol and ethanol from biomass; but the prospects for any large-scale effect from these 
products before 2020, or even later, are doubtful. If methanol were produced in large 
enough quantities to fuel much of North America’s vehicle fleet, it would have to use 
natural gas instead of woody material to be commercially competitive. In that case, the 
cheapest option would be to import methanol itself as a product from some source of 
very-low-cost natural gas, such as Saudi Arabia. Ethanol from corn (or sugar cane) has 
been advertised widely as an alternative to gasoline; indeed, it is in use, although only 
by benefit of very large but well-concealed subsidies.100 Its practical commercial appli-
cation must await full-scale means of producing it from biomass enzymatically—at 
which time the nature-blessed agricultural paradise of mid-America would be able to 
lead the charge in raising switchgrass, fast-growing trees, or any other suitable
feedstock. Ethanol would be a largely U.S.-made product.

Advocates of what most people consider the “renewables” (solar and wind) have 
damaged their own cause (in this author’s firm opinion) by the use of misleadingly 
optimistic statistics. Typically, they brag about impressive percentage increases in 
national output that are relatively meaningless overall because the base on which they 
build remains so small. They make production quantities seem larger by expressing 
them in smaller units (for example, kilowatts instead of megawatts or gigawatts). Facil-
ities that are capable of generating electricity only intermittently are described in terms 
of their peak capacity (kW) instead of their actual production over a period of time 
(kWh). They often cite costs only in connection with operating expenses, ignoring 
capital investment and business world ideas about payback periods. Future economic 
prospects customarily are expressed with the unvoiced assumption that systems already 
are being mass-produced (and sited with local approval over vast territories). If all else 
fails to impress, and a really big number is needed, these well-meaning supporters of 
technologies that genuinely deserve national and international promotion fudge
everything by lumping wind, solar, and so forth together with hydroelectricity.

Actually, there is almost no possibility that in the next quarter-century wind and 
solar energy will replace a large percentage of the kinds of electricity generation that 
currently predominate in North America. Such a transformation might start to take 
place beyond that time; Mexico (the only one of the three countries that has yet to 
build a major part of its energy distribution infrastructure) has the best opportunity to 
get a jump-start here. Also, these often are appropriate systems for remote generating 
sites, which may be small in scale but nevertheless important—which covers any area 

100. For those who think Brazil’s experience demonstrates the economic viability of ethanol motor 
fuel already, healthy skepticism is likely to be restored by reading Michael Barzalay, The Politicized
Market Economy: Alcohol in Brazil’s Energy Strategy (Berkeley: University of California Press, 1986).
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beyond the reach of commercially viable power lines from the traditional large central 
stations. As the cost of thin-film photovoltaics falls and their efficiency rises, rooftop 
systems are almost certain to bring small but critical amounts of power to isolated 
buildings and villages—even though their aggregate output will remain small in the 
big picture. The locations of factories to turn out the new products could be almost 
anywhere.

Finally, there is a wild card in the Tarot deck energy futurists use to project: the 
move within the U.S. Congress and current administration toward “renewable portfo-
lios” in federal legislation to restructure the electricity industry systematically. Such a 
provision might order any distributor of electricity simply to include some set percent-
age of “renewable” generation in the total package it delivers. Free-market champions 
and most economists would shriek in horror, and a mini-industry would develop 
promptly to circumvent the restrictions. In time, the phenomenon of NIMBY (“Not 
In My Back Yard”) might be felt by builders of solar arrays and wind farms. But the 
rules would be there. And if this had any effect on transborder exchanges of electricity 
at all, it most likely would be to expand them.

All this brings us to the question of how things might play out in the political 
arenas of the three countries involved.

What Lies Ahead Politically?

This publication proffers analysis and inductive reasoning, not prophecy. Results of 
the 2000 presidential elections in Mexico and the United States could surprise any of 
us because we do not know even the final candidates yet. Despite that, the potential 
candidates can be divided rather safely into certain categories. Following that tech-
nique, there are strong grounds to bet that the trend toward energy interdependence 
among Canada, Mexico, and the United States will continue, no matter who wins in 
2000.

Each country is looking for something that energy interdependence makes avail-
able. All want adequate energy supplies that are reliable and as economical as possible 
without upsetting their own individual surroundings; all seek outlets for their prod-
ucts and services on favorable terms of trade. Interdependence, by definition, provides 
more reasons for price and supply variations; but its larger playing field simultaneously 
offers more opportunities for quick and painless adjustment. It leaves some losers 
along with many winners; but border populations tend to be the first to see benefits.

The United States wants ways to apply its own comparative advantages in 
advanced technology, management skills, and capital formation—while making the 
supply system for its favorite energy forms as secure as possible. Canada desires a stable 
but expandable market for hydropower, natural gas, and a type of oil that may cost 
more to produce in the future. Mexico needs to guarantee that its overall energy supply 
can keep pace with its own ambitions for development within a proudly nationalistic 
tradition that still aims at truly “institutionalizing the revolution.”

Much will depend on the ways in which national leaders (including the new chief 
executives in Mexico and the United States) choose to portray the actions they take 
with respect to the evolving energy arrangements—which will look different to each 
player. But, by definition, interdependence changes the psychology of the bilateral 
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power relationships among the three nation-players; each becomes more dependent in 
some sense. Paradoxically, that encourages each to preserve an arrangement of this type 
that has been working.

n The United States is by far the largest, richest, and strongest of the group, and it 
will remain so. Yet the producers and marketers of its natural gas would feel real 
pain now if trade with Mexico were choked off. And the largest state, California, 
would be hard-pressed to replace the electricity it is coming to count on from 
Mexico. As for the U.S. connection with Canada (the largest U.S. trade partner of 
all), growing stateside reliance on both oil and gas from that quarter is readily 
evident.

n For Canada, newfound energy wealth in the vicinity of Newfoundland is a god-
send, not least because an improvement in the economic health of the maritime 
provinces is conducive to political stability. But Canada’s own population and 
industry cannot possibly absorb all of its fossil-fuel abundance. Excess oil and nat-
ural gas are worthless dross unless they can be sold, and the only really economical 
markets for these lie to the south. As for Mexico’s connections, there are at least 
two: (1) Canada has energy industry know-how of its own to export; and (2) the 
speed with which the United States expands its domestic natural gas consumption 
and the efficiency of its own electricity industry (both of which are advantageous 
to Canada) is partly proportional to the health of U.S.–Mexico energy trade. So 
Canada is dependent to some extent on that as well.

n Mexico’s overall economy has been linked to the north ever since starting its recov-
ery from the “Lost Decade” of the 1980s. For that life-support system to continue, 
exchange of energy across its border with the United States (which, in turn, 
depends ultimately on U.S.–Canada energy trade, as illustrated throughout this 
paper) is critical.

These are economic explanations. What about political sensitivities?
In July 2000, Mexico will choose its new president from among several possible 

categories:

1. the nominee of the PRI, who could be either (a) a reasonably faithful successor to 
Zedillo in terms of political and economic reform or (b) one of the party’s
reactionary “dinosaurs”;

2. a candidate of the free market–oriented PAN; or

3. a candidate of the leftist Revolutionary Democratic Party (PRD).

What would each of these alternatives be likely to mean to energy interdependence in 
North America?

1. Historically, Mexico often has swung back and forth in presidential style and atti-
tude every six years, even though every winner for the past 70 years has been a 
member of the same party, the PRI.101 Thus, mere selection of someone apparently 
favored by Zedillo in the 2000 campaign would not ensure continuity, although it 
would render a total reversal of policies unlikely. The most serious threat of all to 
recent economic and political reforms would be the choice of a PRI candidate who 
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had campaigned openly against Zedillo’s ideas during the party’s historic first pri-
mary election in fall 1999. Still, a victory in the general election almost surely 
would leave such a president at odds with a Congress within which forces in oppo-
sition to him (perhaps including some who kept nominal membership in the PRI) 
would be strong enough to thwart reversals in energy policy unless he commanded 
overwhelming popular backing—which seems doubtful, despite occasional union 
threats of “million-man marches.”102 Energy interdependence might stall under 
such a president as Roberto Madrazo Pintado or Manuel Bartlett Díaz; but the 
“ratchet effect” would help to keep interdependence from sliding back much.

2. The PAN was a champion of NAFTA, and its deputies generally support Zedillo’s 
electricity reform proposals. The party’s most powerful spokesmen include present 
or past governors, who clearly endorse decentralization of authority as well—a 
move favorable to energy interdependence because of sympathy inside border 
states for its indispensably positive effects. And the near-certain candidate for the 
PAN’s presidential nomination in 2000—Vicente Fox Quesada—even has favored 
debate on privatizing Pemex.103

3. The election of Cuahuhtémoc Cárdenas Solórzano, who already has been nomi-
nated by the small Workers Party and is the presumptive nominee of the PRD, 
would frighten supporters of close U.S.–Mexico ties; but this author defies popu-
lar wisdom and believes that energy interdependence would not be stymied even 
under a Cárdenas administration. Populist Cárdenas would try to avoid any sud-
den, marked deterioration in public services for which he easily could be blamed 
(such as electricity shortages resulting from a cutoff in imports of natural gas, 
power, or foreign capital). Naturally, the rhetoric in a Cárdenas administration 
would be different from that of someone like the PRI’s Francisco Labastida Ochoa, 
who often is identified as a Zedillo favorite, even though he does not fit the Ivy 
League technocrat mold. For example, Cárdenas somehow might describe the 
benefits of importing natural gas from the United States (and of coaxing addi-
tional foreign investments in infrastructure to build Mexico) as hard-won 
concessions from erstwhile oppressors. Moves to break up the state-owned
electricity monopoly might be suspended; but new power lines and pipelines 
would not be blown up, and it would be political suicide to stop using them. 

101. For a humanized account of the sometimes surprising changes from one sexenio to the next, 
see successive chapters in Enrique Krauze, Mexico: Biography of Power (New York, N.Y.: HarperCollins, 
1997.)

102. Admittedly, such a flat assumption involves more than a little speculation; but it is not blind 
optimism. For example, to find highly persuasive evidence that the Mexican populace has been “ahead 
of” most politicians for some time in pursuing rapprochement with the United States, see Ronald F. 
Inglehart, Neil Nevitte, and Miguel Basañez, The North American Trajectory (New York, N.Y.: Aldine de 
Gruyter, 1996). More recently, Latin American Energy Alert reported in its March 17, 1999, issue that 
“public opinion polls show ordinary Mexicans would accept limited foreign participation if it was 
thought necessary to boost the economy or ensure the continued health of the oil industry, which 
accounts for about a third of the Mexican economy.”

103. Jose de Cordoba, “Mexico’s Presidential Hopefuls Shake Up Rules of Political Game,” Wall 
Street Journal, February 3, 1999, p. A18. (Of course, as noted previously, Pemex need not be privatized 
for the process of “energy interdependence” to continue and flourish.)
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Cárdenas (facing what almost certainly would be a resistant legislature and a coali-
tion of suspicious governors) might find some way to take even a few positive steps 
toward greater energy interdependence—always, of course, in the name of
Mexican nationalism and the supremacy of the people.

There remains also the undeniable possibility that the PAN and the PRD could 
unite behind a single presidential candidate for the sake of expediency; an electorally 
successful precedent in gubernatorial politics was set in the small state of Nayarit in 
1999. But ideological and personal antagonisms between the PAN and the PRD make 
an accord at the national level more difficult; and the emergence of a “fusion candi-
date” for the top job simultaneously would reduce the likelihood of a winner who had 
received less than 40 percent of the popular vote—a result that one distinguished 
observer includes in her formulae for the possible post-election ungovernability of 
Mexico.104 Victory by a “unity” challenger to the PRI also might tend to increase the 
congressional strength of that candidate’s original party representatives during the 
2000 election. Under those circumstances, the odds seem much less than 50–50 that 
the legislative branch would have a composition hell-bent on shutting down new nat-
ural gas pipelines or rejecting the completion of additional power facilities that 
promise to improve the quality of life for Mexicans.

Petroleum Intelligence Weekly went so far recently as to envision the “opening up” 
of Pemex itself under a PRD president:

Cardenas is an ardent populist, but he also has the stature and pedigree to promote 
the radical idea of allowing foreign investment in the nation’s sole remaining sacro-
sanct industry.... Though Cardenas may support a state oil company 
philosophically, financial reality could force the new chief’s hand.105

Uncertainty also surrounds the outcome of the 2000 elections to the presidency 
and Congress in the United States; but these should be much easier for the clear trend 
toward continental energy interdependence to finesse. Both major political parties 
seem to have moved deliberately toward free enterprise, international trade, and the 
political center. Thus, whether a successful mainline candidate happens to be a Repub-
lican or a Democrat, energy bonds among the North American neighbors are likely to 
continue and strengthen on their own. Still, the persistence of Pat Buchanan in his 
quest for the White House and the surprise election of an “outsider” governor, Jesse 
Ventura, in Minnesota under the banner of Ross Perot’s Reform Party suggest that the 
possibility of an anti-NAFTA U.S. president in the next millennium cannot be dis-
missed outright. The fortunate circumstance is that (1) such an individual would not 
have complete freedom of action; and (2) there would be fewer reasons for him to 
attack the energy links than almost any other aspect of the three-country relationship.

A third-party U.S. president would face two opposition parties in Congress. Fur-
thermore, the continuation of transborder energy connections hangs as much now on 
the actions of state governors and legislatures in the United States as it does on anyone 
in Washington, D.C. But there also is the simple fact that energy interdependence—to 

104. M. Delal Baer, “Mexico’s Coming Backlash,” Foreign Affairs 78 (July–August 1999),
pp. 90–104.

105. Petroleum Intelligence Weekly, February 22, 1999, pp. 3–4.
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a far greater extent than free trade in general—would be extremely difficult to picture 
as a zero-sum game. Even Buchanan would be hard-pressed to list reasons that cutting 
off reliable imports of much-needed fossil fuels and declining to sell abundant U.S. 
electricity would bring any advantage.

All this does not guarantee smooth sailing ahead. U.S. and Canadian entrepre-
neurs will continue to fret about contract interpretations and the transparency of 
rulemaking in Mexico. Mexico may continue to flirt with schemes to limit the global 
production of oil, although not as an actual member of OPEC. Environmental con-
cerns related to energy production and use will persist in all three countries, leading to 
some noisy complaints and finger-pointing. But most of the heavy lifting is in the past. 
The North American Energy Market exists today. And it is likely to flourish for a long, 
long time.

To Prepare, Do We Need More Answers?

This analysis should show that the energy interdependence of North America is capa-
ble of fostering further, profound changes. Most of these will be centered in Canada, 
Mexico, and the United States; but some hold even broader implications. Yet academ-
ics, politicians, business leaders, the communications media, and other parties that 
should be interested hardly have begun to recognize the problems and possibilities 
involved—much less consider how best to respond to this new situation. For example, 
here are some questions that need further study:

n Pressure is almost certain to continue for international action of some sort to 
reduce emissions of carbon dioxide—probably with a system of credit trading that 
would involve all three countries of North America. How would this interrelate 
with continental energy activities?

n As emphasis on the use of natural gas increases in this huge segment of the world 
market, is the ratio between oil and gas prices within North America likely to 
change? Regionally? Seasonally? What repercussions is such a change likely to 
have?

n Real energy prices seem to be tending downward generally as a result of technolog-
ical advances, although some economists still adhere to the Hotelling concept that 
depletable raw materials inevitably cost more as an inevitably limited supply 
declines. What would be the likely effects on the North American energy market 
in either case?

n Prices of oil and natural gas are quoted almost universally in U.S. dollars. Do 
closer tripartite energy links affect the prospects for “dollarizing” the economies of 
Canada and Mexico? Conversely, what effects might such a step, if taken, have on 
energy trade?

n Independent NUGs have flourished in the United States. How will they fare in 
Canada and Mexico, where uniformity of regulatory treatment is perhaps more 
uncertain?
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n Energy is only one aspect of a much larger picture, but might its closer links across 
national borders encourage centrifugal forces within Canada and Mexico? If so, 
would this be “good” or “bad”?

n Do energy bonds themselves make the borders more porous in other respects? Are 
there effects on legal or illegal transit of goods and people?

n When international arguments related to energy occur among the three partners 
(as they surely will), can the dispute resolution mechanisms and experience within 
NAFTA facilitate settlement?

n What does “foreign ownership” in the energy structures mean to the United States, 
Canada, and Mexico? Discussion warrants calm, objective examination.

Many of these queries should become the objects of pointed investigation (by a 
variety of specialists) before much more time goes by.
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