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Foreword

The Lyndon B. Johnson School of Public Affairs has established interdisciplinary
research on policy problems as the core of its educational program. A major part of this
program is the nine-month policy research project, in the course of which two or more
faculty members from different disciplines direct the research of a small group of
graduate students of diverse backgrounds on a policy issue of concern to a government or
nonprofit agency. This “client orientation” brings the students face to face with
administrators, legislators, and other officials active in the policy process and
demonstrates that research in a policy environment demands special talents. It also
illuminates the occasional difficulties of relating research findings to the world of policy
realities.

This publication presents the results of a policy research project conducted during the
2011-2012 academic year that examined challenges and opportunities of binational
cooperation in electricity connections, trade, and investment, applied to the US-Mexico
region. The students researched the different market structures of this industry in North
America, where Mexico has a vertically integrated state-owned utility Comision Federal
de Electricidad (CFE) that operates in a shadow national market with independent power
producers and close to 700 permits for non-utilities’ generation. The US connects with
Mexico with two principal entities: the Electrical Reliability Council of Texas, or
ERCOT, independent from the federal regulator FERC, and the Western Electricity
Council of California or CAISO-WECC.

The curriculum of the LBJ School is intended not only to develop effective public
servants but also to produce research that will enlighten and inform those already
engaged in the policy process and the emerging market and binational issues. The project
that resulted in this report has helped to accomplish these tasks.

Finally, it should be noted that neither the LBJ School nor The University of Texas at
Austin necessarily endorses the views or findings of this report.

Robert Hutchings
Dean
The LBJ School of Public Affairs
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Chapter 1. Introduction: Setting the Stage for International
Electricity Integration

by Alejandro Ibarra-Yunez

Abstract

This introductory chapter sets a global framework of electricity trade and international
integration, from converging domestic policies in Nordic countries and continental
Europe to Central Europe and other international regional markets towards a deep legal
and regulatory convergence. Trade in electricity is argued to increase reliability and
security at the same time that states relinquish part of their control attributions towards
international pools and markets. The chapter shows that electricity can share the
characteristics of an essential resource to a country, to be protected, with the concept of
being a tradable good or service. As a framework for analysis, it then shows that the
insufficient US-Mexican set of interconnections makes this market an outlier vis a vis
other heavier trading areas and investment projects, and this offers great opportunities to
increasingly share a common policy vision and joint physical interconnection strategies.
One important lesson from heavier trade and investment markets across the world is the
separation between transmission and generation, not necessarily the property of the
modern electricity markets by the state or private interests.

1.1 Setting of the Research Framework

Constrained transmission electricity lines are a typical aspect of restructured electricity
markets. For the past 15 years or so, electricity has transited from vertically integrated
utilities under government ownership and management to the opening up of competition
in generation for exclusive sale to the incumbent under long-term contracts (sole buyer
model). More recently although in an asymmetric manner across the world, regulatory
incentives to expand transmission investments under stressed infrastructure arising from
demand and also from renewable sources of energy have characterized some economies,
while in others full unbundling, vertical separation of transmission from generation and
trade, are typical. A wide mix of market structures makes research in the various systems
relevant. Moreover, even if a new market for electricity is now apparent in Europe and in
the Americas, connected systems and trade have been rather incipient but call for a
profound analysis, not only of the alternative non-market, transitional, and market
dynamics, but also of the stakeholders and political interests in an industry that is critical
for economic development. This Policy Research Project addresses this key issue applied
to the linkages and connections between Mexico and the United States, mainly in the sub-
regional levels of Texas-Mexico and California, given the experiences in other
international cooperative infrastructures.

When the North American Free Trade Agreement (NAFTA) was launched in 1994, trade
liberalization and investment in the energy sector in Mexico were constrained because oil
was excluded from the agreement, but electricity deregulation and opening up is



contained in Chapter 6 of NAFTA. Chapter 6 applies both to trade in “energy goods” and
“measures related to investment and the cross-border trade in services associated with
those goods.” Tariffs on electricity goods and services (as well as petrochemicals also
under Chapter 6) were totally phased out in 1998, and national treatment measures for
cross-border investment have been warranted (Horlick, Schuchhardt, and Mann, 2002).
Chapter 9 refers to standards, while Chapter 10 of NAFTA applies to the environment
and environmental converging standards. Additionally, Chapter 11 is dedicated to foreign
investment liberalization, protection, national treatment provisions, and related measures
including disputes. According to the cited authors, Article 605 (a) to (c) establishes that
parties may not impose export restrictions if they reduce the proportion of the total supply
made available to the other NAFTA parties, below the level of the preceding three years
or other agreed period; or set a higher price on exports to another NAFTA country than
on domestic sales and disrupt normal supply channels or alter the normal mix of energy
products. Article 605 only applies between the US and Canada because Mexico entered a
reservation in Annex 605 such that limitations on the use of export restrictions shall not
apply between Mexico and the other NAFTA parties.

Now, according to the Mexican Public Utilities Law, called Ley del Servicio Publico de
Energia Eléctrica (LSPEE) that became operational in 1993, electricity is separated
between utilities (as a public good/service exclusively provided by the vertically
integrated parastatal Comision Federal de Electricidad or CFE), and non-utilities, that can
entail private investment interests under the following alternatives. First, there are the
Independent Power Producers (IPPs) under long-term contracts with incumbent CFE and
also considered utilities that provide electricity flows from their investments in
exclusivity to CFE (IPPs in Mexico are defined differently from their US counterparts;
see corresponding section below). Second, there are private investors or investment
grouped interests of generating non-utilities for self-supply (auto-generation), for self-
supply from combustion processes derived from industrial gases, or co-generators. Then,
the law allows permits for export and also for import of electricity if interested parties
request corresponding permits. This means that a firm that holds a permit, for say, co-
generation, cannot be involved in export or import, unless it requests the corresponding
permit in Mexico, hence no piggy-back permits are allowed, which differs from the US
state of regulations (CFE Annual Report 2010; CRE interview, January 10, 2012; Ibarra-
Yunez 2008a).

To have an ample framework for a detailed analysis in the research project, the American
regulation establishes that the exports of electricity from the United States to a foreign
country are regulated by the United States Department of Energy (DOE) pursuant to
sections 301(b) and 402(f) of the Department of Energy Organization Act (42 U.S.C.
7151(b), 7172(f)) and require authorization under section 202(e) of the Federal Power
Act or FPA (16 U.S.C. 824a(e)). Because of the provision of public interest in
transmission of electric flow to a party of a third country or jurisdiction, sales of
electricity in interstate commerce or exports of electricity in the United States are
regulated by FERC, although not prohibited if jurisdictional consumption is guaranteed
and satisfied. Imports are not regulated in the US or Canada, but need a permit in Mexico



Moreover, the federal authority has jurisdiction of transmission entities that carry or
participate in interstate commerce, but not on generating facilities, transmission, and
distribution activities in intra-state commerce. For this reason, among other regulations,
there are regional regulated interconnects with few links and trade (EIA 2011).

Given the main listed provisions does not totally explain the almost null electricity trade
at the sub-regional level, between Texas ERCOT and Mexico (taken as one integrated
market), mainly in asynchronous, direct current DC manner; and a more integrated
synchronous DC and AC (alternating current) connects between Baja California in
Northwestern Mexico and California (Baja California is part of the US Western
Electricity Coordinating Connection or WECC). Turning electricity from a public good
towards a tradable good has rendered benefits in more integrated systems in the world,
such as Nordic countries, Western Europe, but also Canadian provinces with the United
States, in terms of reliability and security for the systems, but also because it has included
open access to better technologies and sources of energy that move prices downwards
and extend electricity sourcing strategies to private, mostly industrial, users. Additionally,
Canadian energy carries the renewable and green tag as a complementary good/service
for regional US markets to reach green objectives (Goodman 2010).

Systems that prefer staying as islands with few interconnections opt for it predicating
better control over reliability and security of energy, and not to depend on third parties.
However, electricity connections can be observed in layers of degree of commitment and
control, in a similar fashion than foreign direct investment flows of various levels of
control/commitment, extending from minority shares, to shelter programs, to joint
ventures, majority shares, and in the extreme wholly-owned subsidiaries (UNCTAD
2008, 2010).

A first layer can be analyzed mostly in cases of emergencies. ERCOT or WECC have
entered into emergency connections with CFE of Mexico that has supplied electricity to
the north in an asynchronous way, using DC connectors. Both in situations of extreme
freeze and extreme heat that occurred in Texas in February and July-August of 2011,
CFE was able to provide backup electricity, but without long-term contracts. For
example, in the case of the deep freeze in Texas in February 2-4, 2011, the climate front
moved to Mexico after three or four days of the backup supply, for which CFE stopped
the supply across the US-Mexican border to cover local demand (interview with Cleary
in Austin, Texas, and with Aboytes in Mexico City).

In the case of Baja California, emergencies in California or south of the border have been
possible in a more integrated way, since the Mexican Baja state is part of WECC and has
no problems compulsorily connecting with CFE across the peninsula, because it operates
separate from the rest of the Mexican grid. CFE has a signed long-term contract with San
Diego Gas and Electric and Southern California Edison, of 220 MW with a firm
Purchasing Power Agreement (PPA) since 1984 (interview with Mr. Arias, January 9,
2012). So a second level of integration is to invest in deeper connects, again, for back-up
services, both north and south of the California border but where electricity flows are
more continuous and day-to-day, with both DC and AC connectors. Thirdly, a more



cooperative infrastructure development could be ensued in parallel across the borders,
where the two systems are not planned to be integrated but costs of infrastructure
expansion are allocated in each country, such as in some parts of Canada that then invests
in connections (Goodman 2010). This could be a case of cooperation in national
investment projects while keeping them independent but where ancillary services and
convergence of wheeling and price practices are shared. A related case is the possibility
to have a trading interest across the border for which a subsidiary has installed capacity in
the partner country for supplying or mostly importing and marketing (given regulatory
restrictions in exporting), but this needs unbundling of the grid operator. This has been
possible in Quebec, Ontario, and British Columbia with US states or regional markets.
Finally, there is a case of energy pools and integrated systems where the critical problem
is gaming of shared projects by partners that could have incentives to renege their share
of a transnational project expansion costs (Laffont and Martimort, 2005).

After presenting the research objectives and framing the institutional setting, this
introductory analysis is organized as follows. The next section analyzes how markets are
organized and what incentives and challenges are critical as lessons for a more integrated
North American electricity market. It emphasizes policy and price structures. Then
markets in Europe are presented that have increased links and trade, along with
institutional changes that tend towards trans-national policy decisions. The following
section analyzes and frames ERCOT in Texas and how it differs or has similarities with
WECC and the California ISO and market. Then the chapter concludes with the various
topics and particular investigations to be presented in the rest of the report of the research
teams.

1.2 Organization of Electricity Markets and Incentives to Trade

The Mexican Utilities Law (LSPEE) passed in 1993 has allowed for many private
generation possibilities, to now represent around 36% of total generation with a forecast
to reach 45% of total power production in 2015 (SENER 2011). However, given political
times and structural weakness by the secretaries of energy in both Mexico and the United
States, corresponding infrastructure expansion has not been evident in both policy plans
and reality.

There has even been discussion as to whether there exists an energy policy in North
America that maintains clear aims at reaching levels of carbon emission reductions, with
clean energy sources, and where generation projects are endogenous with transmission
expansion and even demand load management (Pineau, Hira and Froshauer 2004).
Contrary to an apparently clear energy strategy, a business as usual (BAU) position has
been generally taken as a reality by both researchers and market participants. For
example, Braun (2011) evaluates the division of competences by legal instances for the
European Union around foreign policy related to technical innovation and developing of
long-term supply relations, the environmental aspect of shared energy policies, and
competition aspects. If addressing these issues is postponed or international commitment
is not granted, then the BAU result faces politics rather than welfare and innovation.



On other technical approaches, Laffont and Martimort (2005) emphasize the possibility
of parties to extract rents and renege to cooperation in transnational public goods
projects. Independent and Regional Systems Operators (RTOs) ERCOT, WECC/ CAISO,
and the Mexican CENACE—Cenace is a division of CFE in charge of electricity dispatch
and system operator in less than independent ways—follow their BAU position from
argued uncertainty in opening up to other supplier organizations, a case of transaction
cost economics that set boundaries of a firm, in this case the RTOs.

With the above, the market organizations and incentives to trade differ across borders.
Indeed, electricity is a special product/service because it cannot be stored economically,
and its delivery requires a grid where connections exist at the same time across all
participants. However, demand varies widely from hour to hour of the day, from days,
seasons, and years, so generating capacities need to adjust immediately and
synchronously with demand of power. Additionally, reserve capacity is needed to meet
peak demand, balancing consumption and generation to meet frequency, voltage, and
stability constraints. Since demand for electricity is very inelastic, then prices fluctuate
starkly within a day (Stoft 2006).

For the above reasons, trade between all stakeholders in this industry (generating
companies, suppliers, distributors, traders, customers, and the transmission system
operators), has evolved from a centralized command-and-control system such as
Mexico’s to wholesale bilateral markets through power pools and exchanges. In the case
of trans-border markets, Bieleki (2004) has defined three trading models: a single buyer
model such as Mexico; open access or third-party model (qualified users in Europe and
some parts of the US and provinces in Canada), and regulatory provisions for non-
discriminatory access to the grid by any producer and market player. Finally, one can
observe power pools or wholesale power exchanges such as is the case in Nordic
countries.

The Definition of Participants Varies across Markets

According to the Mexican law, utilities are concentrated in a sole producer and consumer,
the parastatal CFE, and what in a very unique contractual format, subcontracted private
utilities of more than 35 MW capacity for exclusive sale to CFE that are called
Independent Power Producers, similar to what occurred in ERCOT when vertical
integration existed and IPPs would sell to the grid operator in 1995.

Mexican IPPs can be and actually are affiliated with foreign energy corporations, and
operate as subsidiaries of their parent companies in Mexico under permits from the
regulator CRE. Total IPPs reached 28 by end 2011 (there were 22 in 2008). Examples of
such utilities are Iberdrola, Union Fenosa, Electricite de France-Tractebel, Mitsubishi,
and General Electric. As can be deduced, IPPs in Mexico sense have taken advantage of
NAFTA’s foreign investment protection and its corresponding Chapter 6 regarding trade
of goods and electrical services (Ibarra-Yunez 2008b).

Other generating or marketing participants in the Mexican setting are auto-generation
(491 permits in 2011, down from 563 in 2008); co-generation (67 permits in 2011, up
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from 57 in 2008); importer permits (29 permits in 2011 versus 37 in 2008); exporters (5
permits only both in 2011 and 2008); and small production (6 permits). In total, there
were 670 regulated permits or licensed players or groups in 2011, with total capacity of
28,893 MW, and with an estimated investment of US$ 33.7 billion in 2011, according to
official data from CRE (2011).

In contrast, the definition in ERCOT of the various participants in the market makes use
of the Senate Bill 7 (SB7) of 1999 that liberalized wholesale and required that all Investor
Owned Utilities (IOUs) be unbundled into three kinds of companies (affiliation has been
allowed): power generation company (PGCs), retail electric providers (REPs), and
transmission and distribution service providers (TDSPs), at the same level in a vertically
unbundled market. ERCOT then became an independent, unbundled Service Operator
(ISO). PGCs whose aims are wholesale can be affiliated with REPs to provide both
wholesale and retail electricity to consumers in a competitive market, for which ERCOT
only concentrates in being the passive system operator. The PGCs cum REPs have