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Preface

When the environmental agenda began to take shape, many feared that countries
that adopted high levels of environmental standards would find themselves at a
competitive disadvantage. Although the echoes of this debate between strong
economic performance or high levels of environmental protection continue, there is
a very strong body of empirical evidence suggesting that such a dichotomy between
either a strong economy or a strong level of environmental protection is not valid.
More and more companies are adopting different kinds of environmental targets
and benchmarks within their operations. They are doing this not simply because it
makes environmental sense, but because it makes business sense as well.

Among the most exciting areas in which the green agenda is affecting
business perceptions and practices is in the financial services sector. Although
the traditional focus of environmental policy has been on pollution-intensive
sectors alone, there is a growing body of evidence suggesting that financial
markets—and the array of actors within those markets, from commercial banks
to venture capitalists, from equity investors to insurers, from large portfolio
investors to producers who support “green” or sustainable objectives—are
paying more attention to environmental issues, and are positively affecting the
environmental agenda in the process.

Perhaps no single environmental policy challenge is as great as climate
change. The purpose of this report—the first in a series of reports intended to
provide information to the financial services sector on key environmental issues
in North America—is to identify potential financing opportunities in Mexico
related to the climate agenda. It is my firm belief that by engaging the private
sector in the environmental agenda, in defining cooperative approaches that
combine regulatory measures with incentive-based and market-led approaches,
innovative and cost effective solutions will be found that meet our shared
demand for the highest levels of environmental quality.

Janine Ferretti, Executive Director, CEC






Executive Summary

Over the past decade, progress has been made in identifying environmental
policies that are effective in ensuring high levels of environmental quality, as well
as cost effective. There is growing recognition that a “menu” of policy approach-
es—one that weaves command-and-control regulations with the use of various
incentives and market-based instruments—can be highly effective in meeting
environmental challenges.

Nowhere is this search for a combination of approaches more evident than
in international efforts to address climate change. As a global environmental
problem, climate change has spawned intensive work to define and codify
approaches combining domestic measures to address the problem, with efforts
designed to facilitate cooperation at the international level.

The logic behind the use of various “flexible” mechanisms at the interna-
tional level to address climate change is widely recognized. Differences in the
marginal costs of reducing greenhouse gases (GHG) emissions vary significantly
between countries. In particular, marginal costs differ between industrialized
countries—the source of the majority of GHG emissions—and economies in
transition or developing countries. By way of illustration, some estimates show
that the cost per ton of carbon [emissions] that is reduced in industrialized countries
is in the vicinity of US$35-50 per metric ton. In contrast, the estimated cost to
reduce a metric ton of carbon [emissions] in developing countries is in the range
of US$10 ton or less.

Since 1997, an enormous amount of work has focused on elaborating how
the Kyoto Protocol is likely to proceed. At the time of this report's publication,
the operating details of the Kyoto Protocol of the United Nations Framework
Convention on Climate Change (UNFCCC), despite domestic setbacks in the United
States, awaits the resumption of the Sixth Conference of the Parties, to be held
in Berlin in mid-2001.

Discussion of any legal matters related to the UNFCCC lies entirely outside
of the scope of this report. Rather, the purpose here is to identify in broad terms
the potential investment opportunities within Mexico in the context of what
appears to be an emerging global market in which the buying or selling of tons of
carbon (emissions, or their equivalent) continues. The jury remains out on exactly
how large this international market already is, what its near-term growth potential
will be, what rules will define how the market will function, or what the equilibrium
price of a ton of carbon will likely be. However, while international negotiations to
clarify administrative rules and procedures continue, considerable efforts are
already underway by the private sector in addressing climate change. Indeed,
companies on a growing list have decided that the challenge of climate change is
real, that the solution will rely partly on the leadership from the private sector,



viii

and that an international market related to climate change is quickly evolving
and is likely to reward front-runners on the climate agenda. For example, some
estimates suggest that under the Clean Development Mechanism (CDM)—the
mechanism under the Kyoto Protocol by which Annex 1 countries and non-
Annex 1 countries can undertake cooperative climate-related policies—the potential
market for carbon-offset policies could be between US$5 billion and US$17 billion
per year by 2010 (Austin et al., 1999). Other estimates suggest a carbon-offset
market of more than US$20 billion per year (UNCTAD, 1998). Clearly, estimates
of the likely value of carbon markets will depend on the assumed value of a cost
per ton. As in any market, price volatility has to be assumed at the outset. At the
same time, a benchmark price range that seems to be gaining consensus is
between US$10 to US$20 per ton of carbon. [The World Bank’s Climate
Investment Fund, launched in late 1999, refers to a price per metric ton of carbon
of US$20. Other estimates, including one by the Intergovernmental Panel on Climate
Change dealing with costs of carbon sequestration related to land use, land-use
change and forestry, suggest a price that is significantly less than US$10 per ton
(IPCC 2000b).] Clearly, depending upon the project, and the realized value of carbon
credits, there will be opportunities for arbitrage in these credits and a potential
for high returns.

Obviously, questions about the magnitude, operation, predictability and
assumed price range of carbon-related markets will be deeply affected by legal
negotiations currently underway under the UNFCCC. Following the suspension
of the Sixth Conference of the Parties to the UNFCCC in The Hague in late 2000,
attention of various stakeholders has shifted back to the Article 4 Commitments
contained in the (1992) UNFCCC. In particular, some are examining the operational
implications of Article 4 (2) (a), which notes in part:

“The developed country Parties and other Parties included in Annex 1 commit them-

selves specifically as provided for in the following:

a) Each of these Parties shall adopt national policies and take corresponding

measures on the mitigation of climate change, by limiting its anthropogenic

emissions of greenhouse gases and protecting and enhancing its greenhouse gas
sinks and reservoirs. These policies and measures will demonstrate that developed
countries are taking the lead in modifying longer-term trends in anthropogenic
emissions consistent with the objective of the Convention, recognizing that the
return by the end of the present decade to earlier levels of anthropogenic emissions
or carbon dioxide and other greenhouse gases not controlled under the Montreal

Protocol would contribute to such modification, and taking into account the differences

in these Parties’ starting points and approaches, economic structures and resource

bases, the need to maintain strong and sustainable economic growth, available tech-
nologies and other individual circumstances, as well as the need for equitable and
appropriate contributions by each of these Parties to the global effort regarding



that objective. These Parties may implement such policies and measures jointly with

other Parties and may assist other Parties in contributing to that achievement of the

objective of the Convention and, in particular, that of this subparagraph ...”

(emphasis added).

It remains unclear how climate-related measures undertaken “jointly” will
translate into project-based climate initiatives involving two or more countries.
However, given the extent of pilot projects and voluntary measures already
underway or being considered, coupled with significant cost differentials among
countries, it seems inevitable that the highly dynamic and quickly evolving
international carbon market will continue.

The purpose of this report is to identify potential investment opportunities
arising from possible carbon offset projects in Mexico. It is important to stress
that as a non-Annex 1 country, Mexico is not obliged to meet domestic GHG
emission reduction targets. At the same time, given the increasingly strong
economic links between Mexico and its other NAFTA partners—Canada and the
United States—one scenario is for investment transfers linked to climate change
to follow existing international investment and trade patterns. This assumption
reflects the observation of von Moltke that as international efforts to address
climate change expand, the distinction between climate-related project investment
and other types of investment flows will become increasingly blurred.

Three sectors in Mexico are examined in this report, in order to evaluate
their potential for carbon reduction: (a) electric power generation; (b) steel produc-
tion; and (c) land-use change and forestry. This report does not attempt to provide
a comprehensive inventory or baseline of total GHG emissions or potential carbon
offsets within these three sectors. Rather, it pays particular attention to carbon-
related opportunities involving small and medium-size enterprises (SMEs) within
these three sectors.

Particular attention is paid to SMEs, in Mexico, for several reasons. First,
evidence already suggests that larger companies are better positioned to examine
opportunities related to the international climate agenda. For example, companies
as diverse as TransAlta, Edison Electric, Arizona Public Service, Niagara Mohawk,
Beyond Petroleum (formerly BP-Amoco), Suncorp, Sumitomo and dozens of others
have been engaged in different aspects of the international carbon market.
Leadership continues both by these companies operating alone, as well as partnering
with such organizations as Environmental Defense, the World Resources
Institute or the World Bank in demonstrating that climate-related initiatives can
make environmental as well as sound business sense.

By contrast, SMEs in general face several obstacles in identifying and taking
advantage of climate-related projects and associated investment opportunities.
Difficulties include higher entry and transaction costs, difficulty in accessing
capital markets—in particular, external capital markets —difficulty in estimating
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individual baselines and inventories, and other barriers. It is worth noting that some
of these difficulties are generic to SMEs in general, while others (such as the
calculation of inventories) are unique to the climate agenda. It is also worth noting
that barriers to SMEs in developing countries participating in international joint
initiatives are even greater than those that exist in industrialized countries.

Despite these obstacles, among the conclusions of this report is that SMEs in
Mexico in a number of areas present potentially attractive investment opportunities.
What follows are the key findings for the three different industry sectors considered.

Electricity

- The Mexican electric power sector continues to initiate or undergo
profound changes. (For readers interested in the changing electricity sector,
the CEC will release an Article 13 report—Environmental Challenges and
Opportunities in the Evolving North America Electricity Market—in early
2002. For interim reports in relation to this initiative, please see
<www.cec.org/electricity>.)

- The most significant carbon-related opportunities in Mexico’s electricity
sector are closely tied to the planned expansion of natural gas use.
According to the most recent estimates by Mexico’s Energy Secretariat, the
sector will use more than twice as much natural gas as oil in its primary
energy inputs in the near term (Secretaria de Energia 1999b).

- In addition to overall gains from the proposed switch from oil to natural gas,
the single greatest area of carbon-reduction potential involving SMEs is
found in such demand-side opportunities as energy efficiency and fuel
switching. Distributor-supplied users represent a group of considerable
potential, comprising SMEs and residential consumers. Such users will
receive a bundled service, consisting of delivery and the final sale of electric-
ity. Among the initiatives underway in Mexico relating to the demand-side is
the promotion of super-efficient residential lighting, promising to increase
efficiency by more than 50 percent over current lighting fixtures. Given the
fact that residential electricity supply continues to grow at a rate higher than
that for the commercial/manufacturing sector, focusing policies on demand-
side gains could lead to considerable reductions in tons of carbon.!

- Potential diseconomies of scale that may arise in the calculation/account-
ing process may present problems in arranging deals involving demand-
side residential lighting.

- However, a back-of-the-envelope estimate suggests that total sales in 1999
in the residential sector were 33 TWh (terawatt hours), the generation of which
produced approximately 0.75 million metric tons of CO, per TWh. A conservative
estimate for the growth rate in residential electricity demand is five

1 In 2001, the CEC will release the results of a survey of electricity users in Mexico, measuring their interest in and

wilingness to pay for renewable electricity as part of their total electricity portfolio. Results can be found on
<www.cec.org>, under the “Green Goods and Services” area.



percent. Assuming that electricity efficiencies could reduce this demand by
20 percent over the decade 1999-2009, electricity demand could be reduced
by 4.2 TWh, representing a savings of 3.1 million metric tons of CO,
(assuming no changes in CO, production per unit of electricity). This would
be worth approximately US$31 million (using a proxy market value of
US$10/metric ton for carbon).

Steel Production

A series of case studies and surveys was prepared for this report, including
surveying 13 large and medium-size steel producing companies in Mexico.
Among the results of the company questionnaires were the following: nearly
three-quarters of those surveyed said that they were aware of energy-savings
potential in their operations, and more than half were already running, or had
plans to run, energy-savings components. Translating energy-saving gains into
potential certified emission credits is complex, and is the topic of intensive
ongoing work, which is outside of the scope and mandate of this report.
Comparing existing furnace technologies with the application of best-available
technologies, detailed information is provided on specified areas of inefficiency
such as in maintenance, preheating systems, incompatibilities between
molding and fusion capacities and management, and pretreatment controls.
Findings for the 13 production units surveyed indicate a total potential carbon
emissions reduction of just under 121,000 tons of carbon. Using US$10/metric
ton as a proxy price for carbon, the potential market value arising from these
gains is approximately US$1.2 million.

The quantity of carbon emissions from steel production in Mexico has
declined steadily over the period 1986 to 1996, from 0.50 metric tons of carbon
emitted per ton of steel produced in 1986, to approximately 0.40 tons in 1996.
While this is obviously good news from all points of view, this trend of
decoupling total tons of steel from tons of carbon emitted narrows somewhat
the carbon offset opportunities in the sector.

Land-use Change and Forestry

Among the most difficult issues in the climate change debate remains the
extent to which carbon sequestration can be calculated, related to land use,
land-use change and forestry.

This study suggests that the climate agenda can contribute to changing
Mexican forests from their current state of being a net source of green-
house gas emissions, to becoming a significant carbon sink. Despite
numerous gaps in information and analysis in forwarding these estimates,

xi
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including the absence of information on total land cover, rates of deforesta-
tion, inventories of aboveground biomass, and carbon densities of forests,
different carbon offset scenarios are presented for Mexico’s forests. Under one
scenario, a range of 2.3 to 3.0 bhillion metric tons of carbon is identified as
the total possible carbon offset. Under a second scenario—accelerated
adoption of new technologies—an estimated range of 4.2 to 5.1 hillion metric
tons between 1990 and 2030 is suggested as possible.

Among the lessons of the forestry sector—characterized by small-scale
landholders and farmers—is the need to identify various non-carbon benefits
that can be of immediate relevance to small-scale farmers and their communities.
Strategies for shifting Mexico’s forests from a net source of greenhouse gas
emissions to an important carbon sink are varied and include: improved man-
agement within protected areas, improved forestry management generally,
more efficient wood-burning stoves, reduced rates of forest fires and better
forest-fire management, and a range of carbon sink enhancement actions such
as reforestation, energy-biomass sources and agroforestry.

Using the proxy market value of US$10 per metric ton, a rough calculation
of the potential market value of carbon-related investment opportunities
identified in this report is approximately US$23 million at the low end, and
US$51 million at the higher end for the Mexican land use, land-use change
and forestry (LULUCF) sector.



1 Introduction:
Finance and the Environment

It has often been assumed that high levels of environmental protection do not
easily fit with business interests. Some have argued that countries or companies
that adopted strict environmental standards stood to lose markets, because of
assumed drag in competitiveness often associated with environmental standards.

While this debate will inevitably continue, there is a growing body of
empirical evidence that companies that adopt high levels of environmental standards
are also well managed and highly competitive companies. Conversely, companies that
ignore or attempt to circumvent environmental standards also tend to have
various management, business planning and other problems.

The responsiveness of companies to the environmental agenda is reflected in a
host of initiatives, from the ISO 14,000 series to corporate environmental reporting.
A McKinsey survey of 400 corporate executives worldwide found that over 90
percent agreed that the capacity of the private sector to integrate environmental
priorities will be a key business challenge of this century (cited in US EPA 2000).

A key question of relevance to the climate debate centers on identifying the
drivers that encourage companies to adopt environmental policies and pay more
attention to the environmental agenda. While it has broadly been assumed that
companies will respond only to direct regulations (in place or being proposed), it
is now clear that other factors—in addition to mandatory regulations—affect a
company’s environmental profile. For example, as markets become increasingly
global, companies must pay attention simultaneously to home and host country



regulations. There is also evidence suggesting a relationship between export
intensity and the adoption of higher levels of environmental standards within
companies. Other factors that have been identified as affecting the likelihood
of a company adopting an environmental policy include the views of customers,
the role of communities, and the ownership structure of the company itself. In turn,
a number of studies have shown a positive correlation between the improved
environmental performance of a company and the value of the firm, expressed
for instance in shareholder value (Wisner and Epstein, draft, 2001).

Given the evidence that environmental policies are becoming an important
part of corporate planning and policies, it is little wonder that the financial services
sector is paying more attention to the environmental agenda. Although there are
several points of intersection between financing and the environment, two broad
types tend to dominate this relationship:

a) Risk Assessment and Risk Management: Environmental risk has been at the
center of environmental policies since their formulation. Environment-related
risk is to some extent being weighed by the financial community as one factor
that can help overall business risk. Tools to determine, and where possible
quantify environment related risk, vary by sub-sector within the financial
services sector. Risk tools also differ depending on whether the financial
exposure is debt, equity, joint venture, mergers and acquisition or other types of
financing. Moreover, the insurance sector—particularly European-based
insurers—have made impressive strides forward in identifying and quantify-
ing specific types of risk, including real estate-related risk, as well as indirect
risks, such as financial risks associated with the impacts of climate change.

b) Green Investment Opportunities: The other way of looking at business risk is
by measuring the financial performance of companies. The Environmental
Capital Markets Committee, established by the US Environmental
Protection Agency (EPA), continues to study the environment-finance link,
and has made a number of recommendations to improve indicators capable
of measuring this interface (US EPA 2000). Environmental considerations
continue to affect different kinds of investments, including so-called
“green” companies that market products or services that are relatively
cleaner or more sustainable than other products or services within a similar
category. The relatively small size of the so-called environmental industry,
coupled with sporadic evidence that environmentally sensitive firms perform
marginally better, suggests that the market share for green goods and services
will remain roughly constant in the short term, but that as international
policies move into place to constrain future carbon emissions, investments
related to the climate agenda will expand.



1.1 Environmental Issues and Risk Management

One example of the importance of environmental issues to investors is found in
the results of a 1999 survey of 50 of the leading financial institutions in the
United Kingdom. The survey found that 35 of these institutions (or 70 percent)
had developed an external environmental statement, an increase from 52 percent in
1998. Another survey, conducted by PricewaterhouseCoopers of over 150 signatories
to UNEP’s Statement by Commercial Banks on the Environment (a list that includes,
from North America, Salomon Inc., Royal Bank Financial Group, Republic National
Bank, Community Capital Bank), found that:

- 90 percent have some form of dedicated environmental management function;

- 74 percent of those polled have environmental policies covering corporate credit;
63 percent covering investment; and 53 percent covering investment banking;

- 60 percent of institutions surveyed have initiated or have in place steps to
integrate environmental considerations into core credit decisions, while
many fewer— 20 percent—have policies covering portfolio management;

- 60 percent of institutions have developed various types of “green”
financial products (UNEP 1999a).

Among the clearest areas of overlap between financial and environmental
management involves the assessment and management of risk. How environmental
issues affect investments, assessments of risk, and actual risk management tools
obviously varies by industry segment. Commercial banks often consider environ-
mental issues when evaluating the risk associated with an investment in a particular
company since, for example, repeated reports of environmental non-compliance
could lead not only to fines and penalties, but also to consumer opposition to the
company —as seen for example in the consumer boycotts of Shell—or even to
the borrower or financier itself. Studies already show that shareholder value
declines on average by one to two percent when an environment-related lawsuit
is pending, and that capital markets generally respond to the public disclosure of
environmental performance such as the Commission for Environmental
Cooperation’s Taking Stock, which compares pollution emissions among firms.
Conversely, evidence shows that the market value of a firm increases by, on average,
slightly less than one percent in shareholder value when firms are recognized for
strong environmental performance (Lanoie et al., 1997).

Other environmental risks can include industrial accidents, the discovery of
hazardous or toxic waste sites, and the opposition of communities to new waste
management siting. Less frequently, risks to banks can entail more direct lender-
liability issues. Since the Fleet Factors case of the early 1990s, efforts by banks,
the American Banker’s Association, the US Environmental Protection Agency
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and others have focused on clarifying liability exposure, including shielding borrowers
against the deep pocket syndrome. At the same time, the distant prospect of lender
liability has been a major catalyst within the banking sector to track and manage
environmental risk, especially properly-related environmental risks.

Risk management tools used by commercial banks are generally tied to capital-
intensive project finance, with risk tools applied to reduce potential liabilities over a
period of 10 to 15 years. Environmental due diligence procedures, especially those tied
to loans for which real estate is used as primary collateral, are now applied regularly
by many commercial banks in North America. Led by the Bank of America, the Royal
Bank Financial Group and others in the early 1990s, environmental due diligence
generally includes Phase I, on-site environmental audits involving checklists. Similar
tools are used by investment banks, which, in the course of preparing for the initial
public offering, examine the extent of environmental liability exposure. This generally
includes procedures for the disclosure of environmental exposure, and the application
of due diligence procedures, particularly for pollution-intensive industries.

Environmental and associated financial risks are now regularly examined by
the insurance sector. Like banking risks, insurance risks include industrial accidents
related to catastrophic events such as large spills, or cleanup costs of abandoned
toxic or hazardous landfill sites. Where the two liability segments diverge is in the
area of climate change. Over the past two decades, insurers have been calculating
the business costs of a four-fold increase in natural disasters such as storms and
coastal flooding. For example, according to estimates by the insurance sector, the
number of natural and man-made disasters increased significantly in the late 1980s
and early 1990s. What is more, in 1998, insured losses arising from natural disasters
exceeded US$17 billion; an increase of nearly 40 percent since 1995 (UNEP 1999b).
Total economic losses from such events are estimated to exceed US$90 billion.
A senior executive of Swiss Reinsurance Company recently warned that if three
hurricanes comparable in size to Hurricane Andrew were to reach the United States
in one season, it would likely lead to the collapse of the US insurance sector
because of high and “unforeseeable” economic losses (Knoepfl 1999).

While the tools differ within industry segments, what risk management
approaches share is the consideration of a probable increase or decrease in asset
values over time because of environmental issues. The time element is important:
risk management is not only about identifying current financial risks, but also
about estimating likely shifts in an initial price offering or asset value over time.
Time horizons differ, but as noted for commercial banks as well as the insurance,
pension fund and other sectors, a time horizon of 10 tol5 years is fairly standard.
The future orientation of financial risk management helps explain why so many
large energy companies today are acting as if the climate agenda is already underway.



1.2 Environmental Investment Opportunities

While risk management remains the main area of convergence between the financial
sector and the environment, so-called green investment represents the other side of
the issue. Numerous examples exist which point to emerging business opportunities
tied to the environmental agenda, coupled with an increased valuation of environ-
mental information across financial services.

The main channel for environment-related investments is mutual funds. After
commercial credit, mutual funds and pension funds together represent the single
greatest source of investment capital. For example, an estimated 6,500 mutual funds
exist worldwide, with a capitalization of US$4.5 trillion.

Green funds are generally categorized within socially responsible funds, examples
of which include Domini Social Equity, Fidelity Select Environmental Service, Hudson
Investors Fund, Calvert Managed Growth, Storebrand-Sudder Environmental Vale
Fund and Dreyfus Third-Century Fund, as well as others. Socially responsible funds
have an estimated total market value of approximately US$4 billion. Thus, green
investment funds make up only a small fraction of all mutual funds and, hence,
of total investment.

The fact that green investment funds make up such a small fraction of overall
mutual funds should not be perceived as a strike against green investing, but rather
as an indication of a segment of the mutual fund market with good growth potential,
since there are good reasons to make environmental investments. The first is that there
is convincing evidence that environment-related investments pay in terms of current
performance. Consider the performance of the Dow Jones Group and SAM Sustainability
Group of the Dow Jones Sustainability Group Index, launched in October 1999. The
Index—drawn from the larger Dow Jones Index of 3,000 companies— provides
information on the link between environmental performance and the financial
performance of over 200 companies worldwide. Market capitalization of the Index
exceeds US$4.3 trillion. Yet the real news is not how many companies are on the list
now, but where they and companies like them are going. Many financial analysts,
including Dow Jones itself, are convinced that sustainability-driven companies will
outperform the competition, because they look at long-term challenges. Already, a
series of empirical studies shows that beyond compliance, corporate environmental
investment increases financial performance and shareholder value.

While interest in environmental issues by the financial sector over the past
decade has primarily involved risk management and its implications for credit policy,
the last 16-18 months has seen a shift in emphasis towards investment-related
opportunities. This shift can be explained by the change in perceptions about environ-
ment-related business opportunities and, more importantly, by the track record of
environmental investments. With the rise in eco-efficiency funds since 1997, a track
record now exists which proves that the performance of green funds meets or
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exceeds that of standard industry funds. For example, a growing body of quantitative
data comparing portfolios of sustainably-driven companies with industry averages
like the Standard and Poor’s 500 Index and the TSE 300 show the former out-
performing the latter by an average of over three percent per year.

Another reason that companies are making environmental investments is the
fact that there has been a shift in industry perception of these investments. A
recent report by World Resources Institute (WRI) notes that, whereas companies
had previously made environmental investments reluctantly as a matter of regulatory
compliance, now companies are beginning to move beyond minimum compliance as
part of good business practices. The increase in eco-efficiency, the adoption of
internal environmental codes of conduct and company targets, and the increasing
adoption of voluntary environmental standards like the ISO 14000 series, are examples
of this shift. In addition WRI notes:

Companies have even made a changing regulatory framework into a source of

competitive advantage by pre-empting environmental regulations and voluntarily

going beyond compliance on their own terms, knowing that rivals will likely be

compelled to react later (Repetto and Austin 2000).

Recent examples of such investment include giants such as General Motors,
IBM, Interface, Johnson and Johnson, Pitney Bowes and others forming the Green
Power market Development Group, committing their companies to accelerate the
use of environmentally-preferable power by 2010. Already, BP has announced it will
invest over US$1 billion on wind and solar energy in the next decade, while Royal
Dutch Shell will spend roughly US$500 million on renewable energy. When it comes
to energy policy and the challenges of implementing the Kyoto Protocol, it is not
simply that the Global Climate Coalition—the industry group that worked to oppose
climate change policies—is defunct. The real story is that more and more companies
are not waiting to see what happens with environmental regulations. They are moving
ahead now, over and above minimum compliance.

From the preceding, the role that the environment plays in investment decisions
should be relatively clear. The question remains, however, as to just how large
the environmental industry is.

1.3 Defining Environmental Expenditures

The trickiest issue with understanding the size of the “environment industry” is
assigning an exact dollar figure to total environmental expenditures. This, in turn,
reflects the absence of a clear definition of what exactly, if anything, constitutes the
“green sector” Unlike familiar and well-defined economic sectors such as mining or
telecommunications, environmental expenditures, by definition, cut across a wide
range of sectors, from pollution-intensive industrial sectors to energy, transportation
and agriculture as well as various service sectors, such as tourism.



Various efforts have been made to classify and measure environmental expen-
ditures. Rather than isolating a green “sector” per se, it has been argued that total
transactions should be measured by the transformation of environmental considera-
tions into normal business activities as opposed to a specialized activity of “environ-
mental experts.” One expert in this field has argued that environmental investments
should include all goods and services that improve the state of the environment,
either by reducing the wasteful use of natural resources (e.g., eco-efficiency or related
production techniques), or by reducing emissions (Gentry 1995).

Table 1 provides some concrete examples of environmental expenditures—
based on the preceding definition—divided into three categories: (a) equipment,
(b) services and (c) resources, with dollar values (1997 estimates):

Table 1: Estimated Environmental Expenditures

US INDUSTRY (BILLIONS OF US$) GLOBAL INDUSTRY
(BILLIONS OF US$)

EQUIPMENT

Water equipment and chemicals 135 34.0

Air pollution control 117 258
Instruments and information systems 29 4.6

Waste management equipment 11.2 26.7

Process and prevention technology 0.8 2.0
SERVICES

Solid waste management 31.0 88.3
Hazardous waste management 6.4 16.7
Consulting and engineering 15.3 26.5
Remediation/industrial services 8.6 14.7
Analytical services 1.6 31

Water treatment works 25.7 62.1
RESOURCES

Water utilities 24.2 64.9
Resource recovery 15.4 34.6
Environmental energy 22 4.4

TOTAL 170.5 408.4

Source: Ferrier 1996.

The above table gives a snapshot of environmental expenditures. What is most
important here is the relative size of this industry. At US$170.5 billion, it makes up
about two percent of US GDP, and approximately 0.7 percent of world GDP. While this
is actually quite a large portion of US GDP for one industry, there is still growth
potential. What is more interesting is the much smaller share of world GDP that the
industry makes up, suggesting even greater opportunities outside of the United States.
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2 The Climate Agenda

Among the most intensive areas of work currently underway at the international
level to address a global environmental problem is that related to climate change.
While considerable attention continues to focus on the future steps that governments
will take in implementing the UNFCCC and its Kyoto Protocol, action is already
underway within the market to address climate change. To take just one of
numerous examples of action underway, during the 1990s, DuPont invested over
US$50 million to reduce GHG emissions in their worldwide operations by a target
of 45 percent. In 1999, DuPont further committed itself to reducing GHG emissions
by 65 percent by the year 2010. It also committed to allocating ten percent of its
global energy use to renewable energy by 2010.

While some marginal debate lingers regarding the scientific validity of the
global warming theory, overwhelming evidence shows that the global climate is
changing. In December 1995, the Second Assessment Report of the Intergovernmental
Panel on Climate Change (IPCC)—a consensus-based report that draws upon
the largest gathering ever of scientists and other experts to address a single
issue—shifted forever the debate about climate change. It concluded that since
the end of the 19th century, global mean surface air temperature has risen by
approximately 0.3 to 0.6 degrees Celsius, and that “the balance of evidence suggests
that there is a discernible human influence on global climate.” An updated version of
this report is currently under governmental review.
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The chair of the IPCC, in his report to the November 2000 Conference of the
Parties (COP VI), noted that current projections suggest an increase in global
mean surface temperatures in the range of 1.5°C-6°C by 2100 (roughly double
the 1995 IPCC predictions). In May 2000, the Intergovernmental Panel on
Climate Change (Working Group III) released the Special Report on Emission
Scenarios: Summary for Policymakers (Intergovernmental Panel on Climate
Change 2000). It notes that future GHG emission trajectories are complex, given
that emissions vary in response to demographic change, social and economic
development, and the rate and nature of technological change. The IPCC report
makes use of four future emission scenarios:

- Scenario Al, characterized by very rapid economic growth, global population
that peaks in 2050, and the rapid introduction of more efficient technologies.
Other assumptions include a convergence in per capita income between
regions, capacity building and increased cultural interactions. This scenario
outlines three alternative directions in technological change: fossil fuel-
intensive, non-fossil fuel sources, and a balance across all sources.

- Scenario A2, characterized by a very heterogeneous world, including self-
reliance of countries, very slow convergence in fertility rates among countries
resulting in very high global population growth, and differences in per capita
income and technological change between countries.

- Scenario B1, characterized by a peaking of global population growth in
mid-century (as in Scenario A1), rapid changes in economic structures
towards services and information-based economies, the reduction in material
intensity, and the introduction of clean and highly efficient technologies. In
this scenario the emphasis is on global solutions to economic, social, envi-
ronmental and other challenges.

- Scenario B2, characterized by continually increasing global population
(lower than A2 scenario), intermediate levels of economic development, and
less rapid and diverse technological change than in Scenarios B1 and Al.

2.1 The Kyoto Mechanisms

The Kyoto Protocol was launched at the Third Conference of the Parties to the
UN Framework Convention on Climate Change held in Kyoto in December 1997.
Among the main outcomes of that agreement is the commitment by all Annex I
countries to lower their emissions of six greenhouse gases—CO,, CH,, N,0, HFCs,
PFCs and SF,—by at least five percent below 1990 levels, with a target date
between 2008 and 2012.

Reduction commitments within the Annex I Group of industrialized
countries are not uniform. The member states of the European Union, the Czech



Republic, Bulgaria, Estonia, Romania, Poland, Slovakia and Switzerland will
reduce their total greenhouse gas (GHG) emissions by eight percent each. The
United States will lower its total emissions by seven percent. Canada and Japan
will reduce theirs by six percent. Some other countries are allowed to increase
their emissions above the 1990 levels: these include Australia (eight percent),
Iceland (ten percent) and Norway (one percent).

Three flexible market-based mechanisms are identified in the Kyoto
Protocol: Annex I Joint Implementation (JI), the Clean Development Mechanism
(CDM), and International Emissions Trading (IET).> (A fourth approach, based on
the “bubble” concept, is also allowed in the Kyoto Protocol.)

These flexible mechanisms allow Annex I countries to meet a part of their
GHG emission limitation targets through various types of international coopera-
tion mechanisms. The logic of cooperating internationally in such efforts is well
recognized, and includes the achievement of environmental objectives at lower
costs than would otherwise be possible if each country were to set about
reducing GHG emissions independently. By introducing greater flexibility and
cost savings, various international mechanisms allow for sharing of reduction
costs between countries, and mobilization of private capital.

The principle flexible mechanisms outlined in the Protocol are:

- Joint Implementation, which provides for transfer of emission reduction
units (ERUs) tied to the implementation of specified projects. These
projects can be implemented between Annex I Parties.?

-  Clean Development Mechanism enables non-Annex I Parties to host projects
that contribute to their sustainable development goals and reduce greenhouse
gas emissions, and allows Annex I Parties to use the certified emission reduc-
tions resulting from the project to meet part of their commitment.

- International Emissions Trading allows for transfers of assigned amount units
(AAUs) among Annex [ Parties. A party’s assigned amount is its net GHG emission
budget based on its emission reduction commitment under the Kyoto Protocol.

- Bubbles A bubble is a regulatory concept whereby two or more emission
sources are treated as if they were a single source. This creates flexibility to
apply pollution control technologies to whichever source under the bubble
has the most cost-effective pollution control options, while ensuring the
total amount of emissions under the bubble meets the environmental
requirements for the entity.

Extensive work continues in determining the rules of each of these mechanisms,
to ensure that rules are transparent, equitable, and provide clarity and predictability
to the private sector and governments. Although the mechanisms differ, they share the
commodification of a metric ton of carbon, or its equivalent (one ton of carbon is
2 Annex | JI'is outlined in Article 6, the CDM in Article 12, and IET in Article 17. See UNFCCC (1997).

3 When ERUs are generated by one Party and sold to another Party, the seller Party subtracts the ERUs from its

assigned amount, and the buyer Party adds the ERUs to its assigned amount. A Party's assigned amount is its
net GHG emission budget based on its commitment under the Kyoto Protocol.
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equivalent to 3.67 tons of carbon dioxide). This report concentrates on possible CDM-
eligible projects in Mexico, reflecting the unique trilateral (Canada, the United States
and Mexico) composition of the Commission for Environmental Cooperation.

2.2 The Role of Small and Medium-size Firms for Flexible Mechanism
Projects: Challenges and Opportunities

The particular focus of this report is climate-related project-opportunities involving
small and medium-size enterprises (SMEs) in Mexico. This issue is especially
important given the importance of SMEs in the Mexican economy in terms of the
total amount of capital invested, jobs created, and products manufactured.

By way of illustration, Mexico’s agricultural sector comprises a large number of
farmers working small plots of land on the one hand, and larger, irrigated plots on
the other (World Trade Organization 1997). These enterprises tend to be non-
dominant players within the markets they occupy.

In terms of geographical location, roughly half of Mexican micro-enterprises
are concentrated in seven states. Small firms tend to be located in the center of the
country and the metropolitan area of Mexico City, medium-size enterprises are
dispersed and big enterprises tend to be concentrated in the North.

SMEs can play a role in the evolving international climate change agenda in
two ways. First, to the extent that they are engaged in production activities them-
selves, they can do so by undertaking measures that reduce GHG emissions or
sequester carbon. These measures include: improving process efficiencies or
installing technologies to reduce energy consumption, switching to less carbon-
intensive fuels, planting trees or improving forest management to sequester carbon,
and others. Second, to the extent that SMEs provide services that enable clients to
achieve greater levels of efficiency (e.g., energy service enterprises), they can
support trends toward greater efficiency.

Put another way, SMEs can be just as involved in international efforts to
reduce the impact of climate change as larger companies. The difference is not the
type of activity eligible for SME-based projects. The difference relates to the
greater hurdles SMEs must face in: gaining knowledge of flexible mechanisms
under the UNFCCC or the Kyoto Protocol; meeting flexible mechanism accounting
requirements, including relatively high levels of informational and technical diffi-
culties in calculating baselines and levels of additionality and affording third-party
certified emission reduction certification; generic difficulties in attracting external
capital for climate-related investments; and other entry barriers including relatively
high transaction costs, all of which may make SME activities appear less attractive
than those of larger entities.

Despite these difficulties, it is argued that considerable investment
opportunities exist in Mexico’s SME sector Examples noted below cover the
electricity, steel and forestry sectors. Indeed, the purpose of the rest of this paper is
to give examples of SME opportunities in Mexico that show promise for flexible
mechanism-related investment.



3 The Electric Power
Generation Sector: Demand-
and Supply-side Opportunities

3.1 Introduction

The electric power sector represents opportunities and unique challenges for SMEs
in Mexico to participate in the evolving flexible mechanism marketplace. The
greatest opportunities for SME involvement in energy efficiency are twofold.

First, SMEs in the industrial, commercial, and residential sectors can develop
energy efficiency or fuel switching projects that will offset power-grid emissions.
With the increased revenue generated by certified emission reductions, energy effi-
ciency projects will have a shorter payback period than they would in the absence
of the flexible mechanism. In addition to providing economic returns, energy effi-
ciency projects can improve the productivity of the SMEs and enhance their com-
petitiveness in their respective markets.

Second, SMEs can take advantage of the potential business opportunities
made available by operational flexible mechanisms. The profitability of energy effi-
ciency measures is likely to expand the current market for energy efficiency tech-
nologies, products, and services. While energy services companies and
energy-efficient equipment suppliers may not benefit directly from the certified
emission reductions , these companies can take advantage of an indirect benefit;
expanded market opportunities.

Because of the status of the energy sector and the current regulatory
framework, flexible mechanism opportunities in the power generation sector are

13
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limited. Additional barriers specific to SMEs limit flexible mechanism opportunities
for the power generation sector. However, the current regulatory structure is under
review. If proposals to increase private sector participation in the energy sector are
accepted, then opportunities for SME participation on the supply-side could
increase. At this time, the outcomes of discussions on power sector reform, as well
as on the time frame for reform are uncertain, although the new Fox administration
has reiterated its commitment to restructuring.

This section begins with an overview of Mexico’s power sector and trends in
supply and demand. Second, an overview of GHG emissions from the power sector
provides context for the potential for certified emission reductions. Mexico’s expe-
rience with energy projects in the AIJ Pilot Phase is then highlighted. Third, the
current and potential role of SMEs in the power sector, whether as end-users or
service providers and investors, is reviewed. A discussion of the most promising
segments in the power generation and energy efficiency markets follows. And
lastly, the limitations imposed by Mexico’s energy regulatory framework are
outlined. The section begins with a review of the power sector and the opportuni-
ties for private investment.

3.2 Structure of the Mexican Electric Industry
3.21  Supply

According to 1998 data, the total effective electricity generation capacity in
Mexico is 38,502 MW. Of this, some 90 percent originates from the Comision
Federal de Electricidad (CFE) and 2.2 percent from Luz y Fuerza del Centro (LFC):
Sistema Eléctrico Nacional (SEN) companies. The state-owned corporation
Petréleos Mexicanos (Pemex) accounts for 4.4 percent of the total, and the private
sector for three to four percent (Secretaria de Energia 1999b:45, 95 and CFE
1999a:12). In terms of supply, Mexico’s electricity market is thus thoroughly
dominated by the SEN (combined capacity of 35,256 MW).

At present, the CFE and LFC meet slightly over 93 percent of the country’s
total electricity demand of 147.1 terawatt-hours (TWh). For 1998, direct electricity
sales were 110.7 TWh (75 percent of the total) by the CFE and 26.7 TWh (18 percent)
by LFC, which serves the Federal District (Mexico City) and some municipalities
of Mexico, Puebla, Morelos and Hidalgo states. This latter company, it should be
noted, generates less than eight percent of the power it sells, getting the rest from
the CFE (Ibid. and CFE, no date: 4).

The two member companies of the SEN thus serve as the public electricity
utilities. The current level of territorial coverage is around 95 percent. LFC covers
the one-fourth of the country’s population of close to 100 million living in the
center of the country, while the remainder is served by the CFE.



The installed capacity of the private sector, authorized by the applicable
legislation, is 6,756.5 MW. In 1998, private sources only generated 5.93 TWh or
3.5 percent of the total gross power output in the country. Pemex generated
5.42 TWh (3.2 percent) (Secretaria de Energia 1999a: 45).

The SEN plants break down by generation technology as follows: 79 hydro-
electric units; 36 gas turhine; 29 steam; eight internal combustion; seven combined
cycle; five geothermal; two coal-fired; one nuclear; one dual (fuel oil and coal)
and one wind-powered. In other words, Mexico’s power production is largely
driven by fossil fuels (66.4 percent based on hydrocarbons, 10.5 on coal, for a
subtotal of 77 percent). Of the remainder, 14.4 percent derives from hydroelec-
tric, 5.4 percent from nuclear and 3.3 percent from geothermal and wind sources
(Secretaria de Energia 1999b: 62 and CFE 1998: 12). According to CFE data, the
remaining useful life of the installed plant ensures that electricity can be generated
under the current conditions and operating levels for the next 19 years
(CFE 1999a: 34). In recent years, the electric industry’s productivity and efficiency
indicators have improved markedly (Table 2).

Table 22 Productivity and Efficiency in the Electric industry

CFE LFC
YEAR Interruption time Power sold per Interruption time Power sold per
(min/user) operations employee (min/user) operations employee
(GWh/employee) (GWh/employee)
1988 802 1.124 487 0.640
1989 567 1.299 447 0.669
1990 536 1.295 373 0.821
1991 495 1.319 414 0.828
1992 375 1.355 437 0.862
1993 447 1.447 408 0.906
1994 251 1.585 373 1.152
1995 242 1.654 401 1.140
1996 203 1.771 377 1.165
1997 236 1.853 352 1.382
1998 224.8 1.933 374 1.630

Source: Ministry of Energy web site.

Despite significant efforts to raise the productivity and efficiency of the
two companies, some specialists believe that these two companies are over-
staffed. In 1999, the 108,543 Mexican electricity sector workers (73,302 for CFE
and 35,241 for LFC) produced average annual sales of 1.33 gigawatt-hours
(GWh) per worker—a very low figure compared with other countries, especially
those of North America.
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Although the CFE’s economic efficiency may indeed be debatable, its own
financial and management indicators show this to be a healthy company with a
“sound financial structure” (CFE 1999a: 32). This is not the case for LFC, which,
according to some observers, received an indirect subsidy equivalent to $2.4 billion
in 1999 (Dessomes 1999).

In terms of future supply, an estimated 22,248 MW of additional installed
capacity will be required by 2008 —the equivalent of 80 percent of Norway’s
current installed capacity, for example (Table 3). This represents 2,225 MW of new
capacity per year until then. The CFE has already taken steps within its investment
program to commission 6,444 MW of capacity in the coming years. The capacity
gap of 15,804 MW, a little less than half the country’s current capacity, thus consti-
tutes the area of opportunity for the private sector in the Mexican electric industry.

Table 3: Capacity and Demand, 1998-2008

(MwW)
1998 2008 1999-2008
Effective Maximum Effective Maximum Total Capacity Capacity open
Capacity Demand Capacity Demand Additional developed by to private
Capacity CFE sector
35.256 28.571 57.504 48.014 22.248 6.444 15.804

Source: Based on Secretaria de Energia 2000.
3.2.2 Transmission

The SEN currently (1999) possesses an electricity transmission grid surpassing
600,000 kilometers in length. This includes 34,079 of high voltage lines, 38,844
of secondary transmission lines, and 528,107 kilometers of distribution lines
(CFE 1999h:16).

The time horizon for the current program of investment in the grid is 2003,
since beyond that year it is difficult to forecast the physical location of new
plants. Between 1999 and 2003, 20,237 kilometers of new transmission lines are
expected to be added, and between 2004 and 2008, an additional 12,273 kilometers
(Secretaria de Energia 1999h:118).

At present, the independent producers are permitted to build transmission
lines for their own use; alternatively, they may access the SEN’s transmission grid
through payment of charges established and published in the Official Gazette of
the Federation (Diario Oficial de la Federacion—DOF) on 24 November 1994
and amended on 15 May 1998 (Ibid: 120).



3.23 Demand

The supply forecasts and plans discussed above come in response to consumer
demand that has grown consistently since 1965, if not earlier. In that period,
domestic electricity sales grew at an average annual rate of eight percent, much
faster than Mexico’s economy as a whole.

In the last 10 years, sales have grown by five percent per annum; the figure
is more than six percent for residential and medium-size business consumers.
According to some Ministry of Energy estimates, demand growth in the year
2000 has returned to the historical average near eight percent.

In 1998, gross generation by the SEN amounted to approximately 171 TWh,
80 percent (137.3 TWh) of which was sold domestically. The market value of
electricity sales was $6.9 billion* and as indicated above, electrification has
reached nearly every one of the country’s residents.

The largest electricity consumer, absorbing 60 percent of the total, is the
industrial sector. It is followed by the residential sector with 23.1 percent; the commer-
cial sector with 7.7 percent; agricultural irrigation with 5.6 percent and services
with 3.8 percent (Secretaria de Energia 1999b: 40). The total number of users
(accounts with the CFE or LFC) is greater than 22 million, more than 19 million of
them residential (see Figure 1).

Figure 1: Electricity Consumption by Sector (1998)

) o Services
Agriculture irrigation 4%
6%

Commercial
8%

Industrial

59%

Residential
23%

Total users: 20 million
Residential sector:19 million

In the last few years, the largest increase in electricity demand occurred in
the residential sector. From 1989 to 1998, sales to this sector grew by an average
6.5 percent per annum (Table 4). However, the industrial sector, especially medium-
size businesses, promises the fastest growth for the foreseeable future.

4 The data on sales revenues are taken from CFE, Estadisticas por Entidad Federativa 1998, p. 12. The exchange

rate used (9.150160 = 1 dollar) is taken from CFE, Precios Internos y Externos de Referencia de los Principales
Energéticos, 10th edition 1999, Figure A.1.
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Table 4: Average Annual Growth of Electricity Sales (CFE and LFC) (%)

Sector 1989-1998 1999-2008 80%
confidence intervals

Residential 6.5 5.0 4555
Commercial (1) 3.7 48 4.0-55
Services 15 4.7 3.5-5.8
Industrial (2) 5.8 6.3 6.0-6.6
Agricultural 1.9 0.9 -0.1-1.8
Total (excluding exports) 5.3 5.6 5.4-5.8

(1) Users charged general low-voltage rates, primarily commercial, service and micro-industrial establishments.
(2) Users charged general high-voltage rates (large industrial units) and medium-voltage rates (primarily medium-size
and small industrial establishments as well as retail businesses and large service establishments).

Source: Secretaria de Energia 2000, p. 88.

Mexican demand will continue to grow by an estimated total of 72 percent
in the next 10 years. To meet this new demand, the country’s energy planners
call for an expansion of the installed capacity by 63 percent. Under a scenario of
normal economic growth,® sales are expected to rise from the current 140 TWh
annually to 236 TWh in 2008.

The SEN has organized the task by dividing the country into nine geographical
areas: Northwest, North, Northeast, West, Central, East, Peninsular, Baja
California and Baja California Sur. In the last decade, top sales growth occurred in
Baja California and Baja California Sur, with annual averages of 8.2 and 7.2 percent,
respectively (Table 5). The largest overall consumers remained the Western
region, taking up 23 percent, and the Central and Northeastern regions with
approximately 19 percent each.

Map 1 shows past growth and projected average annual growth of electricity
sales in Mexico under three hypothetical economic growth scenarios devised by the
Federal Government and applied by the CFE for the period 2001-2010. The “high”
scenario assumes average annual GDP growth of 5.8 percent; the “planning”
scenario assumes 5.2 percent and the “moderate” scenario assumes 3.8 percent.
Pratically all market forecasts issued to date by Mexican government planners,
including those at CFE, have adopted the “planning” GDP assumptions. Thus, with
an anticipated GDP average growth of 5.2 percent per annum, electricity demand
will grow by 5.5 percent per annum from 2001-2010 (see Map 1).

5 The CFE planners made their power demand projections by considering three possible scenarios: the
“Moderate,” with average GDP growth of 3.8% from 1999 to 2008; “Planning” with 5.2% and “High” with 5.5%.
CFE no date. Desarrollo del Mercado Eléctrico 1994-2008, p. 11.



Table 5: SEN Planning Regions: Sales, Capacity and Demand

Areal989 sales 1998 sales 2008 sales Growth Growth
1989-1998 1998-2008
(%) (%)
(Gwh) (GWh) (GWh)

1 Northwest 6.796 10.020 16.681 47 67
2 North 7.280 11.113 20.098 53 80
3 Northeast 13.479 23.746 43.943 76 85
4 West 16.966 29.724 54.028 75 82
5 Central 22.062 29.026 44.310 32 53
6 East 15.584 22.337 34.138 43 53
7 Peninsular 2.073 3.961 7.738 91 95
8 Baja California 3.640 6.347 13.595 74 114
9 Baja California Sur 610 863 1.569 42 82
Small systems 47 71 119 51 68
Total 88.537 137.208 236.219 55 72

Source: Extrapolated from data in Secretaria de Energia 1999b.

Map 1:  Past and Projected Regional Electricity Sales in Mexico (1991-2010)
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Past  Projected
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Source: CFE no date pp. 11, 23.
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3.3 Balance of Trade

Electricity supply and demand data include imports and exports. In the last 10 years,
the balance of trade has varied somewhat erratically, but there was a general
trend of declining exports and increasing imports. A total 562 GWh were imported
and 1931 GWh were exported in 1989, rendering a favorable balance of 1369 GWh;
but by 1998, the trade balance had turned negative by 1,434 GWh because
imports had increased to 1,510 GWh while exports dwindled to 77 GWh. The
projections include minimal exports for the next few years.

3.4 Energy Savings and Efficiency

Energy savings and efficiency plans implemented mainly by government agencies such
as the National Energy Efficiency Commission (Comisién Nacional para el Ahorro de
Energia—Conae) and the Electrical Energy Savings Trust (Fideicomiso de Apoyo al
Programa de Ahorro de Energia del Sector Eléctrica—Fide) may significantly augment
energy savings so that some new capacity creation can be postponed. Conae’s
programs in particular may diminish new power plant requirements by 7,531 MW
or 13 percent of the total capacity required for 2008, as well as reducing the amount
of electricity sales by 25,754 GWh or 11 percent of sales for that year. Yet, although
profusely discussed in the Secretaria de Energia’s Prospectiva del Sector Eléctrico
1999-2008 (Outlook for the Electric Industry, 1999-2008), this energy efficiency
potential is not factored into the planning calculations, perhaps because the actual
results of any given efficiency program are hard to predict.

3.4.1 Rates

In 1962, shortly after the nationalization of the electric industry, the government
set the pricing policy that would remain in effect to this day. In a coarsely drawn,
highly schematic classification, the CFE and smaller affiliated companies divided
their customers into 13 different rate categories by business and individual
consumer type. After 1988, the number of categories was increased to 31. The
price of electricity to the consumer is now set “as a function of power volume
demanded, voltage, temperature [of the user’s zone of residence], type of user
and guarantee of service” (Secretaria de Energia 1999b:44)

The current rate structure consists of the following sectors (CFE no date:14).:
Residential
Users paying rates 1, 1A, 1B, 1C, 1D and 1E for domestic service.



Commercial

Users paying rates 2 and 3 for general low-voltage service; these are primarily

commercial, service and micro-industrial establishments.

Service

Users paying rates 5, 6 and 7 for public lighting, wastewater and drinking water

pumping and temporary service.

Industrial

(Includes medium-size and large business users)
Medium-size business: Users paying rates O-M and H-M for general medium-
voltage service; these are primarily medium-size and small industrial
establishments, as well as commercial and large service establishments.
Large industry: Users paying rates H-S, HSL and HTL for general high-
voltage service; these are essentially large industrial establishments and
major water supply systems.

Agricultural

Users paying rates 9 and 9M for agricultural irrigation pumping.

Exports

These consist of sales to US and Belizean companies.

The rate structure is gradually being adapted to reflect the complexity of
the productive apparatus and the various consumer types, including residential,
service and industrial consumers. The last group can opt for hourly rates: this
makes for more efficient administration of demand and streamlining of peak
demand management for the provider.

Historically in Mexico, electricity prices, especially for domestic ratepayers,
have tended to lag behind the cost of production. Sharp real rate increases in the
early 1990s constituted an effort to bring rates in line with costs, but rates fell
almost 22 percent in constant currency from 1994 to 1999, with the aggregate
average price® declining steadily from 6.43¢ to 5.28¢ per kWh (Figure 2).

Figure 2: Aggregate Average Price per kWh (1994-1999)

6.43 22% decline in real terms
=
=
4
~
A
94 95 96 97 98 99
Year
6 The aggregate average price includes maintenance charges, but does not take account of the LFC sale prices

or the value-added tax (VAT).
7 CFE, Annual Report, p. 20. The exchange rate applied is 9.56 pesos to the dollar according to Bank of Mexico data.
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Fluctuation in the price/cost ratio has been an ongoing preoccupation in
defining the country’s rate policies. The authorities have tried to apply policies in
such a way that average price tracks cost more closely, and periods of disparity
are shortened.

From 1997 on, almost all rates were automatically indexed on a monthly
basis for inflation in the cost of basic inputs into production, transmission and
distribution. The affected rates are those applicable to the commercial sector
(rates 2 and 3 for general low-voltage service), the service sector (rate 7 only,
temporary service), and the industrial sector, as well as the so-called “Interruptible
service” rates (I-15 and I-30).

The indexing formula for all voltages is a function of the average Producer
Price Index (PPI) for “Machinery and Equipment” (IPPME), “Raw Metals”
(IPPMB)® and “Other Manufacturing Industries” (IPPOM). In addition, the high-
and medium-voltage rates are indexed to international fuel prices (fuel oil,
diesel, coal and natural gas) using an index called ICC (ibid). In calculation of the
index factor for medium-voltage rates, the change in the average of the three PPI
is assigned a weight of 71 percent and the ICC is weighted 29 percent; the corre-
sponding weighting for the high-voltage rates is 59-41 percent.

Indexing has rendered pricing more transparent, and it is now possible to
extrapolate price scenarios for the future from inflationary trends in various
inputs, including fuel. These scenarios are fundamental to the design of private
investment projects in the electric sector.

In order to make comparisons with alternative investment projects, the private
sector needs to know the production costs incurred by the CFE per kWh. As various
Mexican electricity analysts point out, the true figures are a well-kept secret. The
publicized average costs exhibit distortions due to the inclusion of financial expenses
and the aggregation of generation, transmission and distribution costs. In short, they
do not provide accurate information about the net costs of power generation.

Evidently, spot estimates of generation costs are laborious and complex,
given the dimensions and complexity of the CFE’s installed facilities. Considerable
efforts to establish the marginal short- and long-term costs of generation have
been made over several years, but the results have not been made public.

In 1999, CFE sales revenues stood at approximately US$8.223 billion® for
total costs slightly over $7 billion. The aggregate average cost per kWh delivered
was reported as $0.047, and the aggregate average cost of generation was
US$0.033/kWh." These figures do not strictly reflect the true cost of production,
though, since they include all manner of government transfers and subsidies.
After all, the price-cost ratios given in the income statements in the
Commission’s 1998 and 1999 annual reports were 0.75 and 0.73, respectively,
meaning that the average revenues fetched by the CFE for its products are currently
25 percent short of its costs. Thus, the operating surpluses habitually reported
8 Prospectiva, p. 46. For more details, see: http://www.cfe.go.mx/gercom/tarif100/ti.chtml.

9 Figures taken from CFE, 1999 Annual Report and converted to dollars (1 dollar = 9.56 pesos).
10 Assuming that the cost of generation is equivalent to 70% of the aggregate average cost.



by the company are due to a wide range of government subsidies and to various
sui generis accounting practices.

Moreover, the aggregate costs are estimated by a cumbersome and complex
calculation of financial and operating costs. The complexity is due to the wide
range of power plants at different stages in their useful lives, using a variety of
technologies and having disparate levels of amortization or depreciation, among
other factors.

3.4.2 Rate-setting Policy

According to recent information, except for those rates applied to the residential and
agricultural sectors, all rates were sufficient to cover the average cost of production.
For rates applied to the industrial sector, the largest power consumer, the price/cost
ratio is approximately equal to 1.

Normally, all rates are composed of fixed charges corresponding to the type and
quality of service requested, plus variable charges for power consumption volume.

For the residential sector, which consumes 23 percent of power, the price of
power is subsidized on the order of 58 percent since the current price/cost ratio for
this sector is 42 percent. The fiscal cost to the federal government due to this subsidy
is estimated at approximately US$2.4 billion in 1999. For the agricultural sector
(irrigation pumping), the rate subsidy amounts to almost 70 percent, but it should
be added that this sector only represents six percent of the national market."

Rate-setting policy is not established by the CFE but rather by the
Secretariat of Budget and Public Credit (Secretaria de Hacienda y Crédito Piiblico)
authorities. The decision to eliminate subsidies is, in the final analysis, a political
one, and the improvement of the price/cost ratio in both sectors depends on
economic policy decisions in the immediate future.

As of January 1 of 2000, a Ministry of Finance order authorizing new rate
adjustments and modifications goes into force. For 2000, rates for residential use,
agricultural irrigation (rates 9 and 9M), public lighting (rates 5 and 5A) and
wastewater and water supply pumping (rate 6) were expected to rise by 0.08 percent
per month. The aim of these adjustments is to raise the price/cost ratio for these
rates, as stated in the document in question: “the rate-setting proposal [...] aims
to narrow the gap between these rates and the real cost.”*

In the last ten years, electricity prices in Mexico have remained almost
invariant in real terms. Despite some fluctuations, the median price for these
years (the weighted average of all rates) remains stable, and the rates applicable
to the industrial sector in particular show average annual growth of -2.1 percent
while the other rates increased (Table 6).

11 Estimates produced from database of Gutiérrez Santos, 1999:47.
12 On CFE web site, section “Gerencia Comercial,” http://www.cfe.gob.Mexico.
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Table 6:  Electricity Rate Trends 1989-1998
(1998 Constant Cents/kWh)

Year Commercial Industrial Lighting Residential Agricultural Average Price
1989 10.46 4.82 8.47 4.80 115 5.39
1990 11.05 4.86 11.77 5.57 135 5.85
1991 13.01 5.55 13.53 6.89 2.62 6.92
1992 14.94 559 14.92 7.68 3.60 7.71
1993 15.56 54 15.62 7.79 4.42 7.81
1994 14.85 452 14.54 7.41 4.04 7.04
1995 9.80 2.82 9.40 4.68 2.19 4.35
1996 10.29 3.37 10.25 4.97 2.27 4.70
1997 11.57 421 11.32 5.50 2.50 5.45
1998 11.28 3.98 11.96 5.49 247 5.25
Average

annual

growth in % 0.8 -2.1 3.9 15 8.9 -0.29

Source: CFE 1999a, domestic electricity price table (no page number).

Short-term projections (5-10 years) of Mexican electricity prices are only valid
if done by consumer sector, since the sectors obey different parameters. Residential
rates are set basically as a function of economic policy criteria. The key question is to
determine the speed at which the authorities intend to rectify the price/cost ratio.

For industrial rates, the methodology is defined and the foreseeable price
trends may be plotted by taking account of trends in the producer price indexes
and in forecasts of the price of fuels used for power generation.

3.5 Overview of Emissions from Power Generation

Mexico’s electricity generation capacity is dominated by thermal power plants.
Thermal power generation accounts for approximately 65 percent of total genera-
tion, the majority of which is from oil-fired plants. Coal, gas, and diesel plants
supply the remaining thermal generation. Hydroelectric capacity provides the
next largest contribution to overall power generation, approximately 29 percent.
The remaining 6 percent of installed capacity is met by nuclear, geothermal, and
wind capacity. Table 7 (below) provides a summary of the country’s generation
capacity by fuel type and region.

Carbon dioxide emissions from the power sector comprise a significant part
of Mexico’s total contribution to global greenhouse gas emissions. According to
the most recent national communication by Mexico on its emissions inventory,



the electric sector contributed approximately one-quarter of total emissions, or
about 108,500 billion metric tons of CO, (INE 1999). This emission estimate does
not include CO, emissions from fossil fuel combustion for electricity generation
in the industrial, residential, or commercial sectors of the economy:.

Expansion plans for Mexico’s generation capacity through to the year 2007
favor additions of natural gas-fired capacity, complemented by some hydroelectric,
geothermal and coal-fired facilities. Based on the latest version of CFE’s expansion
plan, the overall increase in generation capacity will be on the order of 21.5 GW,
with about 70 percent, or some 15 GW, provided by natural gas-fired facilities,
mostly combined cycle plants. Table 8 provides a summary of planned capacity
additions (further detail is provided in Annex A).

The increased proportion of natural gas in the fuel mix used for electricity
generation will likely decrease the overall carbon intensity of the power generation
sector (i.e., kg CO,/kWh). As noted, natural gas has a lower carbon content, and
thus emits less CO, per unit of energy, when compared to either oil or coal. The
extent to which this decline in carbon intensity on a per kWh basis occurs will
depend on resource utilization patterns. In addition, while the carbon intensity
of the sector will decrease, the overall CO, emissions from power generation
activities will increase due to the necessary increase in production.

The ability for flexible mechanism projects to generate certified emission
reduction credits will depend on its ability to reduce emissions compared to what
would have happened in the absence of the flexible mechanism. Baselines and
benchmarks are important tools for measuring these emission reductions. The level
at which the baselines are set will determine the amount of certified emission reduc-
tions a given project can achieve and the additional revenue flexible mechanism par-
ticipation is likely to afford. For example, if natural gas-fired, combined-cycle plants
are the typical plant that is installed, in order to generate certified emission reduc-
tions, flexible mechanism projects must have emissions lower than such a plant.
Such a baseline would provide Certified Emission Reduction credits for renewable
energy technologies and energy efficiency measures.
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Table 8: Summary of Planned Evolution of Electricity Generation Capacity,

1997-2007

Existing Existing Planned Total Percent

1995 1997 1997-2007 2007 Increase
Geothermal 753 748 215 963 29
Hydroelectric 9,331 10,036 2,465 12,501 25
Combined Cycle 1,890 1,942 14,703 16,645 757
Coal 2,250 2,600 2,700 5,300 104
CITD 129 125 131 256 104
Gas Turbine 1,682 1,671 1,154 2,825 69
Conventional (with CC and Dual) 15,695 16,383 150 16,533 1
Nuclear 1,309 1,309 - 1,309 0
Total 33,037 34,815 21,518 56,332 62

Note: Due to technology mix at several proposed projects and name changes at some plants, classification may not be precise.

Source: CFE 1999a, domestic electricity price table (no page number).

3.6 Power Generation and Energy Efficiency Projects under ALJ

Mexico’s portfolio of JI/ALJ projects has only recently been expanded to include
energy projects. This reflects the initial reluctance of the Secretariat of Energy
and other parts of the Mexican government to support projects in the energy
sector, due to concerns about the implications of such projects for Mexico’s energy
sector, given its contribution to the country’s GHG emissions. Some energy sector
officials expressed concerns that issuing credits for projects in the energy sector
might limit the country’s ability to reduce emissions at some point in the future.
In effect, some officials have counseled that Mexico’s energy sector reserve
potential emission reductions to meet any future targets Mexico may face. Early
in the history of Mexico’s JI/AIJ program, the National Ecology Institute
(Instituto Nacional de Ecologia) signaled its preference for forestry projects, and
indeed the first three projects to receive registration in Mexico’s Reto Voluntario
y Registro de Acciones (RVRA) were alternative agriculture and forestry projects.”

3.6.1 Past Lessons with JI/AIJ Projects in the Electric Power Sector

Mexico has been involved in both power generation and energy efficiency
JI/A1J projects. With the approval by the San Juanico wind generation facility as
a JI project in 1999, Mexico acquired its first energy sector JI project registered
with the US Initiative on Joint Implementation. On the demand-side, the ILUMEX
project in the Mexican states of Nuevo Leon and Jalisco developed under the

13 These are Proyecto Salicornia (alternative agriculture, 1996), Scolel Té (forestry, 1997), Sierra Gorda de
Querétaro (reforestation, 1998), and Sierra Norte de Oaxaca (forestry, 1997).

27

THE ELECTRIC POWER GENERATION SECTOR:

DEMAND- AND SUPPLY-SIDE OPPORTUNITIES



28

World Bank’s AlJ Pilot Program, reduces grid emissions through a high efficiency
lighting project.

The San Juanico wind generation project dates back to a commitment made
by Arizona Public Service (APS) under the US Climate Challenge to reduce emissions
below 1990 levels, together with a transaction between APS and Niagara-
Mohawk Power Company (NMPC) involving a swap of SO, emissions permits
and CO, reductions. As part of the transaction, APS acquired the commitment to
invest in an emissions reduction project, and chose to work with CFE in Mexico."*

The San Juanico project involves the replacement of a diesel-fired generation
station at San Juanico that provided electricity for an isolated grid in the town for
about three hours a day with a 117-kW system powered by 100 kW of wind turbine
generators and 17 kW of solar panel capacity, with an upgraded 80-kW diesel unit
providing back-up power. The key to the system is a 70kW power processor that
balances power from the two renewable resources, and a bank of batteries providing
power storage capacity.

The project cost a total of about US$1 million, of which APS and NMPC provided
US$300,000, government agencies another US$250,000, and the governments of
Baja California Sur state and the town of San Juanico another US$260,000. The
municipal government contributed land and local villagers provided labor. The
villagers recognized the economic potential of the system and as a result agreed
to move from the old system in which they paid a flat rate of 50 pesos a month
for electricity to a system of metered billing. According to the project’s developers,
a fish processing plant in the town was not operating before the project was
completed, but could do so afterwards. This would permit the fisherman to store
and preserve fish in the event that prices are unacceptably low, substantially
improving the revenue potential of their catch. Previously, fishermen were
obliged to sell their fish at the going price or lose it to spoilage.

The GHG emission reductions from the project are limited, however.
According to APS, the estimated reduction in emissions is about 350 tons of CO,
a year, or some 10,000 tons of CO, during the lifetime of the project. Given the
sizeable investment in the project, the cost per ton of the carbon reductions generated
by San Juanico is about US$100 per metric ton. The costs of carbon offsets from
these projects are not publicly available, but the price offered and, in the case of
the USIJI forestry project Scolel Té, paid for carbon credits from these projects
has normally been US$10 per metric ton of carbon. Clearly, this cost is substantially
more competitive than the cost associated with the reductions achieved at San
Juanico, again confirming the initial assessment that the capital costs associated
with San Juanico were comparatively high.

The project was implemented under a cooperative agreement between APS
and CFE. According to the APS team responsible for the project, CFE’s involvement
and in-kind support for the project was crucial to its success. However, other

14 Personal communication from C.V. Mathai, APS project manager, October 1999.



agencies also played a part in implementation, and it is likely that it would not have
been completed without their support. USAID and the US Department of Energy’s
Sandia National Laboratory both contributed additional funding to the project.

3.6.2 Other Pilot Projects

Since the San Juanico project (which is of limited usefulness as a model for subse-
quent projects because of cost and time involved), several energy efficiency
projects have been submitted to INE and USLJI for registration. These include a
series of demand-side management projects implemented by a Mexican energy
services company submitted for registration by financial advisors Econergy
International Corporation (EIC). These projects have been implemented on a
commercial basis, with almost commercially-priced financing, and could provide
an example of flexible mechanism projects as viable investments. At present,
these projects are under review by USIJI and INE.

3.7 SME Market in the Power Generation and Energy Efficiency Sectors

This section seeks to characterize the SMEs that are involved in the power
generation and energy efficiency sectors in Mexico, and the opportunities for
new entrants in these markets in the future. While the ability of SMEs to participate
in the generation sector, in particular, has been limited in the past, the regulatory
changes that seem likely in the next several years could alter the market environ-
ment substantially. On the other hand, in the energy efficiency sector, most of
the companies currently involved are SMEs, and the op