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FOREWORD

eeping the Lights On: Power Sector Reform in Latin America is one

of a series of books and papers published by the Inter-American

Development Bank on critical issues involved in implementing

infrastructure sector reforms. The reforms aim to improve efficiency by
integrating the private sector and promoting competition.

This book is the result of an innovative two-year research project
undertaken by the IDB as part of its 2000 Energy Strategy. The strategy
mandates that the Bank work with its borrowing member countries to
understand the reasons behind the difficulties in implementing power
sector reforms, particularly in smaller economies.

Despite the achievements of power sector reforms, many countries in
Latin America and the Caribbean are still having trouble implementing
them, even after nearly a decade of such efforts. Thus, the timing of this
book could not be more appropriate. Recent electricity blackouts and
rationing in several countries have cast doubts as to the soundness of the
competitive model to assure supply security. Opportunistic politicians
have attributed these failures to the so-called "neo-liberal" development
model, and many have advocated a return to the state model. Advocates
of this extreme interpretation conveniently omit an analysis of the reasons
why the state model failed in many countries, or why the few successful
examples were not replicated. Still, the difficulties experienced in consol-
idating implementation of the reformist model call for understanding the
reasons behind both the successes and failures.

This book is an initial effort to study the political economy of power
sector reform, thereby highlighting the implications when there is a lack of
harmony between a model as it is proposed and a given country’s institu-
tions as they actually exist. The aim is to draw lessons, formulate general
recommendations, and expand the pool of qualified professionals who can
contribute to the debate. Most importantly, by setting a baseline, this book
opens pathways for institutional economists to embark on further research.
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While some readers might expect this book to offer immediate solu-
tions to the overwhelming problems facing the power sector, the scope of
the study is conditioned by the research project’s objectives and limited
availability of resources. Concrete definitions of strategies and policies to
tackle the sector’s problems would require more detailed knowledge and
the willingness of sector authorities and stakeholders to shoulder the
responsibility for close dialogue with multilateral institutions.

Three elements contributed to the successful completion of this book:

1) Participation of the Bank’s central and operational departments
and field offices in discussing solutions, alongside governments
and other institutions and individuals with a keen interest in
reform;

2) The ability to include local knowledge (thanks to the participa-
tion of consultants), which helped to calibrate analysis of the
feasibility of proposals and adequacy of diagnostics from
respected international experts; and

3) The formation of an internal network of Bank staff interested in
fostering more appropriate institutional design.

By making the results of this research available to a broad audience—
practitioners, policymakers, researchers and donors—our hope is that
people involved in power sector reform in emerging economies will be
stimulated to enhance the discussion and pursue leads into more rigorous
research. The debate is just beginning.

Carlos M. Jarque, Manager
IDB Sustainable Development Department
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Introduction

Jaime Milldn and Nils-Henrik M. von der Fehr

he power sector reforms witnessed throughout the developing world

during the 1990s were a logical outgrowth of the so-called

Washington Consensus. They called for privatization, liberalization,
and reliance on market forces. In no other region have reforms been as
pronounced and widespread as in Latin America and the Caribbean. A wave
of privatization, liberalization, unbundling/de-verticalization, promotion
of competition, and creation of independent regulatory regimes has, with
few notable country exceptions, swept across the entire region.

The hope was that introducing private capital and unleashing
market forces in electricity markets would produce a more commercial,
efficient, and customer-sensitive power sector that was less politicized. It
was also hoped that attracting private investment to the power sector
would free governments from increasingly heavy financial burdens.
Once in place, the reforms would become a permanent feature of the
sectoral landscape.

As Ashley Brown observes in the epilogue to this book, sector owner-
ship has swung from private to public and back again to private.
Understanding the reasons behind such swings—political, economic, and
social—is vital to assessing whether the current mood will last. Thus,
reform efforts must be viewed against the backdrop of earlier failures.

Conditions Motivating Reform

Lack of or inadequate efficiency incentives and tariff levels that did not
reflect actual costs led to poor performance of state-owned enterprises
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(SOEs), which accumulated large financial deficits.! Inadequate incen-
tives were largely connected to a lack of clearly defined roles in govern-
ment, which encouraged political abuse by the utilities. Rent-seeking
politicians and interest groups were allowed to capture the sector and
pervert objectives. Consequences have included general, poorly targeted
subsidies, inefficient expansion of distribution, and a sector acting as a
form of employment agency, subject to corruption.

Poor performance of SOEs burdened government finances tremen-
dously. Reluctant to increase tariffs because of their inflationary or polit-
ical impacts, governments made large transfers to utilities from central
budgets, which contributed to the more general financial crisis, the social
impact of which deepened as the drain on limited resources reduced
social-investment capacity. Valuable and scarce human resources have
been embroiled in searching for solutions to the crisis.

The financial problem was exacerbated by the macroeconomic adjust-
ments arising from the 1980s debt crisis. Furthermore, emergency solu-
tions introduced as the crisis emerged were not always properly thought
out, which tended to create new problems. One example is the power
purchase agreements (PPAs) entered into by many SOEs. While PPAs
provided a quick fix to insufficient availability of electricity, these
contracts also increased companies’ financial burden.

Within this context, privatization of the power sector was viewed as
an excellent way to fill empty coffers. Furthermore, multilateral funding
sources, thrilled with Chile’s success in attracting new private investment
to meet a growing power demand, became more reluctant to finance an
“unrepentant” public sector.

Reforms undertaken in most Latin American countries have been,
with the exception of Chile, largely inspired by similar reforms in more
developed countries. However, the underlying motivation has differed.
Reforms introduced in Organization for Economic Cooperation and
Development (OECD) countries—typically attempts to deregulate or
restructure the electricity industry to facilitate competition—have been

! The failed experience of SOEs is not without exceptions. In Colombia, for example, while service
quality, operational efficiency, tariff formulations, and other aspects of the industry were severely
lacking throughout much of the country, areas such as Medellin were well served. Similar examples
can be found in other Latin American countries.
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viewed as a means to achieve the goal of greater efficiency rather than a
vehicle to attract new private investors. It was reasoned that effective
competition could be achieved if the scale of the individual enterprise
were reduced, thereby increasing the number of independent players. To
the extent that direct competition could not be relied upon, market
competition could be facilitated indirectly by reducing or eliminating
entry barriers (particularly stringent government regulations). In this
way, markets would “get the prices right,” thereby providing incentives for
efficiency and optimal system expansion.

Difficulties in Implementation

Putting power-sector reforms into effect has proven difficult. By mid-
2002, two of the largest countries in the region—Mexico and Venezuela—
had barely begun the reform process, while countries that had moved
ahead, including Brazil, were having problems implementing the new
approach. In addition, only five countries had a regulatory authority that
had been functioning for more than five years, and only two wholesale
markets were performing according to expectations. While privatization is
under way in most Latin American countries, large portions of the
industry typically remain under government ownership. In many coun-
tries, the new regulatory framework has not yet been fully implemented,
and appropriate regulatory institutions are lacking.

Reforms are still in their early stages, and, while most stakeholders are
surprised by the difficulties in their implementation (see Box), the degree
of success cannot be judged by the reformers’ naive expectations. Thus far,
measurable results are not poor, although sustainability cannot be assured.

A Question of Sustainability

Problems with the functioning of reformed electricity markets have
caused some countries to question the sustainability of reform. In El
Salvador, for example, generators’” exercise of market power, combined
with an ill-conceived procedure for passing along wholesale prices to
consumers (with a lag of at least four months), has led to high consumer
prices and has forced the government to intervene hastily in the newly
created electricity market. Chile’s pioneering electricity market experi-
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Stakeholder Experience

New investors entering the market have been few and mostly foreign.
Competition has been limited, hampered by concentration in both gener-
ation and retail. Most private investment, whether greenfield or takeover,
has been profitable, particularly old-generation PPAs and certain areas of
distribution.

Consumers have benefited from lower prices, but large loads have been
the big winners. Expansion of service into new areas has been limited,
although quality of service has improved for existing consumers. Security of
supply has been satisfactory generally, with the significant, recent excep-
tions of Chile and Brazil and the never-ending crisis in the Dominican
Republic.

The experience of SOEs has been mixed. Some have been saddled with
social obligations, and others have continued as vehicles for transferring
rents to particular interest groups (including politicians). Rather than
scaling down, certain SOEs have expanded their participation to a degree
that may undermine the entire reform process.

Governments have generally benefited from privatization and fiscal-
burden relief.

Society at large may have benefited from the release of public funds.

enced blackouts during 1998-99, which many analysts traced to incom-
patible incentives of market participants. This episode, together with the
failure to transfer efficiency gains to consumers, ignited a political crisis
that led to the first major overhaul of Chilean electricity legislation in 18
years. Competition in the Peruvian and Bolivian markets—mirror images
of the Chilean model—has not fared any better. In the Colombian Pool
(modeled after the England and Wales Pool), there is widespread concern
that Pool prices will not provide the long-term signals that investors
require to maintain security of supply. In Guatemala, the high cost of PPAs
signed prior to reform have become a tremendous financial burden on the
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sector, forcing its government to use its remaining assets to buffer the effect
on tariffs. Brazil’s recent drought led to a state of emergency, whereby its
government introduced harsh measures to ration power supplies.

The slow pace of progress reflects the difficulties encountered.
Reassigning business functions to the private sector is not simply a matter
of transferring ownership of existing utilities. It also involves restruc-
turing functions, many of which can be performed by agents who
distribute other consumer goods and services. Moreover, it means that a
government’s ability to carry out its responsibilities should be strength-
ened. The task is further complicated by the challenge of extending serv-
ices to the entire population, integrating regional markets, and achieving
results in an environmentally sustainable way. Restructuring the energy
sector, while creating new regulatory bodies, is especially burdensome for
small countries. Political pressure, along with the economic and social
downturn, means that any delays in passing along the benefits of reform
to users cast doubt on its feasibility by creating confusion about the true
causes of the problems and strengthening anti-reform movements.

These and other similar problems have caused some governments to
reconsider the soundness of reform. Recent electricity blackouts in
California and Brazil have created doubts about the efficacy of the sector’s
competitive model; opportunistic politicians are happy to blame what
they consider to be the failure of the “neo-liberal” model, and a return to
the State model is gaining ground in some countries. Advocates of this
extreme interpretation conveniently omit an analysis of the reasons that
led to the failed State model in many countries or replication of the few
successful examples. However, difficulties encountered in consolidating
implementation of the reformist model call for deep consideration of
their causes. Contributions of institutional economists over the last two
decades show that the difficulties developing countries face in adopting
institutional models that have otherwise proved successful in OECD
countries stem from inadequate compatibility with the countries” other
institutions, both formal and informal (Aoki, 2001; North, 1990).

In short, despite major achievements—the new regime is unquestion-
ably an improvement over its predecessor—important issues, arising from
reform packages that are inconsistent with the technological, institutional,
and human-resources capacities of these countries, seriously threaten
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long-term sustainability. Consequently, rather than using a checklist to
gauge progress in meeting reform objectives, success should be measured
by assessing the likelihood of attaining these objectives in the future, as
well as by reform sustainability.

Institutional Gap

Although their starting points and objectives differ, the reforms share
many features with those of pioneering OECD countries. That reform
experience depends on a particular country context has been given scant
attention. Indeed, reform efforts have been based on ideological consider-
ations that assumed markets could be trusted to solve the problem. This
somewhat naive view has been shared by country reformers, as well as
multilateral and supporting institutions.

Latin America faces an institutional gap that threatens consolidation
of vital reforms already undertaken and implementation of crucial
second-generation reforms. Aspects taken for granted in other coun-
tries—rule of law, clear and accepted property rights, independent and
competent judiciary, mechanisms for peaceful conflict resolution,
contract enforceability, and quality of public bureaucracies and competi-
tion agencies—are either missing or incipient.”

A more cautious approach might have been based on the realization
that, while some basic elements are essential, no universal model exists; all
models have embedded a series of tacit components necessary for success.
Furthermore, success of sector reform depends on the timing of associ-
ated State reforms envisioned in the new economic paradigm. Unless
those implicit elements are replicated or replaced by local versions and
reforms are coherent across the economy, transferring a model out of
context is a considerable gamble. While blueprints, best practices, inter-
national codes and standards, and harmonization may prove useful for
specific technical issues, large-scale institutional development requires a
process of discovery about local needs and capacities (Rodrik, 2000).

’ In an empirical study of institutional development, Burki and Perry (1998) show that, although
Latin America has progressed with respect to contract enforceability and expropriation risk, it lags
behind other world regions. Indeed, the region has improved little on the corruption and bureau-
cratic-quality fronts. These results are corroborated by a World Bank study, which indicated that
Latin America seems to be behind other developing regions with regard to securing property rights
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In most Latin American countries, establishing competitive markets
for electricity has become a more difficult task than originally envisaged.
The region shares the plethora of implementation problems that have
plagued developed-country markets. In addition, Latin American coun-
tries have unique difficulties. Constraints stemming from small market
size, country risk, and the strategic behavior of large international investors
conspire against the minimum number of players needed to ensure market
competition. Existing country risk and lack of credible commitment result
in a trade-off between liberalizing markets—which may put competitive
pressure on prices but also increase investor risk—and the comfort lenders
usually seek for infrastructure projects. A growing market and reliance on
hydroelectric resources make an energy-constrained system more the
norm than an exception, exacerbating price volatility. Lack of human
resources, weakness or lack of competition vigilance and regulatory insti-
tutions, and the ambiguous role of the judiciary impede oversight of
competition and enforcement of other regulatory measures.

Certain constraints may be removed or lessened over time and with
effort, thus making feasible the type of workable competition that
reformers originally had in mind. For example, in Central American
countries, power markets are small; thus, although implementation will
be difficult, the medium-term strategy for the region should emphasize
creating an integrated market (Millan and Vives, 2001). Although such an
institution would have to deal with multiple principals, the exercise of
market power would be made more difficult as the number of potential
competitors increased. Nevertheless, careful crafting of the transition
period is still needed to avoid interest developed during the interim from
preventing attainment of the ultimate goal. Other constraints, such as
availability of qualified and independent regulators, may be more difficult
to overcome in the short term, as has been proven by Colombia’s struggle
to hire and maintain regulators and by most Latin American countries’
efforts to clearly define the scopes for regulation and policymaking.

and judiciary reliability. This study also demonstrates that countries with civil-law systems (espe-
cially those derived from the French tradition, which includes most Latin American countries) have
generally found it more difficult to provide adequate legal protection to creditors and minority
shareholders and thus exhibit shallow, concentrated capital markets that limit investment and
growth opportunities.
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On the Political Economy of Regulatory Reforms

According to Dixit (1996, 1999), reforms occur amid the interaction of
existing and emerging interests. Those currently in power will attempt
changes that benefit their interests. Their ability to enact reforms,
however, will be constrained by opposing interests from individuals or
groups inside or outside the political arena. Consequently, at any given
time, reforms will be shaped by the objectives of those who currently hold
political power and the constraints imposed by their opposition. Over
time, shifts in political power will result in new reforms that modify or
alter those introduced earlier; indeed, reforms may themselves unleash
political forces that lead to subsequent shifts of regime.

The Reformer’s Challenge

The overall reform process can be viewed as endogenous, evolving with
societal developments at large. Dominating political coalitions are fragile
and change over time, political agreements cannot be enforced through
contracts, and entrenched social conventions are difficult to substitute
with seemingly superior alternatives. Within this context, the role of the
outside analyst is reduced to merely registering developments and
analyzing the forces shaping the process. However, reforms are formed not
only by political struggle; they are also influenced by knowledge and facts.
The current understanding of reform potential will affect which reforms
are attempted. A better understanding of what can and cannot be
achieved may increase the likelihood that reform efforts succeed. At a
minimum, the analyst may make recommendations on feasible changes
that maintain the potential for future welfare improvement.

The successful reformer will seize opportunities as they become avail-
able and use the interests aligned with his or her concerns; at the same
time, the reformer will bear in mind the information and power of all
groups in order to design reforms that will withstand subsequent political
game-playing. To achieve sustainability—economically, financially, envi-
ronmentally, socially, and politically—reforms must be designed so as to
minimize the need for unnecessary revisions. While a gradual process of
reform may constitute a sensible strategy, at any given stage, reforms
should be sufficiently robust to withstand developments that occur as a
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consequence of reform or unforeseen contingencies to avoid reversing the
process. Thus, the reformer’s challenge is to devise a path of events that
does not eventually collapse.

Reform Seen Through the Lens of Mechanism Design Theory

Clearly, understanding the political economy of reforms requires
analyzing the incentives of stakeholders: politicians, bureaucrats, industry
players, and other interest groups. Realizing that the process of economic
policymaking is constrained by uneven information and limited commit-
ment potential, such an analysis may be based on the principles of mech-
anism design theory (Dixit, 1999). The first step in mechanism design
theory is to identify already-formed interests, including their objectives
and information. Once these are identified, it is then possible (at least in
principle) to formulate incentive constraints for all and participation
constraints for veto players (i.e., those who could, if they so wished, block
reforms in some way) in the policy game. The last step is to design a
reform package (mechanism) compatible with the constraints identified,
while, at the same time, being interim efficient.

Participants may face incentive constraints arising from 1) private
information (adverse selection) and 2) unobservable actions (moral
hazard). In the first case, participants must be given enough economic
surplus or rent to induce them to reveal information truthfully. For
example, firms participating in the electricity market must find it in their
interest to bid their power at prices that reflect cost. In the second case,
participants should be given correct incentives based on (correlated)
observable outcomes of their actions. For example, managers of regulated
firms should be rewarded for running their firms in a cost-effective manner.

Mechanism design theory also emphasizes the importance of not
worsening the expected utilities of those agents essential to reform
(participation constraint). For example, if the cooperation of regional
governments is essential, the central government should design reforms to
induce their participation. Similarly, if foreign investment is needed,
reforms must not be designed in a way that alienates foreign investors.

It should be recognized that reforms put in place today might create
special interests tomorrow. Reforms result from stakeholder negotiation,
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which usually requires compromises with and compensation for groups
with veto power. Because of the dynamics of the reform process, these
compromises and compensation may become obstacles to further devel-
opment of the reforms or impede adjustments required to accomplish the
original reform goals. Reformers may have been correct in assuming that
losers would oppose reforms, not because they were losers but because
compensation made them winners. Privileges and subsidies resulting
from compensation create an interest in a stalled reform that allows
players to profit from rent-seeking activities. Co-existence of the old
regime with the reformed sector, resulting from compromises or compen-
sation, often prevent the extension of benefits to critical groups, thus
weakening the reform coalition and preventing completion of the institu-
tional changes required to make the reform work. The lesson from this
experience is that, in order to be sustainable, the reform process should
not generate or hold open options for economic compensation that
interest groups could seize upon in the future.

While it is not suggested that sustainable reform of Latin America’s
electricity sectors should be formulated as a mechanism design problem
(the issue is far too complicated to be stated as a simple optimization
problem), the theory may nevertheless be useful for organizing analysis.
The theory suggests the importance of identifying stakeholders and
their incentives to participate in the reform process and behave effi-
ciently. Understanding relevant incentive and participation constraints
is crucial to assessing the likely result of reforms and suggesting
improvements.

Mechanism design theory emphasizes that reforms are constrained by
the need to ensure the participation of individual stakeholders and
compatibility with their incentives to behave efficiently; in addition, the
theory recognizes, either explicitly or implicitly, additional constraints of
a technological, economic, or institutional nature. These include educa-
tion and technology levels that lead to poor performance of administra-
tive and regulatory organizations, the special character of French law, lack
of independent judiciary and property rights enforcement, and limited
scope for competition resulting from market size. Analyzing such obsta-
cles is no less important than studying those originating from incentive
and participation constraints.
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Objectives of the Research Project

The goals of this study were to test the extent to which the objectives envis-
aged in the new economic paradigm are feasible within existing constraints
and then identify major obstacles to their achievement. The book includes
case studies of Colombia, Honduras, and Guatemala. Because of the
complexity of local conditions and state-of-the-art intricacies of power-
sector regulation and competition, the studies relied on both experienced
national teams knowledgeable about the political economy of the sector
and professionals with a broad knowledge of international experience. This
called for a cooperative effort that, while centrally coordinated, allowed for
incorporating the special features of each case.

The main argument put forth here is that, while reforms have deliv-
ered certain expected results and have led to improvements compared to
the old regime, lack of fit between the models adopted and institutional
and resource endowments raises questions about reform sustainability.

Specific objectives of the study were to identify implicit and explicit
policy goals and constraints and discuss their overall and relative impor-
tance; analyze how the existing regime (including planned reforms) take
objectives and constraints into account and identify major threats to
reform sustainability; and implement adjustments and strategies to
improve sustainability of reforms.

In principle, these objectives may be treated separately; in practice,
however, their interactions and constraints, as well as reforms, must be
analyzed as a whole. Because reforms occur amid the interaction of
existing and emerging interests, understanding this dichotomy is essential
to evaluating the sustainability of the process.

Accomplishing the first two objectives requires a diagnostic of the
country and sector both prior to and during reforms, for which much
material and evidence are available. The third objective requires more
creativity because it involves not only identifying and screening alterna-
tive measures; it also makes a coherent proposal for their implementation.

Country-study Focus

While the analytical framework proposed at the outset of the project
provided the initial push and a common research approach, the backbone
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of the project comprises three country studies. These studies seek to iden-
tify major institutional and structural constraints that limit performance
of the reorganized power sectors in the post-reform period and that
present major threats to reform sustainability. They also aim to draw
policy conclusions and outline strategies and actions that can contribute
to consolidating the gains made thus far, ensure progress of the process,
and avert future threats to sustainability of reforms. Lessons from the case
studies may prove useful to other countries that have undergone an initial
round of reforms and countries that contemplate future policy changes.

Organization of this Book

This book is organized into six chapters: analytical framework (Chapter
One), country studies (Chapters Two through Four), supply security
(Chapter Five), and lessons learned (Chapter Six). The chapters are
followed by an epilogue. While many readers will benefit from following
the logical order in which the chapters are presented, others may wish to
skip to those of special interest.

Analytical Framework

In Chapter One, von der Fehr and Milldn present the analytical frame-
work for the case studies. The framework outlines a three-part study that
1) identifies and characterizes the objectives and main constraints to the
reform process; 2) analyzes governance and incentive structures used to
determine how they conform to the constraints identified and the main
threats to reform sustainability; and 3) analyzes adjustments and devel-
opments and strategies to implement them that may better align incen-
tives with reform objectives.

The authors discuss reform objectives and the nature of constraints
that limit their implementation. Understanding the reasons behind the
old paradigm’s failure can help to identify the movers behind the reform
process and the rationale for its goals and objectives. Within this context,
one may consider reform elements as a set of actions and institutions
compatible with a country’s endowments that will allow for attaining the
original objectives of service provision.
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Country Studies

Chapters Two through Four focus on identifying the main threats to
reform sustainability by assessing performance of reform elements and
linking it to potential mismatches between institutions, capacities, and
constraints. This task requires that the reform package be examined in
terms of its institutional, architectural, and structural components. While
it is important to identify the rationale behind reform, the main objective
is to assess its compatibility with a given country’s stakeholder expecta-
tions and institutional and human-resource capacities. To this end, one
must compile evidence that relates performance criteria to design
elements in order to appraise the reform package and identify major
threats to its sustainability.

Colombia: It’s Not My Fault

In Chapter Two, Ayala and Millan make clear that, while external causes
may provoke a crisis, the real threat to sustainability is a sector’s inability
to resist external shocks. The authors set forth the thesis that, although
many elements of the reformist package have been successfully imple-
mented and many expectations have been fulfilled, several of the
strategy’s implicit assumptions have proven inadequate because of insti-
tutional, technical, and political economy limitations. Thus, despite its
initial success, the model has become vulnerable to such external factors
as economic recession and terrorist attacks.

Paradoxically, during the first few years of reform, the ample oppor-
tunities investors envisaged for sustained demand growth made market
limitations and weakness of regulatory institutions less visible. They only
became evident in the context of groups wrangling over system funds to
compensate for low prices of a depressed market. The study reminds one
that only leadership exercised at the right moment can transform a crit-
ical situation into an opportunity for reform.

Honduras: One Size Doesn’t Fit All

In Chapter Three, Walker and Benavides show the cost of forcing a
“cookie-cutter” approach to reform design that ignores local conditions
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and lacks ownership within the country. While Colombia and, to a lesser
degree, Guatemala had domestic support for reform, Honduras did not.
The country’s reform enthusiasts included multilateral and bilateral
donors and perhaps those in distant capital markets. Thus, the political
reality of sector reform was that, at best, only a limited domestic
constituency supported the changes.

The authors focus on the need to take a gradual approach that allows
moving forward and gathering support, while building critical institu-
tions and a regional electricity market that relieves constraints on a more
fully working, competitive model.

Guatemala: Caught in the Middle

In Chapter Four, the Fundacién Solar team and Rufin allude to the problem
of sequencing and transitioning to reforms. They illustrate how failure to
address upfront the stranded cost resulting from the PPAs, contracted
under pressing conditions before the reform was in place, overshadowed the
entire process and remains a major threat to reform sustainability.

Another irony of the new post-reform regime is that many of the
issues that destabilized the old regime are being revisited. These include
formulation of tariffs and sustainable subsidies, poor governance, and
weak sector institutions (particularly with regard to planning and policy).

This chapter also illustrates the crucial importance of the grid as an
enabler of competition, as is discussed in Chapter One. Flaws in design of
the structure and regulation for transmission in Guatemala compromise
efforts to achieve competition and maintain reliable service delivery. After
the extensive media coverage of the August 14, 2003 blackouts in the
United States and Canada, regulators should need no further reminders
that transmission systems in a market environment are much more
demanding than in the previous vertical integrated world.

Supply Security

The recent supply crises in California and Brazil were a timely reminder
that, no matter who is the service provider, in cases of shortage, a
country’s government will always be blamed. In the electricity industry,
providing an adequate level of supply security is one of the most impor-
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tant and difficult problems. Recent events in California and elsewhere
demonstrate that introduction of market-based reforms does not neces-
sarily solve the problem; at worst, deregulation may exacerbate it.

In Chapter Five, von der Fehr discusses the nature of the supply-secu-
rity problem and possible solutions. The author stresses the need for
introducing well-defined property rights and establishing institutions to
deal with transaction costs. He discusses the practical solutions chosen in
the three countries studied herein, and ends by emphasizing that demand-
side measures, which aim at introducing more demand flexibility, are
essential to achieving supply security in hydro-dominated power systems,
like those of Latin America.

Lessons Learned

Given the three countries’ diverse experiences with power-sector reform,
the task of drawing general lessons may appear daunting. Nevertheless,
certain underlying problems are similar and developments, however
divergent, share common features. In particular, difficulties associated
with introducing market-based solutions, establishing new regulatory
institutions, and avoiding haphazard or incoherent political interference
in development of the industry are themes common to all three countries.
In Chapter Six, the editors discuss six complementary issues. The first
three provide insights into general problems: difficulty of sector reform,
relative scarcity of models tried in the countries studied, and political-
economy issues that prevent full use of consumer prices and thus limit the
reformer’s options. By contrast, the next three issues discussed are critical
to market reform: need to guarantee supply security, importance of
market architecture and competition, and adequacy of regulation.

Epilogue

Finally, Ashley Brown provides a peer reviewer’s insights into the issues
discussed in this book. His analysis of the three case studies offers lessons
from the countries’ collective experience, as well as reccommendations and
critical areas that merit further research.
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CHAPTER ONE

Analytical Framework

Nils-Henrik M. von der Fehr and Jaime Milldn

his chapter presents an analytical framework for uncovering the

sustainability of electricity market reforms and suggesting

improvements in cases where there are threats to sustainability.
The approach identifies implicit and explicit policy objectives and
constraints and discusses their overall and relative importance; analyzes
how the existing regime (including planned reforms) takes objectives and
constraints into account and identifies major threats to reform sustain-
ability; and suggests and discusses adjustments and developments that
will improve reform sustainability.

While each of the above elements may be treated separately in prin-
ciple (the approach followed in this chapter), the interaction of objectives
and constraints with reforms must be analyzed as a whole. Reforms occur
amid the interaction of current and emerging interests; understanding
this dichotomy is essential to evaluating sustainability of the process.

Accomplishing the first two tasks requires a diagnostic study of the
country and sector prior to and during reforms, using available materials
and evidence. The third task requires more creativity because it involves
not only identifying and screening alternative measures, but also making
a coherent proposal for their implementation.

For analytical purposes, one may postulate that the overall objectives
in service provision are the same before and after reform: Delivering elec-
tricity the population requires in a financially, economically, socially,
politically, and environmentally sustainable way. Success of the model
adopted by the earlier paradigm—measured in terms of achieving these
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objectives—was based on fulfilling a set of critical assumptions that
proved either false or impossible to achieve because of constraints that
were too costly to remove. Similarly, success of the new model depends on
adequate assumptions underlying its rationality and the cost and feasi-
bility of removing the constraints that limit its performance.

The first step in the analysis is identifying reform motivations, objec-
tives, and constraints and discussing their overall and relative importance.
The authors divide constraints into four broad categories—political,
institutional, technological, and economic—each of which is discussed
separately.

Motivation and Objectives

Since reforms were proposed to solve the problems of the old model,
clearly understanding the political and economic context that drove
reform efforts can help to make the proposed solutions explicit, identify
the degree to which the new model preserves the public-policy benefits
that the old model was designed to achieve (e.g., expansion of services and
cross subsidies for worthy objectives), and highlight the necessary compro-
mises made, as well as their potential effect on attaining desired results.

The first issue to address is the political motivation for reform. Who
initiated the process? Why? Was it mainly a local initiative, based on a
realization that the current industry was underperforming? Or did inter-
national lenders or investors, dissatisfied with the security of or return on
their assets, initiate the effort? To what extent were reforms driven by
political ideology? If so, which one? Were reforms part of a broader
strategy adopted because of an earlier failed economic paradigm; if so,
how do electricity reforms fit into the overall picture? Has there been or
is there opposition to reforms?

It is equally important to understand the implicit economic cost of
the earlier model and conditions that made it unsustainable, as well as
those that helped to shape and sustain it. Together, these will help to estab-
lish a performance criterion used in the second step of the analysis.

Thus, a study of reform sustainability should include:

4 Diagnosis of the old model to identify reasons for failure to meet
objectives;
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4 Outline of explicit and implicit reform objectives, including
underlying reasons that moved the government to adopt it;

¢ Discussion of the government’s commitment to reform as the
process evolved;

4 Baseline for appraising reform performance.

Identifying Stakeholders

Reforms that do not reflect political realities have little chance of success.
While reform design will necessarily be in line with the objectives of those
currently in power, it must also consider the interests of other potentially
influential political groups. In short, reforms must be resilient in response
to shifts in political interest and power; they cannot be sustainable if they
trigger events that oppose the interests of key stakeholders (Box 1.1).!
One needs to understand which societal actors, with what interests,
are attempting institutional change. One also needs to know what
resources—financial, organizational, and political—they are capable of
bringing to the reform table. Key questions include the following:

¢  Who benefits and who loses from current institutional arrange-
ments? Who would benefit and lose from the changes?

4 How were original stakeholders compensated?

To what extent have original compensations created new interest

in stalling the reform effort?

4 To what degree are new stakeholders interested in consolidating
the reform effort?

¢ How entrenched are stakeholders who oppose continuing
reform? What are the options for compensating them?

¢ What are the opportunities for coalition-building and organizing

<

new stakeholders?

4 How have important political or economic interest groups inter-
faced with regulators and the regulatory process as it has evolved?
Are they accessing, bypassing, enhancing, or attempting to sabo-
tage the process?

' Of course, no reform process can be completely sheltered from political turmoil. In some Latin
American countries, the risk of revolt, with a subsequent change in political regime, is real.
Electricity market reforms are unlikely to survive such a shift in political power.
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Box 1.1. Key Stakeholders and Their Political Influence

Analyzing the political robustness of reform requires identifying key stake-
holders. These include:

Politicians and their patrons (including contractors, entrepreneurs, and
foreign interests). They may not only try to benefit from reforms, but may
also attempt to help shape them. While local politicians may have their
power base eroded by reforms that consolidate or privatize the industry,
they may find ways to work around the new system.

Business interests (particularly large industrial consumers in power-
intensive industries). They may not only have an interest in low electricity
prices, but may also wield considerable political influence.

Current and potential electricity consumers. In many countries, avail-
ability of electricity is limited to a fraction of households. Hence, electrifi-
cation may be an important issue to many voters. On the other hand,
electrified households, although limited in number, may be more influen-
tial politically and more concerned with obtaining a high quality of supply
at reasonable prices than extending service availability to new groups.

Electricity companies. In most countries, the financial viability of elec-
tricity companies is a requisite for maintaining reforms. Allowing the finan-
cial failure of individual companies may be even more difficult when
companies are government-owned.

Foreign investors. Some countries are critically dependent on foreign
direct investments or funding from international sources in the electricity
industry or other economic sectors. To honor explicit or implicit agreements
with such international partners, sustain their presence, or attract their
entry in the future, reforms must not endanger their financial interests. In
addition, it is important to understand international companies’ transna-
tional strategies.

Financial sector. When electricity reforms affect the financial performance
of firms, either within or outside the electricity industry, their financial part-
ners’ interest may also be affected. Of particular concern are the interests
of multilateral lending institutions.

Labor. Labor unions’ reach varies considerably among countries. Where
unions are strong, it may be difficult to achieve cost reductions that involve
layoffs or pay cuts, especially in state-owned enterprises.
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Analyzing Sensitive Issues

Complementary to identifying key stakeholders and their potential polit-
ical influence is analyzing politically sensitive issues, such as ownership. In
some countries, privatization is a prerequisite for successful reforms; in
others, it may be met with insurmountable political opposition (e.g., from
employees). The issue of breaking up existing companies or changing
ownership structure may also be met with considerable opposition.

Another potentially sensitive issue is pricing. Experience from many
countries suggests that sharp increases in electricity prices are politically
unacceptable. Even modest price increases, such as those following a
restructuring of tariffs to better reflect underlying costs, may be difficult
to accept. Both high and extremely low electricity prices can endanger the
financial viability of electricity companies, resulting in considerable polit-
ical pressure for government intervention in the market.

Inefficiency of utilities has been a driving force for reform; however,
the closing of inefficient plants or staff cutbacks may prove difficult. In
Latin America and the Caribbean, frequent or lengthy power interrup-
tions are not unusual. Nevertheless, further deterioration in quality of
supply, resulting from suspected attempts to manipulate the market or
from outright failures, may jeopardize credibility of the reform process.

Facilitating investment in both network and generation capacity is an
important goal for any reform program; therefore, failure to achieve this
goal may discredit the program. In some cases, unrealistic expectations,
possibly caused by lack of experience with operating in a market-based
environment, may lead to overinvestment, which subsequently endangers
the financial viability of the industry.

Pre-reform regimes have typically involved some form of obligation
to provide general access to electricity, or to keep prices low for certain
consumer groups. Failure to uphold such public-service obligations may
have significant economic consequences for the parties affected, leading to
popular discontent with the reforms.

Environmental issues may also be politically sensitive. The electricity
industry may significantly affect the natural environment because of
pollution from thermal generation plants, regulation of water systems to
facilitate hydroelectric-power generation, or building of transmission
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networks. If electricity reforms result in rapid expansion of the industry,
environmental concerns may lead some to question the advisability of
reforms.

A study of reform sustainability should therefore include:

4 Classification and description of key stakeholders and politically
sensitive issues, including the power base and vested interests of
politicians.

¢ Discussion of how and to what extent political concerns may
constrain the reform process.

Identifying and Overcoming Constraints
Institutional Challenges

A well-functioning market economy requires well-defined property rights
and, in cases where such rights are disputed, institutions for resolving
conflicts. In countries with a weak judiciary, at least in relation to the elec-
tricity industry, market participants may find their operations subject to
considerable regulatory uncertainty. Laws and regulations may be unclear,
incomplete, or even involve overlapping or inconsistent rules. Judicial and
regulatory institutions, to the extent that they have discretion, may lack
sufficient resources or powers to allow for efficient and consistent deci-
sion-making. Absence of sufficiently strong, corrective incentives may
corrupt regulators and consequently invite the inefficient use of resources
in rent-seeking activities aimed at influencing regulatory decisions.
Indeed, the judiciary may play an active, anti-reform role.

Clearly, inefficiencies in the regulatory environment are not
inevitable. Development of consistent regulations and regulatory institu-
tions with clear incentives and sufficient resources may, in theory, over-
come them. In practice, however, a country with a weak judiciary
(possibly with considerable political interference in the decision-making
process) may be unable to solve the problem easily. Furthermore, lack of
human resources—people with the necessary expertise and experience in
regulating a market-based industry—may seriously constrain the poten-
tial for creating a regulatory environment conducive to developing
sustainable electricity-market reforms.
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Therefore, a study of reform sustainability should include:

¢ Overview of laws and regulations related to the electricity
industry, including merger and acquisition policy;

4 Overview of judicial and regulatory institutions responsible for
the electricity industry, including an analysis of their agendas,
powers, and resources;

4 Based on the above findings, evaluation of the judicial and regu-
latory environment and the extent to which this may constrain
the reform process.

Barriers to Competition

Around the world, recent experience with electricity regulatory reform
has shown that, in the absence of effective competition, decentralized
decision-making does not lead to efficient use of economic resources. On
the contrary, threat of market power is real and, where it appears, neces-
sitates regulatory intervention in order to avoid its abuse. Therefore, it is
important to identify which areas of market competition can be expected
to work or fail.

Technological Obstacles

Imperfect competition may result from technology constraints. For
example, individual plants must be large enough to extract the most from
existing scale economies. This is true for all types of generation, but
particularly for hydroelectric facilities, where plant size is largely deter-
mined by site conditions. A small market may have room for only a few
generation plants; thus, even if each plant is operated independently, the
scope for competition is limited.

Technology may also constrain the opportunity for operating plants
independently. This is true for hydropower facilities that operate on the
same river. Water-management decisions upstream affect availability of
hydro resources downstream, creating an interdependence, or externality,
between plants. How important such externalities are in practice is an
open question, whose answer presumably depends on both natural condi-
tions and capacity installations. To the extent they are important, such
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externalities limit the scope for creating companies that can act inde-
pendently and competitively.

Competition may also be limited by economies of scope. Operating
many plants within the same company can allow for a better use of human
resources (including management-level resources), as well as savings on
raw materials and capital equipment. Learning at the operating level may
be transferred from one plant to another. When such economies of scope
are important, there are real costs involved in breaking up companies or
refusing to allow mergers in order to sustain a sufficient number of inde-
pendent market players.

The ownership structure may bar competition, even in cases where
technology constraints or economies of scale are of limited importance. If
ownership is initially concentrated, it may be difficult to achieve a looser
structure. Breaking up private companies, whether owned by local or
international interests, is generally difficult, if not impossible. In an
industry with considerable state ownership, such restructuring may be
easier to achieve.

Weak transmission networks may act as a barrier to effective compe-
tition across the market. Especially during high-use periods of transmis-
sion capacity, system bottlenecks may, in effect, create local monopolies.
Network structure may also affect competitive conditions. For example, in
a country where transmission flows are uni-directional, perhaps along a
single transmission line, effective competition is less than in a system
where power can flow in different directions over a web of transmission
lines. Generally speaking, the stronger the transmission network, the
better the scope for competition. The net economic benefits of setting up
a transmission grid with excessive capacity may be high if the generation
segment is to be considered competitive.

Reducing Long-term Barriers

Overcoming technological and market-structure constraints is usually
only partial and occurs over time. A study of reform sustainability should
emphasize those constraints that cannot be removed within the time
frame of reforms. However, regarding the question of timing particular
reforms, and, more generally, development of the reform process, it is
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important to understand the extent to which barriers to competition can
be reduced over time.

In cases where competition is limited by market size, demand growth
may allow for more independent agents. Market growth may also affect
competitive conditions indirectly, for example, by allowing for new invest-
ment in transmission capacity.

Even if the market is growing at a limited rate, entry of new competi-
tors may be facilitated. Small-scale, gas-fired plants, for example, can be
built quickly and may be economical, even if the market is fairly balanced
initially. Divestiture of existing facilities by privatizing government-
owned facilities may also promote entry.

In some cases, interconnecting the national system with those of
neighboring countries may allow for expansion that can undermine
market power and facilitate competition. International interconnection
has its own difficulties associated with agreements on how to share costs
and coordinate operation. While market extension through interconnec-
tion may be the only feasible option for creating effective competition,
such a solution may extend well into the future.

Workable Competition

Effective competition is a matter of degree, not simply a question of “yes”
or “no.” The real question is whether it is possible to create “workable
competition.” No general standard has been developed for a workable
competition market. Some type of qualified judgment, based on an eval-
uation of competition barriers and market performance, is inevitable.
Moreover, while competition may be impossible to achieve in
certain market segments, it may prevail in others. Creating workable
competition is more difficult in retail than in the wholesale market. In a
small market, where it is difficult to create price competition in supply, it
may be possible to create competition for investment in new capacity and
operation of existing facilities. Tendering for new investment or contracts
to operate existing facilities are potential ways to ensure cost efficiency.
Thus, a study of reform sustainability should include:

¢ Overview of existing market structure—including ownership,
technologies, and market share (capacity and energy);
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4 Identification and characterization of entry barriers—including
access to energy sources and transmission networks and planning
permission;

4 Based on the above findings, analysis that distinguishes between
areas where workable competition is achievable and those where
it will likely fail.

Financial Issues

A government’s financial capacity may constrain its ability to develop the
electricity industry or sustain certain types of market reform. In some
cases, budgetary constraints are self-imposed or result from political
obstacles. However, in a poor or debt-burdened country, access to finance
is an obstacle to economic development.

Such constraints may also result from dependence on foreign compa-
nies or lenders, whether private or government-based institutions.
Existing obligations, or conditions imposed by such institutions, may
limit the set of possible reforms.

One such type of constraint is a government’s contractual commit-
ment with private suppliers of electricity through power purchase agree-
ments (PPAs). PPAs are typically long-term and fix prices for purchasing
power, often based on take-or-pay conditions. Such contractual commit-
ments may create perverse incentives and limit the potential for creating
competition and reducing electricity prices. In some cases, it may be
possible to renegotiate contracts in a way that allows for more efficient use
of available resources.

A study on reform sustainability should therefore include:

4 Evaluation of the financial constraints on the reform process.
¢ TFocus on how those constraints define the capital structure of
new projects and affect competitiveness of new entry.

Social and Environmental Barriers

Despite efforts to provide universal access to power services, coverage
throughout most Latin American countries remains low. For the three
cases studied in this book, Colombia has 85 percent coverage, Guatemala
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has about 70 percent, and Honduras has less than 60 percent. For each
country, percentages in rural areas are much lower than in urban ones. All
three countries provide substantial subsidies, to which their respective
populations feel entitled. Therefore, any reform must carefully consider
the effects on the protected segment of the population.

In addition, environmental constraints may raise the cost of elec-
tricity (if observed), or environmental damage may be exacerbated by
technology choices dictated by competition (if constraints are violated).

A study of reform sustainability should therefore:

4 Evaluate how universal service obligations are affected by
reforms.

¢ Study the interplay between environmental constraints and
power-sector competition.

Sustainability of the Reform Package

Once reform objectives and constraints have been understood, the second
task is to assess the appropriateness of the reform package to particular
country conditions and identify major threats to sustainability arising
from potential mismatches. Specifically, this part of the study:

1. Outlines the institutional, structural, and design components of
the reform package.

2. Relates industry performance to reform components in order to
understand a) agent incentives (including political and regula-
tory) for using economic resources efficiently in the electricity
sector and b) ways in which reform has solved sectoral problems
and the degree to which stakeholder satisfaction has been met.

3. Evaluates this compatibility with the political, institutional, tech-
nological, and economic constraints identified in the first part of
the study.

4. Based on this analysis, identifies major threats to reform sustain-
ability.

This section stresses the fundamental importance of defining and
distributing property rights. Poorly defined or disrespected property
rights distort incentives, causing conflicts to arise. Lack of appropriate
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institutions to handle such conflicts undermines incentives for acting effi-
ciently and participating in the marketplace (e.g., by investing in new
capacity). Consequently, compatibility between efforts to redefine or
redistribute property rights and establish efficient regulatory institutions
is crucial to the sustainability of reforms.

Distribution of property rights determines which transactions will be
undertaken. To achieve efficiency, reforms must 1) distribute property
rights to reduce the need for costly transactions and 2) reduce transaction
costs. Thus, sustainability of reforms also depends on the interplay
between market architecture (to reduce the need for costly transactions)
and market design (to reduce transactions costs).

Institutional Foundations

Regulatory reform affects the rights and responsibilities of individual
agents. For example, by transferring ownership of utilities from govern-
ment to private investors, the government limits its right to directly influ-
ence operation of the utilities. Similarly, depending on the exact rules
governing operation of the electricity market, individual generators may
be given the right to make price and availability bids as they wish. In some
regulatory regimes, distribution companies have a right to supply all
household consumers in their region (at regulated prices), while, in
others, individual consumers are free to choose their suppliers. For
purposes of this study, it is important to analyze ownership and allocation
of property rights in relation to settling disputes in the new or reformed
institutions.

Ownership and Allocation of Property Rights

The Coase Theorem suggests that, from an efficiency point of view, exact
distribution of property rights is irrelevant.” When there are trade gains,
the parties involved will find it in their interest to make the arrangements
necessary to realize those gains. Consequently, well-defined rights and
responsibilities may be more important than their distribution.

2 Ronald H. Coase, the 1991 Nobel Prize winner in Economics, proposed what became known as the
Coase Theorem in 1960.
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The above insight holds as long as there are no transactions costs; that
is, whenever redistribution of property rights is costly, the question of
who holds these rights initially may be important. For example, if
consumers have been given a right to receive uninterrupted supply of
electricity at all times, then it may be easy for the distribution utility to
design a set of pecuniary compensations acceptable to consumers in order
to relieve itself from the impossible obligation of maintaining optimum
supply quality at all times.” Furthermore, such a system of compensations
provides the distribution utility a financial incentive to maintain reason-
able quality. If consumers had no such right and the distribution utility
were free to interrupt supply at its convenience, then it may be more diffi-
cult to provide an incentive to provide good quality. In this case,
consumers would have to agree on a coordinated attempt to negotiate a
system of pecuniary rewards with the distribution company for
upholding good quality of supply. Given their number and heterogeneity,
it could be difficult for consumers to reach such an agreement.

To sum up, both the definition and distribution of property rights is
important for reforms to succeed. It is therefore important to assess how
property rights are defined and allocated between types of agents. Crucial
areas are price determination, supply decisions, quality of supply
(including power failures), and network access.

Settling Disputes

In cases where property rights are defined poorly or not at all, conflicts
will inevitably arise. For example, if it is unclear whether consumers have
a right to uninterrupted electricity supply, whenever a power failure
occurs, a conflict will immediately arise over who is responsible and who
should make arrangements, if necessary, to compensate those affected by
the interruption. Whatever consumers’ rights are, it may be unclear
whether responsibility lies with the network utilities or generators.

Given that, in practice, it may be difficult to define property rights
sufficiently well for all possible contingencies, institutions should be put

’ This option may not be available under French law, which rules out compensations and requires
that the good be provided.



30 ANALYTICAL FRAMEWORK

in place to handle conflicts when they arise. While the particular regula-
tory agency responsible for solving such conflicts may have been provided
some discretion, consistent and clear rules for handling conflicts will
reduce costs.

Institutional Reform

Market reforms involving redistribution of property rights and potential
creation of new types of conflict require a review of institutional func-
tions and perhaps establishment of new institutions. Institutions are
required to operate the market (including exchanges and systems opera-
tion), as well as to monitor, review, and regulate the conduct of competi-
tive and monopoly agents. The credibility and effectiveness of
institutional governance and incentive structures depend on their
compatibility with the country’s institutional capacity—Ilegal, judiciary,
property-rights, antitrust, and risk-management.

The critical role of institutions has sometimes been seriously under-
estimated. Consultants who participated in the design of the recent
reforms in Latin America may not consistently have had the necessary
expertise in institutional issues. That regulation is a foreign concept under
French law may also explain the lack of regulatory culture in many rele-
vant countries. At any rate, relatively little attention was paid to the fact
that institutional capacity may be a limiting factor. For example, antitrust
authorities are, in many cases, weak or non-existent; property rights are
often vaguely defined; and control is not always exercised by the legal
owner. Furthermore, the judiciary may be unpredictable or have its own
agenda for public policy, financial institutions are weak, and hedging
instruments are seriously lacking.

Regulatory capacity is also limited. Established regulatory bodies
often lack independence, human and financial resources, and expertise.
Functional coherence between regulation and oversight may be lacking,
and institutions may be inadequate. These factors and others, such as
small countries’ scarce human resources and the asymmetric relation with
foreign investors, make regulators particularly vulnerable to capture.

It may be useful to describe the reform process as a two-step evolu-
tion (Dixit, 1999): Design of rules (rule-making) and operation of newly
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established institutions (policymaking). With this format in mind, it can
be expected that small countries with weak institutions may be tempted
to identify reform with privatization of infrastructure assets and few
restrictions on market structure and conduct. If this is the environment in
which reform unfolds, it will be no surprise for the first step to result in
state capture (Hellman, Jones, and Kaufmann, 2000). Powerful firms can
shape the rules of the game to their own advantage, at a high social cost.

Captor firms are likely to be private firms facing a vague delineation of
property rights ex ante. They will try to hedge against this vagueness and
take advantage of their bargaining strength vis-a-vis the government. In
network utilities, the outcome could be vertical and horizontal integration,
increased end-customer prices, and provision contract clauses transferring
all risks to the state, yet yielding handsome profits. Political pressure exerted
by groups that have lost out on the reform may then induce the government
to renegotiate the rules of the game. This is a difficult and costly process
because captor firms will request compensation, measured against expected
income under the rules of the game they helped to devise.

Governance Structure

Conflicts of interest may arise within the government since it plays many
roles with respect to the electricity industry—Ilegislator, regulator, owner,
and buyer. Furthermore, various government agencies are typically
involved in regulating the electricity industry. As long as agency rights and
responsibilities are well defined, multiplicity may not pose a problem.
However, in many cases, rights and responsibilities overlap or are unclear.
In the case of state-owned enterprises (SOEs), for example, it may be
unclear whether they are subject to standard regulatory rules or whether
decisions by the industry regulator may be overruled by the ministry
responsible for government ownership interests. Similarly, the status of
plans for new infrastructure investment set forth by an industry regulator
may be unclear if the plans require government funding controlled by the
ministry of finance. An efficient government requires that the various
roles are separated and that rules clearly define agencies’ rights and
responsibilities, particularly those involving conflicts between govern-
ment interests.
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Evidence to date suggests that separating the roles of the state has not
been easy. Boundaries between policymaking and regulation remain
blurred. This is apparent in Colombia’s ongoing struggle to liberalize the
natural gas market and in El Salvador’s lack of initial definition of and
institutional responsibility for energy policy. Across the region, lack of
independence and competence of regulatory institutions is an issue.

Constraints and Performance

Lack of strong, complementary institutions undermines performance of
the reformed industry and may slow the pace of reform. Absence of rele-
vant competition policy and competent antitrust bodies, at best, places
the burden of overseeing competition on the regulator; at worst, the task
is shifted to unqualified bodies subject to capture. This, in turn, limits the
number of workable options for market architecture.

Pool governance by stakeholders is another example of institutional
constraints. One obvious problem is the potential limitation of informa-
tion flows to potential competitors, the government, and the regulator.
Chile, which had such a governance structure, experienced numerous
difficulties during the last supply crisis because the regulator was kept
uninformed until it was too late to intervene.

Legal uncertainty is another key issue arising out of institutional
constraints. Such uncertainty may not only discourage new investors; it
may also provide them wrong incentives (e.g., investors may seek comfort
in the capture of judiciary and regulatory institutions). Nevertheless, the
greatest danger to power-sector reform is getting mired in flawed rules;
those who profit from flawed rules usually accuse those who challenge
them of discrimination.

To summarize, a study of reform sustainability should include:

¢ Overview of various participants, including private and public
companies, their owners, workers, consumers, and interest groups;

¢ Overview of various participants’ rights and responsibilities and
how these may have changed as a result of reforms. Key questions
include to what extent losers have been compensated;

4 Analysis of potential areas of conflict (i.e., where rights and
responsibilities are unclear or undefined);
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4 Evaluation of institutions created to handle such conflicts,
including relative powers of decision-making and regulatory
branches of authorities and differences between policy and regu-
latory institutions. Key questions include: To what extent has the
country been able to establish a regulatory office that is well
respected by government and industry? How effective has the
regulator been in competition and regulatory oversight in
monopoly segments of the industry? How effectively has the
regulator enforced social objectives? How binding are constraints
on attaining the type of regulation envisaged by reformers?

Market Architecture

Market architecture deals with organizing activities (including the vertical
and horizontal structure of the industry), as well as demarcating external
(market-based) and internal transactions. As such, market architecture
involves procedures for providing short-term signals for system operation
and long-term signals for system expansion. It also involves the rules and
regulations governing interconnections, contractual obligations
(including PPAs), and environmental and distributional consequences.

Market architecture necessarily involves a series of trade-offs, such as
choosing between competition and regulated monopoly or between
“good” and many players. Adequacy of a given market architecture
depends on the existence of complementary institutions, as well as tech-
nological characteristics of the system. Key questions include: To what
extent are the necessary trade-offs made explicit? Are choices sensitive to
the specific market context?

Organization of Activities

The task of supplying electricity may be divided, at a minimum, into five
categories of activity (Box 1.2). Borders between these categories are not
always clear. For example, while electricity is produced in power stations,
system capacity for final energy delivery depends on characteristics of the
transmission network. The boundary between transmission and distribu-
tion is arbitrary; often, transmission refers to that part of the grid in which
power may flow in different directions, while distribution consists mainly of
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Box 1.2. Common Categories of Electricity Supply

It is helpful to distinguish between the following five categories of elec-
tricity supply:

1. Generation—Production of electricity in power stations;

2. Transmission—Transport of energy along high-voltage cables consti-
tuting the main electricity grid;

3. Distribution—Transport of energy at lower voltages to final consumers;

4. Trading—Business of facilitating exchange of wholesale -electricity
between generators and between generators and retailers, including
handling of the risks involved; and

5. Retailing—Business of advertising, branding, contract bundling, and
billing final customers.

radial parts of the network. In practice, they are divided according to voltage

levels. It is a matter of definition whether consumers who exchange elec-

tricity directly with generators are involved in trading or retailing.

Various considerations determine the ways in which activities are

organized. These include:

Competition: It is generally acknowledged that some form of separa-
tion between potentially competitive and monopolized activities is
warranted. For example, workable competition in market-based
trading is facilitated by vesting transmission in a separate organization
with no interest in generation, trading, or retailing. Similarly, separa-
tion between distribution and retailing is necessary to promote work-
able retailing competition.

Regulation: Regulatory oversight is facilitated by placing various
types of activities in different companies. Having a multiplicity of
companies performing similar activities may allow for some form of
direct or indirect competition or comparison (such as “yardstick
competition” or “benchmarking”).
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* Practicality: Historical or practical reasons may determine who
should perform which activities. For example, the distribution organ-
ization (i.e., number of distributors and extension of distribution
areas) is typically determined by the existing or pre-reform structure.
In some countries, metering is considered an integral part of retailing,
while, in others, distributors undertake the task (in principle,
metering could also be performed by independent companies).

Markets versus Hierarchies

In addition to organizing activities, market architecture also decides
which transactions should be market based. This issue is linked to activity
organization, as separation of activities requires external, rather than
internal, transactions. For example, if transmission is separated from
generation, then generators must transact with the transmission
company; however, if the activities are undertaken within the same
company, the corresponding transactions are internal. Even if transac-
tions are external, they need not be market based. For example, transmis-
sion rights may be negotiated between the transmission company and
network users or allocated by an administrative process. Thus, while
determining which transactions should be market based is closely linked
to organizing activities, separate issues must also be considered.

Many transactions will be conducted in a market-based fashion; this
includes financing new investment, purchasing equipment and construc-
tion services, and employment decisions. Various transactions typically
are not market based; these include developing new generation facilities
(which tend to be subject to government approval) and infrastructure
access (where both prices and rights of use are generally regulated). Of
course, there could still be competition for setting up new facilities, for
example, by some form of procurement auction.

The issue of market-based transactions is most open-ended in the
areas of physical exchange of power (determining how much each gener-
ator should produce and each consumer should consume at any given
time) and risk management (handling of risk associated with income or
payment streams). With regard to physical exchange of power, the admin-
istrative solution makes physical decisions according to a centralized opti-
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mization procedure, based on demand forecasts and information on costs
and availability of generating capacity. By contrast, the decentralized solu-
tion delegates dispatch decisions to the individual generator, perhaps
based on bidding in a spot market for electricity. With regard to risk
management, long-term, take-or-pay contracts shift risk completely from
electricity generators to consumers. However, a wide range of contracts,
with varying degrees of durability and coverage, can be imagined.

In theory, there is no necessary connection between handling of
transactions related to physical exchange and risk management. For
example, while dispatch may be completely centralized (and cost-based),
trading in (financial) contracts may be entirely market based. Conversely,
it is possible to protect both generators and consumers from most risk by
using an appropriately designed set of financial contracts for differences,
while, at the same time, basing dispatch decisions on voluntary bids in a
power pool. In practice, however, choice of mechanism for physical power
exchange may have consequences for how risk trading is organized. For
example, if trade in long-term physical, fixed-power contracts is accepted,
some form of short-term, spot-market trading is necessary to allow for
efficient dispatch. Market architecture therefore must consider the
resulting need for both efficient power exchange and risk management.

Spot-market participation is often restricted to generators, with no
opportunity for demand-side bidding. While transaction cost occasion-
ally justifies such restrictions, the real reason may well be an insufficient
understanding of the importance of demand flexibility. If allowed to
participate in the spot market, buyers may condition their purchases on
prices, thereby reducing incentives for suppliers to exploit market power.
Demand-side bidding consequently reduces the problem of imperfect
competition and, as a result, improves market performance.

Constraints and Performance

Failure of electricity market reforms can often be traced to poor market
architecture. Perhaps the most obvious examples are those in which too
few competitors have been established before market-based exchange is
introduced. This may be caused by not understanding how market struc-
ture affects competition or, possibly, by an unwillingness to impose
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needed structural changes. However, given industry structure, market
failure may also result from excessive optimism, with respect to the types
of decisions that can be efficiently decentralized.

Struggling Latin American countries lack reasonably competitive
markets. This can be explained, in part, by concentration of ownership
and contractual arrangements, as well as by the limited number of players
in small markets. For example, weak industrial bases and small, per-capita
residential consumption limit the scope for retail competition.

It is unclear whether the unbundling of activities that occurred in
some countries prior to privatization will persist. In Guatemala and El
Salvador, vertical and horizontal re-integration are not limited. In
Colombia, various integration and public- and private-ownership models
co-exist, and limitations to concentration have been legally challenged.
Re-integration makes it more difficult to control anti-competitive
behavior, imposing added burdens on regulators.

The vertical relationship between generation and upstream fuel
supply poses another problem. The extent to which competition in the
electricity market is impaired when supply of a key resource, such as
natural gas, remains a monopoly is an open question. Another issue
involves the potential competition problem of vertical integration of
generation and natural gas downstream.

In fact, electricity markets in Latin America can hardly be called
competitive. With the exception of Colombia, power pools are cost based;
system operators undertake dispatch using an optimization algorithm fed
with technical information, and fuel cost is provided by thermal genera-
tors and cost of water for reservoirs. While details vary by country, the
power pool functions mainly to price exchanges among generators.
Nonetheless, even this limited spot market can easily be captured and
manipulated in a concentrated market with poor governance, as has been
shown in Chile. Among reforming countries, only Panama has adopted a
two-step liberalization approach, including an initial five-year transition
period during which the grid operator buys all energy on behalf of
suppliers and consumers.

Universal service obligations, typically levied on distribution compa-
nies, are hampered by both political and economic constraints. In such
countries as Colombia, many distribution companies, located in poor
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areas with low service coverage, have limited managerial and payment
capacity and are prone to political manipulation. Subsidies are often
poorly targeted, highly distorted, and politically administered.

Regulated Activities

Electricity transmission and local distribution involve large sunk costs
and capital equipment with significant environmental effects. These
stages of electricity supply are usually considered natural monopolies.
Typically, each country has one company to operate the transmission
network and multiple regional monopolies to operate the distribution
networks. With the exception of certain ancillary services, the scope for
competition in providing electricity transportation services is limited
(although benchmarking may be possible).

The natural monopoly character of the network business implies that
some form of regulation is necessary. The regulatory regime may take many
forms, but some form of incentive regulation is required in order to achieve
an efficient outcome; purely cost-based regulation is unlikely to produce
cost efficiency. Regulations must consider incentives for both short-term
operation of existing networks and longer-term network extension.

Short-term network operation requires efficient use of existing
capacity and maintenance of installations. To achieve such efficiency,
regulations must provide incentives for both cost control and supply
quality. A regulatory scheme that emphasizes cost control reduces incen-
tives for making the efforts needed to maintain quality of supply. In prin-
ciple, some form of economic incentive may be provided for supply
quality; however, investment in a stronger grid than that dictated by
supply-quality considerations alone may be desirable because it may be
the cheapest way to cope with market power.

Tariff structure plays an equally important role in the efficient use of
networks. It should reflect underlying cost characteristics, taking into
account costs of operation and capacity constraints. At the same time, the
tariff system should contribute to financing network investments and
providing incentives for industry development.

Network capacity and quality may represent a bottleneck for the
overall supply industry. Low tariff rates or a small tariff base may hinder
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financing such investments with tariff revenue. Coordination of network
investment with capacity expansion in other parts of the system—
including network, generation, and consumption—is also needed. The
regulatory regime must ensure that necessary funding for network invest-
ment and coordination of capacity expansion is forthcoming.

System Operation

An unusual feature of the electricity industry is the ongoing need for
physical balance between generation and consumption. Ignoring the cost
of information and processing, this balance could be achieved in a well-
functioning market in which participants make decisions based only on
prices. What is called for in practice is a centralized balancing mechanism,
whereby demand and supply are rationed.

For small supply or demand shocks, balance is achieved by automated
adjustments of generation. For larger shocks, a system operator must
intervene in individual decisions, ordering generators and consumers to
adjust their loads. System operation could be based on voluntary agree-
ments with some or all participants. One example is a regulation-power
market, in which participants bid on compensations required for
adjusting supply or consumption plans.

Maintaining continuous supply quality is an inherently short-term
activity; however, planning the activity may be based on longer-term
considerations. In an industry in which shortage of capacity may develop—
caused by market growth or temporary imbalances resulting from extreme
supply or demand conditions—it may be necessary to ration large amounts
of demand in order to achieve balance. For example, in a hydro-dominated
system, low levels of water inflow (perhaps caused by drought) can lead to
severe electricity shortages (if consumer prices are not allowed to increase
sufficiently fast), which may necessitate rationing. Efficiency requires that
needed instruments are available to handle such situations. One option is to
enter into long-term agreements with large industrial consumers so that
they reduce their consumption when needed.

In addition to maintaining physical balance in the network, the
system operator may be responsible for ensuring that other ancillary serv-
ices, such as re-active power, are provided to the network.
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It was thought that decentralized, market-based production decisions
would make system operation difficult or even impossible. This fear,
which underlay much early opposition to electricity-market reforms, was
unfounded; there is little or no evidence to suggest that supply quality has
been reduced as a consequence of reform. However, this holds true only
so long as system operation is based on a clear mandate, including the
system operator being provided with the necessary instruments to
conduct business. If this is not the case, system operations will be made
more difficult, with the result that supply quality may deteriorate.

To summarize, a study of reform sustainability should include:

¢ Overview of how activities associated with general electricity
supply are organized;

¢ Description of transaction modes, distinguishing between
market-based forms and those subject to administrative rules;

¢ Description of organization of transmission and distribution
activities, including an overview of regulations;

4 Evaluation of incentives for efficient operation of networks,
including upholding supply quality, as well as extending and
maintaining networks in relation to user network needs;

4 Evaluation of system operation, including system-operator
instruments and powers;

¢ Analysis of overall efficacy of market architecture, focusing on
relevant transaction costs and internal consistency and coherence
of market architecture.

Market Design

While market architecture is concerned with market structure, market
design concerns rules governing market conduct. Thus, while market
architecture should be based on comparing transaction costs across
organizations of activities and modes of transactions, market design may
be viewed as minimizing the level of such costs for a particular type of

* Arizu, Dunn, and Tenenbaum (2000) discuss system-operation models, emphasizing the impor-
tance of independence from ownership and control by market participants.
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market-based transaction. To solve this problem, rules governing market
operation—including participation, contract types, and trading proce-
dures—must be chosen carefully.

The debate over electricity-market reforms has focused on spot
markets or electricity pools. In most countries, this market has been
organized as a form of auction, although details vary considerably by
country. In some countries, participation is limited to major generators;
in others, participation is open to all, including consumers and traders. In
certain countries, spot-market participation for large generators is
mandatory; in others, electricity may be freely traded outside the pool.
The bidding format varies enormously with regard to time period (hourly
or daily), price offers (single or multiple), and detail (plant and generator
location). Market prices may be uniform (e.g., according to the marginal
successful bid) or discriminatory (according to individual bids), some-
times containing payments for capacity and other services. In some coun-
tries, additional auctions are held for regulation power and ancillary
services.

Countries across Latin America have adopted diverse designs for their
spot markets. Colombia, for example, uses an England and Wales (pre-
reform) type of pool, while El Salvador uses one based on the Nordic
model. Pools used in other countries are, for the most part, cost-based.

The importance of market design for the performance of electricity
spot markets is not entirely clear. What is clear is that failure of certain
markets is caused more by abuse of market power than by market design;
indeed, it is impossible to design markets to overcome underlying market-
power problems. This is not to say that choice of market design is unim-
portant; it may well be sensible, given the inevitable threat of market
power, to include safeguards against its abuse (e.g., by capping price bids).

Retail markets have also received much attention. It is generally
acknowledged that it is too costly to base retailing of electricity on house-
holds and other small consumers on continuous metering (e.g., on an
hourly basis). Some countries succeeded in “profiling,” whereby the time
profile of consumption over a longer period is determined according to
pre-determined, regulated schemes. For such markets to work properly,
attention must be given to various design issues, notably settlement
procedures between distribution companies and external suppliers.
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A study of reform sustainability should therefore include:

4 Design description of relevant markets.

4 Analysis of market performance, with a focus on developing
prices, costs (if available), outputs, and supply quality. Supply-
quality measures may be based on outage statistics, consumer
complaints, internal reports, new connections, responsiveness to
consumer requests, or other direct or indirect indicators. One
must ask: What has restructuring led to in terms of market
performance in general and supply quality in particular?
Financial performance of various market participants and the
potential implication for industry restructuring (including
ownership changes) should also be considered.

¢ Evaluation of market power, using available information on
price-cost margins. While an examination of basic pricing
patterns and trends, as well as reliability and unit availability
before and after reform, may be called for (at least conceptually),
sophisticated theoretical or econometric studies are not
warranted, at least not as part of a preliminary study. Based on
findings of market structure and performance, detecting whether
market power is a real problem may be straightforward; however,
in cases where raw data is insufficient, more sophisticated
analyses may be warranted.

Strategies to Overcome Threats to Sustainability

The third and final step of the analysis is to propose and discuss actions
and strategies to overcome identified threats to reform sustainability.
Determining relevant actions and strategies will depend on each country’s
particular circumstances; therefore, they will vary considerably by
country. While it is pointless to devise a general scheme for this part of the
analysis, it may be helpful to outline issues that appear relevant to at least
some Latin American countries and possibly countries in other regions.
Any study of reform sustainability will likely discuss one or more of these
issues.
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Design and Implementation

Since the starting point for any reform path is the actual state of the world,
it is of little or no use to devise ideal states that are unachievable. Any
suggestion for developing or adjusting the reform process must consider
the context of the current situation. Indeed, the reformer must be content
with the modest role of proposing and implementing institutionally
feasible modifications of the status quo. Occasionally, policy changes will
have to wait until the disturbing factors dampen enough to become
manageable. Successful reforms require a coalition to defend the resulting
welfare gains, taking into the account the required compensations to veto
players who otherwise would lose during the process.

It is more difficult to mobilize reform winners than losers for several
reasons. First, potential benefits are uncertain and potential beneficiaries
are difficult to identify, while potential costs are usually more certain and
losers identify themselves. Second, potential beneficiaries are usually
numerous, dispersed, poor, uninformed, and unorganized (known as
“latent interest groups”), while potential losers tend to be more concen-
trated, rich, informed, organized, and vocal. Organized, vocal groups that
benefit from the existing institutional setup usually invest resources to
mobilize opposition against institutional change (through lobbying,
campaign financing, and the media). Third, sequencing of reforms from a
technical standpoint may be time-inconsistent from a political-economy
point of view. For example, initial reforms may fortify interest groups that
can oppose later reforms more efficiently.

To overcome obstacles to reform, mobilization of potential benefici-
aries can be enhanced by carefully crafted, public-information campaigns,
in which information about potential reform benefits and likely benefici-
aries (and even losers) becomes public knowledge. In this way, the asym-
metric-information problem that commonly inhibits potential winners
from taking collective action for institutional reforms can be mitigated.
Similarly, resistance from losers can be overcome, or at least reduced,
through various compensation schemes. Reformers may alter the techni-
cally optimal design of the reform in order to improve its political viability.
Finally, in cases where optimal technical sequencing may create political
problems, governments may attempt to lock in their future commitments



44 ANALYTICAL FRAMEWORK

through international agreements or constitutional changes that increase
exit costs, thereby enhancing the credibility of commitments.

Borrowing from central concepts in institutional economics and
political economy, Burki and Perry (1998) provide a set of recommenda-
tions for institutional reformers. First, one should pay systematic atten-
tion to the nature of prospective winners and losers from institutional
reform. Factors that separate winners and losers may be regional, sectoral,
or based on social classes linked directly to their position in the produc-
tive structure. In any event, one must closely monitor the nature and
intensity of support or opposition as manifested by public-opinion polls,
proclamations of interest groups, and public demonstrations.

Based on well-informed assessments, one should attempt to craft
compensation schemes that are politically viable and thus credible. In
addition, it may be necessary to make promises about future compensa-
tion schemes, which may be key ingredients for both effective and politi-
cally sustainable reforms. One way to enhance the credibility of
compensation schemes is to raise the exit costs by future governments
through adherence to international treaties or other similar commit-
ments, such as signing summit declarations.

Empowerment of beneficiaries is good policy and smart politics.
Graham and Naim (1998) have suggested that institutional reforms are
more likely to be supported if potential beneficiaries participate in the
design of new institutions. In the terminology of Hirschman (1970), this
can be achieved through voice, a feedback device principals use to exert
control over the decision-making process of their agents and organiza-
tions. It is also safe to argue that beneficiaries will welcome such policies.
In the context of financial reforms, protecting minority shareholders’
rights is also a voice strategy for reform, which should not face severe
political obstacles on the part of public opinion.

Empowerment assertions also apply to providing beneficiaries’ choice
or exit strategies. If principals are not satisfied with the quality of service
provided by their agents or organizations, they can search elsewhere for
services. The threat of exit complements and strengthens providing voice
or empowerment strategies for institutional reform.

Public-information campaigns should be part and parcel of reform
efforts. One issue that frequently emerges from the political-economy
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perspective is that latent interest groups are politically inactive, in part,
because of the cost involved in collecting information about potential
costs and benefits of particular reforms. If reforms are viewed as a collec-
tive good, however, there is clear justification for reformers to spend
resources explaining the details and likely consequences of proposed
policy initiatives. This role is particularly important within the context of
democratic regimes, where voters have political voice and exit strategies
available but may not use them to defend their interests effectively.

Reformers should pay careful attention to political support for
prospective reforms at the intermediate level, particularly among key polit-
ical leaders and party organizations. One needs to assess the potential for
deals and trade-offs among them. It is particularly important to be aware
of the political cycle; that is, how windows of opportunity for institutional
change might open or close, depending on upcoming elections.

One should also clearly understand the constitutional environment;
that is, formal or governmental facilitators and obstacles to institutional
change and reform. This includes the potential for introducing reforms
via presidential decree, scope for reform in situations where a strong legis-
lature shares important powers with the president, and potential for
creating autonomous or semi-autonomous agencies as relatively nonpo-
litical enclaves within the formal government structure. Such a seemingly
simple, yet critical, understanding could facilitate ex-ante calculations of
the feasibility of institutional reform. With a clear understanding of the
constitutional forces in play and their close relationship to partisan forces,
particularly in the legislature, one should think creatively about how to
exploit opportunities and overcome constraints.

Finally, one should focus on reforming incentive structures. Perhaps
the most difficult reforms to undertake, from a political standpoint, are
those that aim to change or reduce the size of public employment. This is
the case for two reasons: 1) losers become the human symbols of the costs
of such reforms and 2) public jobs are often part of the political game by
which supporters of certain leaders are rewarded. Consequently, reforms
of the civil service and societal organizations should focus on incentive
structures rather than changing personnel or installing the latest tech-
nology. This approach may not only be more politically viable than
wholesale changes in personnel; it may also be the most appropriate
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approach from a technical standpoint because of its emphasis on incen-
tives by the new institutional economics.
A study of reform sustainability should therefore include:

¢ Analysis of the implications of political-economy concerns for
reform design and implementation;
4 Suggestions on how proposed reforms can be implemented.

Improving Institutional and Governance Structures

A major hypothesis of this project is that Latin American countries lack
certain political and regulatory institutional conditions for supporting
the types of reforms that have recently been introduced in these coun-
tries. To the extent that this hypothesis is supported by the findings, one
should devise adjustments and developments to make reforms and insti-
tutional conditions conform. These changes may aim at improving
institutional conditions, such as strengthening regulatory institutions
and developing human-resource capacity. Alternatively, reforms can be
modified to better fit institutional conditions until existing constraints
can be overcome.

Key questions in reforming institutions and governance structures are:

¢ What are the interests of the political actors, including those in
the bureaucracy?

¢ How do these interests translate into policies and institutions that
advance the objectives of these actors?

Privatization Issues

The “grabbing-hand” viewpoint regards the government as interfering in
the interests of SOEs to pursue political or bureaucratic interests rather
than the economic goals of the company (Shleifer and Vishny, 1998). The
issue of privatization should start by asking why the SOE is still publicly
owned and how privatization can isolate it from future inefficient inter-
vention in its activities. Privatization design must focus on restricting
potential future influence on privatized firms through subsidies, regula-
tions, and even minority ownership. Consequently, the privatization
strategy may aim more at complete de-politicization than merely reori-
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enting allegedly benevolent government intervention in companies.

While government interference in operating private companies may be
areal problem, the converse may also result; that is, government may become
an agent of private principals. As suggested above, small countries with weak
institutions that identify reform with privatization of infrastructure assets
and few restrictions on market structure and conduct may end up with state
capture, whereby powerful firms shape the rules of the game to their own
advantage. In network utilities, the outcome could be vertical and horizontal
integration, increased prices, and provision of contract clauses that transfer
all risks to the state but yield handsome profits. Political pressure exerted by
groups that lose out may induce the government to renegotiate the rules of
the game. However, this is a difficult and costly process, given that captor
firms will request compensation, measured against expected income under
the rules of the game that they helped to devise.

To develop a consistent and foreseeable regulatory environment, the
aim must be to create regulatory institutions that are sufficiently inde-
pendent to withstand pressure from particular groups, including politi-
cians. At the same time, these institutions must have limited powers so
that they do not unduly interfere in the operations of industry players.

Studies of bureaucracy should start from the observation of what they
do. On the one hand, one should realize that many regulations are intro-
duced to enrich and empower political interest groups. On the other
hand, a certain degree of regulation is unavoidable. To minimize abuse,
individual decisions-makers (bureaucrats) must have limited discretion in
exercising their powers. This is a typical agency problem that has been
studied extensively in the literature (see, for example, Laffont and Tirole,
1993); the problem is compounded by the presence of multiple principals,
tasks, and agents. Meanwhile, the practitioner faces the pressing problem
of designing a regulatory framework that minimizes transaction costs
(Estache and Martinot, 1999).

Country Lessons

The California experience demonstrates that designing electricity markets
is an unfinished business. Because adjustments are inevitable, the chal-
lenge is to create a system that ensures efficient rule changes. Other U.S.



48 ANALYTICAL FRAMEWORK

states and Panama have adopted similar approaches, setting up market
surveillance groups of independent outside experts to institutionalize
change (Arizu, Dunn, and Tenenbaum, 2000). Their experience suggests
two lessons. First, experts must be perceived as independent and objective.
In small- and medium-sized countries, this probably means hiring foreign
experts. Most knowledgeable people within the country will be perceived,
at least initially, as biased because of past industry connections. Second,
experts must have a broad mandate. They should be charged with
assessing not only market performance, but also performance of the
system operator and regulator. In addition, they should be able to recom-
mend structural and rules changes.

Corruption may be viewed as a result of poor selection of officials
(low morals) and inadequate incentives. According to this view, solving
the problem may consist partly in hiring better people and in improving
their incentives. The UK, for example, has appointed regulators that have
little or no previous connection to the industry, sometimes coming from
other industries or academia. The term of appointment may also be
limited, perhaps with the possibility of renewal if performance is deemed
acceptable. However, this may be a naive approach to the corruption
problem, particularly with regard to the constraints facing developing
countries; a limited term may be a necessary but insufficient condition.
An alternative solution is to establish regulatory boards with international
representation, perhaps as a scheme of international collaboration for
parallel improvement of institutions in various countries.

A study of reform sustainability should therefore include:

4 Analysis of the extent to which reform has succeeded in attracting
private investors of the quality and quantity required by the
adopted model, sustainability of their participation, and ways in
which it may be improved;

¢ Discussion of how well the description of state capture fits and
suggestions for reducing the problem of such capture;

4 Suggestions for improving the quality of regulatory institutions
and governance structure.
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Price Volatility

Deregulation, virtually by definition, leads to more price volatility. When
price controls are lifted and pricing decisions are decentralized, it is
expected that prices will react more rapidly and with greater amplitude to
shifts in underlying supply-and-demand conditions. This expectation has
been corroborated by experience from most deregulated electricity
markets, including those in England and Wales, Scandinavia, and, more
recently, El Salvador and California.

Understanding the Causes

To combat this problem, the first question is: What are the underlying
causes of price volatility? Three prominent candidates are 1) volatility in
demand or supply conditions, 2) market design flaws, and 3) market power.
Obviously, the solution depends on which of these causes are relevant.

Given the peculiar characteristics of the electricity sector (i.e.,
inelastic short-term demand and supply constraints), it is no surprise that
prices fluctuate considerably as a result of changes in demand or supply
conditions. Changes in weather, general economic conditions, or fuel
supply affect electricity prices almost immediately. In a deregulated
market, such price fluctuations are not only unavoidable; they are also
desirable as signals for the efficient use of a scarce resource.

On purely efficiency grounds, therefore, economists tend to advocate
that price volatility resulting from fluctuations in supply-and-demand
conditions should not be hampered. To the extent that price volatility is
considered a cost to market participants, there are instruments to hedge the
associated risk. In response to market-price fluctuations in most deregu-
lated electricity industries, secondary markets have developed the required
hedging instruments (e.g., fixed-price contracts, futures, and forwards).

Unwilling to expose consumers to the full consequences of the market
and often reacting to popular discontent, both politicians and regulators
have responded by re-introducing price regulations or in other ways to
reverse the deregulation process. Clearly, without hedging instruments,
such a response may be reasonable. However, by modifying price move-
ments, the incentive to develop hedging instruments is correspondingly
reduced. Only when development of such instruments is unlikely, owing
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to, for example, weak financial markets, can price regulation be advocated
as a means of protecting market participants against the costs of price
volatility. Moreover, dampening of natural price movements may increase
those shortage problems that were the original concern. For example, the
incentive to maintain hydroelectric reservoirs depends on the expectation
of future prices; if prices are capped, the incentive is correspondingly
reduced. Nevertheless, in order to avoid unnecessary disruptions to the
market-reform process, it may be advisable to introduce temporary meas-
ures to protect against price volatility.

Market-design Flaws or Market-power Abuse?

Obviously, market intervention is less controversial if excessive price
volatility is caused by market-design flaws or market-power abuse. It is
then important to decide which of these causes is relevant. It is of little
use to tamper with market-design elements if the true cause is market
power. The debate in England and Wales (von der Fehr and Harbord,
1993), as well as more recent discussions in California (Borenstein,
2001), may have been misdirected for exactly this reason. This is not to
say that either of these systems was optimally designed, only that the seri-
ousness of the market-power problem exceeds what can be solved by
market design alone.

The market-power problem may be exacerbated by other industry
features. For example, in hydro-based systems with limited storage
capacity, abuse of market power may increase the possibility of extreme
shortages in dry periods, with consequent lengthy duration of high
prices, rationing, or both. Such problems are more likely to occur when
entire regions are affected by the same shock, such as the El Nifio and La
Nifa events.

A study of reform sustainability should therefore include:

¢ Description of observed price volatility and forecast of price
development;

¢ Analysis of underlying causes for observed and expected price
volatility;

4 Discussion of measures to improve the functioning of markets,
including those for hedging instruments;
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4 Evaluation of systems for price regulation, with possible comple-
mentary measures to correct for incentive failures caused by such
regulation.

Competition in Small Markets

Electricity market reforms in Latin America have been based on a rather
optimistic view about the potential for effective competition. This is
perhaps surprising, given that most of these markets are quite small.
Because of inherent economies of scale, sufficient opportunity for estab-
lishing many independent players is limited; indeed, one must ask
whether market concentration is inevitable in such markets. If so, the key
question is not whether there are measures to make competition effec-
tive, but what can be done to mitigate the consequences of imperfect
competition.

Improving Current Conditions

Before concluding that concentration is inevitable, however, existing
measures to improve competitive conditions should be given due consid-
eration. First, it may be possible to split existing power companies into
multiple smaller, independent entities. Desirability of this option depends
on the trade-off between economies of scale and enhanced competitive
pressure, which results in lower prices and greater efficiency. In particular,
there may be a trade-off between “good” players and number of players.
Efficient operation of a competitive electricity business requires expertise
in diverse areas, including economics, marketing, and business adminis-
tration. While the number of power plants may be large enough, the
limiting factor determining the number of potentially efficient companies
may be availability of such expertise.

Second, even if the number of existing players is limited, it may be
possible to increase their number by allowing for new entry. Generation
technologies can support efficient, small-sized plants, including gas,
hydro, other renewable energies (such as wind and solar), and burning of
waste material. By accommodating such technologies, a number of inde-
pendent, albeit small, producers may be established to put competitive
pressure on larger market players.
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Third, competition may be increased by market integration. In some
cases, the physical infrastructure required for such market integration,
such as transmission links, already exists. In these cases, what is required
is establishing institutions for handling operation of an integrated
market. The Scandinavian experience suggests that, at least in some
circumstances, this is fairly straightforward. To what extent this experi-
ence is relevant to Latin America requires further study. If the physical
infrastructure is lacking or too weak to provide effective interconnection,
market integration will necessarily take longer to succeed. In such cases,
market enlargement may present a longer-term solution to the problem of
imperfect competition.

Market-power Mitigation: Mechanisms and Key Issues

If markets lack workable competition, then market-power mitigation
mechanisms must be put in place. These aim to limit the scope for abusing
market power by restricting the actions of players. Regulations may cover
short-term decisions, such as price-setting and capacity availability declara-
tions, as well as long-term decisions about entry, exit, and investment.

A key question is: When the scope for market competition is small,
should the single-buyer model be revisited? For example, Panama has
adopted the single-buyer model as an interim solution toward a more full-
fledged competitive market. However, establishing a single buyer does not
solve the market-power problem as long as 1) price-setting and capacity
declarations are at the discretion of producers and 2) the buyer is
committed to serve all demand. A market-power problem occurs when
players have the ability to raise prices, either directly or indirectly, by
limiting supply. To work, the single-buyer model must therefore involve
regulation of price and output decisions. To address the market-power
problem, the question of one or more buyers is less important than intro-
ducing appropriate price and quantity controls (Levin, 2000).

The ultimate question is whether attempting to establish competition
in small power markets is futile. Is it not dangerous to unleash the force of
profit-motivated private agents without being reasonably certain that this
force will be tamed by competition? The risk is that strong companies
monopolize the market, not only to raise prices, but also to control market
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institutions. At one extreme is the potential for state capture, with private
players succeeding in capturing regulatory bodies, the judiciary, and even
the political decision-making process. At the other extreme is the argu-
ment that creating strong, independent private companies is absolutely
necessary to counter bureaucratic powers and other political interests.
Imperfect competition is better than none, the argument goes, and, if
some companies secure profits, this is a small cost compared to the alter-
native of inefficient SOEs.
To summarize, a study of reform sustainability should include:

¢ Discussion of the extent to which competition has succeeded in
reducing the regulatory burden and improving efficiency within
existing constraints;

4 Analysis of the extent to which constraints are binding on the
attainment of a workable competition model and how easily they
could be removed, if at all;

4 Discussion of whether benefits of a market process for investment
can be captured without incurring short-term losses experienced
under radical restructuring.

Investment Incentives

Perhaps the most serious problem in Latin American electricity industries
is insufficient capacity and the poor state of certain existing installations.
Small generation capacity and weak transmission and distribution
networks limit the opportunity for providing reasonable quality of
universal service. New investment is required in order to improve both
quality and service availability. Effect on investment incentives is crucial
to the success of any reform effort.

A central goal of reform has been to attract private capital to finance
new investment. Evaluating the expected return on their investments,
private investors are concerned with investment costs, output prices, and,
perhaps most importantly, the risks involved. From the government’s
perspective, incentives may consequently be improved by reducing invest-
ment costs, securing favorable output prices, and reducing associated risk.
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Reducing Costs and Securing Favorable Prices

Given that the financial burden of the electricity sector has been a major
problem for most governments, it appears improbable that investment costs
will be reduced by direct outlays. In some cases, favorable tax treatment or
other benefits may be part of an overall package to attract investors to a
particular project. However, it is unrealistic, and perhaps inadvisable, to
make investment in the electricity industry dependent on public money.

Securing favorable output prices appears to be a more important
objective than reducing investment costs. Achieving this, however, is not
necessarily straightforward. Electricity prices are, in many cases, highly
distorted. Redistribution concerns and compliance with popular pressure
have meant that prices do not always reflect underlying costs. Improving
profitability will therefore be necessary to rebalance electricity prices. To
what extent this is possible depends on various political constraints.
Room for maneuvering, as well as the exact relationship between feasible
re-balancing of prices and investment incentives, should be made clear.

From the standpoint of investment incentives, and given that under-
investment is the initial problem, there is perhaps little risk that re-
balancing prices will go too far. A system with supply shortages may have
a conflict between the short-term goal of cost-reflective prices and the
long-term goal of increasing supply. From this perspective, imperfect
competition in the electricity market, and the associated upward pressure
on prices, is a lesser problem. Indeed, high prices in the spot market may
be exactly what are needed to attract new capacity, thereby mitigating
problems of supply shortage and market concentration.

In many Latin American countries, electricity supply is largely based
on hydroelectric power. Hydropower systems differ to the extent that they
include reservoirs. The ability of water storage imposes an inter-temporal
optimization problem that has important implications for price volatility.
Furthermore, in a hydro-dominated system, increasing demand growth
may affect both supply security and generation reliability. In this context,
some have questioned the ability of a spot market to provide long-term
price signals required for new investments.

Economic theory suggests that this ability is, in fact, quite good as long
as prices reflect short-term demand and supply conditions and investment
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are based on profitability considerations (Crew and Kleindorfer, 1986).°
Evidence from deregulated electricity markets appears consistent with the
theoretical prediction (Bergman et al., 1999). Admittedly, the evidence is
not conclusive, partly because of the generally limited experience with
market-based electricity industries and because markets with the compara-
tively longer histories were originally plagued by over-investment, not
under-investment. Nevertheless, it appears safe to assume that the market’s
ability to provide investment signals is not the main problem.

Managing Risk

In practice, other constraints may prevent the market from fulfilling its
role. In addition to potential price distortions, a critical constraint is avail-
able means for handling uncertainty and risk.

Risk is inevitably associated with long-term decisions, such as
capacity investment. Risk should be considered whether investment deci-
sions are viewed from the private-investment standpoint or from that of
society at large. For example, in a market with considerable uncertainty
about future development of market prices, it is advisable to choose more
flexible technologies (i.e., with small fixed costs), such as gas-fired plants.
To reduce risk, the investor should enter into some form of long-term
contract that shifts risk to other market participants.

To improve investment incentives, one should encourage market
institutions that allow for risk management. It is also essential to reduce
regulatory or political risk. One could argue that a weak government,
susceptible to capture by industry interests, would provide an environ-
ment conducive to private-sector investment. However, there is little

Ensuring Coordinated Investment and Capacity Development

An additional task for regulatory authorities is to ensure coordination of
investment in infrastructure with development of supply-and-demand
capacity. The difficulty is not only planning and timing infrastructure
investment, but also financing it. Are transmission and distribution tariffs

° For a treatment of hydro-dominated industries, see von der Fehr and Sandsbraten (1997).
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at levels sufficient to cover the cost of new developments? If not, to what

extent is it possible to ensure private contributions to government proj-

ects? Or perhaps the responsibility for infrastructure investment could be

privatized completely? While the latter solution may be too optimistic, it

will most likely be necessary to enlist the participation of private capital in

order to achieve warranted network extensions and availability of service.
A study of reform sustainability should therefore include:

4 Discussion of whether electricity market prices provide adequate
incentives for new investment, and, if not, what can be done to
improve price signals;

4 Evaluation of regulatory and other types of risk that may affect
new investment and suggestions for how such risks can be
reduced;

4 Analysis of what is needed to secure balanced industry growth,
with particular focus on coordinated investment in distribution
and transmission networks and new generation capacity.
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CHAPTER TWO

Colombia: Coping with Reform Crisis

Ulpiano Ayala and Jaime Millan*

olombia’s power sector reform is at a crossroads. The critical

financial situation of many public and private distribution

companies has been worsened by the wholesale market’s opera-
tional difficulties, failing credibility of the sector’s regulatory institutions,
and eroding legitimacy of the reform model. These factors have further
weakened already precarious incentives for private investment, stemming
from a prolonged economic recession and deteriorating security. This
scenario was unlikely as recently as 1998, when incorporating the private
sector into Bogotd’s electric utility offered a clear alternative to consoli-
date reform, and expectations for economic growth attracted many
private investors to a competitive generation market.

This development is all the more regrettable in light of the progress
already made. Expectations for the reforms were justified in 1994, when
the National Congress passed Public Utilities Law 142 and Electricity Law
143. The reform aimed to counter a steady crisis in the sector’s financing
and functioning, resulting, in part, from the State’s failure to clearly sepa-
rate its roles as entrepreneur, policymaker, and regulator. Conflicting State

Ulpiano Ayala died July 13, 2002, when the Colombia study was close to completion. While Ayala
was not an energy specialist, his long experience with state finances and institutions was crucial to
the successful completion of this study. As Vice Minister of Finance during the Gaviria adminis-
tration, he learned firsthand of the burden imposed on state finances by SOEs” poor performance.
As a member of the National Energy Commission (CNE), he participated in the debates that
framed the reform adopted by Congress in 1994. Subsequently, he played a key role in the Alesina
and Poterba Missions, landmark studies on the country’s current institutional and fiscal chal-
lenges, which provided him a unique perspective on assessing the progress of power sector reform.
The editors wish to pay him homage for his invaluable contributions.
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roles helped to create perverse incentives, hindered efficient management,
compromised the State’s ability to incur debt, and highly politicized
sectoral decisions at all levels.

Origins of the Colombian reform cannot be attributed merely to the
rationing of 1992, as many interpretations assert; rather, it resulted from
the government’s decision to take advantage of a unique opportunity.
Erosion of the State model, acceptance of an emerging international-
development paradigm, and adoption of the 1991 Constitution executed
by the Gaviria administration, which welcomed the new paradigm, coin-
cided with a consensus among sectoral agents and multilateral banks that
the old reform model was no longer viable.

Thus, the 1992 rationing was symptomatic of this nonviability. In
short, Colombia’s power sector reform is part of a larger set of reforms
intended to modernize the State and implement the principles of the new
Constitution.

After nearly a decade of effort, Colombia, like many other Latin
American countries, finds it difficult to implement reform, despite its
many achievements (Millan, 2001). Although many elements of the
reform package have been successfully implemented and many expecta-
tions have been fulfilled, several assumptions implicit in the strategy have
proven inadequate because of institutional, technical, and political-
economy limitations. For these reasons, despite initial success, the model
has been vulnerable to external factors, including economic recession and
terrorist attacks. The ample opportunities investors envisioned, as
evidenced by a sustained demand growth during the first few years of
reform, obscured market limitations and weaknesses of regulatory insti-
tutions. These became visible only when groups began wrangling over
system funds to compensate for low prices of a depressed market. This
explains why the current electoral period finds the reform coalition weak-
ened by crisis and allows opportunist politicians—foes of the reform—to
attempt to reverse its achievements.

To test this thesis, this chapter analyzes the reform rationale, objec-
tives, measures taken, implementation strategy, and implicit assumptions
and then relates these factors to observed performance, clearly specifying
the extent to which performance has been affected by institutional, tech-
nical, and political economy constraints. Understanding the degree to
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which the reform has met expectations also makes it possible to assess its
effect on interest groups and design constraint-compatible strategies to
tackle sectoral threats.

The chapter concludes that, while much of the reform agenda has been
implemented, the mismatch between the model’s assumptions and institu-
tional and financial realities has weakened it, bringing its sustainability into
question. Long-term sustainability can be achieved only by replacing the
reform-reversion projects currently being discussed in Congress with a
clear program to guide sectoral development over the next four years. Such
a program would seek support and consensus from electricity-sector stake-
holders and include measures to strengthen institutional legitimacy and
credibility, determine public expenditure earmarked for the sector, and
provide a stable framework for private-investor participation that respects
the long-term objectives of the reform. Congressional approval and public
disclosure would enhance the program’s chances of success.

Reform and Threats to Sustainability

By 1950, Colombia’s electricity service was being provided by municipal
and national utilities. The country’s private sector, like others across the
Latin American region, was unable to expand service beyond the most
profitable markets or to meet the challenges of a growing nation, forcing
the State to assume these responsibilities. Over the next three decades, the
model, based on vertically-integrated, State-owned companies, relied on
multilateral banking to develop the country’s hydroelectric potential and
meet increasing power demands. As a result, by 1990, 78 percent of the
population had been electrified.

Unlike development in other Latin American countries, Colombia’s
approach was highly decentralized, with two vertically-integrated, munic-
ipal companies generating and distributing about 40 percent of total
energy. The remaining 60 percent was provided by State-owned, regional
companies,' a national-order company owned by these regional compa-

' Colombian Electricity Institute (Instituto Colombiano Electricidad - ICEL), Atlantic Coast
Electricity Corporation (Corporacion Eléctrica de la Costa Atldntica - CORELCA), and Regional
Corporation of the Cauca Valley (Corporacién Regional del Valle del Cauca - CVC).



62 COLOMBIA: COPING WITH REFORM CRISIS

nies, and owner of the interconnection grid and considerable generation
capacity.” Despite these achievements, or perhaps as a result of them, the
sector became nearly bankrupt, accounting for 30 percent of total foreign
debt and 33 percent of nonfinancial public deficit.

The power sector’s ongoing operating and financial crisis was caused,
in part, by not having separated the somewhat conflicting roles of the
State as entrepreneur, policymaker, and regulator. This lack of role sepa-
ration led to providing perverse incentives, hindered efficient manage-
ment, compromised the State’s ability to incur debt, and politicized
sectoral decision-making at all levels.

Response of the 1990s: New Economic Paradigm

The Colombian power sector reforms of the 1990s, which responded to this
crisis, were part of a larger family of structural reforms undertaken in Latin
America during the last decade, resulting from a change in the economic
paradigm. In the infrastructure sector, these reforms limited the State’s role
to policy definition and regulation, leaving the entrepreneurial role to the
private sector. This new paradigm sought economic efficiency through
competition (in segments where it was feasible) and regulation (in
segments with monopoly conditions). Financial sustainability was to be
attained by attracting private investment and cost-recovery pricing. Social
sustainability would be achieved by establishing transparent subsidies
aimed at target populations that did not distort tariff signals. While
Colombia benefited from the experience of pioneering countries in the
region, it faced unique conditions: nearly 50 percent of consumption
concentrated in three municipal utilities not directly under State control; a
high degree of regionalist interest and wrangling to obtain transfers from
the central government; an interconnected system dominated by hydroelec-
tric generation; an indebted public utilities tariff system at the mercy of
cross subsidies; a relatively healthy economy; and a power system that, until
the 1991 rationing, had not undergone any major service delivery crisis.
Colombia’s constitutional reform of 1991 facilitated a radical transfor-
mation of the country’s power sector. In 1995, it changed from an ex-ante,

* Electricity Interconnection, S. A. (Interconexién Eléctrica S. A - ISA).
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planned scheme (administered by technicians and controlled by legislators)
to one open to agents, with a regulatory commission, a competitive market
in the business segment (generation), and regulation of non-competitive
segments (transmission and distribution). The new order began to operate
with a publicly-owned sector (mostly local or regional), whose privatization
started with the purchase of existing assets and stock participation in gener-
ation companies initially and later in distribution companies.

In retrospect, the reforms were a giant leap that reduced the economic
and political costs inherent in a service that, for more than two decades,
had been publicly managed, with most incentives wrongly directed.
Nonetheless, nearly a decade after their initiation, the reforms are far from
consolidated. A reformist fatigue has started to set in, coinciding with a
particularly difficult period in the country’s economy.

Electricity Market and Its Regulation

In 2000, more than 40 traders sold 42,460 gigawatt hours (GWh) of
energy, 75 percent to regulated customers and 25 percent on the open
market; by the end of that year, they serviced a maximum demand of
7,722 megawatts (MW). Sectoral demand is concentrated in the country’s
four major urban centers, which account for more than 52 percent of total
demand. Generation is provided by plants with installed capacity of
12,580 MW and is equally concentrated; four large companies control an
installed capacity equal to system demand. Currently, hydroelectric power
accounts for about 70 percent of generation (8,275 MW).” This represents
a 10 percent reduction since 1992, when the country’s severe, El Nifo-
related drought led to 14 months of rationing, which crippled the sector
and led to congressional passage of government reforms.

The private sector controls 56 percent of generation* and 47.5 percent
of distribution (concentrated in five large utilities that control more than

’ Thermal generation is mainly gas-fired (3,585 MW during 2000) and coal-fired (720 MW).
Natural-gas reserves, which equal 6.7 Tera Cubic Feet (TCF), are concentrated in three companies:
Ecopetrol (State industrial and commercial enterprise), Texaco (Texas Petroleum Company), and
BP (British Petroleum).

Public generation is concentrated in Medellin’s public utility and in the State-owned ISAGen (a
spin-off from ISA) and CORELCA.
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60 percent of the energy sold in regulated and open markets). ISA, a State-
controlled enterprise, controls 80 percent of the transmission grid; while
most of the remaining 20 percent belongs to vertically integrated utilities.
The extent of vertical integration in distribution and generation is also
significant. Bogotd, Medellin, and the Cauca Valley (Valle del Cauca) are
served by vertically integrated utilities either directly or indirectly (by
sharing a common owner).

Electricity is traded on the wholesale energy market (Mercado
Mayorista de Energia - MEM), which, since its inception in 1995, has been
continuously operated by ISA with a high degree of professionalism and
efficiency. The market is centralized, in the style of England and Wales,
where generators bid on the next 24 hours, are dispatched with the price
of the marginal offer, and are complemented by a market of long-term
financial contracts.

When their power demand exceeds 100 kilowatts (kW) or their monthly
consumption is greater than 55 megawatt hours (MWh), end users may
select the open, unregulated market. As of September 2001, about 3,000
unregulated commercial and industrial customers comprised more than 25
percent of the country’s total demand. As unregulated customers, they can
choose their supplier without restrictions; as a result, rates for end users have
dropped significantly (25 percent since MEM initiated operations).

The Ministry of Mines and Energy (MME) is the principal power
sector authority; in addition to policymaking, it oversees power compa-
nies in which the State is the major shareholder. Institutions that partici-
pate in regulation include the Energy and Gas Regulatory Commission
(Comision de Regulacion de Energia y Gas - CREG), which is in charge of
regulating the electricity and gas market; Superintendence of Residential
Public Utilities (Superintendencia de Servicios Piblicos Domiciliarios -
SSPD), which is in charge of sector oversight and identifying and penal-
izing market-power abuse; and Mining and Energy Planning Unit
(Unidad de Planeacién Minero Energética - UPME), which is responsible
for preparing expansion plans for generation and transmission.

In addition to operating the National Interconnection System (Sisterna
de Interconexion Nacional - SIN), ISA is also in charge of the Energy Control
Center (Centro Nacional de Despacho - CND) and Administration of the
Financial Exchange System (Administracion del Sistema de Intercambios
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Comerciales - ASIC). The National Operation Council (Consejo Nacional de
Operaciones - CNO) is the consulting arm for market operation,’ and the
National Trading Council (Consejo Nacional de Comercializacion - CNC)
performs similar functions for trading. The Colombian Association of
Generators (Asociacién Colombiana de Generadores - ACOLGEN) and the
Colombian Association of Distributors (Asociacién Colombiana de
Distribuidores - ASOCODIS) are the trade associations advocating gener-
ator and distributor interests.

Key Threats to Sustainability

Ten years after the inception of power sector reform, and despite accom-
plishments, a series of recent events have again placed the sector in the spot-
light of public scrutiny. Several problems, whose solutions were in incipient
stages, have since worsened, becoming threats to reform sustainability.
Thus, the critical financial condition of most public and private distribution
companies; the privatization program’s slow progress and obstacles; MEM
management difficulties; and the crisis of regulatory, supervisory, and
control institutions have all contributed to a climate of uncertainty. Local
politicians, taking advantage of this instability, have favored populist
proposals for tariff intervention and reform reversal. Combined with the
country’s current economic crisis and increased insecurity, this uncertain
climate has turned private investors away from power sector participation
and all other productive activities. Four key threats, including their origins
and reasons for being considered threats, are briefly described below.

Critical Financial Condition of Distribution Companies

Most distribution companies (DISCOS) are nearly bankrupt.® The 13
regional distribution companies under control of the national govern-

Constituted by representatives of generators and distributors, CNO’s main duty is to agree on the
technical issues of the SIN’s safe and reliable operation and to act as the executing arm of
Operations Regulations.

Exceptions are Medellin Public Companies (Empresas Piiblicas de Medellin - EPM); Pacific Energy
Company (Empresa de Energia del Pacifico - EPSA), a private utility serving the Cauca Valley,
excluding Cali; and the Bogotd Distribution Company (Empresa de Distribuciéon de Bogotd -
CODENSA), a private company serving Bogotd and 94 neighboring municipalities.
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ment, known as DISCOSG, are currently undergoing privatization; they
provide services to 33 percent of the country, cover 36 percent of the total
population, and represent about 18 percent of total energy sales demand.
The national government considers them financially nonviable. The
Municipal Companies of Cali (Empresas Municipales de Cali - EMCALI)
is the utility that provides the country’s third largest city a range of serv-
ices: water supply, sewage, telephone, electricity distribution, and trading.
With 7 percent of the domestic electricity market, EMCALI is bankrupt
and under SSPD intervention. The government may soon take control of
the Pereira Energy Company (Empresa de Energia de Pereira - EEP), the
utility that serves the municipality of Pereira. The recently privatized
ELECTROCOSTA (ECO) and ELECTROCARIBE (ECA) serve the
Atlantic coastal region. With 19 percent of the market, they have ceased
payments to generators and, at the time of this writing, were seeking to
refinance their overdue debts.

Many reasons account for the deficient performance of these State
companies. These have included cronyism of regional politicians and their
management intervention; high electricity losses of up to 35 percent;
inadequate, nontransparent contracting practices of power purchase
agreements (PPAs) and build, operate and transfers (BOTs); low labor
productivity; and lack of provisions for pension funds. Added to these
reasons have been inadequate distribution regulations, nonpayment of
bills by government enterprises, delay in payment of subsidies agreed to
with the national government, and excessive exposure to the spot market.
These problems have been underscored by the economic crisis, which has
slowed demand growth and affected accounts receivable in markets char-
acterized by low density, high operational costs, and high concentration of
low-income users.

The number of employees per thousand customers for DISCOSG
(1.5-3.7), EC (2.14), and ECO (2.40) contrast markedly with that of
CODENSA (0.69). Average level of losses are 30 percent for DISCOSG,
34.4 percent for EC, and 32.7 percent for ECO, compared to a national
average of about 20 percent; regulations recognize only 14.75 percent in
tariffs to regulated users. These indicators compare poorly with those of
CODENSA, which, within three years of privatization, reduced its losses
from 23 percent to 11 percent (Figure 2.1).
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Figure 2.1. Comparison of Energy Losses, December 2000
(In percent)
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Source: Ministry of Mines and Energy (MME).

At the end of 2000, DISCOSG’s total past due accounts receivable
amounted to COL$306 billion (nearly US$150 million), half of which
corresponded to official entities (the accounts most difficult to collect
from). Accounts-receivable turnover is 165 days for EC and 111 for ECO,
compared to the national average of 68. On December 31, 2000, EMCALT’s
past-due-accounts receivables were US$40.8 million or 137.2 percent of its
current assets. Service quality is also unsatisfactory; while the allowable
range is 5-16 for service interruptions and 10-20 for frequency of service
interruptions, those of some DISCOSGs are as high as 30. With such poor
indicators, it is no surprise that these companies have a negative image,
again contrasting with that of CODENSA (59 percent of users rated the
private utility favorably in an August 2001 survey).

DISCOSG tariffs for residential users are 173.3-226.8 COL$/kWh. By
contrast, CODENSA’s residential tariff is 171.3 COL$/kWh. Additionally,
its distribution and trading remuneration is relatively low in comparison
with private companies in other countries of the region, particularly Peru
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and Argentina.” Traders also face cash-flow problems caused by the lag
between paying generators and invoicing consumers, which, in times of
rising prices, works against them because of the method used to transfer
energy-purchase prices. These problems were intensified by delay in
recovering constraint costs in the transmission system. Although the
problem is being addressed, outstanding payments to distribution compa-
nies during 1998-99 totaled COL$145 billion (nearly US$75 million),
owing to contribution shortages to the Fund for Solidarity and Income
Distribution. Similarly, according to ASOCODIS, high unemployment
and the flood of refugees from violent regions have led to increased
outstanding service payments, as well as about one million illegal connec-
tions, representing annual system losses of US$220 million.

Because of their lack of solvency, distribution companies have accu-
mulated a large and increasing volume of outstanding debt with MEM
(Figure 2.2). This debt demonstrates the lack of mechanisms guaranteeing
MEM’s solvency and weakens incentives for future investment in genera-
tion. On the other hand, in times of election campaigns, service restric-
tions to debtor utilities, because of nonpayment, have created
public-order disturbances that have been deftly exploited by politicians
opposing the reforms. Moreover, there is growing acceptance among the
media and politicians of the need for a financial rescue operation by the
national government as the only alternative to difficulties experienced by
ECO and ECA. This would compromise the State’s resources and would
postpone the capitalization solution by the private sector.

Disturbances in MEM

High dependency on hydroelectric generation and relatively low storage
capacity make the Colombian market extremely volatile, a condition wors-
ened by opportunities for the exertion of market power whenever supply is
limited by an El Nino/Southern Oscillation (ENSO) event or transmission-
system constraints. Figure 2.3 illustrates this behavior during the 1998
ENSO, and recently, as of the second half of 2000, on occasion of the trans-

’ Distribution value added for 1999 tariffs was 17.9 US$/MWh in Colombia, versus 33.6 in Argentina
and 30.8 in Peru (see COCIER Bulletin, June 2000).
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Figure 2.2. Total Generator and ISA Accounts Receivable
(In millions of pesos)
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mission-system constraints caused by terrorist attacks. Although pool prices
are volatile, prices to regulated consumers, MR, have been relatively
constant, thanks to smoothing procedures involved in the formula.
However, because of regulation changes, constraint costs are now trans-
ferred to a greater extent and more quickly to distributors; this has added to
the difficult economic situation, contributing to the political debate that
forced CREG to intervene in the market.

CREG’s intervention measures (through resolutions 026, 034, and 096
of 2001) modified the system of bids and erratically established limits to
constraint-on plants. While such measures controlled the phenomenon
and stabilized prices, they led to angry protests by generators, who viewed
government intervention as a change in the rules of the game and regula-
tory taking. Several lawsuits followed. Some generators threatened to
retire plants from the market. Moreover, long, weather-induced price
cycles, combined with price caps in times of shortage, do not provide
enough stimulus to invest in thermal plants, unless they can be compen-
sated by capacity charges (CPCs). The regulator has addressed this
problem randomly, giving rise to many clashes among generators who try
to take over the rents implicit in such charges in a depressed market.

Even though MEM’s problems are minor, compared to those of
California or Brazil, they supply ammunition to the enemies of reform
and overburden the regulator’s attention, leaving it little time for other
urgent matters, including distribution. Likewise, price uncertainty,
combined with lack of consensus on CPCs, weakens incentives to new
investment in generation. Most importantly, the polemic nature of
disputes among market members and the regulator contribute to discred-
iting the model, which further diminishes the regulator’s credibility.

Crisis of Regulatory Institutions

CREG?s difficulties with MEM’s management appear at a time when the
institution is weakened after a strong confrontation with the former
MME, caused by discrepancies over its jurisdiction and independence.
This highly publicized dispute, which ended with renewal of all of CREG’s
experts, distracted the Commission’s attention and helped to align the
opposing interests of political sectors uncomfortable with the concept of
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independent regulation. According to ACOLGEN, CREG acted rashly,
without thoroughly considering the influence of its decisions, giving rise
to complaints and legal actions; during 2000, the Commission received
9,300 communications, 2,300 of which were legal actions initiated by
agents against a particular resolution.

The weakest link of the regulatory chain is the SSPD, widely known
for its lack of agent capacity, and the national government, which has tried
in vain to reform it. The SSPD’s intervention in utility performance has
been poor; it has failed to supervise competition, focusing instead on
social control and replacing other entities that could play this role more
efficiently. Because of its structure, the SSPD is subject to political pres-
sure and has often been accused of corrupt practices. The handling of
ELECTRANTA’s liquidation and the subsequent TermoRio scandal led to
the former Superintendent’s resignation and detention, along with some
of his aides, by the Office of the Prosecutor General.

Weakness of these regulatory institutions, at the very moment they
should be strongest, cannot be overemphasized as a danger to reform. The
dwindling of institutional legitimacy feeds populist proposals for reform
of Law 142 (Residential Public Utilities Law) and Law 143 (Electricity
Law); unfortunately, the proposals are not aimed at improving the laws’
weak points.

Weak Investment Incentives

To date, private investors have been reluctant to initiate new power-sector
investment projects. Only the State-controlled ISA has carried out
construction projects of new transmission lines. As noted earlier, some
generators threatened to dismantle their plants and take them to more
profitable markets. Moreover, private investors are not interested in
executing investment projects in off-grid regions (ZNI). In addition to the
above-mentioned crisis of regulatory institutions, factors influencing
reluctance to invest in Colombia include increased risk, including an
upsurge in security problems; lack of adequate, long-term signals for
investment in generation; uncertainty about distribution regulation; new
multinational, global strategies; and threatened State participation in new
large-scale, hydroelectric projects.
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A difficult socioeconomic situation discourages foreign investment.
In recent years, direct foreign investment in Colombia has declined
systematically. Both domestic and international private agents perceive
the country as insecure; their perception worsens with each guerrilla
attack on electricity infrastructure. In addition, recent evolution of the
international power market has created fewer participants—resulting
from acquisitions, alliances, or strategic market distributions. Thus, in
Colombia, the main private actors are two international groups that
expressly prefer vertical integration.

Investment in generation is faced with uncertainty, with regard to gas-
sector regulation. Recent criticism—that it replicates electricity regula-
tion—suggests a revised model for appropriate sector development.
Current gas prices are low and do not spur exploitation of BP reserves or
exploration of new fields. Additionally, the State plans to invest in two
large-scale hydroelectric projects, Sogamoso (800 MW) and Pescadero-
Ituango (1,600 MW). Although it can be argued that a return to State
investment is impossible because of private actors, the situation is not so
clear from a foreign analyst’s standpoint.

The presidential delegation of its constitutional responsibility for
public utilities to a Regulation Commission may, in principle, revert at
any time. Law 143 provides a mechanism by which the State exercises its
ultimate responsibility for the service and establishes its obligation to
invest under UPME’s plans in the absence of private investment. SOE
participation in power generation lends credibility to the threat of substi-
tuting private investment and reduces its entrance rate. Special-interest
representatives may take advantage of this possibility, as confirmed by the
recent intent of establishing, under law, a special charge to finance
construction of coal-fired generation plants to give the market increased
“firmness.” Paradoxically, although threats of investments with State
guarantee are not credible, lack of private investment may make them a
necessity.

Reform Rationale, Expectations and Constraints

Like reforms in other Latin American countries, Colombia’s power sector
reform of the early 1990s responded to the old model’s failure to deliver
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financially sustainable power. Understanding why the earlier model failed
helps to explain what motivated the new model, expected achievements,
and constraints to success.

Reasons for Paradigm Failure

The ongoing operational and financial crisis of Colombia’s power sector
was brought about, in part, by the State’s disparate roles as entrepreneur,
sectoral policymaker, and regulator. This lack of separation between
somewhat conflicting State roles created perverse incentives for sectoral
administrators, inefficiencies, and highly politicized decision-making at
all levels of the sector, leading to non-sustainability (Vergara, 1991). Rent-
seeking politicians perverted the model’s objectives, whose consequences
included poorly allocated subsidies, inefficient and insufficient coverage
expansion, concentrated investment in major hydraulic projects of
doubtful convenience, and a sector acting as a job pool with ample oppor-
tunities for corruption.

Based on vertically integrated, State monopolies, the model failed to
produce the resources necessary for system expansion and operation;
poor performance of the sector’s utilities imposed excessive fiscal burden
on national government coffers. Lack of incentives for efficient utility
performance, along with tariffs not reflective of the costs of service, led to
poor performance of State-run utilities, with losses resulting in a large
fiscal deficit.

In mid-1991, the Minister of Mines and Energy eloquently described
the crisis (Box 2.1). Details of his diagnosis are amply documented in
studies of that time, including a World Bank assessment carried out at the
request of the Colombian government. Subsequent studies have expanded
on analyzing the reform, putting it into perspective (Fainboim, 2000).
Figure 2.4 clearly shows the evolution of national-system power losses.
However, utility behavior was not uniform; for example, EPM required no
government fund transfers to cope with demand, becoming a paradigm of
efficiency.



74

COLOMBIA: COPING WITH REFORM CRISIS

Box 2.1. Causes of Colombia’s Crisis: Perspective
of a Former Minister of Mines and Energy

At a 1991 conference organized by OLADE and the World Bank, Luis F.
Vergara, then Minister of Mines and Energy, gave a speech to the Ministers
of Finance and Energy, explaining why Colombia’s power sector crisis
occurred:

“The Colombian power sector grew too fast over the last two
decades...from 40 percent coverage in 1970 to about 80 percent in 1990.
This development took place in an isolated way; that is, the energy devel-
opment process depended solely on electricity, abandoning all other
possible forms of supply. This explains our typical electric energy-consump-
tion structure: here, almost 50 percent goes to household use, compared
to [less than] 30 percent in other countries.

“At the same time, tariff management was quite erratic. Tariffs were frozen
several times and subsidies for home use were established, partly compen-
sated for by tariffs above cost for non-household use, such as industrial and
business. This measure, which was not complemented by explicitly non-
sector funding, deteriorated the utilities’ situation, creating in them a
contradiction between subsidies and self-financing, with highly negative
financial results. Nevertheless, [recent] efforts have been made to ration-
alize the tariff system. The methodology of long-term, incremental average
cost was adopted, and there is a program to [readjust] tariffs at their
economic costs.

“Additionally, demand growth has been lower than expected when invest-
ment was first planned. Hydraulic generation was emphasized, currently
accounting for 80 percent of the country’s total installed capacity of 8,356
MW. The power sector has significantly affected the handling of public
finance. Its current debt is more than 30 percent of the country’s public
debt, and the investment level absorbs a considerable percentage of total
public investment.

“Due to mismanagement, electricity losses amount to over 21 percent, and
this, added to tariff insufficiency and high level of debt, has cornered the
sector's finances into a critical situation because internal generation of
resources does not suffice to undertake required investment, and, in the next
four years, it would only be enough to cover 44 percent of debt, without any
investment, or 80 percent of investment, without servicing debts.”

Source: Vergara (1991).
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Figure 2.4. Evolution of Energy Losses, 1970-97
(In percent)
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Shleifer and Vishny (1998) refer to the “helping hand,” a key school of
thinking favored by multilateral organizations in the 1960s and 1970s that
thought the government should intervene to compensate for market
imperfections; this description of government behavior contrasts with the
“invisible hand,” which advocated non-intervention. During the 1960s, the
Colombian power system consisted of isolated regional utilities competing
for State resources to finance their projects, creating major duplication.
The helping hand sought a solution to this problem through system inter-
connection; creating ISA to build lines, as well as large, national-scope
generation projects; and rigorous, least-cost central planning.

However, regional politicians quickly learned to bypass these tech-
nical constraints to include their own generation projects in the plan, at
the country’s expense (World Bank, 1990). Concurrent with the sector’s
financial crisis—reflected in electricity losses and administrative ineffi-
ciency—a more sophisticated version of the helping-hand paradigm iden-
tified the problem as one of entrepreneurial governance. To control the
crisis, it proposed a rigorous, fiscal-adjustment plan, with performance
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agreements for State utilities as a condition for IDB and World Bank
financing. Despite efforts from both the banks and the Colombian
government, the situation only worsened. The helping-hand paradigm
failed to identify the true source of the crisis, which was political, not
entrepreneurial, governance.

Seeking a way out of the problem, the government of Colombia and
the World Bank held a workshop in Santa Marta, Colombia in March
1991 to study proposals of all interested parties, which included private
sector, multilateral, and development assistance organizations. The Santa
Marta workshop helped the Colombian government to define a policy to
be approved by the National Council of Socioeconomic Planning (Consejo
Nacional de Planificacién Econémica Social - CONPES).* Within only six
months—and supported by the World Bank, the IDB, and the U.S. Agency
for International Development (USAID)—the Colombian government
set up a thorough, power-sector restructuring program, summoning all
the parties involved in it. Through inter-institutional seminars, the basic
ideas were threshed out and consensus was reached (CNE, 1991 a, b).

Exhaustion of the model occurred at a time of policy convergence,
followed by international financing institutions (IFIs) and the Latin
American countries—the so-called Washington consensus—establishing
macroeconomic adjustment, foreign-trade opening, and rethinking of the
State’s role as entrepreneur (Williamson, 1990). The landmark conference
held in Cocoyoc, Mexico in September 1991 offered Colombia alternative
power sector models that had been adopted by Argentina and Chile and
enhanced the Colombian reform debate. On the economic front, the
Gaviria administration’s program advocated the new paradigm, and the
new Constitution of 1991 provided legal and constitutional grounding to
implement comprehensive State reform. Moreover, 14 months of power
rationing in 1992-93 helped to ease political opposition.

Constitutional reform was promoted by a strong executive branch,
backed by the judiciary and mechanisms considered “extra-constitu-
tional.” The reform occurred at a critical political and partisan moment,
causing the congressional mandate to be revoked; it also changed the valid

¥ The economic body whose Secretariat is operated by the National Planning Department.
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structure of control rights in utilities, in opposition to the established
political power.” This drastic reform was facilitated by political crisis,
which similarly played a major role in reforms of other countries
(Graham et al., 1999).

The economic transformations begun in 1990 helped to create the
conditions for implementing the new model. Such transformations can be
grouped as follows:

4 Those seeking structural changes to liberalize and increase the flex-
ibility of goods, labor, and capital markets: economic opening and
reforms (labor, exchange, financial, social security, and foreign-
investment policy, which generated a legal framework equating
foreign investors with national ones and adopted international
agreements to minimize political risk for private investors).

4 Institutional reforms to realize monetary, exchange, and fiscal
policies.

4 Regulatory changes, establishment and liquidation of entities,
and privatization processes. (A specialized analysis of these types
of changes, which have concentrated on public and social-services
areas, is the aim for the power sector.)

Public sector reform generally has tried to help the State concentrate
on its essential functions, privatize entities and open space formerly the
sole domain of the public sector for private investment, increase fiscal and
administrative decentralization, adjust State entities to the new economic
model, and make public sector operation more transparent and efficient.
Reforms have given precedence to strengthening such sectors as justice

° The 1991 constitutional reform radically transformed Colombia’s power sector—from an ex-ante,
planned scheme administered by technicians whose residual control rested on congressional inter-
ests to a modern sectoral one that separated the State’s policymaking, regulatory, and entrepre-
neurial roles. The private sector assumed investment in generation, while distribution was
controlled by local political interests. If the utilities failed in their performance, SSPD could inter-
vene or they could be privatized. Together with CREG, SSPD would foster competition and regu-
late segments controlled by natural monopolies (e.g., distribution and transmission). At the same
time, a unique market model, similar to that of England and Wales, was adopted to allow compe-
tition in the electricity generation segment. In retrospect, the reform reduced the economic and
political costs inherent in public management of the service, where many incentives pointed in the
wrong direction.
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and security, as well as social sectors, opening up significant space for
private interests. In terms of infrastructure, regulatory commissions have
been created, sectoral ministries have been transformed to reinforce plan-
ning and regulatory functions, and certain State entities have been turned
into State commercial enterprises to achieve more administrative inde-
pendence and flexibility. In addition, environmental policy entities have
been upgraded.

Concurrent with economic reforms, the Constitution of 1991 intro-
duced major institutional changes that affected the public-power struc-
ture and relations among power organs, thereby modifying their capacity
to set discretionary limits for regulatory institutions. Democratic partici-
pation mechanisms were broadened, popular election of governors was
mandated, participation of private corporation officers in regulatory
institutions was banned, and the judicial system was strengthened.

With respect to public services, the Constitution (Title XII, Chapter 5)
imposed responsibility on the State for direct and indirect securing of effi-
cient supply from organized communities and private providers and
enforcement of provider regulation, control, and supervision. It was
established that, because public services are inherent in the social ends of
the State, they must work for the population’s general well-being and
improve its quality of life. Private sector participation—through private
initiative or State invitation—could create new enterprises; involve share-
holders in existing enterprises (including mixed-economy ones); create
exclusive-service areas; and manage, operate, and maintain contracts.

Along with its development by the courts, particularly the
Constitutional Court, the new Constitution has also involved noticeable
changes in the State’s intervention methods and entities. In addition to
stressing principles of freedom and social responsibility, duties under the
so-called “Social Rule of Law” have been imposed, which ultimately
include universal coverage of essential services, along with user and citizen
participation in all aspects, from planning to supervision and control.

The crisis sparked by power rationing caused the government to
declare a state of economic and social emergency and to issue a series of
decrees; the most important of these (Decree 700 of April 1994) adopted
exceptional measures for public contracting, indebtedness, and entity
restructuring. To address blackouts, contracting by public utilities became
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more flexible, and private sector construction and operation of generation
assets was permitted at the same time that installation of thermal genera-
tion was promoted. With these instruments, the country capitalized
several utilities and started to restructure them."” While disruptions and
the search for scapegoats during the rationing period temporarily slowed
the reform, a coalition of sector agents, under the leadership of the DNP
and CNE, was instrumental in reaching the final agreements that led to
approval of the Residential Public Utilities Law (Law 142) and the
Electricity Law (Law 143) later in 1994.

Breaking the Vicious Cycle: Model Expectations

Under the new power-sector development model, the private sector was
given entrepreneurial responsibility, while the State focused on defining
the regulatory framework and sectoral structure to assure investors, while
promoting efficiency and protecting consumer interests through compe-
tition in segments where possible, and adequately regulating monopolistic
segments. In addition, the State guaranteed the population access through
a coherent and transparent subsidy system and a new strategy to increase
service coverage (Vergara, 1991).

Private Sector Commitment

Having the private sector assume the bulk of investment aimed to fill the
vacuum left by the government’s failure to mobilize the required
resources. This became especially critical when the IFIs changed their
financing priorities, and the government’s financing strategy shifted to
short-term bonds. The new strategy sought to involve the private sector in
emergency, thermal-generation projects needed to firm up a predomi-

" ICELs commercial intermediary was eliminated, and ICEL and CORELCA were converted into
State commercial enterprises. ECOPETROL (Empresa Colombiana de Petréleos) contracted
construction of three thermal plants from its own coffers. The State capitalized and assumed the
debts of CORELCA, Betania Central Hydropower (CHB), ICEL, and CVC, in exchange for prop-
erty of certain utilities, 99 percent of CHB stocks, and stocks in CORELCA, ICEL, and CVC, which
translated into 77 percent ownership of ISA stocks. Thus, it also became a controlling stockholder
in most DISCOSG. ISA’s new stockholder participation permitted elimination of veto power of its
old partners and customers and separation of its entrepreneurial interests from those of sectoral
planning and management.
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nantly hydraulic system and ward off rationing. Without a proven regula-
tory framework or a functioning wholesale market, that involvement
should occur initially through PPA contracts with then existing State util-
ities. At later stages, after an operating market with a reliable regulatory
framework had been established, private sector involvement was expected
in the form of merchant plants participating in the market through long-
term contracts or selling their power on the spot market. Government
trading of debt for stocks through emergency decrees permitted it to
restructure and privatize generation assets of ISA and CVC and
strengthen competition in the generation market.

Even so, a significant portion of asset generation remained in the
hands of Bogota and Medellin—utilities over which the government had
no control. With these, like other government or regionally controlled
distribution utilities, it was expected that the new regime of State enter-
prises, in which the utilities would undergo strict performance programs
supervised by the new SSPD, could guarantee their efficient management
or, in its absence, intervene and eventually privatize them. However, as
part of the haggling to secure reform support from the regions, important
concessions were granted, whose real cost would become evident only
later. Three SOEs were authorized to construct the hydroelectric plants
they had been promoting—La Miel, Urrd, and Porce II—and privatiza-
tion of distribution utilities affiliated with former ICEL and CORELCA
subsidiaries was postponed.

Competition Benefits: Equilibrium Prices and Optimum Investment
in Competitive Segments

Colombia’s abundance of natural gas offered ample potential for creating
a future competitive market, given the reduction in economies of scale."
The new paradigm called for restructuring the sector to separate poten-
tially competitive activities (generation) from tasks structurally consid-
ered monopolies (transmission and distribution). The competitive
segment’s prices would be deregulated, while prices in the monopolistic

" Technological innovations, as well as combined-cycle plants, have reduced the minimum scale for
efficient energy generation.
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segment would be regulated. Free access to transmission and distribution
networks would be granted to eliminate entrance barriers that prevent
free development of competition. However, given the interest of Bogota
and Medellin’s municipal utilities in preserving vertical integration and
the veto rights that their congressmen had in the reform approval, Law
143 could achieve no more than separating accounting activities, despite
its mandated entrepreneurial separation of whatever new companies
might arise in the future.

Even so, Colombia was expected to have competition in generation
and supply, which would favor efficient prices and consumer protection,
while making the regulatory burden less painful. ISA’s experience and
professionalism in managing the Energy Control Center and in exchanges
among utilities guaranteed the existence of elements to create an efficient
and competent market operator.

Regulatory Incentives for Efficient Investment Levels and Consumer
Protection

Independent regulation would protect consumers from monopolistic
power abuses, guarantee adequate service levels, and guarantee investors
that their money would not be expropriated by opportunistic government
action. (The risk is that, once investments are made, the government
could take advantage of the changed rules of the game.) As long as such
opportunism exists, private investment will be insufficient or investors
will tend toward the most movable assets or the shortest redemption
terms; as a result, quality will tend to decrease. In short, this risk stabilizes
only State property, thereby reverting to the familiar governance and
financial problems that motivated the search for private investment.
Thus, added to the usual regulatory tasks—guaranteed production,
efficient pricing, and continued supply in the face of market imperfec-
tions—is the requirement for delimiting and controlling government
discretion, both in pricing and access and in the executive and legislative
capacity to change or overrule regulatory entities. Colombia diverged
from the existing regulatory model of other countries by including three
ministers in the regulatory commission and assigning supervisory and
control functions to the SSPD. It was expected that, despite the above-
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mentioned restrictions, these institutions would escape the bureaucratic
handling of other State entities, attract the country’s most renowned
experts, and enjoy autonomy in handling their affairs.

Universal Coverage and Service Efficiency

Achieving universal coverage of service would add legitimacy and credi-
bility to the reforms. This would require sufficient funding to avoid
resorting to lower efficiency and quality of service or price distortions
stemming from cross subsidies—that is, it would need to be financed with
general tax funds, obtained with the least possible distortion, and be
enough to remunerate generators and distribution companies for
adequate quality levels for all consumers.

Assumptions versus Reality

Certain market and economic assumptions are implicit in fulfilling the
expectations described above. Table 2.1 suggests that, when compared
with reality, some assumptions turn out to have been overly optimistic.

Constraints to Success

At the time the model was adopted, its proponents apparently failed to
perceive the limitations to achieving the above-mentioned expectations.
This host of constraints—institutional, political, economic, technical, and
investment—are described below.

Institutional Heritage

Although their starting points and objectives differed, Colombia’s reform
process followed in the footsteps of those of pioneering OECD countries;
for example, the power-pool design resembled the original England and
Wales model. That their experiences depended on the particular country
context seems to have been given scant attention. A more cautious
approach might have recognized that, while certain basic elements are
essential, no universal model exists and that success depends on the insti-
tutional setting and timing of the associated reform. Unless these implicit
elements are replicated or replaced with local versions, and unless reforms
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Table 2.1. Reform Assumptions versus Reality

Assumption

Reality

State reform would permit
legal and juridical frameworks
compatible with sectoral
reform.

While foreign-investment provisions have
facilitated the participation of private capital,
juridical uncertainty has been created by an
activist constitutional court and actions to
restore fundamental rights (Tutela).

State roles would be effectively
separated; a regulatory frame-
work and appropriate institu-
tions would be established.

The MME presides over CREG and the

SOE boards. The SSPD fell into crisis because
of its inability to solve problems. CREG is
limited in hiring ability and lacks prestige.

The State would gradually
abandon its entrepreneurial
activities and adopt entrepre-
neurial practices for its
companies (or subsequently
intervene to privatize them).

Despite a positive start, privatization has stalled.
SSPD intervention mechanisms have been
inadequate, and DISCOSG, with the exception
of EPM, are in trouble. EPM performance and
successful private-sector capitalization of EEB
have not been replicated.

The State's fiscal contribution
would be limited to comple-
menting subsidies; it would

meet its obligations on time.

The State continues to extend credits; as
guarantor of SOEs, it was forced to capitalize
them and is currently paying the PPAs.
Subsidy contributions have been late (except
for 2001); the sector's major defaulting
debtor is the State.

The private sector would
undertake the majority of
new investments.

Until 1998, the private sector seemed ready
to embrace the reform; however, given the
current crisis, there are few prospects for
facing country and sectoral risks.

A competitive wholesale
market would make marginal
changes to the sector’s
structure and have solvent
market agents.

Despite design limitations, wholesale market
has functioned well; however, regulatory
entity’s slowness in solving market-power
problems—operating under constraints and
capacity charges—has limited its credibility.
Solvency is threatened by distributors’
default on payment.
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Table 2.1. (Continued)

Assumption Reality

Short-term results of the The model attracted private investment at
model would bring defenders  critical moments, thereby avoiding another

of the reform together. rationing. It also made it possible to keep
Productivity increases would prices low in real terms. However, people

be transferred to users do not perceive the benéefits of lower rates
through increased quality because of the gradual abolishment of

and decreased tariffs. subsidies. Although significant, the benefits of

EEB's successful privatization have not been
publicized enough. Attention to off-grid areas
has been delayed.

Transparency of the process, Local interests maintained ownership of

the new regulatory framework, power companies and used the new reform
private investment, and mechanisms to extract rents. On the positive
control mechanisms would side, opportunistic legislation to benefit
reduce corruption and private interests, disguised as national
eliminate cronyism. interests, failed to pass.

Constitutional reforms Currently, the country faces its worst political
would ensure the country and economic crisis; implications for model

peace and economic growth.  sustainability are serious.

are coherent across the economy, transferring a model to another context
is risky. Indeed, while blueprints, best practices, international codes and
standards, and harmonization may prove useful for narrower technical
issues, large-scale institutional development requires a process of
discovery of local needs and capabilities.

Regulation to establish markets and competition, control market
power, and balance the interests of utilities and consumers, is, of course,
an imported practice totally alien to a world of politicized monopolies.
Moreover, its technology derives partly from a system of property and
market access protection based on common, rather than statutory, law;
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and its legal roots are founded on different systems of power division and
administrative law. On the other hand, regulation technology appropriate
for new market forms, such as energy pools, is still at an early stage of
development worldwide. Obstacles remain for the structuring of compet-
itive market regulations: its objectives clash with established powers under
conditions that require gradual adaptation.

The former public-utilities regime confounded the roles of policy
formulation, ownership, and management, as well as regulation (under-
stood as supervision or vigilance and control activities). Utilities, even
municipal ones, were subordinated to the State, because municipal
administrations and the entire executive chain were subject to the
national order (i.e., the president of the republic). He and his ministers
formulated sectoral policies. Supervision was solely the president’s func-
tion; he could delegate it and had done so in regulatory bodies of other
sectors that had confounded ruling, supervision, and control functions in
a single body.” In public utilities, delegation was made ad hoc only
through management and necessary legal procedures.

Antitrust policy must be designed in keeping with the organizations
or institutions in charge of enforcing it. This advice becomes even more
critical in the case of Colombia, where institutional features taken for
granted in other countries—rule of law, clear and accepted property
rights, independent and competent judiciary, mechanisms for peaceful
conflict resolution, contract enforceability, and quality of public bureau-
cracies and competition agencies—are either missing or incipient.

In Colombia, constitutional reform is relatively recent; it has not yet
achieved relative stability with respect to division of powers and checks
and balances. A common argument is that the Constitutional Court
usually co-legislates and co-governs without restrictions or appeals. Its
determinations are unstable, with examples of concept and mandate
reversions. In its isolation, it has sometimes overlooked economic condi-
tions and budgetary constraints, and has intervened through regulation in
what should be a matter of laws or decrees.

"> This was the case, for example, in the financial sector’s Superintendence of Banks. Such regulatory
bodies answered directly to the president; however, in practice, they were politically aligned with
the ministries.



86 COLOMBIA: COPING WITH REFORM CRISIS

Weak, fragmented political parties, along with cronyism, have caused
the legislature to fail in representing the electorate and controlling the
government. The legislative process has centered excessively on haggling
over individual aspects, the results of which have been concessions and
rents, rather than political reordering and definition. Recent political
reform attempts have failed, significantly affecting the quality and coher-
ence of laws (Alesina, 2000).

Selecting and signing on the best regulators are constrained by serious
obstacles that prevent regulators from working efficiently. These include:

4 System of administrative career and judiciary norms that inade-
quately remunerate regulators. The civil service is designed for
mid-level positions, not for decision-making officers.

4 Inabilities and incompatibilities that grant exclusive eligibility to
public officers, often from entities with planning or control func-
tions, giving ample room for biased orientation.

4 Investigation and control mechanisms that result in paralysis,
delay, excessive red tape, and fear of introducing needed radical
changes and measures to handle emergencies and major crises,
without any transparency or accountability.

¢ Actions for restoring fundamental and petition rights that have
taxed the workload of regulators.

According to the Constitution, the regulatory commissions form an
integral part of the executive management chain, despite their apparent lack
of autonomy and assurance of sufficient coordination with other govern-
ment functions, including planning and policymaking. The regulatory
commissions’ powers and responsibilities are delegated by the ministries’
administrative structures, while those of the SSPD are delegated by the pres-
ident. In practice, this has led to conflicts and lack of coordination, making
supervision vulnerable to politicization and corruption.

Clearly, it is not possible to avoid all of the inefficiencies of a regula-
tory framework. However, a regulation consistent with regulatory institu-
tions (particularly with supervision capability), along with an adequate
and transparent incentive structure and sufficient resources, can, in prin-
ciple, overcome or minimize such inefficiencies. In practice, however, a



ULPIANO AYALA AND JAIME MILLAN 87

country with weak judicial institutions and a tradition of intervening
politically in judicial decisions is less likely to overcome such inefficiencies.

Regional Political Power

Most utilities were formerly local, owned mainly by municipalities or
departments; the largest were vertically integrated and located in the two
largest municipalities (Bogota and Medellin). In the power sector, only ISA,
CORELCA, and ICEL were national. Although both national and municipal
utilities were under the executive line of public power, there was no guar-
antee of policy coherence or control of local and contractor interests.

Congress and council members have been involved in utility deal-
making, which persists in non-privatized utilities. This has been part of
the booty of local municipal elections, which has resulted in over-dimen-
sioning, low tariffs, scant investment in expansion and maintenance, and
lack of control over distribution losses. Breaking this cycle has required
electing far more independent mayors.

At the local level, political control of utilities lies with the availability
of jobs for electoral cronies and discretion to award contracts for works,
supplies, and services. Sectoral, labor, and pension reforms, together with
privatization, have posed a great threat to utility stability and worker
benefits, resulting in regional and local alliances between worker unions
and politicians, aimed at preserving their perks and political presence.

As long as they could maintain control over large municipal utilities
and other regional, public-electricity companies, congressional members
and their cronies did not feel menaced by a reform that opened spaces for
the private sector in the generation segment and that initially preserved
their vertical integration. For this reason, as well as the initial urgency
dictated by rationing, the reform did not start with distribution. At that
point, supervision and control mechanisms did not take on these political
bases, resulting in relatively higher politicization of this regulatory
branch. Consequently, the national government assumed ownership of
local utilities, but not their control, which is usually shared with local and
regional administrators and politicians. The SSPD has failed to delegate
and externalize its intervention and management and to submit to
autonomous supervision.
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Technical Limitations

The high cost of power storage demands maintaining a balance between
real-time generation and consumption. That power demand varies widely
between hours of the day and days of the week makes the task all the
harder.” Power grids lack the switching systems of phone networks, where
a supplier can deliver service from one point to another without affecting
the whole network. These features make the transmission system not only a
simple network but one involving complex system-coordination tasks,
whereby efficient grid management encompasses coordination of all gener-
ators with the system’s consumers. Moreover, significant challenges arise in
adequately measuring power sales and purchases and in establishing finan-
cial obligations between distribution companies and generators.

Power supply is usually constrained at times of peak use. Generation
plants have capacity constraints that push marginal costs up when
production levels approach full capacity, while power demand is virtually
inelastic in the short term. The end user has hardly any technology with
which to observe—let alone respond to—real-time prices, reflecting real-
time variations in system-generation costs (the cost assumed by the
generator). Thus, it is not possible to reach equilibrium on the demand
side unless the system coordinator cuts consumption.

Power-storage cost and lack of transitory capacity limit deliverable
power at any given time. Inelasticity of supply and demand at short-term
prices makes spot-market prices extremely volatile—an even graver situ-
ation without a completely competitive market. Many studies show that a
limited power supply, with respect to demand, gives generators a market-
power edge that permits them to manipulate prices over their equilibrium
level. A predominantly hydraulic system under random threat from
ENSO creates an added complication. These systems usually present
capacity over-dimensioning, while remaining vulnerable to energy short-
ages during droughts; this, in turn, makes pool prices more volatile,
thereby distorting short- and long-term signals.

> Because of the transmission system’s technical characteristics, imbalance between supply and
demand anywhere along the grid may seriously threaten stability of the entire system.
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As discussed above, power-industry characteristics present several
issues that the regulatory scheme must consider. First is the need to control
and prevent monopolies in generation and commercialization activities.
Second is ensuring free access to transmission and distribution networks.
The third issue involves the trade-offs between efforts to maintain system
reliability and stability of stock-exchange prices—a job further complicated
in cases of few market participants or vertical integration. Maintaining a
posteriori control over market power is virtually impossible.

Investor Strategies

Initially, the reform process attracted generation-asset investors—espe-
cially skilled ones—with organizational know-how and operators under
the PPA contract scheme. While some represented the interests of multi-
national companies seeking to position themselves ahead of the compre-
hensive reform, this did not happen until 1995, after the new scheme’s
basic laws were passed and regulatory entities were put in place. However,
significant involvement of major international players only came with the
privatization processes brought about by events at the Bogota and
Caribbean coast utilities.

Therefore, diverse international investors participate in all stages of
the reform process, using corresponding entrance and operation strate-
gies. While these players may respond to positive or negative local incen-
tives, their decisions are motivated primarily by regional and global
strategies. In this context, Colombia has been a more erratic than
powerful player. International investors, in particular, prefer conditions
where vertical disintegration, a top priority of Colombia’s reform agenda,
has not occurred.

Something similar happens with successful utilities, at least under the
differential rules and guarantees they enjoy. This has been the case for
both EPM and ISA. The former is a comprehensive, public-services
company that is vertically integrated, with a national power-and-commu-
nications scope. The latter is a virtual transmission monopoly, which,
until now, has managed the Energy Pool and Dispatch.
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Political and Economic Challenges

Colombia’s power sector reform has had to respond to two unanticipated
events, both of which have deeply affected the sector’s functioning and
policy evolution. The first was the deepest economic recession of the past
century. The second was armed conflict, including attacks on the
country’s power and energy infrastructure.

From the 1940s to the 1970s, and again in the early 1990s when
reform was adopted, Colombia’s economy grew at a pace of 5 percent,
slowing to 2.5 percent during the 1980s. In 1998, the annual growth rate
was flat, falling to -4.2 percent in 1999. Since that year, the country’s
economy has failed to return to 2.5 percent annual growth.

External factors have contributed to the collapse of growth, especially
in recent years; however, errors in economic policy and implementation
of the general modernization project have also contributed, affecting
power sector policies. Expansion of the early 1990s was caused, in part, by
unsustainable capital inflows and creation of a “bubble;” these were not
contained by sufficiently compensatory measures, as larger fiscal adjust-
ments and public savings would have been. Imprudent expansionist
measures and defense of the currency precipitated vulnerability and
collapse of the economy in 1998, amid the crisis of emerging markets. A
good part of oil and concession funds went toward consumption.

Response to the 1998 crisis, while correct in general terms, has been, at
best, slow and disinterested in the country’s unemployment, which rose from
8 percent in 1995 to the current rate of 20 percent. Public debt, which had
already reached 25 percent of gross domestic product (GDP), shot up to 40
percent of GDP in 1997. It is estimated that recent tributary and transfer
reforms will not restore sustainability of central government finances, which
will require, at a minimum, another strong pension adjustment and a large
tributary-base increase. Reactivating growth will require consolidating and
deepening of economic reforms, including the labor front.

Endemic armed conflict has become more prominent in recent years,
and guerrilla terrorism has significantly affected the country’s infrastruc-
ture, including roads, energy, and power transmission. The results have
been not only higher repair costs, but also increased costs of power
constraints.
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Restructuring, Privatization and SOE Performance

In many ways, the reform has lived up to the expectations surrounding its
adoption. Foreign investment in the sector now totals more than US$6
billion; fiscal burden on the central government has shrunk, as has the
public debt for which the sector is responsible. Private sector capitaliza-
tion of the Bogota Energy Company (Empresa de Energia de Bogotd -
EEB) and 65 percent divestiture of EPSA have brought the community
numerous benefits. Generation costs and end-user tariffs have decreased
in real terms (Figure 2.2). Finally, threat of rationing, brought about by
ENSO in 1997-98, has been successfully addressed.

Despite these achievements, technical and institutional limitations, as
well as political and economic difficulties, have prevented the realization
of many other expectations, making the process vulnerable to external
shocks. The government failed in its attempts to use entrepreneurial
criteria to manage DICOSG and the municipal utilities (with the excep-
tion of EPM). Intervention in insolvent utilities proved inefficient and
prolonged their agony. After a promising start with several greenfield
independent power producers (IPPs) and sell-oft of the central govern-
ment’s generation assets, some DISCOSG continued executing PPAs
under onerous terms, and privatization of ISAGen and CORELCA stag-
nated. Finally, while dependence on the national budget diminished
initially, the tendency has reversed itself over the past few years.

While such performance can be attributed largely to external factors,
including developments in the economy and security problems, funda-
mental aspects of the reform model itself must be understood in order to
formulate a solution. Specifically, the validity of implicit assumptions that
supported reform adoption must be analyzed and related to the
constraints resulting from the poor fit with institutional capacity.
Explanations are needed for failure of State utilities during the transition
period and the uneven performance of major municipal utilities. Also
needed are a description of national-budget liabilities resulting from the
entrepreneurial situation and analysis of the privatization process and
involvement of greenfield private investment.
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Political Governance of State Utilities and Failed Intervention
Mechanisms

Because of the political transactions involved in reform approval, local
politicians retained effective control of the utilities, and the efforts of
performance agreements (PAs) seeking an efficient operation were rendered
useless for the reasons explained below. Even worse, the SSPD’s inability to
manage utilities in which it had intervened accelerated the deterioration of
those companies. Generally, the political governance problem hit hardest in
those companies where the government was a controlling shareholder;
however, for reasons of political balance, it was either unwilling or unable
to exert necessary controls to reach objectives. This was also true for the
municipal utilities (with the possible exception of EPM). The national util-
ities ISA and ISAGEN have remained relatively free of direct political inter-
vention; however, the government has used ISAGEN to cover the financial
disarray of the La Miel project. Private sector participation proved to be a
sound answer to EEB’s administrative and financial disaster, but the jury is
still out on the divestiture of ECO and ECA.

The DISCOSG, including those of the country’s inland and north
coast, could not adapt to the new model. Although the national govern-
ment was supposed to control and preside over the boards of directors, it
failed to execute these functions, and local politicians continued
appointing managers and using the companies as political bulwarks for
re-election. Exacerbating the chaos was an array of factors: excessive
hiring; an enormous, poorly funded pension burden; high labor costs;
scandalous power loss levels; corruption; ill-contracted PPAs and BOTs;
invoicing and collection problems; breaches in the dismantling of
extralegal subsidies; lack of attractive markets; low coverage of spot-
market risk; and collapse of demand.

These results demonstrate failure of the PA system to guarantee use of
modern entrepreneurial criteria to manage State utilities—an implicit
assumption of the reform. At the core of the failure was the staunch belief
that the problem was one of corporate, rather than political, governance.
As suggested by the neo-institutional analysis of Wiesner (1997), efforts to
discover reasons for that failure necessarily pointed to the public sector’s
institutional structure and political economy constraints.
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The first PAs were established as part of measures adopted to control
State companies in the years just prior to adoption of Laws 142 and 143;"
these were carried out by the National Electricity Finance Company
(Financiera Eléctrica Nacional - FEN), commissioned by the MME in
1993. One DNP study (Acosta, 1996) revealed that the PAs held until 1995
failed to meet expectations. According to Wiesner, this failure was caused
by both property rights problems and the institutional structure. FEN
lacked effective means to enforce agreement compliance by the compa-
nies, who were always favored by system changes and inter-institutional
conditions. FEN faced a typical moral hazard problem: Suing the compa-
nies would jeopardize its own position as principal party in the agree-
ments or as guarantor of many companies’ liabilities. Incipient
development of CREG and UPME prevented these institutions from
supporting FEN in enforcing the PAs. In 1997, the government regulated
the performance and management aspects of SOEs, as envisioned by Law
142, formalizing the PAs through a complex procedure whereby CREG
defines PA criteria, UPME sets their goal parameters, and SSDP supervises
their compliance. While this process ensured assignment of technical
responsibilities, it failed to ensure accountability or property rights
because, in the long run, no one can resolve differences between institu-
tions; this, in turn, creates gray areas that rent seekers can benefit from. In
practice, this led to continuing inter-institutional conflict, as well as polit-
ical interventions that resulted in the SSPD crisis.

PA problems do not lie simply in the weakness of legal instruments,
but in the global policy limitations that prevent the principal party from
complying. As Wiesner points out, Colombia’s main problems are the
political and economic constraints that go hand in hand with tenure of
certain rent seekers; they influence both the principal and the agent before
the agreement is signed and when its performance is assessed.” These are
important lessons for designing management procedures for State
companies, within the context of using private capital.

" Performance plans had also been demanded by the World Bank and the IDB as a condition for loan
disbursements to FEN in the previous five-year period.

"> For example, FEN reports show that ELECTRANTA could not comply with suspending service to
overdue debtors because of pressure from the workers union.
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The financial crisis of national utilities became apparent by mid-1997,
and financial support was provided until 1998. Total bailout (including
moral hazard) totaled nearly COL$800 billion, and SSPD was to take over
some of the utilities. Atlantic coast utilities suffered the same predica-
ment, with CORELCA a particularly sore point. By mid-1998, at the end
of the Samper administration, another utility restructuring and capital-
ization process was launched in the Caribbean zone, whereby CORELCA’s
generating activities were assumed by the State and transmission activities
went to ISA (via its TRANSELCA subsidiary). Most assets from distribu-
tion utilities were consolidated into two new utilities:" ECO and ECA, 65
percent of which was sold to the same private operator. After three years
of SSPD management, it has been impossible to liquidate the utilities that
remained, despite their having assets large enough to pay back MEM;
many attribute the reasons to poor incentives of SSPD-appointed agents."”

Moreover, in 2001, the TermoRio scandal came to light. This involved
a PPA executed by ELECTRANTA (one of the eight utilities). When an
arbitration tribunal ordered ELECTRANTA to pay TermoRio damages
worth US$60 million, the government overturned the decision, which
involved corruption.” Subsequent investigation determined negligence by
the lawyer SSPD appointed to represent the State in this case; in addition,
the lawyer’s connections with the Superintendent led to his resignation
and imprisonment. The scandal triggered ongoing controversy over
corruption in the sector, especially regarding PPAs, allowing many reform
detractors to blame corruption on the privatization process.

EMCALI, a municipal utility servicing 7 percent of the market, in
which intervention has occurred, is in shambles. EEP is on the brink of
intervention. EEB—despite serving the largest market in the country and

' The legal structure of the utilities remained, with US$100 million in liabilities, but with assets to
pay them.

"7 The following appeared in the September 9, 2001 edition of El Tiempo: “That’s the nightmare of
the electricity sector” (“Asi es la pesadilla del sector eléctrico”).

' ELECTRANTA awarded a 20-year PPA to TermoRio; subsequently, an amendment to the contract
established that the utility could not compromise its assets without consent from TermoRio and proper
authorization from the Board of Directors and the MME. This, along with the agreement’s breaking of
CREG rules, led the government to take actions in July 1998 to declare the agreement void.
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receiving generous national government funding and multilateral refi-
nancing of its scandalous 1,000-MW Guavio hydraulic project—failed to
improve its management or dismantle excessive consumption subsidies.
However, this did not lead the national government to bail out; on the
contrary, this was made into an exemplary case of private sector capital-
ization by a management not compromised by conventional politicians.
Why replicating such success has not been possible in cases like EMCALI
is caused, in part, by fundamental differences in the administrative styles
of the utilities’ respective cities; however, more detailed analysis is needed.

A Tale of Three Cities: Bogotd, Cali and Medellin

Law 142 set a deadline for municipal utilities to choose between two orga-
nizational models that defined the extent of private sector participation:
1) a joint-stock company, which opened the door to privatization or
private capital involvement, and 2) a State Industrial and Commercial
Enterprise, which maintained municipal control and ownership. In early
1997, both EEB and EMCALI opted for the joint-stock model; EMCALI
restructured its activities into a parent company and utilities specializing
in each service, while EEB chose a parent company, plus generation and
distribution utilities. Conversely, Medellin’s town council opted for the
State Industrial and Commercial Enterprise model, thereby closing the
door to private participation; however, it kept open the potential for
entrepreneurial participation, on its own or in association with other
companies, in other jurisdictions.

By the end of 2001, the private sector controlled the unbundled EEB
distribution, CODENSA, and EMGESA generation. This facilitated signif-
icant improvement in service quality and attention to customers; it also
reversed the flow of fiscal resources back into Bogotd’s coffers, thereby
contributing greatly to success of the city’s transport infrastructure and
social development administrations. In stark contrast, EMCALI faced its
gravest financial crisis ever, with SSPD intervening to end service inter-
ruptions. EPM continued to provide services and contribute to city trans-
fers, with a strategic focus on growth. In response to the reform’s
challenges, the company reorganized to improve efficiency in service
delivery and national competitiveness in power and telecommunications
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markets, achieving a key positioning. What led Bogotd and Cali to such
different outcomes? What explains Medellin’s relative success, and how
transferable or sustainable is that model?

Clues to Two Outcomes: Bogotd and Cali

Municipal leadership, as well as local administrative pressures and incen-
tives at any given time, helps explain why the outcomes in Bogotd and Cali
differed so greatly. When EEB was on the brink of financial collapse and
running out of options, Mayor Mockus rose to the challenge, using the
situation to defeat city-council opposition to changing the status quo. Fed
up with past failures and frightened by the magnitude of the crisis, citi-
zens who had voted the mayor into office did not hesitate to back the
novel solutions proposed by his team. The mayor surrounded himself
with a team of honest technicians and sectoral outsiders and obtained
backing from investment bankers with which to devise ingenious solu-
tions to complex political, financial, and legal problems. Such diligent
work was aided by a favorable economic climate and the interest of
multiple investors. The later decision to de-capitalize utilities, rather than
invest in other zones, increased Bogotd’s available resources, which, along
with contributions from taxes and company dividends, permitted it to
finance programs without sacrificing future flows. Finally, it should be
stressed that successor administrations’ continuation of government poli-
cies was fundamental to preserving community benefits; this explains the
need to overcome city council opposition and develop a broad campaign
to communicate the importance of capitalization’s role.

When it was first restructured, EMCALI faced no financial downturn
or lack of resources. However, municipal infrastructure development plans
required large investments that were financed through EMCALI debt and
transfers to the municipality, taking advantage of a large discretion for
payment of dividends. Regardless of the need to invest in infrastructure,
the operation set off a debt process that lies at the root of the company’s
woes. Later on, the company directly implemented numerous works for
the city, and all municipal dependencies stopped paying their utility bills
on the grounds that accounts would be settled sometime in the future. The
problem worsened when City Hall caved in to the demands of a combative
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workers union and abandoned the previously adopted organizational
restructuring, which had enabled transparent participation of private
capital; this change opened the door to unscrupulous interests that stood
to benefit from future operations in partnership with the private sector.

Although sectoral reform presumed separation of distribution and
generation segments—where EMCALI was a distribution company—city
politicians and entrepreneurs insisted on investing in generation, suppos-
edly to survive within the new sectoral model, pointing out EPM’s vertical
integration as an example to follow. By this means, they lured the
company into ill-planned generation projects, which worsened its finan-
cial problems. Termopacifico, for example, saw no prosperity after
investing US$10 million. Poor handling of a waste-water treatment plant
exacerbated the disaster; the initially planned contract cost of US$80
million nearly doubled because of technical reasons, and a credit
contracted in Japanese yen failed to adequately cover exchange-rate risks.

Today, EMCALTI’s financial situation is desperate, and the current
municipal administration, supported by a belligerent workers union, has
rejected restructuring that would allow private-sector participation.
Given today’s deteriorated conditions, EEB’s future success may not be
guaranteed, but a larger disaster may be preventable. The administration
centers its strategy on avoiding liquidation when the two-year period
prior to SPPD intervention expires and forcing capitalization by the
national government so that groups that have been extracting rents will be
permitted to continue doing so.

That EMCALI had previously enjoyed stability, matched only by that
of EPM, makes this dramatic change in conditions all the more surprising.
The effect of lack of continuity is evidenced by the short tenures of the last
four city managers, which have averaged barely more than a year. Rotation
of mayoral political affiliations, combined with short tenure, maximizes
incentives for opportunistic use of the company and prevents manage-
ment consistent with a long-term development program. This interpreta-
tion of EMCALI’s deterioration offers important lessons for the EPM
case. While it may be true that many of the conditions that permitted
EPM to retain its pattern of excellence still stand, certain ones, including
lack of administrative continuity, are common to both companies,
although at different levels.
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Analyzing EPM’s Excellence: Lessons from Medellin

Various authors share a widely held view that EPM’s excellence originated
in the entrepreneurial spirit of Antioquia State, which was shaped by the
need to survive in a hostile environment and the work culture that devel-
oped around the Medellin School of Mining (Maya Mora, 1984).
Although these factors helped to establish conditions that permitted later
development, for the purposes of this analysis, three features are key to
interpreting success of the EPM model. First, the utility enjoyed inexpen-
sive hydraulic resources from which it profited. Second, it had an abun-
dant supply of qualified personnel to develop and manage those
resources. Third, and most important, the owner demanded results.
Unlike other regions that competed for national government
resources to finance their investments, Medellin developed its services
without such funds, thanks to a fortunate convergence of public and
private efforts to benefit the community. At the outset, Antioquian indus-
trialists understood that their fate hinged on developing cheap and effi-
cient public services, and they became zealous guardians of the company’s
administrative integrity. Businesses, academia, and the general public
shared this sense of belonging; they all recognized the care demanded by
the EPM legacy and its entrepreneurial criteria (National University,
1999). This explains why the city’s key entrepreneurial leaders sat on the
EPM Board of Directors; EPM executives were recruited from a pool of
the most capable candidates, and politicians had a tacit agreement to omit
EPM from the electoral booty handout. Within this governance scheme,
EPM incorporated the region’s best human resources to create a technical
corps to develop low-cost hydraulic potential, taking advantage of
natural-resource income and consolidating its financial solvency. Unlike
other Colombian utilities, EPM used its relation with multilateral credit
institutions to innovate its practices and develop a work method, thereby
establishing its reputation as one of Latin America’s best utilities.
Initially, EPM had reservations about a model that pursued privatiza-
tion and unbundling; however, once the unbundling requirement was
dropped, it strongly supported reforms that sought to take advantage of
strengths to compete in the new medium. The company developed an
aggressive policy of investing nationwide in the telecommunications
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sector, maintained its participation in ISA, sought to increase ISA partic-
ipation through ISAGEN bidding, took control of Electrificadora de
Antioquia, and continued investing in new hydroelectric plants. By
choosing a strategy that emphasized growth over stockholder remunera-
tion, short-term, potential transfers to the municipality were made more
expensive at a time when social-investment needs were urgent. Continuity
of company management has been affected by the electoral cycle; each
new administration puts a new manager at the helm with a different
agenda. Many observers agree that the tacit, political-class pact of no
intervention in company matters no longer holds.

Assuming that the earlier analysis is correct, the question now is
whether the EPM model is replicable in the rest of the country. This
would be possible only in regions that demonstrated the conditions
behind EPM’s success: natural resource rents, history of sound manage-
ment, and—most importantly—the ownership exercised by Medellin’s
citizens. The total financial disarray of EMCALI and Empresas Puiblicas de
Pereira strongly confirms the uniqueness of Medellin. Nonetheless, the
rarefied institutional atmosphere predominant in DISCOSG, economic
deterioration, and the downturn in regional finances make it more diffi-
cult to replicate this model throughout the country.

To sum up, if the coincidence of crisis and leadership contributed to
Bogota’s success and absence of crisis and leadership frustrated opportu-
nities in Cali, then any leadership deterioration in Medellin could lead to
a new crisis of unpredictable proportions and results. By resigning or
selling off private sector capitalization and contracting debt to finance its
infrastructure, Cali, in effect, “killed the goose that laid the golden egg.”
This, in turn, limited its chances for future capital flows or use of surplus
funds to subsidize low-end users; the opposite option enabled Bogotd to
invest without harming its equity, while maintaining an income flow that
allowed it a degree of flexibility. To date, EPM has managed to deliver
important financial transfer to the municipality, while, at the same time,
increasing its net worth. EPM’s sustainability depends on the extent to
which opportunistic dealings to satisfy electoral interests can be avoided,
the size and timing of the municipality’s financial needs, and implications
of the company’s growth strategy for meeting them. Finally, while private
capital participation might help fend off opportunistic use and free up
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resources to meet critical social investment and production needs, the
current climate may not favor it.

State Financial Burden

The State has a 69-percent share in DISCOSG. Losses sustained by these
companies, which started in 1996, had reached nearly COL$159 billion by
the year 2000. Recession has affected the payment capacity of customers.
Although 85 percent are in the upper three socioeconomic strata,
accounting for 61 percent of sales (General Controller, 2001), other
reasons explain their plight. Most of the utilities are trapped in a vicious
cycle: lack of investment resources; energy losses of nearly 30 percent;
operating deficiencies; special contracts (PPA and BOT); and financial
insolvency, resulting from regulatory problems, which has made them
unable to service their debts or collect accounts receivable. They operate
in loss-making markets because of the low, average payment capacity of
consumers and high costs associated with their dispersion.

If these utilities cannot be capitalized or sold off, the government’s
potential operating losses could be as high as COL$100 billion annually,
not counting guarantees of some PPAs. To avoid such losses, the govern-
ment could invest and take charge of contract sections that cannot be
renegotiated and retirement liabilities. An alternative contingency plan,
the design of which is pending, will establish the minimum investment
required to run the utilities without any operational losses until they are
privatized.

EMCALI has debts totaling 140 percent of current assets, most of
which are overdue (73 percent were overdue in 2000), and liabilities equal
its equity. In the year 2000, EMCALI lost COL$120 billion. It pays
COL$100 billion yearly for the PPA with TermoEmcali. It owes ISAGEN
and CORELCA COLS$50 billion and COL$28 billion, respectively.” The
State is guarantor of the company’s US$35 million debt, which it cannot
afford to pay. Under such conditions, its arrears with MEM can lead to
service cuts. However, Cali’s mayor rejects injecting private capital as a
solution, hoping that the State will assume the debt so that operation as a

' As stated by Cali’s mayor in a letter to the president in EI Tiempo, Sept. 6, 2001, 1-6.
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municipal utility can continue. A combative workers union and SSPD’s
irrelevant management reduce the number of options available, raising
questions about the potential for or implications of liquidation when the
intervention deadline arrives.

Not even such utilities as CORELCA, which the State has restructured
to facilitate sale, has escaped this predicament. CORELCA has maintained
generation assets, in addition to assuming TEBSA PPAs, for which the
State is guarantor (an annual disbursement of COL$240 billion in 2001)
and others without a guarantor (such as Flores I and San Andrés), for
which it loses up to COL$35 billion annually. Fuel debts with
ECOPETROL total COL$60 billion. ISAGEN uses operational income to
pay State-incurred debt with multilateral institutions and private banking
to finance the La Miel Project. Finally, the dismantling of FEN, with a
current negative value of US$1.5 billion, and its potential for having to
assume PPA guarantee for Paipa IV, means disbursement of COL$220
billion over the last three years of the contract.

These figures reveal not only that generation and distribution will
continue largely in the hands of nonviable public utilities; they also show
that the government has maintained its role as a last-resort financier, and
will again be significantly hit by the distribution crisis. Added to all of this
is the contingency for the government re-taking private companies,
including coastal ones. This, along with deteriorating utilities, which
makes sell-off harder, could affect other companies, such as ISAGEN. Also
critical is the CORELCA case, the potential magnitude of which is larger
than that of the 13 national utilities combined.

Privatization Process

Privatization of Colombia’s power sector has aimed mainly at solving the
prior model’s generation, investment, efficiency, governance, and fiscal
dependence problems. Privatizing began with generation, followed by
distribution, and is now stymied in both segments of the sector. The
reasons are not limited to recession and security risk; they also include
powerful, emerging counter-trends that threaten reform sustainability.
Some stakeholders do not accept incorporating the private sector into a
competitive, regulated model. Delay in privatizing distribution and its
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affect on separating competitive from natural-monopoly segments—that
is, whether vertical integration will prevail, and if so, will the playing field
be level for public and private utilities—are questions at the heart of
disagreements that have made the sector vulnerable and unstable.

Although the 1991 Constitution provided for incorporating private
agents into the utilities sector and structuring of a regulated market,
movement accelerated operationally in the aftermath of the power
rationing that started in March 1992. Public utilities were authorized to
enter into generation contracts with private generators under less
demanding conditions with the State as guarantor. By trading stocks and
assets for debt, the State took over ISA, CORELCA, EPSA, and numerous
generation assets during 1992-93 and became the main partner in many
of the country’s inland utilities. Its ownership of these entities—a neces-
sary, but insufficient, condition for privatization—was assumed to reduce
the fiscal cost in their public management. Apart from the inland utilities,
over which sufficient control was lacking at that time, most of the State’s
acquisitions were in generation and transmission. Aside from supply
urgencies and the need to stop fiscal bleeding, legal and political difficul-
ties in absorbing integrated municipal utilities and those along the coast
imprinted this bias onto privatization.

Not until late 1995 was the legal and regulatory framework comple-
mented by the conditions for privatization: passage of the Privatization
Law, development of a Constitutional principle, creation of the Energy
Pool, and start-up of SSPD. New investors began operating in a market
context superior to merely supplying power to public companies.
Perfecting the regulatory framework—with such indispensable elements
as CPCs, dispatch and distribution regulation, charges for regional trans-
mission systems, regulated tariffs, user and rationing regulations—was
ongoing at that time. That the Distribution Code was not issued until
early 1998 indicates the priority assigned to this segment of the sector.

EPSA started exclusive operation as a national power company as
early as 1995, and ISA was spun off into separate transmission (energy
dispatch and pool) and generation (ISAGEN) companies—indispensable
steps for configuring and operating the new market model. Table 2.2
shows that the privatization process was concentrated in 1996-97, when
the State sold its generation assets or generation-focused companies
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Table 2.2. Privatization Timetable
Capacity Value
Customers | US$
Year | Process Asset MW | (thousands) | millions | %
1996 | Sale of shares Chivor (H) 1,000 na 647 | 100
in four generation Betania (H) 500 na 506 | 100
plants Tasajero (T) 153 na 19 | 100
Cartagena (T) 179 na 18 | 100
1997 | Sale of shares in
Integrated Company
Capitalization: EPSA (96% H) 869 270 537 65
generation EMGESA 2,453 na 952 48.5
distribution CODENSA na 1,500 1,226 48.5
transmission EEB na na na 11
1998 | Capitalization ECO na 490 530* 65
of distribution, ECA na 627 65
transmission TRANSELCA na na - 65
2000 | Sale of IPO shares, | ISA na na - 25
transmission
company

* Includes ECO and ECA.
na = not applicable.

(Chivor, Betania, Tasajero, Cartagena, and EPSA) and EEB capitalized
ENGESA and CODENSA. The effort continued in 1998, when the State
sold a large portion of its participation in ECO and ECA, but the process
stagnated that same year. The national government focused its efforts on
the sell-off of ISAGEN and ISA, neglecting sell-off of DISCOSG, which it
would later regret. Since then, only the so-called democratization of ISA
has been possible, with close to 25 percent of its stocks publically owned.

Analysis of the privatization chronology shows the low priority
assigned to distribution; with the exception of EPSA, which was
programmed in the initial stage of the restructuring process, the national
government failed to face the problem of the DISCOSG until it became
unmanageable, as evidenced by the coastal companies. Regional politi-
cians were no strangers to this decision. Delay in privatizing central
Colombia’s utilities deserves special attention because of its effect on the
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current situation. Caballero (1999) shows that, even though efforts to
bring private capital to certain utilities date back to 1994 (Quindio) and
1996 (Tolima), they failed, in part, because of opposition from regional
politicians. In 1997, CONPES (Document 2950 of September 24) defined
the strategy to incorporate the private sector and established four groups:
CORELCA utilities, Quindio and Tolima, Chocé and Cauca, and Narifo.
Only the first group succeeded because the design of its package was
attractive to investment banks and because it was a national government
company. The other three groups failed to attract investment banks
because of their small, fragmented nature. Not until 1998 was the need to
design more attractive market packages recognized. However,
a consultant was not hired until early 1999, and little progress has
been made to date. (Sale of the first package had to be postponed until
after congressional elections because of lack of interest and regulatory
difficulties.)

To help consolidate the privatization process of DISCOSG, the
government works to restore their liquidity through such actions as
paying them overdue subsidies and trading power bills with generators
who are also indebted to the State, organizational restructuring, loss-
reduction programs, and, above all, coordinated governmental participa-
tion on the boards of directors.

The Investment Bank started the process in July 2001 by putting four
utilities up for sale (these are not the most attractive utilities, which have
been reserved for a better round). The aim is to capitalize each utility indi-
vidually, handing control and stock majority over to strategic investors in
order to attract Colombian investors, consultants, and operators. The two
most troublesome PPA processes are being resolved, and a decision has
been made to subsidize, restructure, and contract an operator in the case
of the company with the weakest market.

Furthermore, discrepancies in tariff formulas for regulated users have
been identified. Some of these problems affect all distribution and
commercialization companies, and call for a revision of tariff formulas.
Also at stake is recognition of structural differences between markets, but
they do not always explain financial performance. The regulator faces the
hard work of adjustments at a time when the general distribution and
commercialization market must change with privatization of public
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agents, pressure to bias abounds, and privatized utilities are experiencing
market—and even regulatory—difficulties.

Of particular concern are the performances of ECO and ECA;
Electricidad de Caracas and Houston Industries (now Reliant) originally
took control of them in 1998, and then transferred control to the Fenosa
Group in 1999. In 2001, overdue collections totaled COL$350 billion, of
which COL$58 billion belonged to the government, and their billing does
not cover generation cost. Lack of payment to MEM drove them to the
brink of rationing in 2001. More recently, they have managed to renego-
tiate debts, improve collections, and reach certain agreements on supply
to poor neighborhoods.

Since 1998, divestiture of ISA and ISAGEN has become the govern-
ment’s top priority, at least for fiscal reasons (it had a commitment with
the IMF); however, controversy surrounds their privatization. In the case
of ISA, which is sensitive politically for its role in long-distance transmis-
sion, selling shares directly to the public has been the way to incorporate
private investors, resulting in property democratization and capital-
market strengthening. For ISAGEN, privatization is necessary and agrees
with the reform model proposed thus far. But it has met opposition from
EPM, which would like to buy ISAGEN hydroelectric plants located in the
Nare-Guatape river basins; this would give it control of the hydroelectric
generation system in Colombia’s western region and potential market
power, for which reason CREG has restricted it. The company has taken
legal action to stop the sale process, demanding compensation from
ISAGEN for externalities resulting from operating the El Pefiol Reservoir,
located upstream from an ISA plant.

As discussed earlier, nearly all SOEs—including DISCOSG, Pereira,
and EMCALI—are nonviable. They threaten reform not only because of
their financial and fiscal effects, but because they are a niche for political
cronyism and populism, which spearhead counter-reform in local govern-
ment entities and Congress. Reversion can also be facilitated by failure of
privatization, as might be the case for Atlantic coast utilities. All of this
reveals little investor appetite and excessive institutional risk (national,
regulatory, and public investment). Distribution should be an attractive
area with few risks and high operational potential, but it has suffered a
more lengthy regulatory delay and greater political interference.
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Private Investment in New Generation

Figure 2.5 shows participation modalities in generation over the last
decade. They include PPAs, private sector plants, State companies, and
State-guarantor investments. After the first round of private investment
through PPA contracts, investors were expected to make decisions based
on guarantees offered by the new regulatory framework and wholesale
market.” While many accepted this challenge, especially in view of
expected high prices brought about by the 1997-98 ENSO event, a series
of controversial PPAs were signed that DISCOSG mishandled through
lack of managerial capabilities or other, less transparent reasons. Similarly,
SOEs like ISAGEN and EPM invested in competition in the private
investor market.

PPAs with private suppliers are used when competitive power markets
are lacking and when political institutions (e.g., government and
Congress) do not guarantee the companies rules compliance while
enforcing contract compliance. Under such conditions, new investments
in generation, aimed at strengthening the system after the blackout and
before constituting the wholesale market, were made through the first
PPA contracts, mainly for the TEBSA (750 MW) and Las Flores I (150
MW) plants, but they were commissioned after the rationing, when the
integrated market was operational, and they set the precedent of indirect
State guarantee through FEN.

TEBSA and Las Flores I PPAs, signed before passage of Laws 142 and
143, concentrated capacity payments in the first 10 years; this imposed a
large financial burden on CORELCA, the State company signer of the
contracts, especially when market prices dropped sharply in response to
lower demand. While these guarantees contributed to poor selection of
suppliers, criticism comparing such contracts with current costs of a
depressed market is unfair. Furthermore, payments for capacity according
to the PPA will drop substantially in 2003.

The second round of distribution company PPAs (EBSA, CHEC,
EMCALI, and ELECTRANTA [Paipa IV (150 MW), Termodorada (50

* CONPES Document 2763 (1995) states: “From now on, the private sector will have to assume ever
larger market risks in investment projects....”
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Figure 2.5. Commissioning Generation Projects: Timeline, 1994-2000

CENTRO SIERRA URRA
200 MW 300 MW 340 MW
Proeléctrica Merieléctrica Candelaria
90 MW 150 MW 300 MW
25 FLORES I
150 MW
FLORES II Termovalle | | T. Emcali
100 MW 65 MW 220 MW
FLORES | TEBSA DORADA | | Termovalle PAIPA IV
150 MW 750 MW 50 MW 149 MW 150 MW
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il PUBLIC
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MW), TermoEmcali (220 MW), and TermoRio (130 MW)]) were signed
after approval of the legal framework under alleged disadvantageous condi-
tions, given existing market prices, or following irregular procedures

Source: ACOLGEN.

(TermoRio). In general, these contracts reveal poor management by the
distribution companies; other considerations—local coal resources or even
corruption—were the main drivers. As a result, PPA prices were high and
onerous for users. Also adverse was keeping the State’s guarantee scheme
while local politicians controlled power companies. While overall solvency of
the system is not threatened, some PPA contracts, as well as BOTs, weigh
heavily on the financial crisis of utilities that still lack sufficient State control.
Clearly, Colombia’s privatization process is not over, with its 13
DISCOSG in an ongoing process of private capitalization or eventual
divestiture. In addition, the Pereira municipality is preparing for private
capitalization in the face of imminent intervention. Moreover, ISA has
launched a second stage of its ownership democratization process, [ISAGEN
divestiture is frozen, and studies to privatize CORELCA are ongoing.

Reform in Practice: Institutions and Politics

Technical and institutional limitations, as well as compensations and
concessions granted during the approval process, have complicated
implementation of reform; this has led to the endogenous development of
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new interests among groups who have benefited from the transition
period and have strong incentives to perpetuate it. Achieving the reform’s
original objective of service supply within this context requires that its
elements— institutions and actions— be compatible with the country’s
institutions. In addition, more advocates of reform with greater influence
are needed to reduce vulnerability to external shocks.

External shocks, the economic and fiscal events of the 1990s,
increased guerrilla attacks, and stakeholder strategies—all have
contributed to the surge of threats and weakening of political will to
consolidate reform. Understanding the reorganization of actors and inter-
ests that has resulted from such changes can help in identifying the polit-
ical manifestations of threats and, in turn, the best strategies to support
reform consolidation.

State as Regulator and Entrepreneur

Having the State compete with the private sector in owning and managing
significant portions of sectoral activities conflicts with the State’s role as
policymaker and regulator—a problem not easily resolved within the
current constitutional and legal framework. Furthermore, as the EMCALI
case illustrates, the problem is exacerbated by local utilities. Although
supposedly autonomous, they count on implicit guarantees when the
State fails to balance finances and control local debt; in such cases, it tends
to bail out local companies, which, in turn, provokes lax behavior at the
expense of the public treasury—a moral hazard problem.

Sectoral policy and regulation might favor SOEs or arbitrate their
value when they are privatized. This risk is immediate and inescapable
when either the minister or his or her representative presides over or
serves on a company board (e.g., ISA, ISAGEN, DISCOG, and especially
CREGQG). Sectoral planning, which is the ministry’s responsibility, seeks to
support the State mandate (Law 143) for making investments that the
private sector will not (especially, but not limited to, transmission). This
weakens private incentive to invest in generation, and establishes wrong
incentives for public investment in transmission. No mechanisms or
controls are in place to ensure neutral policies (even in regulation) if the
State manages investment.
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Municipal utilities can have implicit government guarantees, for
either financing of contracts or obligations, such as pension funds, which
private companies do not enjoy. However, in terms of supervision, they
are not only subject to SSPD intervention, but also that of other agencies,
including the General Auditing Office and the General Attorney’s Office,
whose regulations may not harmonize with the private sector. Moreover,
controls on local politicians’ influence over national authorities are
lacking.

The risk of competition imbalance between public and private utili-
ties is caused not only by biased market participation but also by subor-
dinating regulation to State management, thereby making it possible to
impose expropriation policies. This risk, traditionally recognized in the
literature (it can also work against consumers), increases as the degree of
regulatory autonomy diminishes.

In response to a recent unconstitutionality suit against the laws regu-
lating the regulatory commissions (based on allegations of incursion by
Congress in the regulatory powers vested in the president by the Constitu-
tion), the Constitutional Court denied the petition, stating that such
commissions are subject to the administrative branch and that their func-
tion is to pinpoint the details of policies set forth by the government,
despite the impression of independence that certain measures on mana-
gerial and financial autonomy and appointment of nongovernmental
members could convey.”

Regulation comprises ruling and supervision, which, in turn, cover
inspection, scrutiny, and control of tasks. Regulatory tasks, which consist
mainly of activities and functions, are said to be objective, while supervi-
sory tasks, which deal with companies and individuals, are classified as
subjective. The entities in charge usually carry out both objective and
subjective activities; however, regulatory commissions are generally not
called upon in specific cases, and superintendencies usually specialize in
inspection, scrutiny, and control of subjects, for which they also issue

! In an opinion for the MME, a former Constitutional Court justice proposed issuing an ordinary
decree to alter voting procedures, give the ministry veto rights, and have the government issue
decrees to direct CREG in its rulings (communication of Vladimiro Naranjo, consultant lawyer,
with the MME on March 9 and May 7, 2001).
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procedural rulings. Regulatory commissions also deal with individual
cases, such as setting company parameters for applying regulatory
formulas issued to all companies. Rulings of the regulatory commissions
are usually restricted to those needed to build and control markets and
companies, while those of supervisory entities must also ensure obser-
vance of other rules: statutory order of companies; corporate, consumer
and environmental protection; and general legislation (e.g., labor or tax).

State regulation in fields of public interest (those requiring perma-
nent intervention), such as the financial field, had been based on supervi-
sory entities, like the Superintendence of Banks, which strongly
influenced rulings and issuance of decrees, even though they were under
executive authority. The formal superintendence model has highly influ-
enced recent designs, including that of Public Utilities and Health.”? The
Superintendence of Banks also carried out functions delegated by the
president; however, it was under direction of and in collaboration with the
Ministry of Finance and Central Bank, which ensured quality officers,
ample technical rationality, and distancing from political cronyism.

For this reason, Colombia did not see the need to strictly separate
supervision from ruling until the 1990s reforms. This separation avoids
regulatory capture and conflict of interest by ensuring that the enforcer of
rules does not issue them. This is advisable in that regulation is interven-
tionist and market unfriendly.” New legislation generally conforms to the
criterion of separate functions; however, it keeps subordination of ruling
in the executive branch (president and ministers), and supervision
conforms directly to the president’s delegation of powers to the superin-
tendencies, which conduct multisector and subject-related functions.

In practice, the total and effective separation that the model calls for has
not been possible. The main obstacle has been lack of supervisory quality;
this has been the case in public utilities and social services, unlike financial
services, which remains under ministry supervision. Regulation has opted
for excessive interventionism and micro-management, which require a
much larger supervisory capacity. Superintendencies of public and social

** The Superintendence of Banks advised on initial organization.

* Separation between regulation and supervision has not been as strong in British cases, from
which certain fundamental ideas were adopted.
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services have been most influenced by political cronyism and have failed to
hire the best personnel. They lack the necessary information, making the
regulatory task even harder. Separating regulatory and supervisory func-
tions is thus limited by asymmetry among corresponding entities, disper-
sion of supervisory functions, and cronyism in supervisory bodies.

Energy and Gas Regulatory Commission

Established in 1995, CREG is the key institution in implementing reform
(Box 2.2). It faces difficulties in keeping qualified experts because of lack of
competitiveness with private sector salaries and its own hiring restrictions.
Because of limited remuneration values, optimal service time is only two
years; thus, appointees not intending on public-service careers do not serve
out their terms, resulting in high staff turnover. This causes regulatory
inconsistencies and volatility, stemming from staff inexperience and a
desire to implement their own approaches. Regulators are appointed with
the minister’s approval and may therefore be his or her subordinates.

Deficiencies in separation of powers within Colombia’s regulatory
framework have caused disputes that have exhausted CREG. In the
absence of SSPD technical capacity, CREG could have filled gaps, but at
the expense of new conflicts. Discussion with MME about liberating gas
prices further harmed CREG because it caused most experts to resign.
While the rationale for CREG positions may be sustained, confrontations
springing from lack of definition and regulatory-framework contradic-
tions have weakened the institution.

Some scholars and reform experts have pointed out conditions they
consider indispensable to guarantee independence (Smith, 1997). At no
time is the regulator to take instructions from the policymaking body, and
every message to the regulator and piece of evidence must be made public.
It must be demonstrated that decision-making is based exclusively on
public information. However, appointing regulators for a fixed term and
financing the agency through service charges to eliminate dependence on
governmental budgetary decisions strengthen independence. The
Commission’s composition, majority vote, and information asymmetry
between experts and ministers may have propitiated a certain degree of
CREG autonomy, which some experts claim. However, in general, the
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Box 2.2. Functions of Energy and Gas Regulatory Commission

According to Laws 142 and 143 of 1994, CREG develops regulatory func-
tions to:

Create conditions that guarantee power supply,

Liberalize the market,

Define methods to calculate regulated user tariffs,

Issue regulation for power self-generation and co-generation,

Develop criteria for guaranteed energy-sales commitments,

Establish regulations for implementing planning and coordination of SIN
operation, and

¢ Regulate functioning of the wholesale energy and gas markets.

L R IR I IR R 2

This work is conducted with assistance from sectoral companies, the
ministry, SSPD, Mining and Energy Planning Unit (UPME), National
Planning Department (DNP), Energy Control Center, and National Council
of Operations (CNO). Legally, CREG is a special administrative unit, with
administrative and technical independence. It is financed by contributions
from the regulated companies (up to 1 percent of their overhead). Its
members are MME (presiding member), Minister of Finance and Public
Credit, DNP Director, and five exclusively dedicated energy experts desig-
nated by the president for four-year terms (official employees who can be
re-elected and are not subject to the administrative career regime).
Recommendation from the minister is required. The government can fill
vacancies only because of resignation or term expiration.

CREG appoints an executive director. Either the executive director or the
president calls the Commission. It can meet with six members in atten-
dance; decisions are made by the majority of attendants but require the
favorable vote from at least one government representative. Decisions are
adopted through resolutions.

Anyone can object to the resolutions’ compliance with the law and the
Constitution by petitioning the Commission, and then the State Council.
The General Auditing Office exerts fiscal control, while the General
Attorney’s Office is in charge of disciplinary control.
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government can block the experts if consensus is lacking or use the govern-
mental vote required for approval of any measure. Moreover, according to
a former Constitutional Court magistrate, voting rules could be changed
by decree to give priority vote to the minister because CREG must adjust
to government policies. To date, latent conflict regarding these matters has
not been resolved by either veto or priority vote, even though the basis for
it exists, especially through appointment of experts.

At any rate, regulatory independence is not an end in itself; it is pursued
to guarantee investors that the government will not act opportunistically and
that consumers’ long-term rights will be respected. What is key is to generate
confidence in the regulator’s ability to solve problems and make decisions
based exclusively on facts. This implies a certain degree of immunity from
government pressure, freedom to hire the best regulators and most capable
staff, establishment of clear procedures for decision-making, ability to adapt
to changes and adjustments that a formative market requires, acquiring
credible commitments, and making other changes related to regulatory style.
To the extent that these conditions can be met within existing constitutional
restrictions, it would be possible to minimize the risk of opportunistic use of
regulation by the government to expropriate the private investor.

Conflicts also arise over regulatory styles and are magnified by their
political consequences. The capacity charge (CPC) debate has been partic-
ularly heated because of its implications on remuneration of hydraulic
and thermal generators; resulting alignments between supporters and
congressmen threaten intervention in matters of exclusive competence of
regulators. These types of instruments can never satisfy all and do not use
market information to allow for a commercial solution. The gas conflict,
while similar, centers on coordination between policies and regulation
and appropriate timing for liberation measures. The power sector’s regu-
latory style has retained many older structures and habits. Regulation is
usually detailed, but institutional capacity to enforce inspection may be
lacking. Command-type rules (e.g., minimum operatives) have been
preferred because they improve experts’ negotiation field with respect to
the minister and CREG members without energy expertise. At the same
time, such rules directly affect the asset value of companies, and their
execution does not yield any valuable information on demand and will-
ingness to pay. Resolutions of this type are frequent and differentially
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affect the various coalitions of agents, as usually happens with regulatory
arbitration between thermal and hydraulic generators. ACOLGEN has
listed some 15 resolutions relative to CPCs having such effects, and they
are often corrections or fine handling required by unforeseen conse-
quences of an initial resolution. Market agents also complain about
scarcity of consultation and lack of transparency.”

Although a cumulative regulatory process has established bases that
did not exist previously, response to model inadequacies and country
conditions and events has been severely limited. A case in point is
response to market segmentation and price volatility resulting from guer-
rilla attacks to transmission and generation infrastructure. The Caribbean
coast can be isolated from the SIN for periods of up to one year; under
such conditions, it operates as an independent market with sufficient
installed capacity but few generators. Because the pool rules did not
provide for the eventuality of prolonged market segmentation, a single
power price was considered and obtained from an ideal dispatch with no
constraints. Nevertheless, at the moment of power dispatch, system
constraints are taken into account, remunerating those plants with out-
of-merit generation (the difference between their offer and the ideal
dispatch price), and compensating plants with trapped power (the differ-
ence between ideal dispatch price and their offer price). These charges are
known in Colombia as costs of constraints. Until October 2000, they were
shared equally by generators and traders, at which time they became fully
charged to the trader and, ultimately, to the end user.

During the first quarter of 2001, bids from out-of-merit generators
increased substantially, while those from generators with trapped power
neared the zero level. To counter this situation, CREG issued Resolution
026 of 2001, declaring secret all information about reservoir capacity and
state of the grid; it changed the generators’ bidding system from hourly to
daily, sparking strong protest from generators. This was followed in the
same year by Resolution 034, which set a bidding floor for plants with
trapped power and a ceiling for out-of-merit generating plants. Genera-

** A partial explanation of preference for commands may lie with regulators’ fear of volatility, as well
as extreme aversion to rationing, which would expose them to suits, actions for restoring funda-
mental rights, and executive pressure.
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tors claimed these limits did not cover their variable costs. Moreover,
generators considered that Resolution 034 changed the rules of the game,
since, according to their interpretation, complaints over market power can
only be filed with SSPD, not with CREG. In addition, a plant that must
always be dispatched must receive some return on investment, apart from
remuneration for variable costs.”

ACOLGEN claims that the generators have not exerted market power
at any time, but were merely trying to take advantage of a tied market to
compensate for losses incurred because of Resolution 063 of 2000, which
made them maintain valid bids for one week in case lines were out of
service. While proving that exercise of market power is a difficult task,
generators have ample incentives to take advantage of opportunities to
compensate for the effect on cash flow, introduced by changes in capacity-
charge methods, low market prices, and drop in power demand.

Agents agree that CREG procedures have not been transparent and that
generators have often lacked clues about the direction of changes. Some
generators claim that CREG has not consulted sufficiently with the CNO
and that resolution objectives have not been made explicit. Resolutions 034
and 092 were defined as temporary measures, but circumstances under
which validity would cease are not yet explicit. The generators have gone to
court on several occasions, using diplomatic pressure to advance their
cause, even when their legal appeals have not been exhausted.

Concentrating regulatory measures on power generation and trans-
mission reflects the privatization sequence; that distribution fell behind
may have been exacerbated by the novel intellectual challenges posed by
design of a new wholesale market. Policies governing the natural gas
sector have also experienced delay and lack of coordination, with regula-
tion having had to face Ecopetrol’s political power and independence.

% TIn fact, Resolution 034 has not recognized all variable costs, starting from a cost curve for a plant
at maximum capacity, not including fixed fuel-transport costs or taxes, and considering only a frac-
tion of start-up and shutdown costs. Similarly, the resolution has set a floor for generators with
trapped energy, based on the added level of the reservoirs, following a procedure consistent with
that of minimum operatives. Two months later, CREG issued Resolution 092, which recognized fuel
costs, taxes, and exchange-rate variations, but omitted gas-transport costs. On the date of issuance,
CREG sent a circular to the generators, requesting their suggestions on quantifying start-up and
shutdown costs.
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Superintendence of Public Utilities

SSPD has been the most controversial of regulatory institutions. It stands
out because of its inability to implement functions assigned by law.
Mishaps and repeated failures in its supervisory capacity jeopardize sector
performance. Its weaknesses affect continuity of supply, capitalization or
privatization of distribution utilities, ongoing processes in overcoming
lack of liquidity or identifying insolvency in other utilities, supervision of
distribution of tariff formulas and pool prices under emergency resolu-
tions, attention to service suppliers and users, potential for regional politi-
cians to capture regulators, and rules of the game and investor incentives.

SSPD is structured to include state branches and sectoral divisions:
water and sewage; power, gas, and fuels; and telecommunications. Its
many responsibilities are summarized in Box 2.3.

Law 142 entitles SSPD to complement its in-house capacity with
external resources while carrying out its inspection, supervision, and
utility-control tasks. Thus, capacity may rest on the internal control that
companies must exert and on specialized external auditing. Through

Box 2.3. What Is SSPD’s Role?

According to Law 142, SSPD oversees market competition, utility manage-
ment, and compliance with safety and service standards. It informs and
issues opinions to CREG and the ministry on managerial performance of
service providers. It also certifies stratification of residential users in the
allocation of subsidies. Further, it establishes system standards for utilities
and publicly disseminated information. It decides subscriber and user
appeals once the utilities have resolved first instances. Finally, it guides and
supports community participation, especially through Social Development
and Control Committees.

In terms of monitoring and control, SSPD’s main tasks are to ensure that
companies abide by Law 142 and Regulatory Commission resolutions, user
contracts are complied with, subsidies are directed to the poor, and utilities
comply with management indicators set by the commissions. It investigates
and requests information on irregularities that may arise within companies.
It conducts inspections and tests and penalizes companies that fail to
comply with the rules.
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external auditing, SSPD would avoid expansion and be able to hire inde-
pendent, qualified staff for all specialized areas (not only financial ones)
that statutory auditors have dealt with traditionally. Statutory auditors
may also provide these services, particularly in private companies, but as
stockholder representatives, while external auditors represent the users.

However, for SOEs or any company in which the government is stock-
holder, the General Auditing Office has jurisdiction in areas of resources,
rules compliance and relevant authorizations, and management responsi-
bilities of officers in the Attorney General’s Office. In principle, this diffi-
culty would be overcome by exempting such companies from external
auditing and adapting their internal control to general official rules.
However, this approach does not work in all cases. Moreover, competence
areas differ among the General Auditing Office, Attorney General’s Office,
and external auditors.”® Regimes of public and private companies also
differ, adding difficulties by subjecting companies to multiple supervisors
and controllers and poorly coordinated rules.” Law 142 assigned CREG
the job of establishing rules for adequately balancing components of
company control systems. The task remains to be completed, and there are
competence problems with the General Auditing Office, with respect to
jurisdiction of companies and public interest.

In most cases of this type, external auditing has worked poorly; in
others, practices of the General Auditing Office have been followed
without sufficient adaptation to specific public-services requirements
(Econémica Consultores, 2000).%* Causes for these deficiencies are related
to guidelines and criteria assigned to external auditors, expertise required
to establish them, SSPD’s lack of tools to enable these agents to achieve
satisfactory results, and the entity’s lack of interest in them. Results have

* Fiscal control must be the General Auditing Office’s responsibility, which should adapt it to public
services. Other areas not covered by the General Auditing Office or internal control are exempt
from external auditing. External auditing should not only look after the public interest, but also the
interests of entrepreneurs and users, which are alien to the General Auditing Office.

7 Companies are also subject to rules of association, taxation, and labor, as well as jurisdiction, apart
from public-services requisites and activities.

* External auditing deficiencies include superficiality of evaluations, cases of auditor capture by
companies, being a subproduct of statutory auditing (an ingrained problem in large companies),
and lack of stakeholder concern about deficient auditing (an area outside the realm of SSPD).
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included ineffective supervision and control and asymmetry among
private and public operators in this field.

Allegations of market power in the electricity sector have been
common since 2000, but SSPD does not have the information or capacity
to establish it, according to CREG’s rules and criteria. Ex-post control is
difficult, and trying to argue it ex ante would lead to competence conflicts
with CREG. Investigations of unfair competition and competitors’ restric-
tive practices had been a source of conflict with the Superintendence of
Industry and Commerce; they were defined in Law 689 of 2001, a new
adjustment to Law 142 that eliminates every jurisdiction of the latter in
these matters and concentrates them in SSPD, which lacks specialized
infrastructure, staff, and experience in the field. This expertise is available
at the Superintendence of Industry and Commerce.

In general, SSPD’s supervision and control efforts, both human and
financial, have been insufficient, not only with respect to the importance
and complexity of such undertakings, but in other work areas. Supervision
and control are the most efficient, short-term ways to benefit users who
have wrongly been considered well-served by social-control efforts and
resources, to the extent that SSPD seems to have exceeded what is estab-
lished by law. In principle, SSPD is not in charge of promoting social
control, but supports those who organize and execute it, such as territorial
entities and participatory Social Development and Control Committees or
their representatives. Public utilities must even invite them to serve on
their boards. Regarding customer service and claims, SSPD’s work must be
one of guidance and involve other instances of social control; regarding
appeals, SSPD only takes care of them in a subsidiary manner. SSPD has
dedicated considerable funding to filling this type of jurisdiction gap,
which the law assigns to territorial entities. It has overemphasized attention
to petitions, claims, and appeals. Consequently, results from remaining
control agents have been poor. Dedication of State branches to these areas,
versus improving delegated sector divisions in charge of supervision and
control, is an example of SSPD’s wrong focus. The question is whether this
has contributed to, at least in part, entity politicization and emphasis on
regional over national interests.

According to the law, supervision and control of suppliers must be
based on objective measures of results. CREG is in charge of defining
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criteria, indicators, and even models that permit assessment of manage-
ment and results. Management indicators and results plans are the basic
tools. The utilities have submitted their annual plans to UPME; these
plans should, in turn, be the basis upon which external auditing can do its
work, with SSPD in charge of supervising compliance with CREG norms
and imposing sanctions whenever necessary.” In addition to multiple
agents establishing indicators that have not been coherently arranged and
that have design and development deficiencies, a more serious issue is that
the utilities are not supervised or penalized based on such indicators, and
SSPD does not verify the quality of the information involved.

Law 689 of 2001 has led to another philosophy: establishing minimal
conditions of mandatory compliance and indicators to signal the timing
for SSPD inspection and special supervision. This involves classifying the
risk of each company that might need special treatment. Such public clas-
sification runs the risk of influencing third parties (e.g., financiers or
insurers) in a way that will interfere with company management and the
process prior to tenure inauguration. Instead, this process should be
improved and fine-tuned, with prudent regulation that also produces ex-
ante company quality.

Although SSPD has ample authority to penalize, the process is vague
and penalties do not match the benefits of breaking the rules. It is neces-
sary to further typify certain ones and define most a posteriori. Greater
benevolence, with respect to public companies, is observable, and there
may be no definition as to what happens when SSPD manages them itself.

SSPD takes possession of utilities to run them temporarily, and ulti-
mately to liquidate and replace them either because of regulatory frame-
work violations or defaulted payment of a service that must be supplied.
Takeovers are done on SSPD initiative, upon opinion from the ministry or
CREG, and they are optional, not mandatory, especially in cases of liqui-
dation. In principle, they must lead to a contract of fiduciary administra-
tion, and in case of circumstances chargeable to management, a deadline
must be set (two years maximum) to reach liquidation, in the absence of
guarantee to resume normal operating conditions.

» The law is ambiguous about whether SSPD can also define indicators; treatment of public and
private utilities also differ; for the former, there are measures in addition to penalties.
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The main takeover problems identified are as follows (Econémica
Consultores, 2000):

4 Although there is a two-year deadline for defining liquidation,
SSPD is responsible for guaranteeing service continuity without
resources for this purpose (currently, at generators’ expense); it
allows owners lax compliance with responsibilities, which does not
foster sound management but exposes SSPD to liability claims.

4 Management takeovers do not guarantee any improvements in
practice, and would involve subsidies if they have to revert back.
If there is insolvency, temporary management would reap no
benefit, and there would be exposure to claims.

4 SSPD ends up being a judge and a party, particularly in manage-
ment cases.

¢ The fiduciary figure has not been operative at SSPD, which has
appointed its officers to manage and liquidate based on alleged
lack of experience and legal contracting difficulties. This has
resulted in misallocation of scarce resources.

Takeover difficulties are particularly serious for sustainability of
power sector reform. They block privatization; protract political control
of utilities; and either divert urgently needed public funds or pass costs on
to generators, thereby increasing chances for corruption. Regrettably,
SSPD has become known for its corruption scandals, which have led to
ongoing processing of the former Superintendent, as well as certain assis-
tants and legal consultants, on alleged grounds of their acting on behalf of
all parties involved in the claims. This type of action is symptomatic of
SSPD’s cronyism and perverse incentive structure.

SSPD’s attempts at reform are instructive. Nearly every point made in
this section originated in a governmental study that was carefully
conducted to correct mistakes based on earlier experience and current
challenges, which translated into a decree with the force of law issued by
the executive branch and protected by congressional authority. The
Constitutional Court pronounced it unconstitutional because of proce-
dural defects; it was presented again as a bill, which Congress and the
superintendent had modified to disguise the adjustment attempt. This
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was an opportunity to concentrate all supervision of competitive practices
in SSPD (excluding the Superintendence of Industry and Commerce),
maintain the superintendent’s discretionary and jurisdictional authority
for fiduciary inclusion in takeovers, and designate other types of agents
without restriction. By designating the superintendent as the area’s “first
technical and administrative authority” and transferring nominating
jurisdiction of delegate superintendents, a point is reached where super-
vision by constitutional delegation of the president is ignored.

Ministry of Mines and Energy

The MME establishes sectoral policies; its work is restricted by the budget
and the Quadrennial Development Plan, which sets national public invest-
ment for the period.” Under the Constitution, the government, through
MME, is responsible for ensuring adequate and reliable supply security. To
achieve this end, expansion plans for generation and transmission are
under way, and utilities are preparing management plans through UPME.
This requires future demand estimates and expansion plans indicative of
generation and binding for ISA when there are no other bidders for trans-
mission projects, as has happened previously. UPME also collects and
organizes operative and financial data for the sector.

Recent recorded projections have been incorrect, and generation plan-
ning is in disarray because of the economic situation and terrorist attacks.
Planning of transmission expansion lacks economic incentives to alleviate
restrictions resulting from the current tariff system. This causes projects to
depend on guarantees that project coordination lacks the capacity to offer
and financing schemes outside the planning unit domain. Aside from
current planning difficulties and regulatory defects, planning should be a
matter for discussion, since the government must ensure security of
supply. Public projects and guarantees reduce private-investor incentives
because these projects concentrate investment in areas that are the least
capital intensive with the most easily replaceable technology. The role of

* This could be a potential source of rigidity, with politicized cronyism involving scant national
investment resources. The standard of giving the plan priority over the budget has not been
complied with; the current plan is in legal limbo, resulting from procedural defects in Congress.
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the ministry in utility planning has been unclear because it is not using
utilities to define long-term policies and plans and is incapable of appreci-
ating them; since they are a prerequisite, they are partially responsible for
management of companies. The idea of approved plans complies with the
companies’ public regime, but with private ones, the work is restricted, and
other incentives are substituted that would be more appropriate.

The ministry and UPME also have difficulty hiring and maintaining
staff in a sector where many career opportunities are in the private
segment. This results in high turnover and conflicts of interest. A stable
and qualified advisory body is needed to serve as the counterpart to CREG
and SSPD, but that has not been supported in the ministry or even in a
technical unit, such as UPME.

Regulation of Noncompetitive Segments

Consumers with a capacity of more than 0.1 MW or monthly consump-
tion above 55 MWh, who account for about 25 percent of the market,
have the option to buy directly from wholesaler traders at freely negoti-
ated prices and pay transporters or distributors a toll for grid usage. For
most regulated users, the DISCO also functions as a trader. As Figure 2.6
illustrates, net payments from regulated consumers have decreased in real
terms since 1998.

Figure 2.7 illustrates the tariff structure of the regulated consumer,
particularly the ways in which segments and restrictions affect the final
tariff. Despite important regional variations, the average value is relatively
low when measured against international standards, even though it is
overloaded with constraint costs caused by market fragmentation. This is
due, in part, to low generation charges resulting from current oversupply
and partly because of low remuneration for distribution (Box 2.4).

Transmission companies are not responsible for system expansion.
UPME’s expansion plan, with consultant-committee participation
(consisting of generation, transmission, and trading-company representa-
tives) has a normative nature and construction of the plan’s projects is
assigned by bidding.”

*! Through its affiliate Transelca, ISA directly and indirectly controls 83 percent of the national trans-
mission network; the remaining 17 percent is the property of integrated companies.
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Figure 2.6. Regulated Consumer Prices
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Figure 2.7. Tariff Structure Values of the Regulated Market

as of May 2001
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Box 2.4. Tariff Formula

The tariff formula in Figure 2.7 estimates the Unit Cost, UC, as a function of
the following variables:

Pass-through generation cost, G (12-mo. moving average of purchases,
contracts, or spot market).

Transmission costs, T (220 kV and higher levels). Capital cost is recovered
using a tariff base equal to the replacement value of STN components,
while Operation and Maintenance (O&M) costs are recovered as a
percentage of the previous value. Total income from transmission is distrib-
uted among utilities that own the grid, according to their participation in
ownership.

Generation and transmission costs are passed along to the regulated
consumer, with an acceptability threshold of admissible losses set initially
at 16 percent, gradually decreasing to a minimum of 12 percent. This
method gives DISCOS an incentive to reduce losses, using investment
profits.

Distribution charges, D (in $kWh, by voltage levels, which differ by
company). CREG regulates these charges by reviewing price caps every five
years. Valid charges for 1997-2002 were determined as the quotient of
average asset values at the beginning of the period (using regulated unit
costs, typical useful life of assets, and a 9 percent discount rate), plus O&M
costs equivalent to 4 percent, historic averages of net power flows for the
last year estimated for each voltage level and the loss threshold recognized
or admitted. The tariff base is capped at 120 percent of the national
average.

Operational charges, 0, include operational costs, set at 4 percent of the
tariff base, and transmission-constraint costs in the pool operation. Finally,
C covers costs of commercialization.
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During 2000-01, 25 percent of transmission charges was covered in the
form of a national postage stamp.” Beginning in 2002, the bulk of trans-
mission cost was covered by DISCOS-Traders. New generators will pay deep
connection charges. This modality fails to provide economic signals for
locating new projects, thereby eliminating economic incentives for defining
optimum expansion of the gas transmission and transport network; in
turn, the deep connection charges for new generation companies could
create a barrier to entry, as well as unjustified income for existing genera-
tion companies. However, users do not pay the established tariff because of
a cross-subsidy system that favors low-income users (Box 2.5).

Distribution companies associated with ASCODIS have always
complained of inequities in regulatory definitions, especially in terms of

Box 2.5. Subsidies to Subsistence Consumers

Law 142 of 1994 established explicit subsidies for low-income users (50
percent, 40 percent, and 15 percent for income strata |, Il, and Ill, respec-
tively). These subsidies are funded by a 20-percent contribution from the
invoices of high-end users (strata V and V1), as well as commercial, indus-
trial, and non-regulated users. There are legal provisions for additional
contributions from territorial entities and the State. They are not mandatory
and, to date, the State is the only contributor. The Subsidy Solidarity Fund
for Distribution of Income pays the difference between contributions and
subsidies. Consumption levels above subsistence use (200 kWh per
month), and with contributions above 20 percent, were subsidized until
1994. Once Laws 142 and 143 entered into force, dismantling of these
extra-legal subsidies and leveling off of contribution rates (the transition
deadline was December 31, 2001) were agreed upon. However, for various
reasons, Congress has delayed dismantling. The law is ambiguous
regarding 20 percent surcharges for co-generation and self-generation
above 25 MW.

*? Generators paid 50 percent in 2000 and 25 percent in 2000-01, based on location.
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adopting quality norms established after issuance of Resolution 031 of 1997
to set tariffs and the effect of lower-than-expected sales due to recession.
However, sell-off or private capitalization of distribution companies, which
required tariff definition, has forced a tariff review for the five-year period
starting in 2003. In December 2001, CREG presented its proposed draft of
Resolution 080 of 2000, following a year-long discussion on methodology.
CREG’s proposal leaves advance adoption of the new method up to the
distribution companies. In late 2001, CREG issued Resolution 159, thereby
establishing a tariff option for DISCOS in which it freezes the losses
allowance and options for applying quality thresholds for the year 2002. In
early 2002, CREG debated definitions of other tariff parameters (Box 2.6).

Box 2.6. ASOCODIS’ Position
On July 14, 2001, ASOCODIS presented MME and CREG the following proposals:

¢ Raise the ceiling for distribution charges from 120 percent to 140 percent
and call for its long-term elimination.

¢ Gradually increase the real rate of return from 9 percent to a 19 percent
nominal Weighted Average Cost of Capital (WACC).

4 Increase the Operations and Maintenance (O&M) cost ceiling from 4
percent to 8 percent.

¢ Freeze goals of service-quality indicators (frequency and duration of

service interruptions) at 2001 levels, and conduct studies prior to future

modifications.

Regulate energy costs so that they depend only on a company’s purchases.

4 Return to initial power-loss levels (16.5 percent and 18.0 percent),
according to market characteristics; conduct a study prior to decision on
whether to modify these parameters.

4 Update tariffs, based on 3 percent variation of unitary cost components
instead of total variation, and eliminate the 3 percent variation over the
long term.

¢ Regulate trading costs, separating average consumption of nonregulated
and regulated users and market segmentation to regulate long-term
trading costs.

4 Eliminate moving average to transfer constraint costs to users and modify
remuneration of out-of-merit generation over the long term.

<>




128 COLOMBIA: COPING WITH REFORM CRISIS

The new tariff formula is not only vital for capitalization of the 13
State-owned utilities and municipal utilities in Pereira and Cali, but also
for viability of Caribbean coast utilities owned by Union Fenosa. For this
reason and because of its timing (in the middle of an election campaign),
the repercussions will affect the future of reforms. Fenosa has limited
capital infusion in its recently acquired Atlantic coast utilities because of a
breach of promises made by the national government regarding its partic-
ipation. In addition, financially solvent distribution companies
(CODENSA, EPM, and EPSA) seek to improve their financial conditions
through renegotiating the tariff formula.

CREG's response is constrained by a rigid framework that prevents it
from tending to companies’ individual problems, while demanding esti-
mated return on assets and value at replacement cost for all DISCOS. These
concepts are clearly incompatible. Discussion on this topic is reminiscent of
the U.S. debates of the 1970s, as recounted by Alfred Kahn’s classic treatise
on regulation (Kahn, 1988). At that time, utilities and regulators considered
complicated formulas to estimate the tariff base and rate of return inde-
pendently, ignoring that what counts is an income volume large enough to
keep investors in the business, usually fixed according to correlation of
forces between consumers and suppliers at the time of revision.

CREG’s problem is exacerbated by not having prepared to undertake
price reviews. While setting price ceilings every five years appears to have
an advantage over conducting annual rate-of-return regulation, it
demands resource concentration during review periods and careful
preparation, as confirmed by the large amount of resources that Argentina
has dedicated to these tasks. Unfortunately, this has not been Colombia’s
case, which has trivialized the debate.

In addition, legal uncertainty caused by the Constitutional Court and
a recent ruling by the Superintendence of Corporations, which denied de-
capitalization of CODENSA, have created significant uncertainty.

Wholesale Energy Market

Wholesale market design, start-up, and six years of uninterrupted opera-
tion have been one of the reform’s largest accomplishments. On average,
wholesale prices have stayed below the long-term, average incremental
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costs estimated by UPME. Volumes of nearly 150 percent of total demand
are being traded in the bilateral contract and spot markets. The market
offers more than 15 types of contracts. However, participant insolvency,
high volatility, lack of coordination between short- and long-term signals,
and a design that failed to consider persistent transmission constraints
(stemming from market fragmentation caused by terrorist attacks to the
national grid) seriously threaten stability (Figure 2.8).

Figure 2.8. Changes in Wholesale Electricity Prices
(July 1995-January 2000)
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Volatility, Supply Continuity and Long-term Price Signals

Volatility is high in the Colombian power market, even by power-market
standards. Over the past five years, guerrilla attacks, lack of demand-side
response, overcapacity, and recurrent environmental events (including
ENSO and wet periods)—all have contributed to transmission constraints.
Because of heavy dependence on hydroelectric plants, energy constraints
(rather than power as is the case for thermal systems) dominate Colombia’s
continuity of supply. Use of thermal capacity can vary substantially,
depending on weather conditions. Thus, in dry years, thermal capacity is
generally dispatched at high prices in the wholesale market. During rainy
seasons and La Nina climate events, hydroelectric plants satisfy the bulk of
demand; thermal plants can remain idle for long periods, during which
time wholesale market prices are too low. Low levels of capacity use over
several consecutive years mean excessive periods of low payment for
thermal reserve plants, resulting in serious cash-flow problems, which,
combined with a ceiling on rationing prices, obstruct new investments.

Volatility in dispatching gas-fueled thermal plants—arising from
weather-related concerns—creates added problems and distortions in gas
exploitation and transport. Gas reserves should make it possible to satisfy
thermal-plant demand to guarantee supply continuity under critical
hydrologic conditions. Gas transport infrastructure should be designed
the same way. However, because of thermal plants’ wide participation,
seasonal demand, and lack of a secondary gas market, ECOPETROL, the
gas supplier, signed take-or-pay contracts for supply and transport in
order to stabilize use of pipelines. These types of contracts have been crit-
icized because they allocate hydrologic risk to the party less capable of
bearing them: the generator.

This problem is made worse by the fact that many plants located in
the country’s inland were built to use gas produced in the Opén fields,
which were dry upon development. As a result, these plants are supplied
gas from the Atlantic coast, transported through pipelines with serious
capacity constraints, which can, in turn, limit supply to plants located in
remote areas with critical hydrologic conditions.” Although more remote

* In certain cases, substitute fuel has been used in refinery plants and industries to liberate gas for
plant use during critical seasons.
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plants could be adapted to operate on oil byproducts, a definitive solution
to the problem would come only from exploitation of new fields (Cusiana
reserves) once CREG resolves the pricing issue.

Introducing price flexibility has been extremely difficult in Colombia.
Regulation aims at price stability and sets ceilings during times of
shortage. Under such circumstances, consumers are not exposed to price
fluctuations and are unable to respond to prices with alternative meas-
ures, such as self-generation or efficiency-improvement investments.
Nonregulated user demand, representing 25 percent of total demand, is
more elastic in theory since the users have real-time meters; however, they
usually participate in the market through long-term contracts that give
them a relatively smaller margin for maneuvering. However, average
contract terms are short and seasonal, which can provide a sound signal
to both consumers and investors. The tariff formula for regulated users
includes a 12-month, moving average of energy that generators purchase
from trading companies, which prevents the price signal from being
transmitted; the price signal is continuously distorted because delay leads
to lower or higher prices when the opposite is required.

Critical to all power supply system goals is ensuring continuity of
service delivery. Recent rationing in California and Brazil strongly confirm
the rationing lessons that Colombia learned during 1992-93: Whatever the
reasons for interruption, the government is responsible for re-establishing
power, and how diligently it does so will determine its survival. Thus,
finding a solution to supply-security problems is crucial, not only for
acceptance of regulatory reform, but also for its sustainability.”

However, regulatory interventions in the Colombian market, though
clearly well intentioned, are not necessarily well designed, and they can
weaken the system’s capacity to supply reasonably secure flow. The solu-
tion provided by the country’s regulatory framework has three comple-
mentary components: CPCs, operational minimums, and rationing code.
CPCs aim at recognizing (through income) the reliability that certain
plants confer upon the system during the dry season. This charge is
collected by generation companies through power sales, and is distributed

** For more detailed treatment of the supply-security issue, see Chapter Five.
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among them according to the Theoretical Remunerated Capacity (CRT);
CREG computes the CRT, using a model that takes into account the ability
plants have to generate power under critical hydrologic conditions. The
collection method of the charge creates a market floor for generation
companies (Equivalent Power Cost), which must, in theory, provide suffi-
cient resources to remunerate plants and foster investment in reserves. To
guarantee short-term continuity of supply, the Minimum Operatives
(MO) system imposes restrictions on operating reservoirs that limit use of
stored water to preserve critical reserves until the dry period ends. This
means that hydroelectric generation companies forfeit discretion to act
according to market signals. MOs change annually, according to supply-
demand balance and level of reserves. When a reservoir falls below these
levels, the hydraulic plant is dispatched only after the last thermal plant.
In addition to this intervention, another, more critical level was fixed
under which the plant may not be dispatched. In this case, programmed
rationings are put into effect.

Although the three instruments were designed to ultimately ensure
supply security, their adequacy and efficiency in obtaining it remain
unclear. Even though CPCs are a clear incentive to construct new plants,
the importance of this incentive depends critically on the monetary value
assigned to them. Thus, depending on whether this value is assigned
above or below long-term marginal costs, the result can be remuneration
excess, giving way to over-installation or a capacity deficit. The calculation
method has been continuously questioned since parameters for 2001 were
adopted. Criticism has focused on three fundamental problems. First, the
capacity to be compensated is difficult to justify based on an administra-
tive criterion, no matter what sophisticated models are used to estimate it.
Second, income distribution among generation companies depends
greatly on the model’s implicit assumptions, particularly the hydrology
adopted. Third, incentives are not clearly associated with security; this was
demonstrated during the ENSO events of 1997-98, when the method did
not guarantee plants remuneration that effectively contributed to security.
On the other hand, regulatory changes have significantly affected the
incomes of diverse generation companies, resulting in wrangling over
assignment of such income and continued modifications of the rules (15
changes have been made since 1996). The CRT calculation for 2001 propi-
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tiated redistribution of remuneration from hydroelectric plants to
thermal ones; as a result, hydraulic generators felt expropriated and sued
CREG. In short, the consensus is that an administratively fixed system of
charges does not produce appropriate incentives to guarantee an adequate
level of supply security or an efficient combination of thermal and hydro-
electric technologies.

Establishment of minimum operation levels for water stored in reser-
voirs further complicates the problem. First, it is not obvious that these
regulations are required or if hydraulic generators have incentives to empty
their reserves to sub-optimum levels. Expected shortages can create strong
incentives to keep water impounded to take advantage of higher prices.
Consequently, efficient operation of reservoirs is profitable both socially
and privately. Second (and perhaps more importantly), expected interven-
tion in reservoirs may create perverse incentives. Anticipating limited
generation caused by the minimum operation levels, hydraulic-generation
companies may be tempted to increase production and avoid leaving water
impounded in reservoirs; this, in turn, could anticipate reaching the inter-
vention threshold. In fact, discretionary application of minimum levels
during the 1997-98 ENSO event prevented dispatch of numerous hydro-
electric plants, which were forced to comply with commitments by
purchasing in a spot market at high prices, due to thermal generation
companies’ exercise of market power to end the dry period with half-full
reservoirs. The effect of this measure was that only hydraulic generators
paid the cost of keeping the reserve, making them feel expropriated.

Because of these deficiencies, CREG hired a consultant firm to
propose a substitute method that would simultaneously eliminate the
need for CPCs, minimum operation levels, and the rationing code (TERA,
2000). The consultants’ proposal, based on the purchase and sale of
contracts of firm energy options, was complemented by a futures market.
ACOLGEN and other sector agents have strongly criticized this proposal,
and CREG itself has delayed implementation. The alleged reasons for
opposing the proposal are based on its complexity, which would make
implantation difficult in light of the country’s institutional restrictions
and weaknesses. However, at the core of the matter is a natural resistance
from generators, who see the potential for reducing the CPCs they
currently receive.
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The consultants hired by ACOLGEN have made simpler contract
proposals limited to energy-security options (Vasquez, Rivier, and Pérez-
Arriaga, 2001; TERA, 2000).” The idea is to contractually commit gener-
ation companies to be available whenever needed because of power
shortages. The contracts consist of a combination of financial purchase
options with a given strike price and penalties for compliance failure.
When the spot price exceeds the contract strike price, the contract gener-
ator must compensate its counterpart in the contract (consumers) for the
difference between prices; therefore, this option, sets a de-facto cap for the
electricity price. If the generator cannot deliver on its contractual obliga-
tions in physical terms, it must pay an additional penalty. To compensate
it for the cost of consumer payment and to ensure adequate level of supply
security, the generator receives a premium.

As von der Fehr discusses in Chapter Five, contracts are to be traded in
an auction process, whose goal is to create a reliability market that deter-
mines the price of the reliability product by means of market-based mech-
anisms. The regulator sets the basic parameters of the contract (strike
price, total amount of contracts to be issued, penalty for non-delivery, and
contract duration), and, at auction, generators submit price-quantity bids
for the total amount of capacity they wish to commit and the minimum
acceptable contract premium. Winning bids are selected to minimize total
premium costs (the highest accepted premium determines the price of
contracts). This proposed approach reduces the need for administratively
determining certain reliability criteria (e.g., individual market participants
determine the amount of capacity generators have to offer and the cost of
ensuring the required level of reliability); however, certain critical param-
eters (e.g., strike price, overall system-reliability criteria, non-delivery
penalty, and contract duration) would still be set administratively.

As the author points out, the single contract type proposed implies a
degree of arbitrariness with respect to choice of key contract characteris-

* These two proposals are similar, with certain differences. TERA suggests firm energy options, a
futures market (to cover options sellers [generator] risks and support short-term assuredness),
modification of procedures to introduce rationing, and taking other out-of-market actions. A
rationing event can be adopted only if reliability is threatened, based on public information and
reasonably identifiable criteria. The assumption is that suggested rules will affect the market less
often or severely than existing rationing procedures and minimum operation levels.
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tics and leaves market participants little flexibility. Moreover, it is unclear
why price and quantity protection should be combined into a single
contract. They could, at least in principle, be disentangled by introducing
two types of contracts: one containing the firm-energy element and a
penalty for non-delivery and the other, a purely financial contract,
containing a strike price and option premium. Having two types of
contracts would enable the market to determine the insurance premiums
for supply security and price protection separately, allowing both genera-
tors and consumers a more flexible choice.

Firm energy contracts, unlike CPCs, require creating an entirely new
market, with the necessary institutions and regulations, including mecha-
nisms to ensure that participants adhere to market rules. As the author
mentions, if the penalty for non-delivery is set too low, generators may be
tempted to over-contract in order to benefit from the payment of contract
premiums. Moreover, in cases of demand and supply imbalances (with
correspondingly high spot prices and difficulties in ensuring the required
energy), agents may be tempted to default on their contractual obligations
(in extreme cases, by declaring themselves bankrupt). Thus, it is necessary
to select the rules carefully, continually oversee market performance, and
impose sanctions on agents who do not abide by the rules.

Under this proposal, the regulator would still be responsible for
supply security. A potential alternative would be to introduce demand-
side bidding in the contract market, thereby allowing consumers (or
suppliers on their behalf) to determine contract coverage. This would
eliminate the need for fixing a reliability criterion, and leave decisions
about the required level of supply security to the market. Another option,
as suggested by von der Fehr in Chapter Five, is to follow the example of
Guatemala, whereby consumers determine their level of supply security,
while other (regulated) consumers are provided full security and their
suppliers’ obligation to ensure it.

* TERA (2001) assumes that consumers (or traders on behalf of consumers) would buy the energy-
security contracts. However, contractual coverage would be subject to supervision by market oper-
ators so that, in fact, the market would maintain responsibility for determining the minimum level
of supply security. Following a reasonable transition period, qualified users would choose their
coverage level. Moreover, a secondary market with contractual positions that could be revised
would be considered.
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Market Design, Market Power and Vulnerability

The pool of mandatory agent participation operates based on capacity and
price offers made by agents who use a marginal-cost system method. The
pool price for each hour corresponds to the daily offer of the last generating
plant—capacity and price—necessary to satisfy demand during the respec-
tive hour. Hourly pool price and long-term contract prices are the basis for
valuing commercial exchanges among agents. Similarly, CPC payments,
cost of ancillary services, and cost of constraints are liquidated in the pool.
Generation companies receive value of contracts as payment. The difference
between a generator’s total dispatch and its long-term contract sales must
be sold or purchased in the pool at spot price.

Theoretically, offers must reflect costs and are subject to SSPD control;
however, in practice, the offerers enjoy discretion, and prices may exceed
costs. Although dispatch of generating units is centralized, based on the
price offers submitted, in practice, generation companies have many oppor-
tunities to affect the potential for dispatch. This is particularly valid for
hydraulic generation companies, where offers are based on the cost of water.

Power-pool prices are determined in terms of ideal economic
dispatch, which does not consider the current state of the grid. Once the
ideal economic dispatch is determined, actual dispatch is scheduled,
taking grid constraints into account. Differences between ideal and actual
dispatches are the costs of constraints. These costs are assigned so that
plants with out-of-merit generation are paid the difference between their
offer price and that of the ideal dispatch, while plants with trapped power
(i.e., power that cannot be dispatched because of grid constraints) are
paid the difference between the pool price and their offer price.” Traders
pay the cost of constraints proportionate to their commercial demand.
The share of costs increased significantly over the last several years. The
timing coincided with intensified terrorist attacks beginning in mid-2000,
which practically segmented the system into several subsystems. Clearly,
the premise that costs of constraints would be so slight that they would
not affect adoption of the model no longer held. However, the system
continued operating under the guise of a single integrated system, and

> Abuses caused these constraints to rise substantially, which led CREG to establish controls.
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constraint costs increased significantly during 2000-01, with adverse
effects on end-user tariffs.

Prolonged fragmentation periods (the interconnection link between
the Atlantic coast and central Colombia was operational for only one
month during 2000) were never foreseen when market designers adopted
a single ideal dispatch and equal distribution of constraint costs among all
agents. Added to the technical problems of keeping service continuity
under current public-order conditions (actual dispatch is increasingly
distant from ideal dispatch), market fragmentation increases chances for
agents to exert market power.

Colombia’s concentrated market structure, exacerbated by significant
transmission constraints, provides ample opportunity to exert market
power.” Furthermore, a high degree of vertical integration exists, caused
by restrictions imposed during reform negotiations, as well as mergers
and acquisitions; various studies corroborate these allegations (Garcia
and Arbeldez, 2002; Sttachetti, 1999). However, transmission grid
constraints (especially along the Atlantic coast) and terrorist attacks have
given ample opportunity to exert market-power practices. Generation in
fragmented markets becomes security generation, and chances for
competition are substantially diminished. Other generators are located in
areas where terrorist attacks prevent dispatch at maximum capacity,
which also gives them room to submit their offers in a way that maximizes
the payments they receive for constraints.

As discussed earlier, CREG’s measures to control market power under
transmission constraints have been criticized as inappropriate interven-
tion in the competitive market. However, when conditions that made
competition possible no longer exist or prove inadequate, market inter-
ventions are clearly legitimate within the spirit of the new regulatory
framework; this has been the rule, rather than the exception, in all
competitive markets worldwide. Any agent that claims otherwise risks
being accused of being out of touch with debates sparked by the problems

* CREG’s preventive measures notwithstanding, the four largest utilities control 65 percent of
installed capacity (with the three largest controlling 50 percent). The maximum participation
allowed (direct or indirect) is limited to 25 percent of total installed capacity or the difference
between average available annual capacity and demand peak. Maximum participation by traders is
limited to 25 percent of total demand.
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of the last few years (Littlechild, 2001). According to Joskow (2001a), most
economists who have requested that the Federal Regulatory Commission
play a more active role in controlling market power by some agents in
California and other U.S. regions have, at no time, suggested use of rigid
price caps (they have referred to the potential dangers of using them).
Proposals to be developed in the short term refer to reduction of gener-
ator incentives and ability to benefit from market imperfections by setting
prices above equilibrium level. Joskow suggests using a conditional rule
that specifies explicitly the circumstances under which these measures
would be lifted to counter criticism that temporary measures tend to
become permanent. From this perspective, the problem may be viewed
best in these terms: Given the inevitability of changes and adjustments, it
is important to ensure that they be made in a predictable manner,
adjusting to principles, following transparent procedures for their execu-
tion, and establishing clear criteria for their advisability.

Summary: Stagnation, Vulnerability and Counter-reform
Threats

Building on earlier discussions that illustrate the lack of fitness between
reform elements and the country’s institutional and resource capacity, this
section introduces the external shocks that precipitated the current crisis
and makes a preliminary assessment of the conflicts and special interests
that may effectively threaten sustainability of the reform. First, however, it
is important to recognize that, at the time of reform:

¢ The basic elements of an institutional framework (agents and
rules of the game) had been completed.

4 Private investors were no longer attracted as minor actors filling
gaps left by state-owned utilities, but as integral players in the new
market scheme.

¢ Nearly complete fiscal dependence and its condition as source of
major macroeconomic imbalance were overcome (an accom-
plishment that was the main reform booster).

Continued development of the new model could have been expected,
perhaps somewhat ingenuously and superficially, by consolidating its
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decisive elements, filling gaps, and correcting defects, such as those derived
from forced, inefficient administrative solutions to problems that could be
solved with further development of the regulated market (e.g., procuring
better long-term signals for expansion). However, by 1998, the interests
generated in the interim and by those benefiting from the old order had
protracted reform implementation and restricted response capacity to
shocks. Therefore, it is important to discuss not only how external shocks
limited the system’s capacity to consolidate reform, but to inquire further
into the incentives fostered by reduction in the size of the pie—to seek
rents and new, stable configurations that favor them further at the expense
of the basic purposes of reform (Box 2.7).

Drop in demand and payment capacity of users, along with fiscal
constraints to invest in the upgrading of DISCOSG (which was needed to
privatize them and manage their subsidies) are the strongest exogenous
factors affecting their crisis. Along with stagnation of privatization, this
crisis added to the financial situation of territorial entities and the culture
of non-payment among official entities, which, in turn, resulted in default
or delay in payment to generation companies, opportunities to maintain
political control of utilities, and extraction of rents or subsidies from the
national government. Added to this complexity was the public’s disap-
pointment in privatization, and, paradoxically, scandals and corruption
(e.g., BOT contracts), which were used opportunistically to attack reform
and privatization. The government’s weak circumstances, combined with
a fragmented, lax parliamentary discipline, facilitated attacks on the
potential of reform through individualized and harmful initiatives that
favored special interests, including the coal sector.

Stagnation of privatization, in turn, creates fiscal needs that can no
longer be met in the face of a weakened economy and the urgency to
attend to other fronts, including social investment and security. Because of
fiscal and regulatory incapacity, exogenous shocks precipitate cumulative
and interdependent processes that affect the functioning (mainly via
nonpayment), trust, and security of investors and users, and an open
opportunity for rents and counter reform.

The thrust of reform and success of the new model are based on
support from a decisive, winning coalition that must compensate losers
without making them into winners or permanent parasites blocking the
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Box 2.7. External Shocks: Threats to Sustainability

¢

Drop in demand, resulting from Colombia’s worst ever economic reces-
sion (1999) and weak recovery.

Guerrilla attacks on transmission and generation infrastructure.
(Colombia’s armed conflict has worsened, demands the government's
current and future resources, further postponing a solution.)

Legitimacy of the reform models in question. (Power conditions in
California and Brazil and overhaul of the English model have opened up
better opportunities for investment in other countries and reduced the
legitimacy of the models on which the Colombian reform was based.)

General public disappointment at privatization'’s failure to show results;
slow or nonexistent institutional second-generation reforms; and
economic weakness to maximize and better distribute reform results.

Government's lack of parliamentary support, which has limited its ability to
control and boost reforms. (This has been made more acute by the failure
of political reforms necessary to overcome a short-term outlook, oppor-
tunism, and lack of political leadership and organization; the government
has inherited a fiscal imbalance impossible to solve in the short term, which
diminishes maneuverability and imposes adjustment restrictions.)

Increased legal insecurity. (This is perhaps part of the natural develop-
ment of the new constitutional framework; however, it is also caused by
an inability to tackle new problems; gaps created by executive and
legislative branches; a scheme with insufficient supervision or checks and
balances; and lack of transparency, consistency, and accountability.)

Reform development leading to a rethinking by the main actors and
closer adherence to global strategies (rather than only local necessities
and circumstances).

Territorial entities slipping into general financial crisis, dragging DISCOS
along with them (to the extent that the government has been unable to
control transfers or debts and moral hazard conduct affects the partial
bailout procedures implemented thus far).

Gas sector's lack of strategic guidelines (its regulation is not congruent
with or adjusted to the power sector).

Poor use of the oil boom—that is, no savings but heavy squandering—and
lack of a timely sustainability and expansion policy. (This factor is critical
for public finance, largely defining general-sector economic policies.)
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achievement of goals or the potential for forming other coalitions around
challenges and goals fundamentally contrary to them. The State’s continued
entrepreneurial involvement, its allocation of subsidies for political reasons,
and the indefinitely prolonged transition are at the core of the counter-
reform proposals. They provide electoral dividends at the cost of a sustain-
able sector and blockage of benefit extension to other groups that could
support the reform, such as those without service coverage.

Analysis of the political potential for reform’s success, failure, or devi-
ation foremost requires identifying the actors and their interests. The
main source of opposition to reform consolidation lies in the cronyism of
politicians and congressional members with direct regulatory power who
are scattered without mobilizing users. Some have regional and individual
interests in public-investment projects. However, with elections immi-
nent, reversion of privatization processes and tariff limitations may be
opportunistic causes, as they were in some cities during the past election.
Major risks are derived from partial measures favoring local or individual
interests or from blocking privatization to preserve rent extraction from
fiscal coffers. There is a dangerous potential for opposition catalyst, or
beneficiaries from stagnation of privatization, and extraction of rents and
perks, which has sometimes concentrated on SSPD.

Private agents and sectoral companies that support the reform have
recently been displeased with the instability of rules of the game, as well
as regulatory uncertainty and delay, particularly regarding potential tariff
changes and corrupt supervision-and-control practices. Recent strategies
tend toward global interests and prospects; these may work against the
reform principle that promotes competition in segments that allow it, and
instead favor structures that permit vertical integration. All of this makes
private agents and sectoral companies conditional supporters for now; in
exchange, they request more independence, better regulatory quality, and
a level playing field to face potential public competitors who would favor
the reform, though with little regard to ex-ante control of concentration
and anti-competition practices.

The greatest potential for consolidation of power sector reform could
arise from the fiscal discipline that would induce privatization processes,
dedication of meager resources to subsidize the poor, and extension of
coverage to overlooked areas. Along with a credible compromise to avoid
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State involvement in costly public projects, which so discourages private
participation, such discipline would broaden a favorable coalition.

Conclusions and Recommendations

While much of the reform agenda has been implemented, yielding some
expected results and overcoming barriers implicit in the former regime,
mismatch between the model’s assumptions and institutional and resource
capacity has weakened the outcome; thus, reform is vulnerable to external
shocks, which threaten sustainability. Only by understanding these circum-
stances can a rethinking of strategic formulas and solutions occur.

Weakened Climate for Reform

Technical and institutional limitations, initial conditions, compensations
and concessions granted during the reform process—all have complicated
implementation, generating new interests that benefit from reform stag-
nation, preventing the extension of benefits to other critical groups that
could become supporters. Strong regional interests and weak regulatory
institutions have prevented the national government from relinquishing
its entrepreneurial role and prolonged the transition period. While model
weaknesses did not stand out during periods of growing demand and new
investment opportunities, absence of a paradigm shared by all actors
made the reform vulnerable to sharp changes in investment drivers.

The economic recession of 1999 and escalating guerrilla attacks dete-
riorated conditions that would have permitted all parties to benefit from
the reform process, turning it into a zero-sum game. Everybody struggles
to survive in a depressed market, where regulation measures are fought
over bitterly. This climate has weakened the reform coalition, which now
faces a difficult period plagued by opportunistic initiatives aimed at
reversing reform achievements. As a result, the set of available options for
entrepreneurs, consumers, and the government is further restricted.

Erosion of Support

Public disorder, insecure national and international economic conditions,
regulatory institutions’ lack of credibility, and uncertain distribution regu-
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lation hardly make Colombia a haven for foreign investment. Harsh
economic conditions and larger flows of refugees add to utilities’ bad debts
and multiply illegal connections. Taken together, these problems pose two
serious consequences. First, foreign investors will demand returns on
investment to make up for the risk. Second, they will tend to protect them-
selves through negotiation of special privileges (e.g., favorable fiscal treat-
ment, bailout operations, or vertical integration). This lack of private sector
appetite may limit the options available for solving distributors’ problems.

Even so, current economic deterioration makes it harder for
consumers to accept rate increases necessary to complete the sale process
of distribution companies. The legitimacy crisis of the model, simultane-
ously stressed by tariff increases triggered by transmission constraints, the
PPA debate springing from scandals and corruption claims in the
TermoRio case, and the SSPD mandate have all eroded public support for
reforms, thereby facilitating opposition from opportunistic politicians. As
a result, numerous reform proposals have been put on the table and call
for immediate action.

Although the limitation of State funds to invest in the sector can be
taken as an assurance against reversal of privatization and costly public
investment, this is no guarantee that public funds will be directed exclu-
sively to high-priority works

The slight tolerance allowed by price volatility limits involvement of
demand options as part of a strategy to ensure security of supply.
Paradoxically, aversion to blackouts leads to more expensive service in the
long run if valuable instruments to control them—namely price signals—
are overlooked.

Concentration of urgent decisions in the hands of a relatively weak regu-
lator limited by scant resources and restrictions of the judicial regime, deprive
the regulator of a long-term vision, inducing it to preserve the status quo.

Road to Sustainability

Within this complex scenario, an array of proposals must come forward
to counter current threats without compromising long-term reform
objectives. Building upon sectoral diagnostics and keeping in mind
constraints that limit potential options, the authors suggest that sustain-
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able power service over the long term can only be achieved by re-estab-
lishing institutional legitimacy and credibility, and by setting clear priori-
ties for public expenditure and private entrepreneurial participation that
does not conflict with the reform’s long-term goals.

Some of the proposed measures require changes in the regulatory
framework, where the political opportunity to introduce reform can be as
important as the reform itself; others call for no legal reform, and their
immediate implementation would help improve sector performance.

Attracting private investors requires minimizing regulatory risks,
while controlling market power and guaranteeing service quality require
effective regulatory institutions. To this end, it is necessary to strengthen
institutional legitimacy and credibility by eliminating constraints to
performance, reassigning functions, minimizing conditions that permit
opportunistic government actions, and adopting a more transparent and
predictable regulatory style. The new regulatory framework must achieve
a stable political balance, where partners are not interested in altering the
status quo, even in the face of moderate shocks.

Reaching an adequate investment level also requires price signals and
a better-functioning wholesale market. It implies participants’ consensus
for more realistic operational procedures in a segmented market, as well
as more appropriate instruments to guarantee supply security.

Availability of State financial resources and capacity to acquire new
ones are constrained by the commitments and requirements of the peace
process; this leaves scant margin for public investment in the power
sector, and forces the State to define its sectoral priorities and strategies.
However, this budgetary constraint may not suffice in keeping the State
from embarking on large hydroelectric projects publicized in recent elec-
toral campaigns. Furthermore, difficulties in selling public distribution
companies and avoiding regional politicians’ opportunistic use of SOEs
may increase an already heavy financial burden. Thus, it is imperative to
build consensus around the limitation of State financial contributions and
guarantees to provide service access to the poor and to guarantee conti-
nuity of supply, while avoiding entrepreneurial involvement.

Under these conditions, completing the privatization process and
ensuring incentives for future private investment allow for no delay.
However, maintaining investor interest, at the expense of a slightly
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competitive market plagued by concessions to particular interests, could
compromise the future of reform.

Analysis, adoption, and implementation of these suggestions belong
to stakeholders in the Colombian power sector: the executive, legislative,
and judiciary branches of government; regulatory institutions; and
producers and consumers. To cope with the crisis, the authors outline an
action plan that includes the following recommendations.

Recommendation 1: Build stakeholder coalition to support
sectoral sustainability.

As an alternative to ongoing congressional proposals to reverse reform,
the government should mobilize power sector stakeholders into a wide
coalition to boost adoption of measures that seek to strengthen 1) insti-
tutional legitimacy and credibility, 2) prioritization of public expendi-
tures, and 3) participation of private entrepreneurs that does not conflict
with the reform’s long-term goals.

Despite the moderating effect of the Inter-sector Commission of
Public Utilities on discussing the many anti-reform proposals or elimina-
tion of Law 142, at the time of this writing, parliamentary groups and
presidential candidates were still promoting them. While quality of polit-
ical debate, particularly media coverage, has improved since the first signs
of a sectoral crisis became evident (in early 2001), key public figures and
opinion makers still misunderstand the true cause of current problems.

Forming a strong coalition of stakeholders around these principles is
not easy; it mainly requires:

¢ A good understanding of the participation constraints of the
stakeholders involved. Each stakeholder has minimum require-
ments without which it will not participate in a coalition to advo-
cate the reform process. The behaviors of Medellin and Cali,
private distribution companies, and other potential investors are
dictated largely by these requirements. Therefore, these
constraints, as well as those of influential politicians genuinely
concerned about the system’s capacity to supply power to the
poorest groups, deserve special attention.
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¢ Rallying public opinion and users without coverage and envi-
ronmental groups. These stakeholders should be mobilized
through a well-planned, public-education campaign to dissemi-
nate reform benefits and options to facilitate access by the poor
without jeopardizing the sector’s financial sustainability. To
succeed, such campaigns must be accompanied by concrete meas-
ures to protect the reform from opportunistic, corrupt manage-
ment that characterized the old regime.

¢ Negotiation. Better education and seeking stakeholder consensus
and participation are as essential as negotiation. What are the
parameters and resources for achieving this? What type of forum
would be appropriate for legislation? Who should lead this effort?
These are the key questions the stakeholder must answer.

Recommendation 2: Re-establish legitimacy and credibility
of regulatory institutions.

The national government, within limitations imposed by the National
Constitution, should carry out legal and regulatory changes to lift
constraints that have affected CREG’s performance and restructure the
SSPD. CREG is responsible for adopting a regulatory style that will rein-
force transparency and make its interventions more predictable.

Promoting SSPD Reforms

SSPD’s legitimacy crisis stems from a design that assigns it functions that
it cannot fulfill. Consensus among sector agents is reflected in the
following recommendations:

¢ Recognize the heterogeneity of public services and special char-
acteristics of electricity and telecommunications that reach
beyond the local sphere, and are, in fact, a national and interna-
tional market.

¢ Define intervention and liquidation criteria and appropriate
instruments for implementation. Prior experience is an example
of the failed intervention and liquidation mechanisms of utilities.
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A legal solution is needed to enable immediate liquidation of util-
ities that have undergone intervention or to formulate financial
and managerial requirements to bail them out.

¢ Delegate social control. SSPD capacity has been strained in
responding to complaints filed by utility users. The organization
has gone too far in promoting social control; it has assumed tasks
that belong to municipal governments and participation commit-
tees to the detriment of its duties in utility supervision and
control, which eventually influences politicization. Although the
law compels utilities to hire external auditors, their application
has not been successful and could be helped by better use of statu-
tory auditing instruments—a good example of how to relieve the
SSPD of its burden without deteriorating user rights. Freeing up
the SSPD from tending to individual user complaints will enable
it to channel resources toward measures capable of changing
utility behavior and adequately defending its decisions in court.

¢ Reassign market-power control functions. Experience with
power markets worldwide has confirmed how difficult it is to
handle generators’ market power with only ex-post control proce-
dures. The best practices combine regulatory and control meas-
ures, assisted by market follow-up by a highly specialized body
that can address recommendations of both the regulator and
competent agency. This is the case in the markets of Alberta
(Canada), California (U.S.), the Netherlands, and Panama.

The market operator would conduct detailed follow-up, process the
information, and submit it to a group of international experts that would
meet periodically to analyze it and make recommendations, either to CREG
or the Superintendence of Industry and Commerce (SIC). The group’s
recommendations would permit CREG to issue resolutions required to make
necessary market adjustments and allow SIC to process behavioral penalties
and authorize acquisitions and mergers. This expert group would not involve
increased bureaucracy because its members would not be public officers;
rather, they would be part-time consultants, preferably foreigners, who could
be assigned to the market operator, as in other countries, or hold a position
in SSPD, similar to the Securities Superintendence’s arrangement within SIC.
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Reorganize SSPD’s administration, within the limits imposed by
law and the Constitution, to make its operation more efficient
and minimize incentives for opportunistic use, which favors
cronyism.

Lifting Constraints to CREG Performance

Instead of reiterating the need for CREG to have formal independence as
an end in itself, the authors believe it is more instructive to repeat the
recommendations resulting from the experiences of other instruments

with such independence: Eliminate the government’s potential for oppor-

tunist action to expropriate private investment via price control or other

mechanisms or use its regulatory role to favor State companies. The

authors’ specific recommendations are to:

¢

Define CREG functions. Although there are powerful reasons for
a continuing presence of ministers in CREG, conflicts of interest
could be reduced if responsibility for policies outside the regu-
lator’s control could be separately established beforehand.
Control potential opportunism. Although excluding ministers
from CREG could weaken the commission in the view of agents,
opportunistic actions by the State could be controlled by modi-
fying its internal rules to qualify decisions that the government can
veto or through the credible commitment implicit in submitting
certain decisions, such as market power, to an independent group
of experts for recommendation. The regulatory style changes
suggested below also tend to compensate for formal independence.
Select and remunerate experts and use resources. The regulator’s
efficiency depends ultimately on the prestige of the commis-
sioned experts and the timely access they may have to the most
respected consultants worldwide. It would require a government
study and implementation of procedures that would permit
competitive remuneration to the future commissioned experts
and CREG technical staff. Although certain inabilities and limita-
tions appear to originate in a biased interpretation of the law,
others may call for modification.
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Changing Regulatory Styles

¢ Transparency. Despite recent progress in regulatory process
transparency, a steady course in this direction is fundamental.
Although many of the authors’ suggestions point toward trans-
parency, they must be complemented by formal accountability
proceedings, such as annual reporting to Congress on perform-
ance of adopted regulations, which includes all of the country’s
existing control proceedings. CREG should make all of its rulings
based only on public information.

4 Predictability. Contrary to a popular claim, market intervention
is legitimate within the general regulatory framework and is the
rule, not the exception, worldwide when conditions that made
competition possible are no longer valid or prove inadequate.
From this perspective, given the inevitability of changes and
adjustments, the conditions must be predictable, adjusted to
principles, and executed transparently, with clear criteria for their
advisability.

¢ Self-analysis of CREG’s regulatory style. With the help of
consultants, CREG should carefully analyze its regulatory proce-
dures in order to assess institutional transparency, predictability,
tendency to micromanage, and overall regulatory style.

Recommendation 3: Strengthen the wholesale energy market.

To re-establish its credibility and that of the wholesale market, CREG
must adopt modifications in design of the wholesale market to facilitate
control of market power and ensure continuity of supply.

Preventing and Controlling Market Power

In addition to the suggested market follow-up committee, which would
advise CREG on adjusting rules when called for, explicitly recognizing the
fragmented condition of the market would make CREG’s activity more
predictable. For this purpose, a conditional rule would be established:



150 COLOMBIA: COPING WITH REFORM CRISIS

Observing an internal indicator, such as network conditions, triggers
special norms that consider the scope for competition in each segment.
Thus, for example, the factors defining must-run generation and the
remuneration that would apply under these circumstances would be iden-
tified beforehand, as would the indicating level that triggers the system
back to normal.

Besides the technical problems implicit in maintaining continuity of
supply under current public-order conditions (the gap between actual
and ideal dispatch is ever increasing), market fragmentation increases the
potential for agents to exert market-power practices. However, when
CREG intervened in the market in early 2001, generating companies
protested in unison, claiming that the government changed the rules of
the game to expropriate income to which they were entitled.

Several generators interpreted the regulation as an inflexible rule
under which SSPD could determine only ex post if there was market
power, regardless of the operational conditions of the grid. The generators
oppose the government’s discretion to define market-power conditions ex
ante. However, as Dixit (1996) mentions, all parties in these cases win if
the regulator gains credibility by giving up discretion to change the rules.
This does not imply unconditional signaling of future regulation; rather,
it can be interpreted as a rule of conditional response adopted as a func-
tion of other variables. Rules of this type are better than discretion, while
unconditional rules are not.

Conditional rules must be applied simply to avoid future oppor-
tunistic use. The regulator must be positioned to balance trade-offs
between flexibility and credibility. Dixit suggests that ideal regulation
combines simplicity with the advantages of having inflexible rules for
certain circumstances and flexible rules for others, as well as contingencies
for changing regimes.

In the case of Colombia’s fragmented market, submarket size or the
cost of constraints could be used as criteria. When parameters are within
the range, the existing rule would apply, because assumptions about an
integrated market are reasonably true. Conversely, when the variable is
out of range, flexibility is required; in such a case, it would be better to
operate submarkets independently or move to cost-based regulation.
Identification and quantification of such parameters are technical prob-
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lems not inherent in the rules of the game. If agents are unable to manip-
ulate the parameters that trigger change, then this method surpasses
imposing ceilings that could become focal points.

Ideally, CREG would present clear rules of the game for segmented
markets, indicating how they should operate in this circumstance. It
would make explicit the conditions under which these special rules would
become operational, defining the types of market segmentation, associ-
ated rules, and criteria for returning to regulation under normal condi-
tions. To change from one regulation to another necessarily implies
certain costs that may result from litigation and other delays caused by the
frustrated expectations of generation companies that benefited from high
prices. However, as Dixit (1996) states, these payments can be lower than
the present value of benefits associated with the measure. The criterion
suggested to define the alert threshold must be the one that equals bene-
fits and costs.

Even if the Colombian market operated free of transmission grid
constraints, generation companies would be in a position to exert market
power. The fact that three generation companies own nearly 50 percent of
installed capacity makes problems associated with the functioning of the
wholesale market (method to make energy offers) and institutional weak-
nesses in supervising competition permanent threats. As Joskow (2001a)
mentions, it is not possible to offer a solution without taking into account
those who will be in charge of implementing it. In this case, measures to
control market power must consider and overcome SSPD limitations.
California’s recent experience is a reminder that controlling market power
ex post is difficult. At no time did the U.S. Federal Energy Regulatory
Commission issue any resolution confirming market power activities due
to the paperwork and serious legal consequences involved, although
expert studies determined the existence of such practices (Joskow, 2001b).
Leaving the task up to SSPD exceeds its potential, even endowing it with
the resources of an OECD country’s supervision-and-control institution.

Guaranteeing Continuity of Supply

In theory, the price signal would suffice to ensure a balance of supply and
demand, and brisk increases in pricing necessary to compensate all secu-
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rity generation would be politically non-viable. Recent events in
California and Brazil are costly reminders of the State’s accountability for
supply continuity, regardless of circumstances, as the only way to avert a
governance crisis. This creates a temptation to assign the State the role of
last-resource generator. The way in which this responsibility is developed
is vital for system sustainability.

The importance of clarifying responsibility for supply security cannot
be overemphasized. Given reluctance or inability to rely on short-term price
signals—a direct result of handing over supply-security responsibility to
consumers—this responsibility must be placed elsewhere. The most natural
(or perhaps only) place would be with retailers (i.e., distribution compa-
nies), who would cover customer demand with capacity contracts or enter
into contracts for interruptible demand. This measure should be comple-
mented by giving the system operator responsibility for ensuring short-
term balance of supply and demand (this would require entering into
contracts for reserve capacity and interruptible demand). Clarifying
responsibilities is fundamental to establishing market-based solutions to
the supply-security problem; indeed, clarifying responsibilities relieves the
regulatory authorities from participating in long and difficult debates on
alternative instruments.

Putting these principles into practice involves:

¢ Assigning retailers (distribution companies) responsibility for
covering demand of customers with capacity contracts (and/or
entering into contracts for interruptible demand).

¢ Appropriate pricing during times of shortage, gradually increasing
exposure of demand to spot prices, but reducing volatility.

4 Redesigning transfer of generation costs to regulated users
without distorting price signals to reflect seasonal differences in
generation costs, while offering alternative handling of demand.

4 Assigning the market operator responsibility for auctions to
purchase power and/or demand from co-generators well in
advance to cover shortages during dry seasons. For this measure
to have larger repercussions, clarification of the ambiguities in
Law 143, which punishes co-generators above 25 MW with a 20
percent surcharge, would be required.
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Designing, in advance, an incentives program to encourage power
saving during shortages by regulated users, with specific goals,
bonuses, and penalties modeled on the successful program
conducted during Brazil’s recent crisis.

Recommendation 4: Remunerate investment adequately.

CREQG is responsible for issuing regulations that permit private involve-
ment in State companies in a way that will not compromise long-term
reform interests. In regulating distribution and transmission, the first

review of distribution charges should consider the following items:

¢

Recognize that investors face risks involving payment capacity of
users and initial conditions of the company and its market; these
risks will vary, depending on whether the enterprise is privatized,
in the process of privatization, or public. Alternatives for handling
this include different remuneration for new and old investments
and incorporating explicit and implicit investment commitments
at the time of privatization to avoid diverting funds created by the
tariff scheme. To the extent possible, the State should not impose
added risks on investors resulting from its own failure to comply
with commitments or from regulatory deficiencies in recognizing
non-manageable costs. The degree to which the government can
keep these risks at bay should be reflected in entrepreneurs’ remu-
neration.” Utilities must have clarity regarding their commit-
ments as last-resource distributors in the case of substandard
neighborhoods, worsened by the refugee problem.

Maintain efficiency incentives implicit in the permissible loss
threshold, particularly for those who already have them. Review
certain levels, if needed, as long as they are compensated by lower
capital remuneration.

* The Constitutional Court, like the recent ruling by the Superintendence of Societies, rejects the new
capital structure proposed by CODENSA.
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4 Discuss the proposed review of distribution charges at a high-level
seminar, with the participation of international experts and regula-
tors from other countries who are involved in the same process.

Clearly, a crucial element in this problem is finding an appropriate
procedure to adjust commercialization and distribution charges.
Adjustments suggested by distribution trading companies aim to increase
the rate of return and to raise O&M cost allowances; however, it implies a
step backward in efficiency incentives for losses recognized in the tariff
formula. Distribution companies serving high-density markets, such as
Bogota and Medellin, have succeeded in reaching the loss-threshold
recognized by the regulator (14.75 percent), while other companies,
particularly those serving low-density markets, continue with levels above
25 percent. The distribution sector has proposed increasing the level of
recognized losses up to 16-20 percent, according to the company, and a
general increase in the rate of return on fixed assets at replacement cost.
Efficient companies argue it is not possible for them to maintain current
loss levels, a claim difficult to verify, given the information asymmetry.
The question is how to get them to invest in loss control, while permitting
them to keep part of the rent. In principle, the incentive to reduce non-
technical losses is high power, because it permits them to increase
revenues by investing only in programs that aim to combat illegal or irreg-
ular connections, as has been the case with most successful utilities in
Latin America. Nonetheless, the incentive is less when losses are already
low, and marginal cost of reduction increases (e.g., EPM and CODENSA)
or when the agent is not neutral to risk, such as a company with serious
initial financial problems (e.g., Coast and Caribbean). The trick is to
achieve recovery from financial problems, but also commit to injecting
new resources into its operation.

If distribution companies could choose between a low return and a
high level of recognized losses, they would have more incentive not to
delay the loss problems.” If the investment plan of capitalized companies

** This proposal has its inspiration in contracts offered by the Federal Communications Commission
to Bell’s U.S. regional operators; the choices were low price caps and sharing of a high-profit
percentage or vice versa (see Dixit, 1996).
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has a component for these purposes, CREG could temporarily include a
higher threshold, subject to plan compliance. While this strategy may be
impractical at this stage in the tariff review, it focuses the authorities’
attention on seeking a general solution to the tariff formula instead of
embarking on individual negotiation of each parameter. Whether recog-
nition of higher losses or acceptance of a higher return on assets, these
adjustments result in higher consumer prices, which call for readiness.
Renowned regulation experts have expressed doubts about the soundness
of using the value of new investment as a tariff base (Newberry, 1997;
Kahn, 1988); this explains why the definition process would benefit from
a highly qualified group’s review of the methodology. It might be more
prudent to subject permanent adjustment of the tariff formula to the
results of more careful analysis, but with clearly defined principles and
temporary adjustments that work in the right direction if adjusted to the
situation. The regulator cannot afford to revert to hasty decision-making.

Recommendation 5: Prioritize use of State funds.

Use of State resources would target efficient service coverage of the poor,
capitalize DISCOS if private investors fail to do so, and, in rare cases,
support the market in measures aimed at guaranteeing continuity of
supply, without involving the State as entrepreneur. It is within the
national government’s authority to ensure that the State’s entrepreneurial
role is minimized and that measures are taken to independently handle
assets that, for some reason, are still under its control.

Priorities
Four major uses of State funds would be to:

¢ Prioritize total service coverage of the poor. This will legitimize
the reform. Royalty funds, for example, could go toward normal-
izing the grid in substandard neighborhoods and provide the
poor energy-efficient lamps to maximize consumption efficiency
and keep bills low. When added to legal penalties, this could help
to create a discipline of payment. On the other hand, opening up
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the privatization process will permit use of public funds for
urgent needs, such as increasing service coverage.

¢ Capitalize distribution companies during the transition. If
private capitalization of distribution companies fails to materi-
alize, the State should capitalize them to permit the trust to main-
tain service and reduce losses.

¢ Comply with State responsibilities as ultimate supplier, using
the private sector or communities organized in the areas not
interconnected (ZNI), rather than State utilities.

¢ Abolish guarantees or preferential treatment for State enter-
prises, especially large hydraulic projects that would severely
affect the competitive market.

Some interests argue that, as guarantor of supply security, the State
must be prepared to physically deliver the service; for this reason, it must
maintain public utilities capable of developing generation-expansion proj-
ects and provide service directly in zones not covered privately. Reckless use
of ISAGEN to bail out unwise regional hydroelectric projects and failure of
the Institute for Energy Solution Planning and Promotion (Instituto de
Planificacién y Promocién de Soluciones Energéticas - IPSE) to expand service
to off-grid customers demonstrate the dangers implicit in this paradigm.
The State can carry out this function without having to maintain ownership
of companies that rent-seeking regional politicians continue to exploit.

The recent example of Brazil illustrates how it is possible for the State
to comply with its commitment of guaranteeing supply continuity without
having to revert to its entrepreneurial role. In the initial stages of this case,
SOEs proposed constructing new generating plants, claiming that the
private sector would be unable to alleviate the existing supply deficit.
Yielding to their demands would have strengthened them, protracted their
privatization process, and created an incentive to justify their perpetuation.
The Brazilian government decided to use resources only for supplying
“emergency generation” during the time necessary for reservoirs to recover
reserves and construct power-transmission lines. While Eletrobras will have
a role to play in constructing transmission lines, it will have limited partic-
ipation in joint ventures with the private sector; the task of providing emer-
gency power has been given to a specialized agency.
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State resources can also be used efficiently to guarantee universal coverage
of electricity service. Two key national government proposals that aim in this
direction are expanded coverage of the ZNIs (approved by CONPES), and a
resolution issued by CREG to establish criteria to legalize illegal connections in
substandard neighborhoods. The government has commitments to earmark
part of the funds from privatization to improve ZNI coverage. States and
municipalities are also expected to dedicate a portion of the resources they
obtain from the National Royalties Fund to construct new distribution
networks and other works necessary to legalize illegal connections. At any rate,
assuming that communities would be willing to pay for the service may be
optimistic. While steps are being taken in the right direction, there are obsta-
cles to implementation that the national government could help overcome.
For example, part of the subsidies for irregular connections could be dedicated
to free installation of efficient lighting to reduce power consumption in low-
end neighborhoods, as was done in Brazil. This would not only legalize illegal
connections (thereby reducing non-technical losses); bills would be lower, and
users would be able to pay their bills on time. The importance of a quick, firm
solution cannot be overemphasized; it is crucial to satisfy participation requi-
sites of actors with significant veto rights.

State as Entrepreneur

To avoid conflicts of interest because of its multiple roles as regulator,
entrepreneur, and guarantor of efficient control of utilities where it is a
controlling stockholder, the national government must have its stocks
professionally represented through trusts, with a clear mandate to priva-
tize or temporarily administer them, including negotiations of PPAs
whenever advisable. The MME would not be answerable for them, and
would no longer sit on their boards of directors. The Minister of Finance
would be accountable for required funding.

Scant State resources and dangers of opportunistic use make
completing the privatization of distribution companies indispensable and
call for sale of its stakes in CORELCA and possibly ISAGEN, while
keeping those in ISA. The State must fight the temptation to become
directly involved as an entrepreneur in order to comply with the constitu-
tional mandate of securing power supply and the goal of universal service.
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Privatization of Distribution Companies

Privatization of DISCOS depends first on adopting fair regulation and
finding solutions to the financial problems that still affect distribution
companies along the Caribbean coast. Second, the government must be
committed to exerting control over State DISCOS and avoid corruption
cases during the capitalization process. It is likely that new delays will arise
in the privatization program and that some distribution companies will
fail to be capitalized; this explains why the government must have a
contingency plan in place. Third, the State must find an efficient solution
to guarantee payment of its agencies’ electricity bills. Fourth, it must
explore the advisability of negotiating some PPAs and BOTs to facilitate
capitalization of DISCOS. Fifth, it is urgent for the State to face the prob-
lems of utilities where intervention has occurred. Finally, given current
constraints, the short-term challenge is to complete privatization of
national government-controlled distribution companies, known as the
EDCGN (Empresas Distribuidoras Controladas por el Gobierno Nacional),
even though only a few agents may be interested.

The importance of transparency in the capitalization process, need
for a contingency plan to manage the SOEs if capitalization is delayed or
nonviable, State compliance with consumer obligations, and development
of an efficient mechanism for intervention of troubled companies are
factors that cannot be overlooked. However, deciding whether to renego-
tiate PPAs and BOTs will depend on their individual characteristics and
the difficulties imposed for capitalization or divestiture of DISCOS. In
cases such as Paipa IV’s PPA, the necessity for renegotiation is more
evident; in other cases, like TermoEmcali, a satisfactory solution might be
found; in still others, it would not be needed.

Given current market conditions, few prospective investors are inter-
ested in capitalization of these distribution companies. It is important to
resolve the conflicts arising from concentrating distribution among
Union Fenosa, Endesa, and EPM, which can exacerbate asymmetry in
regulation and vertical integration problems. Ensuring competition in
generation is even more difficult if structural constraints in the sector are
eliminated, which increase vertical integration as a bait to attract investors
to distribution. While market concentration can prevent competition, it
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may be reasonable, given Colombia’s security conditions, to allow EPM to
bid on some utilities subject to capitalization or to execute a mandate,
especially in association with private Colombian investors, if the structure
of the generation market is not affected.

MME presides over CREG, ISA, the ISAGEN boards of directors, and
the boards of the 13 EDCGNSs, and has publicly expressed the awkward-
ness of the situation and of wearing so many hats simultaneously. This
conflict of interest could be resolved if management of State assets were
commissioned to a private fund (with clear management goals) until
privatization is completed; this is what SSPD should have done with the
utilities in which it has intervened, instead of running them with its own
staff and reaping poor results. Of course, this proposal does not exempt
the government from making necessary capital investments to guarantee
operation of these companies.

Privatization of Generation Plants

Privatization of generation plants depends on the solution given to the
distribution trading companies. It also demands resolving the conflict
with EPM, resulting from its interest in consolidating the group of power
plants in the Nare and Guatape river chain (San Carlos [1,240 MW] and
Jaguas [170 MW] plants). This conflict arises because control of the chain
may give EPM the ability to exercise market power, but it is also fed by the
dispute between EPM and ISAGEN over use of storage water in the El
Penol Reservoir.

Discussion continues about the advisability of adopting a corporate
structure in Medellin that could allow private sector participation and
maximize benefits for the population, as was the case in Bogota. Early in
his administration, the current mayor of Medellin proposed (but later
recanted) limiting EPM investments to those required to serve its own
market. Determining the wisdom of these proposals is the privilege of the
citizens of Medellin. In any case, the regulator should be vigilant about
opportunities to exercise market power that an aggressive growth strategy
may present. However, in the case of continued public ownership, the
regulator must ensure that this feature does not undermine the level
playing field among competitors.
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CHAPTER THREE

Honduras: The Road
to Sustainable Reform

Tan Walker and Juan Benavides

the region in power sector reform, having only partially imple-

H onduras has advanced more slowly than many other countries in

mented its first reform, which was legislated in 1994. The second

attempt in 1998 dragged on for three years before stalling in mid-2001.
Using the analytical framework presented in Chapter One, this chapter
analyzes the recent history of the electricity sector in Honduras and
describes the achievements, constraints, and options for correction. In
particular, the chapter considers questions in the following four areas:

1.

Governance: To what extent has the electricity sector moved from
the “State as entrepreneur” to the “State as regulator” model, with
private participation in the productive activities of the sector
(generation, transmission, and distribution)?

Market structure and architecture: How much progress has been
made replacing monopoly providers and “cost-plus” regulation,
which tend to condone inefficiency and promote over-invest-
ment, with competitive markets that can produce efficiency gains
and improved value-for-money for consumers?

Sustainability: What are the political, institutional, and physical
constraints to reform implementation and future sustainability?
Reform strategy: How do answers to the above questions inform
the design of an appropriate and sustainable reform process?
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The key constraints to success of the reform strategy include non-
viability of State-financed expansion because of high debt and limited
borrowing capacity, unfavorable investment climate, limited electricity
demand and restricted market, weak regulatory capacity, weak sectoral gover-
nance, and widespread public skepticism about the consumer benefits of
privatization. Based on these constraints, we make recommendations that
aim to promote increased private investment and improve sector governance.

We begin by analyzing the recent history and performance of the
Honduran electricity sector, showing how the partial reform of 1994
eased the sector’s financing constraint through recourse to power
purchase agreements (PPAs), but did little to modernize its governance or
architectural structure. We also consider the outcome of the failed effort,
begun in 1998, to implement second-generation reforms. In light of this
diagnosis, we then analyze the goals of the reform process; how the new
model addresses them; and political, institutional, and physical
constraints. Finally, we propose a “rolling” reform strategy based on prior-
itizing problems and solutions.

History of the Electricity Sector
Over-expansion and Crisis: 1984-93

The traditional état model of the Honduran electricity sector dates back
to 1957, when the vertically integrated National Electricity Company
(Empresa Nacional de Energia Eléctrica - ENEE) was formed. The State
model had its heyday in the early 1980s, when the company undertook
ambitious hydroelectric expansion by constructing the 300-MW EI Cajén
dam; at a capital cost of $680 million, the dam increased installed capacity
by 144 percent (Table 3.1).'

However, the borrowing that financed this investment proved unsus-
tainable. Expanded capacity far exceeded demand; the spare capacity
intended to generate export revenues failed because of regional limita-
tions in interconnecting Honduras to Nicaragua, Costa Rica, and Panama.
Moreover, the domestic tariff was not adjusted to cover the cost of debt

' Some sources estimate the final cost of El Cajon as high as $1.2 billion, including interest payments
on the loan.
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Table 3.1. Capacity and Demand in the Honduran Electricity
System, 1980-99

Installed Maximum .
Net generation (GWh)

capacity demand % % load
Year (MW) (Mw) Public Private Total private factor
1980 207.8 207.8 854.2 0.6 854.8 0.1 63.3
1985 560.3 560.3 1,346.2 5.7 1,351.9 0.4 63.5
1990 532.6 532.6 2,273.6 0.0 2,273.6 0.0 63.1
1995 755.9 755.9 1,914.9 882.7 2,797.6 31.6 63.0
1996 753.0 753.0 2,042.2 1,020.3 3,062.5 333 64.1
1997 729.0 729.0 2,127.0 1,074.0 3,201.0 33.6 63.3
1998 775.0 775.0 2,196.8 1,313.7 3,510.5 374 62.5
1999 906.3 906.3 2,175.2 1,252.9 3,428.1 36.5 61.5

service. Instead, an aggressive rural electrification program resulted, which
incorporated additional loss-making clients into the system. Eventually,
ENEE stopped paying debt service to the Finance Ministry. This
contributed significantly to Honduras’ 1989 debt default with the multi-
lateral financial institutions. Following that, currency depreciation (as part
of the resulting adjustment package) eroded the dollar value of tariff
revenues, further crippling ENEE’s debt-service capacity.

In the early 1990s, capacity expansion was halted, in part, because it
was perceived that the El Cajon dam more than sufficed to cover potential
demand and because of ENEE’s continuing financial insolvency. The inter-
national financial institutions (IFIs) changed their policy on financing
infrastructure investment in electricity through loans to governments,
preferring to promote the incorporation of private finance. In this setting,
access to IFI financing was suspended, making it impossible to commis-
sion new in-house capacity during this period.

However, the multi-year drought of 1990-94 quickly led to a severe
energy crisis, with major nationwide outages for nine months during 1994.”

* The El Cajén (Franscisco Morazan) hydroelectric system is a “foot of reservoir” plant, which loses
up to 50 percent of capacity when water levels are low.
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This crisis was unnecessarily worsened by the failure to maintain ENEE’s
reserve thermal capacity in operating condition for emergency use.

First-generation Reforms: 1994

The 1994 energy crisis opened the way for first-generation sectoral reforms
in the context of a sectoral reform loan supported by the World Bank and the
Inter-American Development Bank (IDB). The 1994 Framework Law, which
is still in force, was the first electricity-sector modernization law to be passed
in Central America. It was based on the Chilean model and provided for a
separation of functions (policy, regulation, and service production). The
principal motivations for the reform were the inefficiencies and capacity
constraints of the State-owned system. The law was promoted by the IFIs
(International Monetary Fund, World Bank, and IDB) as part of the struc-
tural adjustment process that had begun in 1990. Once the macroeconomic
situation had been corrected, electricity was one of the first focuses of
sectoral adjustment loans. The Honduran government was strongly
committed to using private sources for the future growth of generation, and
was also motivated by the offer of balance-of-payments support under the
reform operation. The law sought to:

¢ Strengthen ENEEFE’s financial situation by institutionalizing cost-
based tariffs overseen by a sector-specific regulator.

4 Promote private investment through privatizing distribution and
PPAs in generation.

¢ Increase efficiency (ENEE was heavily overstaffed and inefficient
on standard international comparisons, such as system losses).

Sector Governance

Under the 1994 Framework Law, an Energy Cabinet charged with defining
sectoral policy meets on an ad-hoc basis to deal with crisis situations. On a
day-to-day basis, sectoral policy is the responsibility of the Environment and
Natural Resources Secretariat (Secretaria de Recursos Naturales - SERNA),
whose Energy Directorate is charged with ensuring sufficient capacity and
power supply. However, SERNA’s sectoral leadership is weak, and its principal
electricity concern is promoting renewable energy sources. In practice,
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sectoral planning is still done largely within ENEE, and it is striking that
SERNA did not play a lead role in promoting the new reform in 1998-2001.

Because SERNA has environmental control of new electricity proj-
ects, a conflict of interest could arise regarding policies for proposed
expansions. However, this arrangement also has a positive side, in that it
is easier to negotiate settlements on the trade-offs between environmental
and energy-sector concerns, thereby avoiding the type of standoft that
recently led to California’s problems in expanding generating capacity.

The National Electricity Commission (Comision Nacional de Energia
Eléctrica - CNEE) was created under the 1994 law as a single-sector regu-
lator. Prior to passage of this law, the regulator was the cross-sectoral
National Supervisory Public Services Commission (Comision Nacional
Supervisora de Servicios Publicos - CNSSP). CNSSP had negotiated a
contract plan with ENEE as an interim measure, pending the (supposedly
imminent) privatization of distribution. In 1997, the government changed
the law to reduce CNSSP’s independence and changed its name to the
National Energy Commission (Comisién Nacional de Energia - CNE).

Although CNE is formally “deconcentrated,” (i.e., it forms part of
SERNA, yet maintains a high degree of operational independence), it is
generally considered weak. The executive branch controls CNE through
the president’s direct nomination of all commissioners for the four-year
administrative term. The commission also lacks fiscal independence
(SERNA controls its budget) and is technically weak, heavily depending
on ENEE for information and analysis. Users have no effective rights
regarding the right to access or quality of services.

Honduras’ legal and administrative regulatory setting is also deficient.
The country lacks general antitrust legislation, and the judiciary has
historically been highly politicized and incompetent. However, efforts are
under way to modernize the judiciary and strengthen its independence.
Moreover, the National Congress has an Energy Commission that over-
sees electricity legislation.

Market Structure and Architecture

The 1994 Framework Law proposed vertical unbundling of the sector
through the privatization of distribution, but this was never implemented.
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The sector therefore remains centered on the vertically integrated state
monopoly, ENEE. The company remains in direct charge of all hydraulic
generation, transmission, distribution, planning, and operation of the
dispatch center. Billing, collection, and generation are also outsourced to
private suppliers. Most thermal generation is undertaken by private
companies on contract to ENEE through PPAs, leasing contracts, and co-
generation agreements. ENEE also has a statutory monopoly on external
trade in electricity.

ENEE operates economic dispatch based on short-term marginal
prices negotiated in PPAs and their respective indexes. A Stochastic Dual
Dynamic Programming Model (MPODE) is used to minimize the
expected discounted cost of the future operation of the interconnected
system’s hydro and thermal plants based on projected demand, fuel prices,
and water-inflow probabilities. An arbitrarily determined value for the
cost of unmet demand is also used as part of the calculation.
Programming is done on a monthly basis. Once hydro dispatch has been
determined, the residual demand is assigned to the thermal plants in
economic order, based on the short-term marginal costs to ENEE of
dispatching each of the available plants. PPA owners are allowed to lower
their offering price below the negotiated ceiling to improve their chances
of being dispatched.’

Private-sector, renewable energy projects up to 50 MW are given
special treatment in the dispatch rules. To promote renewable energy,
ENEE is required to purchase power from any private hydro, solar, or
similar source at the system’s marginal cost, plus 10 percent.* Once a long-
term contract is signed, ENEE is obligated to take all of the power avail-
able from the plant at the contracted price, which reduces the investor’s
market risk.

This arrangement has been criticized for placing these plants outside
the rationality of the centralized dispatch mechanism. However, this
objection reflects confusion between the concepts of the financial contract
and the economic value of the resource. Since there are no capacity
payments for these plants, the financial remuneration for each kilowatt

’ This adjustment of prices is made after the MPODE is run, so the outcome is sub-optimal.
* As specified in Decree 267-98 and Article 12 of the 1994 Framework Law.
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hour dispatched includes that for the capital investment, which, in turn,
makes it necessary to guarantee the purchase of power from the plant.’
However, in principle, there is no reason why these plants should not be
dispatched on the basis of the economic value of the water, as calculated
in the MPODE.

At present, three private hydro plants are in varying stages of devel-
opment: Cangrejal (50 MW), Babilonia (4 MW), and Yojoa (0.7 MW); in
addition, a 60-MW wind generation project is in preparation at Cerro de
Hule, south of Tegucigalpa. The contract for the Cangrejal project speci-
fies prices according to the period of dispatch: 8.7 cents for peak hours, 6
cents for intermediate hours, and 4.5 cents for off-peak hours. This price
structure was agreed on to give the developer an ex-ante incentive to build
storage capacity into what would otherwise have been a run of river plant.

With regard to transmission, ENEE has historically set rates for
private use of the transmission grid and has used them to defend its prof-
itable contracts with large consumers against the incursion of private
generators. Recently, however, regional agreements have been reached in
Central America, which should lead to the rationalization of transmission
tariffs.

Fiscal Regime

ENEE enjoys preferential treatment in fuel, municipal, and sales taxes.
Private and public generators compete for sale to third parties (large
consumers) on an uneven playing field, as tax exceptions on fuel imports
are allowable only when they sell the energy they generate to ENEE.
Efficient technologies, such as co-generation, face entry barriers for the
same reason.

> The reason no capacity payments are offered is that ENEE has no legal mechanism for determining
their value outside the setting of a public contract auction of the sort used in PPAs. Renewable
energy projects are developed by individual entrepreneurs without any element of competition for
a given site. The law only allows for contracting the purchase of energy per kilowatt hour; for
renewable sources, ENEE may not pay more than 10 percent above the official short-term marginal
cost, as estimated by MPODE. Arguably, lack of a mechanism to make capacity payments for
renewable sources is a significant bias against development of this type of energy and is scarcely
offset by authorization to pay 10 percent above the short-run marginal cost of the system, as calcu-
lated by MPODE.



170 HONDURAS: THE ROAD TO SUSTAINABLE REFORM

User Tariffs

The 1994 law sought to ensure tariff sustainability by tying rates to long-
run marginal costs (LRMC). However, it mandated cross subsidy from
high-volume to low-volume consumers.

The tariff charged to users has four components: generation, trans-
mission, distribution, and substation. The generation component, calcu-
lated by MPODE, is then fed into a financial model that takes into account
the costs of contractual capacity commitments to ENEE (e.g., under the
PPAs) to determine the generation tariff of $0.057 per kWh (Table 3.2).°

Table 3.2. ENEE User Tariff, March 2000

Component User Tariff
US$/kWh

Generation 0.057

Transmission 0.010

Substation 0.029

V//A Distribution 0.012

Total 0.108

Formally, the system is supposed to set generation tariffs based on
system marginal costs as described above. It seems more than coincidental
that the resulting calculation results in revenues sufficient only to cover
ENEE’s financial costs. If the tariff really represented the system LRMCs,
given the high proportion of hydro capacity at sub-marginal costs, ENEE
ought to log a comfortable profit. But the definition of marginal cost is
such that it falls well below the total financial cost of most PPAs and rental
agreements. The economic rent on the old hydro capacity is therefore
being used to pay for the high costs of the PPAs. The average financial cost
of privately generated power to ENEE, including capacity costs, is $0.092
per kWh; but this is offset by the relatively low financial cost of the
hydropower to ENEE.

¢ This figure does not take into account transmission losses. According to CNE data, the cost per
kilowatt hour of net generation losses is 7.1 cents.
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The components for transmission and distribution are added to this
to obtain the total tariff (Table 3.2). However, the tariff does not cover the
full economic cost of distribution and transmission, but rather the real
financial costs incurred by ENEE, leading to a low component for distri-
bution.

Based on international experience, privatization of distribution and a
shift to a full-cost tariff would likely lead to tariffs for that component of
the service of about 3 cents per kWh, well above the 1.2 cents presently
collected. There has been little investment in transmission in recent years
(leading to weaknesses in the transmission network that will limit the
scope for trade in power across the network under a wholesale-market
scenario).

Effective tariffs (i.e., the amount finally collected from users) are
generally lower than in neighboring countries, according to data from the
Economic Commission for Latin America and the Caribbean (ECLAC).
Total income per kWh generated is $0.064 in Honduras, compared with
$0.074 in Nicaragua and $0.081 in Panama; only Costa Rica is lower
($0.057). Income per kWh sold is $0.081 in Honduras, compared with
$0.105 in Nicaragua, $0.101 in Panama, and $0.064 in Costa Rica (no
ECLAC data are given for Guatemala and El Salvador).

The tariff structure to final users is complex (Table 3.3). The basic
tariff has a stepped rate, which generates cross subsidies in favor of small
consumers. There is an added surcharge on the total consumption of any
consumer above 500 kWh per month. This results in considerable differ-
ences in billings per kWh, depending on the client’s consumption range
(Table 3.4). There is no real-time pricing for any system user or time-
differentiated tariffs, although the law allows ENEE to implement their

Table 3.3. Domestic Tariff Structure

KWh/mo. Lempiras/kWh
0-20 8.03 (min. rate)
21-80 0.8117
81-300 1.1832

301-500 1.3758
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use. Responsive pricing would reshape the load duration curve, transfer-
ring some peak load to the knee and the base of the curve, with corre-
sponding reduction in capacity expansion requirements.

Table 3.4. Residential Consumption Structure, June 2000

Averages

Consumption Users Lempiras/ KWh/ Lempiras/
KWh/mo. (%) client client kWh

0-20* 17.6 8.0 4.5 1.8

21-100 18.2 32.5 49.7 0.7
101-300 45.1 184.5 195.4 0.9

> 300 19.1 698.2 558.8 1.2

Total 100.00 223.8 204.6 1.1

* The lowest consumption range has the right to up to 20 kWh for the minimum charge of 8.0
Lempiras. This gives a per-kWh cost of 0.4 Lempiras; however, because many users consume such
small amounts, a high average unit cost (1.8 Lempiras) results.

Source: National Electric Company (ENEE).

Subsidies

The Honduran Government has two direct subsidy programs: 1) domestic
consumers who use less than 300 kWh per month and 2) new connections
via the rural electrification program. The first program, initiated in 1997 at
a cost of $18 million per year (as of 2001), represents about 7 percent of
ENEE income and benefits mainly non-poor households.” Rapid expan-
sion of coverage in low-income areas has stressed the budget significantly.
During 2001, the government had to adjust the formula for calculating the
subsidy to keep within the budgeted amount, even though it had increased
the budget by 6.6 percent in real terms.

The subsidy to expand coverage totaled $23.5 million in 1997-2000.
This money is granted to ENEE and covers per-connection costs of $300-
500. ENEE expects to lose money on most of these connections, as they

7 According to the World Bank (2000), 86 percent of the total goes to those who consume more than
100 kWh, 80 percent of whom are non-poor users.
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represent low-volume consumers whose consumption tariff does not even
cover the variable cost of supplying them because of the cross-subsidy
system, and whose inclusion in the system tends to lower the overall load
factor, as their consumption is concentrated during peak hours.

Effects of 1994 Law on PPAs
Expansion of Private Generation

Although the first PPA (with ELCOHSA) predated the 1994 law, passage of
the law provided a secure basis for the purchase of power from private
generators, and, through the second half of the 1990s, ENEE commissioned
several batches of thermal capacity through PPAs, which led, by the end of
the decade, to a market share for private generators of nearly 45 percent of
installed capacity and close to 37 percent of power generated (Table 3.5).

Table 3.5. Capacity, Generation and Plant Factors by Source, 1995

Installed capacity Net generation Plant factor
Source mMw % Mw % %
Public 501 55.2 2,175,229 63.1 50.7
Hydraulic 433 477 2,130,333 61.8 575
Thermal 68 75 44,896 1.3 7.7
Private 406 44.8 1,269,506 36.9 36.5
Hydraulic 1 0.1 1,565 0.0 24.4
Thermal 405 44.7 1,267,941 36.8 36.6
Total 906 100.0 3,444,735 100.0 44.4
Hydraulic 433 47.8 2,131,898 61.9 574
Thermal 473 52.2 1,312,837 38.1 32.4

Table 3.6 shows the cost of energy acquired under PPAs and rental
contracts between January and October 2001. These contracts include
payments for capacity and separate payments for dispatch cost. Some
PPAs and rental contracts are expensive (15.1 cents per kWh for
LUFUSSA 1 and 18.5 and 18.3 cents per kWh, respectively, for the rental
contracts of Nacional de Ingenieros and Laeisz); however, these are not



'SUONB[NO(RD SI0YINe pue JYNH :92410§
(6661 uT JuadIad G'9¢) ToMO ST 9FeI2AR [ENUUR [EILIOSTY
3 T, "uone1audd oIpAY PajdIIIsaI YoTYM ‘100 UT SUTeI )] ) 0) anp Y31y A[pane[ar sem quadiad ¢S ‘porrad siy) 103 1030e Jueld a5eIoAR [[RIA0 ], 210N

HONDURAS: THE ROAD TO SUSTAINABLE REFORM

090°0 500 76070 6°SS 0oL 8LL'S19l 0ol 0" L0Y jejoL
veLo 0S0°0 78170 9’LT €8 980°vEl 891 S’L9 jejoyqns
¢e1L’o 0s00 ¢8L°0 ¢'qc Q¢ [YO'LY 9°'q G'ce Zsioe]
GeL'0 0s00 G810 L8C 8°G 6£0'¢6 clL (074 "3u| JeuoneN
Spe;UOD [RIUSY

£50°0 0£0°0 780°0 L'19 L'16 T0°18Y°L (4% ] SeLee jejoiqns
S70°0 7200 6900 668 8°0¢ 981861 6l OLL c vyssndn
vL0°0 9.0°0 LSL0 L9¢ <9 L8t'0C 66 G'6% L vyssSndni
G700 9200 100 08 1'0¢ L16'7CE L'EeL 0'9S ¢ IDINT
0900 9100 9/0°0 (WA% [4/A] 6SC'8.T 0 0¢Z8 L 3DINT
2900 700 LOL°0 8Ly 0LL 881°G/T 0°0¢ 008 VYSHOD13
sjqenien paxid JejolL % % Yymi % M 191jddng

(ymdi/$) 3s0d un  Jopey Jueld uoneIdudn kyede)

174

(100Z PO-upr ‘sabpiaAD Ajyjuopy)
S)SO) puE UOHBIFUIN PPRIJUO) [BJUIY PUE Vdd "9°S d|qeL



IAN WALKER AND JUAN BENAVIDES 175

dispatched heavily. The average total cost of the PPAs (including capacity
and dispatch payments) is 8.4 cents per kWh and 18.4 cents per kWh for
rental contracts (Table 3.6). The cheapest PPA contracts are those signed
in 1998-99 by EMCE 2 and LUFUSSA 2 (7.1 and 6.9 cents per kWh,
respectively). Plants with the lowest variable costs are dispatched virtually
as base facilities (with plant factors of above 80 percent), while the most
expensive plants are those on rental contracts, used mainly for peaking
load (with plant factors of 25-30 percent).

In October 2001, ENEE had in motion an international public bid for a
210-MW PPA to avoid outages within the next 24 months, which was
expected to yield a total cost per kWh of $0.05-0.06. However, at the same
time, ENEE requested a new 24-month rental contract for 85 MW, expected
to cost about $0.105 per kWh, to deal with short-term demand growth.

Contracting Challenges

The process of contracting PPAs has been slow and cumbersome, leading
in many cases to high costs and undermining of public credibility.
Corralled by the difficult procurement rules of the State Contracting Law
(Ley de Contratacion del Estado)," ENEE has had problems with the timely
acquisition of sufficient additional capacity to meet the 5 percent growth
rate of demand.

State procurement rules, as interpreted by ENEE, often have not guar-
anteed effective competition because they discourage possible bidders
from entering the process. Obstacles to entry in bidding for these contracts
have included the following:

4 In the early contract-letting processes, bidders were required to
provide guarantees of their offers and contract compliance, based
on the full value of the capacity payments for the life of the
contract. For a 12-year contract, this meant providing a bid bond
equal to 60 percent of the expected revenue in the first year and,
upon winning, putting up a performance bond worth 120 percent
of one year’s revenue. Later, ENEE reduced this, basing the guar-
antees on one year’s payments.

¥ Refers to the law prior to its 2001 legislated revision.
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¢ ENEE required bank guarantees, which cost 3 percent per year of the
guaranteed amount, even though the State contracting law allowed
use of insurers’ guarantees, which were less than half as expensive.

¢ Guarantees had to be issued by Honduran banks so that foreign
companies interested in bidding would have to negotiate with a
Honduran financial institution. Honduran banking practice treated
contract guarantees as a full, rather than a contingent, liability; there-
fore, banks usually required counter-guarantees based on liens on
real assets equal to the total guaranteed amount. This meant that the
bidders had to deposit bonds for a large proportion of the value of
their offer.

¢ Through addenda, ENEE sometimes built technical limitations
into the auctions, which were not stated in the original terms of
reference (in one case, provision of electricity using barge-
mounted plants was ruled out in a subsequent note).

4 Rules for deciding the winner were not always clear. For PPAs and
rental contracts with both capacity and variable payments for
dispatch, it was critical to declare the plant factor to be used to
evaluate the cost of the offer. In the contracting of extra rental
capacity undertaken during 2001, this was not declared. This led
to an impasse in deciding the result of the competition, since the
result would favor one offer if a plant factor of 32 percent were
used, and another if 35 percent were used.

¢ Taking advantage of such ambiguities, ENEE directors sometimes
got involved in the assignment of contracts, pressuring technical
committees to prefer offers that had not initially been placed first.
Several key companies involved in these processes had links to
politicians with seats on the ENEE board.

Such obstacles discouraged participation, especially by foreign compa-
nies. Even though these were international public contract lettings, in most
cases, ENEE received only two or three offers. Most PPAs and rental contracts
are with Honduran investors, and ambiguities in the rules frequently have led
to legal disputes over the outcome of competition. As a result, on various
occasions, ENEE has made emergency procurements under the shadow of
impending power outages, which allowed waiver of the formal rules.
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Emergency acquisition has also led to sub-optimal technology
choices, resulting from commissioning small, high-speed diesel units to
meet urgent needs, with unit costs well above those of larger units, which
could have been ordered had forward planning been better. As a result, the
balance of current thermal capacity is skewed toward small plants with
low capital costs and high dispatch costs.

Indications are that ENEE has learned how to handle the contracting
process more efficiently, and recent PPAs have been offered better value
for money than earlier contracts. However, delay persists in deciding
whether to contract additional capacity, making it impossible to contract
the most efficient technology. In addition, the dead weight of high
stranded costs of early PPAs and recent rental contracts remains a major
financial problem for sectoral management.

ENEE Headway in the 1990s
Efficiency Gains

Notwithstanding the delay in privatization of distribution, during the
1990s, ENEE made continuing headway with internal efficiency gains.
Labor productivity improved from 739 employees per 10,000 users in
1994 to 478 in 1998; and energy sales per employee rose from 527 MWh
to 1,014 MWh over the same period (Figure 3.1). Job cuts linked to the
outsourcing of billing and collection and use of PPAs for expanding
generating capacity have been the main factors behind this improvement.

Distribution losses were reduced from 27 percent in 1996 to 18.5
percent in 2000—well above the 10-12 percent levels registered in compa-
rable Central American utilities, indicating an opportunity for further
advances in this area. ENEE has outsourced billing and collection to
SEMEH (Servicios de Medicién Eléctrica de Honduras), a company that
undertakes this task in return for the right to handle the resulting
revenues for two months, before passing them on to ENEE.” It is hoped
that this will lead to further reductions in economic losses from distribu-

° With ENEE’s monthly billing of 1.320 million, SEMEH can expect to hold L.640 million ($40
million) at any given time (2001 figures). A monthly interest rate of 1 percent would generate a
monthly interest income of L.6.4 million ($420,000); however, since ENEE previously averaged a
120-day delay in bill collection, this arrangement is apparently free to the company.
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Figure 3.1. Indicators of ENEE Labor Productivity
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tion, although it is unclear to what extent the SEMEH contract provides
clear incentives to detect and eliminate fraud. ENEE’s target level for
distribution losses is 15 percent.

Coverage

Household coverage has grown significantly over the past decade, from 33
percent in 1989 to 62 percent in 2001, according to ENEE estimates
(Figure 3.2). This has been achieved against a backdrop of 2.8 percent
population growth.

From 1998 to 2001, annual connections grew at a rate of 9.5 percent,
thanks to a donor-financed, capital subsidies program to increase rural
coverage. Based on the government’s household survey data, including
illegal users (excluded from the 62 percent ENEE coverage estimate), total
coverage is now estimated at 75-80 percent.

Service Reliability

Overall reliability of supply has improved greatly since the sweeping
outages of 1994, which were caused by hydropower systems problems
linked to El Nifio, as well as ENEE’s failure to maintain reserve thermal
capacity in usable condition or commission new capacity. Capacity has
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Figure 3.2. Household Electricity Coverage, 1989-2001
(Percent of households with formal supply)
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since been greatly improved by contracting PPAs. The hydro systems
problem was improved by Hurricane Mitch, which quickly restored the
severely depleted reservoir levels at El Cajon. This largely explains why
only limited outages occurred following the 1998 El Cajén fire, even
though 150 MW of generating capacity were disabled for several months.
Another cause was reduced demand following Hurricane Mitch, linked to
temporary closure of factories and energy-intensive agricultural indus-
tries (e.g., north-coast banana plantations); average demand fell 100 MW,
and only recovered to pre-hurricane levels a year later.

The power balance remains highly vulnerable to climate factors; with
annual economic growth now back up to about 3.5 percent in real terms,
demand growth places ongoing pressure on capacity adequacy and
reserve levels. At the same time, reliability problems in transmission and
distribution persist.

Financial Performance

During the 1990s, ENEE’s financial balance improved, reflecting the posi-
tive effect of increased commitment to cost-based tariffs, in addition to a
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steady advance in cost rationalization. Overall, the company can cover its
current obligations and generate a surplus to finance part of its invest-
ment needs. Over the decade, income grew 4.2 percent per year in real
terms, and annual expenditures fell 4.6 percent, thereby transforming an
account deficit of 2.2 percent of GDP in 1990 into a surplus of 0.7 percent
of GDP in 1999.

This solvency has been made possible, in part, by a fairly robust tariff
performance (Figure 3.3). Although the 1994 law has not been imple-
mented in the strictest terms, inflationary erosion of the tariff has been
limited, and the present tariff appears to cover ENEE financial costs."
However, the sector’s financial balance is not as sound as it might at first
appear, since roughly 7.5 percent of current annual income ($18 million
or 0.25 percent of GDP in 2001) is paid by the central government in the
form of a consumption subsidy.

Figure 3.3. Evolution of Electricity Tariffs, 1992-99
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'” Based on cost analysis in October 2000, ENEE remitted to CNE a proposed tariff adjustment that
would have reduced the average final-user tariff by 8.4 percent, compared with the rate that has
been operational since March 2000; however, this was not approved.
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In 1994, ENEE and the Finance Ministry agreed on the company’s
outstanding debt-service obligations of $38 million. Since then, the two
entities have carried out a complex annual liquidation. ENEE’s debt-
service obligation, plus savings to ENEE from import tax breaks on fuel
imports, introduced in 1997, are offset by government consumption of
electricity and cost to ENEE of the electricity subsidy for domestic
consumption. Details of this liquidation are unpublished, leading to a low
level of transparency regarding the company’s financial solvency. Overall,
however, the company has remained solvent, and, by mid-2001, ENEE’s
outstanding debt to the central government had been reduced to
$25 million.

Proposed Reforms: 1998-2001

Within three years of initiating the 1994 reform, the agencies that had
promoted it decided it was badly designed. The 1994 Framework Law gave
priority to Honduran pension funds on the purchase of distribution
assets. The International Finance Corporation (IFC), brought in as an
advisor to carry out privatization, recommended that the law be changed
to establish a level playing field for all offerers. The IFC also argued that it
would be difficult to privatize distribution until future operation of the
generation market was clearly defined. For this reason, the IFC proposed
replacing the 1994 law with a model based on a competitive wholesale
electricity market before privatizing distribution.

Within this context, Honduras would privatize distribution and intro-
duce horizontal unbundling into remaining State agencies. ENEE would
be unbundled both vertically and horizontally, and its generating units
would be broken up into operating companies, while the transmission
network would be assigned to a separate company.

Development of thermal generation would be undertaken privately,
licensed by SERNA. Tax breaks on imported fuel would be extended to all
generation (at the time of the proposed reform, only power sold to ENEE
had them). Development of renewable energy sources would be awarded
through concessions. To guarantee a competitive structure, no generator
with more than 25 percent of firm capacity would participate in new
public offers to sell energy (Box 3.1).
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Box 3.1. Key Elements of the Reform Proposal, 1998-2001

The draft law proposed introducing a competitive wholesale electricity
market with agents: generators, distributors, transmission companies,
traders, and large consumers.' In the process, sector governance would be
radically reformed, sharply reducing the State's role as service provider and
increasing its regulatory function.

Generation and transmission: New investment in generation would be
private, and private projects to expand transmission would be allowed. The
original proposal left open the future privatization of generation and trans-
mission companies unbundled from ENEE, but Congress rejected this. The
State could operate its hydroelectric plants and the transmission grid
through private agents under contract, but could not sell or award them.

Distribution: Privatization of distribution would include sale of most stock
in three regional concessions to private investors. An additional 5 percent
could then be sold to workers and 6 percent to pension funds at auction
price. These would be 30-year, non-exclusive concessions, with an obliga-
tion to provide services within the concession area. To ensure vertical disin-
tegration, distributors would be limited to 5 MW of in-house generating
capacity. Consumers with annual consumption above one GWh could opt
to purchase directly from generators or traders.

Prices and tariffs: The Regulator would set distribution and transmission
tariffs, based on audited efficient costs. Regulatory independence would be
increased, with new rules for eligibility and selection of commissioners and
a rotating membership not linked to the presidential term. The price of
generation would be market determined. Distributors would pass on what
they pay in whatever part of the market they acquire their capacity and
energy. Bilateral hedging contracts would be let through public offering,
subject to regulatory supervision, which should result in the best value avail-
able. It is unclear how the final price to consumers would be constructed;
this would be subject to secondary legislation or regulatory discretion.
However, distributors would be allowed specific tariffs by consumer type (to
account for factors that cause the cost to vary). Adjustment of prices to the
user would be gradual (a limit of 15 percent increase at any given time), but
no intervals were specified.

' The draft law was submitted to Congress after incorporating adjustments

proposed by the Congressional Electricity Committee into the original executive
proposal.
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Market architecture: The generation market would deal separately in
capacity and power. However, it is unclear how the capacity market would
work. Distributors would be required to hold long-term contracts for at
least 70 percent of their projected demand for the next three years.
Uncovered demand would be resolved in an opportunity or spot market
operated in a central pool, administered by a nonprofit association
comprised of system actors. All generators connected to the system would
be required to offer their total available capacity, and all distributors
demand their total programmed requirements. Bilateral contracts would
serve only for economic hedging, with no right to physical dispatch.
Economic dispatch would be based on the declared costs of being
dispatched (short-run marginal costs). The dispatch process would estab-
lish a marginal price for each system node, which would be applied to all
transactions cleared through the spot market during that period. (It is not
stated whether declared costs would be auditable or whether generators
could declare any cost they saw fit in order to get dispatched.) A market
in transmission rights would deal with system congestion.

Stranded costs: The stranded costs of existing PPAs would be divided
between distributors and passed on to consumers for the remaining life of
those contracts.

Renewable energy: Generation from renewable energy sources would be
let as concessions, based on the highest canon (per kWh) offered. A fund
would be established to finance studies to develop renewable energy
sources. Renewable sources could be dispatched at prices 10 percent
above the nonrenewable alternative.

Coverage: An electrification fund would be established, financed partly by
income from the privatization of distribution. (Congress reportedly rein-
forced this, but no details were given.)
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An Uncertain Start

Designing, negotiating, and legislating the new reform was a tortuous
process. Eighteen months after submitting it to Congress, only 50 percent
of the proposed law had been discussed and approved. However, this
process reportedly led to important changes in the original draft law, as
follows:

4 Prohibiting privatization of the transmission grid and State hydro-
electric plants, thereby avoiding the conflict of interest that would
result from the State acting as both regulator and generation-
market participant.

4 Assigning planning functions to the regulator (which confuses
roles).

¢ Increasing advantages for renewable energy sources, compared
with other types of generation.

4 Strengthening support for a rural electrification fund.

In mid-2001, with presidential elections looming in November, the
Government of Honduras and the IFIs agreed to abandon the effort to
legislate, returning discussion to first principles. Meanwhile, the institu-
tions created by the 1994 reform staggered on, rudderless.

Assessment of the Process

A central flaw of the faltered reform effort of 1998-2001 was its failure to
state its goals clearly and relate them to the sector’s problems. Interviews
with lead actors and documentary analysis suggest a lack of unifying
consensus on these issues. Public debate centered on the pros and cons of
privatizing ENEE, with little discussion on market architecture or a
strategy for future sector development.

Senior ENEE officials identified transfer of contracting capacity to the
private sector as a key element of the reform. This resolved the bureau-
cratic difficulty associated with State contracting, but did not necessarily
require adopting a competitive spot market in generation. However,
reform designers envisioned a model in which future development of
generation would be subject to market forces.
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Clearly, reform design should reflect the sector’s problems. In other coun-
tries, such problems have involved overexpansion and inflated consumer
tariffs. At present, Honduras does not face these problems; rather, its major
challenge is ensuring security of supply and sustainable tariffs. The diagnosis
described above shows that electricity-sector performance in Honduras
advanced in important ways during the 1990s. The cost-reflective tariffs that
were established sharply improved ENEE’s financial condition. In addition,
balance of supply and demand was improved by increasing private generation
capacity using PPAs. Moreover, coverage was greatly expanded.

Despite these gains, significant problems remained. The user tariff was
low compared to real system costs, and distribution costs and key subsidy
elements for domestic consumers were underestimated. The PPA process
was cumbersome and often too costly because of poor planning and lack
of competition. Balance of available capacity was heavily skewed to small
plants with low capital costs and high variable costs, resulting in higher
than necessary total generation costs. Finally, increased coverage required
significant subsidy and greatly increased ENEE’s loss-making customers,
potentially undermining the sustainability of future expansion.

Goals of the Reform Process

In light of the foregoing diagnosis, the sector’s two main challenges are to
1) confront continuing rapid growth in demand, which stresses available
capacity, and 2) continue expanding household-level coverage, while
maintaining financial sustainability.

These needs must be addressed within the context of the govern-
ment’s severely limited capacity to raise capital finance and its ongoing
debt crisis. It is now slated for treatment by the Heavily Indebted Poor
Countries (HIPC) initiative.

Thus, reform should seek to:

¢ Mobilize increased private investment throughout the electricity
sector (generation, distribution, and transmission).

¢ Promote a coherent market architecture that optimizes use of
available resources at the lowest possible cost, including selection
of appropriate technology in generation capacity and economi-
cally rational dispatch.
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¢ Guarantee cost-reflective tariffs through robust tariff and pricing
rules that ensure the consumer pays full cost (but not more than
that) of the efficient provision of services.

Constraints to the New Model

Many factors constrain the reform process. Some are concerned with polit-
ical economy. For example, the interplay of vested interests may block the
process or distort outcomes to favor certain actors over others. Moreover,
institutional and physical constraints may arise as a result of the intrinsic
characteristics of the Honduran government, the society in general, or the
electricity sector in particular. The sections below consider such constraints,
which must be weighed when deciding on proposed governance arrange-
ments and market architecture for a sustainable sector model.

Political Constraints

As in the reform of any public service, the Honduran electricity sector has
a complex set of actors and vested interests, which must be managed if
reform is to succeed. Table 3.7 provides a political mapping of the main
actors in the reform process, including reasons for their importance,
interests they have at stake, and their position on the reform proposal.

The overall picture that emerges is that of an externally promoted
reform process with relatively little government ownership and little
support in the country at large. From the outset, the reform faced opposi-
tion from two groups with access to political power and influence in the
legislative process: 1) popular organizations and trade unions and
2) SEMEH, holder of the meter-reading and billing contract, which will
automatically end when distribution is privatized.

To make matters worse, as time passed, some initial reform supporters
withdrew. Private companies holding PPAs initially supported the
process, hoping it would lead to the institutionalization of a private
market in which they would have increased opportunity. They were
particularly interested in the possibility of buying ENEE’s hydroelectric
plants. However, they withdrew their support when the draft law
proposed to limit to 25 percent the share of any one company in gener-
ating capacity, and the proposed rules for privatizing state hydroelectric
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plants required bidders to have already operated three times greater
capacity. These rules would effectively exclude national companies from
offering on the privatization of State hydro assets.

Finally, the powerful new power-sector actors that appeared on the
scene as the law was being debated had reason to oppose some elements
of the proposal. Of particular importance was the 1999 arrival of AES
Corporation, the U.S. power giant that promoted a 750-MW plant aimed
at supplying the regional market. This was clearly inconsistent with the
proposed 25-percent limit on a company’s generating capacity. Conscious
of this, AES promoted alternative legislation behind the scenes and
supported dropping this element of the initial reform proposal.

In this setting, the legislative process became bogged down in detailed
changes, which seriously damaged the internal coherence of the proposed
law." These political constraints can be expected to continue unless a proposal
is developed with strong national ownership that either incorporates
opposing interests or mobilizes sufficient impetus from supporting lobbies.

Government Ownership and Process Management

It is difficult to avoid the conclusion that the government lacked owner-
ship of the project or process. Although the executive branch did not
directly oppose electricity-sector reform,"” no key minister took a leader-
ship role. The IFIs originated the reform process and were responsible for
proposing the specific reform model. The United States Agency for
International Development (USAID) contracted the consultant who
wrote the draft law, which was mainly based on the Argentine model.
The Electricity Sector Reform Commission, set up by the Energy
Cabinet, managed the reform process and cooperated closely with the

This process was conducted in secret, and the clauses approved by Congress have not been
published. Changes reportedly introduced in Congress that are considered potentially damaging to
the spirit of the law include the following: assigning planning functions to the regulator,
prohibiting privatization of the transmission network and the State’s hydro generation assets, and
favoring renewable energy over other sources of generation. .

"> In the water sector, by contrast, the manager of SANAA, the State water company, successfully
opposed reform during 1994-97, engaging in direct opposition to the State Modernization
Commission’s proposed legislation.



THE ROAD TO SUSTAINABLE REFORM

HONDURAS

188

‘paoe|dal aq 0} AjPy1| s1aquiaw @3aND)
8unsixg -aouspuadapul pue sduanjul UoISSIWWOD
paseanui uied o} Aj2yI7 ‘Mme| mau ay} A812u3

-annjoddns Japun wiojal 0} P3[qns aq pjnofA "10}e|n3a1 103095 |euonen

"UOISSILULLIOYD) W0y "Ansiulpy adueulq sy 0} (ddD)

103095 Ad13oR|3 paIsoH ‘ssadoid payoene pue uopnezneaud ul | UOISSILLIWOD)

-anpjoddns AjBuons wioja. ajowoid 0} Aouale pea pazijenads Aouade ayeys | uonezneaud
"Aioeded [ea1uyda) yeam Ajpaie|ey

"UOISSILULLIOD) WI0JRY 1013 Ad13[g ajelopallg

"A819ud ul panjoAU| “10)23s AJdLIPI)D 10} A812u3

-anpoddns 9|qeule)sns ul pajsaiaul Ajduons 9|qisuodsal Juswiedap YNYIS VYN¥3S

(VNY3S)

‘paisasaul Jou Apuaieddy

'sa1iddns
Jamod Buunsua oy a|qisuodsay

“I9pes)| 1035

jeLRRIIS
JusWUOIIAUT

sjueg plo Y}
wioiy papuodas AIejaIdas [ed1uyda)

‘wioya1 jo poddns ur ainssaid 'dDD pPue ‘IND ‘YN¥IS ‘JINT | uoissiuwo)

SAI}ND3XS PSPUS SIY| "PIPUIIXS JOU SBM woJy saAneuasaldal jo pasodwio) w0y

}1 ‘papus PeU0D S AIRIRIISS [BIIUYDR) "wiiofa1 djeiosau pue ‘uone|si3s| wiojal jo uonowoid pue 101295

uaym “19namoy ‘ssadoid ayy pa ajowoud 0} paysijqelss Aouady uonIuLap [e21UYdR} Yyum padieyd Apupsg

‘woyal 10y Aqqo] ayp ui sdussaid | -(syuel ‘Ajddns semod “8-9) sswodino

|eUS)SIUIW S} SeM 313y "sapuase [euol} lopas uo Ayiejndod juswuianon "UOISSILLILLIOD) WIOJRY
-ewsaul 3y} Jo diysiapes)| sy} Suimojjoy Suluiejuiew noge paussdUOd 101295 AId1PB|F By pajeulwou
‘sawi} Jualayip e suondo d13s3ens snolea os|y ‘sjuawasingsip Sunenosau pue ASaje13s W01 AU} UO S|4 Yum
pauoddns ‘jesodoid wiojel tejnoued e pue gq@j pue jueg PO 3y} | Ppasi3y 'sianew SISLD Yl S[eap pue

0} paniwwod AjSuoxns jou Apuasedde UM 661 Ul payeys uonesado sue|d A3a1e1s 10109s sanoiddy PUIge)

1nq ‘ssad0id wiogl sy} pa| Ajjewod wojal [eI013S a3 uluieisng ‘Apoq Adijod 101035 [9n9) 1s9YSIH A318u3

SUOIIN}IISUI JUSWUIIA0D

uLI0j34 UO UONISOd

s)sala)u|

duepiodu)

Jopy

wi0jay 10323S A}d1II3|3 ,seinpuoH jo Awouod3 [eanijod L°€ 3|qelL



189

IAN WALKER AND JUAN BENAVIDES

's0661 Apes
'sa8eyped uonesuadwod | ay3 ur dn usyoiq seam uolun ay} dUIs | sekojdwd
'ssad01d 2y asoddo jou pig | poo8 padxs Inq sqol aso| pjnod Aueyy uomnisoddo 1oy jenuajod paonpay 3aN3
'swly 9)eAld ul SUOIIpUOd pue swid) s19au1dua Jo
panoidwi woyy uied ued Inq ‘sqof asoj 10295 xa|dwod Ajjeouyda) siy} | uoneosse
‘uoiyisod aA1d|0d OoN | 03 puels Aew 3INT ul paAojdws Auepy | SBuipie8ar uoluido payjenb jo aoinos | [euoissajold
‘uone|si39)
yeip jo uopeiedaid papuny iysn pue aivsn pue
'UOISSILILLIOD WO0J3I JO A13R1D3S [eDIUYDR) ‘adl 4Nl
papuodas dueg plioAn ‘sjesodoud oynads ‘uoneziuegio "UOI}RZIUIDPOW D)B)S JOJ SDUR)SISSE | “jueqg PO\
1o} u1duo Jo juiod urew pue ssadoid yoea jo sai8ajens Aiunod sy jo |edo1uyds} pue poddns sjuswied :sapuade
wioja1 3y} jo anoddns AjBuons Jed s| wiojal 1013s ApuPdg JO ddue|Rq 10} SDUBUL JO SDINOS | [EUOHRUIAU]
siope 1IY30
“J9yJew uonesauald
s Jopenjes |3 ul swa|qoid pue sisLd
Jamod ejusoyied sy Sund ‘payey sem
ssadoid ay) 210joq apew a1am sagueyd
juepodwi Jayuny pue Ajwmojs papaadoid
SUOISSNISIp [eUOISSaI8U0D ‘Ianamoy ‘||iq ‘uope|si3a| Jejndodun
Sy} pajuasaid pue Suwioja1 SAIINIISUOD Jo a3essed 1noqge pausaduod pue ssa13u0)
pasodoid ssai8uo) jo aawwo) AS1sug |esoua8 ur uonezneaud noge Aseaun 'swiojal anoidde o} a1e|si8a| 1SNy |euoneN
‘uonesauad 10y
1oy1ew jods ajesajoym noge [eondays *S10)eJISIUILIPE pue SI9auI8ud JoIUdS
ale 1nq uonnquisip jo uonezneaud 1oaey lo} sqol 10pas-a1eaud ‘uihed-1aysiy
sa1n3yy 101uas 'ssad01d dYj Ul panjoAul 1o} saniunyoddo 9|qissod “wiiojal
Aj3uous jou 1nq annsoddns Ajjewioq 3y} Jopun dn uayoiq aq pjnopn ‘Auedwiod Aypuypaje SRS 33Ng

SUOIIN}ISUI JUSIWUIIA0D

uLI0j3d UO UOoKISod

s)salju|

uepiodu)

Jopy




THE ROAD TO SUSTAINABLE REFORM

HONDURAS

190

‘uofelauas ul aleys 193w Jo |

‘wa)sAs ueinpuoH

ay ul Aypeded Bunersuas jo aieys
s,Auedwod suo Aue uo ywi| jusdiad
Gz pasodoid sy} pasdxa pjnom

eld siy] J9deW URDLIBWY [BAUSD
Jeuoi3a1 8y} 18 pawie ‘spl0) ouaNd
1@ 3jIng 9q 01 ‘(DNT) Sses [einjeu
pinbij Suisn “ueid apA> pauiquiod
‘MIN-0SZ B Ul JUSW]S9AUI UOI[[IW-0598

"JOpBA|eS [ Ul SUOISS3OU0D
uonnquUIsIp sy} Jo Juadsad o8 sumo

jua01ad gz ay3 Suiddoup ui paysaseiu| e Sunowoid uedaq ‘6661 dUIS Apeaije yoiym queid 1amod ‘s Sy
"A123no o11qnd Suimo||oy pasianal
Se/M SIY} ISASMOY [S)ORIJUOD |RJUSI AMBU
0} aniewI)je Jadeayd e se ‘siedk aulu 1o}
MIN S8 Aq svdd Sunsixa 1apun pajeluod
Apedes aseanur 0} uone|si8a| pajowoid
Lo0z 1das uj "udisap wioai Jo s|ielp 'sjosse uonelauad
noge wspndays passaidxs aney inq 9)e)1S Jo uonezieaud ay3 ul uon
pasoddo Ajjewloy usaq jou aneH syasse | -edpied ydnoayy ssauisng Suipuedxa
oupPajR0IpAY 9)e)S Jo uonezneaud uo 1o} Ayunpoddo ue panisosad
Suippiq woiy way} apnpxa AjpAipaye Ay} ‘puey Jayjo ay3 uQ "aINIny Y}
pinom jey} scuanadxa snoinaid pue | ur uonnadwod paseanul ade) 0} ey
sHwi| aJeys }ayiew uo paydope a1em sajnl pInom pue sajel Yyojedsip 19mo| wouy
uaym poddns aAIpOR MIIPYHM “I9ASMOH SYdd Sunsixa uo anuanai aso| Aews
‘saajueiend udiasanos Sunsixa Suluiejuiew Aay} ‘pauiejal ale sasjuelend ji uang
uo Sunsisul ‘aw) dWes ay} 1e ‘dJIym 'spenuod Sunsixa ul sasjuesend usie
‘1009s joyiew-ajenld e Jo uonezijeuon | -1anos [@dued 0} Jdwaye 3w wiojel "sy|ui| |edmjod [enuanpul
-nyIsul 8y} yum saunyioddo ssauisng 183} SISUMO Ydd "S}SOd papuels aneYy |e1aAdS "saiuedwod jeuoneu slojesauad
mau 1oy 8uidoy ‘anpoddns Ajjeniul se papiedal ale spenuod 3unsixy Ajuiepy "sypenuod ydd Sunsixa pjoH 91eAlld
sio)pe 1330
WLI0J3 UO UoKISOd _ sysaspu| _ a>uepodw) _ Iopy

(panunuo)) wiojay 1031235 A}d11Y3|3 ,seinpuoH jo Awouod3 [eanijod '€ 3jqelL



191

IAN WALKER AND JUAN BENAVIDES

‘unpoe| Ajpayiew
s1 98e1an00 pawioyul ‘1anemoy ‘ssadoud

"aui| Jejndned e uni o} pred Suiaq
ul ‘sswawos ‘pue A1ojs poos e ul

2iiqnd
|esaua8 ayy pue ‘ssai8uo) ‘suennijod

9y} 0} pasoddo Jou anipoddns JayysN 1nq ‘as Jad wioya1 Ul pajsalslul J0N Jo suoiuido a>uanjjul sisijeusnor ssald
‘uonezneaud 1ayuny pasoddo
9)eplpued [eJaql] Sy} pue ‘sjiejop
SuiAjpads ynoyum wuoyes papoddns
Ayed [euonen ayj ‘uiedwed [e10)o9)9 "S9seaJUl Jjue) pue uonezieaud
L00Z 3y} uj "100Z 03 Joud wioyal ay) se yons ‘spe Jejndodun 1oy Ayjiq saned
pauoddns Ajiesp Aued juepodwi oN -1suodsal Suipione Jnoqe pauladuo) 'ssadoid anne|si8a| jonuo) |eonijod
's)sixo weiBoud 1esp ou Inqg ‘anuanal
uonezneaud Aq Ajued pasueuly
pun4 uonedyuyR3|g [einy pasodoid
y3noiyy uoisuedxa walsAs 10} Suipuny
paseamnul woiy ule8 pjnojp ‘suonnjos "$S9208 WY} SIS [[Im saiddns
pus-jjo Jo/pue uoisuedxs yioMmpdU Jo | dAd19q ASy 1By} sadueyd Jo Joaey ul inoyym

's91e@ap ul dduasaid s|qeiou oN

Supueuly panuluod Ul pajsaIRu|

ainssaid jo spuiod |npamod aq ue)

sanIuNWWo)

"Wa)sAs Jue) pawiiojal Japun
Apupsjs 1oy asow Aed pue Apisqns
950] 01 A[y|I| S19SN ISO|\ "SPLIR) MO| pue

'Spasu 119y} 193W 0} SI
2213s 9y} Jo asodind papodind
9|0y 3y} Se ‘SAISI|p 9q ued

"sajeqap ul duasaid Palip d|qelou oN Ayjenb ao1uas panosdwr ur pajsassiul wJoja1 03 uonisoddo Jo 1oy poddns s1asn
"ssa18uo) ul me| “JIapes| uolun [euopeu
3y} Jo uoissndsip Sunjey Joy uonedynsnf e Se 9duanjjul aseanur o} wiogeld
Se SaWI} |RISASS pasn suoljesjsuowap e Se Wiojal MIIA s1apeaT 9jdpund "98e19n00 ipjndod
19a1s Suiziuedio mej sy} pasoddQ ur uonezneaud oy pasoddo Aj3uons eipaw pue suepiyjod saduanju anbojg
'saly |eayjod |npamod yyum
“PRIUOD DIAISS ‘uonnquisip syueq Aa»| SAl SSpNJPUI WINIKOSUOD
S} WOJ} SUINJDI AZIWIXeW 0} ssad0id jo uonezneaud yum pajeurwsay Ajjed | ‘sa8ieyd 33NJ Jo uoipajjod ‘Bul|jiq 1oy
wuoja1 8y Suiduojoid ur pajsaseyul Ajgesd -[}ewolne aq pjnoM Peiuod HINAS 1ORIUO0D IS SUlISIXS SPIOH H3aWas
siope 134310
wLI0j34 UO UonIsod Ss)sa19ju] dduepiodu) 10y




192 HONDURAS: THE ROAD TO SUSTAINABLE REFORM

Privatization Commission. The Reform Commission included represen-
tatives from ENEE, SERNA, and CNE; and its technical secretary was a
Honduran engineer seconded from the World Bank.

Although agency representatives on the Reform Commission under-
stood many problems with the status quo and supported reform in
general, they understood little about how the new model was to work in
Honduras, either during the transitional period or in the long term. Most
debates focused on the pros and cons of privatizing sections of ENEE,
with little or no public discussion about the merits and risks of alternative
market models. Vague draft legislation about how the wholesale market
would operate added to the confusion, as did secretiveness about the
legislative process. This made it difficult to win the argument for reform,
not only with populist opponents of privatization in principle, but also
with well-intentioned decision-makers genuinely concerned about
making the best possible decisions for the country.

When the contract of the Reform Commission’s technical secretary
expired in 2000, it was not renewed. The secretary returned to Washington
and was not replaced, effectively ending any Executive pressure for the
new law to be passed. Thereafter, the main pressure for advancing legisla-
tion came from the IMF in the context of its review of conditionality
compliance under the Poverty Reduction and Growth Facility. This led to
periodic rushes to approve a few more clauses of the law, which quickly
ended when negotiations with the IMF ceased.

Lack of government commitment was reflected throughout the process.
For example, no senior politician assumed leadership in promoting the
proposed reform, while leading figures of prior administrations were openly
skeptical about such key tenets as increased regulatory independence.

Workers” Unions and Popular Organizations

The ENEE workers’ union was not opposed to the reform process, due to
the prospect of good severance compensation. Although historically a
bastion of public-sector, trade-union militancy, the ENEE union was
weakened following a major strike in 1991-92. Since then, staffing has
been considerably reduced (e.g., by outsourcing meter-reading and
billing).
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By contrast, the national trade union and popular movement in general
was vociferously opposed to the new law. The self-appointed Bloque Popular
played an important role in public debate over privatization of ENEE
during 2000-01. Reluctance of Honduran politicians to push through
important changes in the face of declared opposition—even of a
minority—gave this opposition considerable influence.

Users

Evidence suggests that politicians’ nervousness about the unpopularity of
privatization is not without foundation. Widespread skepticism about the
motives for and consequences of privatizing public services is based, in
part, on disappointing prior experiences. Findings of focus groups and
opinion surveys suggest that many people believe that privatization is
simply a racket to enrich private companies at users’ expense, via tariff
hikes (ESA Consultores, 2001).

In the power sector, stability of supplies has improved considerably
since 1994, when the country was hit by severe blackouts; this improvement
has led to public acceptance of incorporating private generators. However,
a widely held belief among opinion shapers is that PPA contracts are too
expensive, and they are hostile to the idea of selling existing state-owned
generating capacity or the transmission grid to private firms.

Electricity service users interviewed in focus groups generally perceive
privatization as a likely source of tariff increases, although others see the
potential for improved services. Although the proposed reform envi-
sioned a new fund for rural electrification, this was not clearly estimated,
and non-connected communities did not lobby in favor of the law.

Private Companies in the Electricity Sector

Creating an important private generating industry, with the main
contracts held by powerful economic groups, has increased the risk of
state capture by these interest groups; this, in turn, has created a possible
obstacle to any further reform that is unfavorable to holders of existing
PPAs and rental contracts.

Currently, three key groups hold PPAs: ELCOHSA, which has
American and Honduran capital linked locally to the “maquila” (garment
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operations) sector in San Pedro Sula, and LUFUSSA and EMCE, both
strongly linked to local political and business personalities. Two compa-
nies—Laeisz and Nacional de Ingenieros—hold short-term rental
contracts for emergency generation.

Outsourcing of ENEE meter-reading and billing to SEMEH created
another private-sector interest group wishing to delay or prevent privati-
zation of distribution since its contract specifies that it will automatically
terminate if distribution companies are privatized. (The SEMEH consor-
tium has five banks, including Banco Atlantida).

Clearly, private-sector groups have used their influence to promote
their own interests, wherever possible. For example, in September 2001,
LUFUSSA and EMCE promoted a law to increase, by 85 MW, the capacity
contracted under the EMCE 2 and LUFUSSA 2 PPAs for nine years,
arguing that this was a cheaper alternative to issuing a new rental contract
for 85 MW to cover ENEE’s short-term capacity needs. Following public
outcry, Congress blocked this proposal, voting not to ratify the minutes of
this decision."”

PPA holders initially supported the reform process, favoring institu-
tionalization of a private-market sector and hoping for increased business
opportunities. However, they withdrew active support when rules were
adopted on market-share limits of 25 percent of capacity in generation
and requirements for previous experience operating large hydroelectric
plants that would effectively exclude them from bidding on privatization
of State hydroelectric assets. Since then, they have not formally opposed
the new law but have expressed skepticism about details of reform design.

Emergence of AES Corporation (which owns 80 percent of the distri-
bution concessions in El Salvador) has significantly affected the reform

" Press reports on this matter were confusing; they described a proposal to extend the LUFUSSA 2
and EMCE 2 PPAs for nine years, rather than increase the capacity covered by 85 MW for nine
years, within the time frame of the existing contracts at the prices already determined in the orig-
inal public-contract auction. In the end, it was decided to let a new rental contract. At the time of
this writing (due to the confused definition of the decision rule, as described above), it was unclear
whether Nacional de Ingenieros or CEMCOL won. However, this contract will carry a considerably
higher price than LUFUSSA 2 or EMCE 2.
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process. As Table 3.7 describes, AES has, since 1999, promoted a $650-
million investment in a 750-MW combined cycle plant, using liquid
natural gas (LNG), to be built at Puerto Cortés. This plant, which aims at
the emerging regional Central American market, would greatly exceed the
proposed 25 percent limit on any one company’s share of generating
capacity in the Honduran system.

Institutional and Physical Constraints

In addition to political constraints, reform of Honduras’ electricity sector
is also hindered by institutional and physical limitations. Care should be
taken to tailor system design to market size, potential capabilities of the
regulator, and the country’s investment climate.

Market Size and Competitive Structure

In Honduras, introducing a generation market organized around a whole-
sale spot market implies increased uncertainty about the price users will
pay for power and runs the risk that prices might stand well above effi-
cient, system marginal costs for significant periods. It also raises the
prospect of higher rates overall caused by increased cost of capital, linked
partly to higher investor risk, as well as the possibility of limited competi-
tion leading to excess profits on a sustained basis.

The legislation stalled in 2001 proposed to limit any plant size to 25
percent of total demand, except for the 300-MW Francisco Morazin
hydroelectric plant. However, no argument showed that the 25 percent
limit would suffice to ensure competitive outcomes. Recent evidence from
California suggests that, during peak hours, restricting a smaller propor-
tion of supply capacity can sharply affect spot prices in a liberalized elec-
tricity market.

The Honduran electricity system has grown rapidly over the last decade
and is expected to continue to do so in the future (annual growth rate of
demand is currently more than 5 percent, with doubling of the total every 14
years). However, the system remains small in absolute terms (current
maximum demand is less than 800 MW). In this setting, it is difficult to
imagine designing a generation market in which individual units would not
have considerable potential market power. In deciding on the scale of future
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investments, Honduras may have to choose between achieving a more
competitive market structure and accessing optimal size technology."

Reform designers should recognize that, for the foreseeable future,
individual actors will have a large market presence and considerable
potential market power; this leads to delayed supply responses to benefit
from sustained price disequilibria. This would make the regulatory task of
ensuring competitive outcomes in a wholesale spot market difficult to
implement, leading to the need for direct regulation of generation prices
through price caps based on cost calculations.

The proposed AES plant at Puerto Cortés illustrates this point (Box
3.2). If it proceeds, AES will have 50 percent of the firm capacity of the
Honduran system, sufficient to cover 90 percent of peak demand. As
drafted, the law does not deal with this, unless AES sales to the Honduran
grid are subject to a PPA before the law is passed.

Regulatory Capacity

In non-competitive markets, a regulator sets the price that producers are
allowed to charge, based on analysis of efficient costs. However, in market-
based models, the regulator must also intervene to prevent collusive
behavior and ensure competitive outcomes. One striking lesson from
experiences in competitive, wholesale spot markets—in places as diverse
as El Salvador and California—is that regulatory discretion in ensuring
competitive outcomes is a key determinant of success or failure. Even the
best designed market architecture cannot automatically resolve all poten-
tial problems.

Such failures may occur in various ways; the most important,
perhaps, is the risk that generators will act, individually or in collusion, to
“game” the market, aiming to push up spot market prices at the expense

" Tt is sometimes taken for granted that the optimal technology for base generation is combined cycle
plants powered by LNG. This is now the case in any system that already has access to LNG.
However, where LNG is not readily available, as in Honduras, the costs of building a port terminal
to handle the fuel are high. This means that only large-scale plants are worth building; otherwise,
cost of the port terminal would swamp the capital cost of the project. This, in turn, leads to addi-
tional compensatory investments in transmission to enable the network to cope with the volume
of energy to be injected. Once these factors are built into the capital cost, even for a large plant, the
required investment per kilowatt of capacity is relatively high.
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Box 3.2. El Faro Project: Benefits and Issues

AES Corporation, the giant U.S. power company, proposes to build El Faro, a
750-MW, combined-cycle, liquid natural gas (LNG) plant at Puerto Cortés,
Honduras. At a projected cost of $650 million, El Faro is the first major private
initiative aimed at Central America’s nascent regional electricity market. AES
proposes to supply El Salvador (where it holds 80 percent of distribution
concessions), as well as Honduras and Guatemala. It would build a private
transmission line from Puerto Cortés, Honduras to Nejapa, El Salvador.

Benefits of cheaper power. The projected cost of power is $0.05 per kWh,
well below recent prices of the Salvadoran spot market and comfortably
below the $0.071 reported by the cheapest PPAs in Honduras. The project
would also result in balance of payments gains for Honduras from savings on
fuel imports. However, the price is not guaranteed.

Regional issues. Given the uncertainty of reform in Honduras, the project
raises serious regional issues. For El Salvador, it raises the specter of de-facto
vertical re-integration, with the same company controlling a significant share
of generation and distribution assets. Since the Salvadoran system allows for
physical dispatch of bilateral contracts, AES could channel all base demand
from its distribution concessions into the El Faro plant, which it plans to
operate with a plant factor of over 90 percent. However, the result will be to
displace demand from the hydro and thermal facilities of the National Electric
Utility Company (CEL), forcing CEL to export surplus power.

Even if El Faro were the base plant for the entire Salvadoran system, the
resulting base load of 400 MW would not suffice to fire the plant full time. It
would therefore need to displace existing base facilities in Honduras and
Guatemala, including hydro capacity.

How will trade function between El Salvador and Honduras, given that the
countries’ rules differ? The Salvadoran pool rules provide for physical
dispatch of bilateral contracts, but the proposed Honduran rules would limit
their role to economic hedging, and dispatch would be in economic order. El
Faro would have to bid in the Honduran pool, which would fulfill the contract
with Salvadoran companies. El Faro would be dispatched only if it were
cheaper than alternatives. But technical design of a combined-cycle plant
does not permit fine-tuning of output.
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of distributors or users. Sustainability of a reform based on wholesale spot
markets in generation would depend on the presence of a regulator with
the mandate and capacity to identify market failures and act rapidly to
correct them.

Therefore, when deciding on the design of Honduran reform, it is
important to ask: What is a reasonable expectation for the regulator’s
capacity to manage the market to ensure competitive outcomes? The
answer will depend, in part, on the technical capacity and credibility of
the regulatory body, which, in turn, will be a function of the selection
system, definition of terms of office that do not coincide with govern-
mental periods, rules on rotation or overlapping of terms to ensure conti-
nuity, remuneration arrangements to ensure the ability to recruit qualified
staff, and training or technical assistance programs. However, it will also
depend on the legal setting, including the regulator’s degree of autonomy
and the judiciary’s reliability and transparency.

Given the generalized weakness of regulatory institutions in Honduran
public services to date, coupled with politicization of the judiciary, one
must ask whether the country could quickly put in place a regulator with
the skills needed to manage a wholesale spot market in generation
(including effectiveness in discretionary powers to curtail the exercise of
market power by large companies with powerful political contacts).”

Investment Climate and Mobilization of Private Capital

PPAs are often characterized as “cozy” contracts, where overly high rates of
return are received without the corresponding risks assumed by the investor.
However, another possible explanation for high rates of return on such
contracts is the perception of Honduras’ unfavorable investment climate
including expensive local capital markets; a problematic labor code; and an

" Tt might be argued that correcting this type of problem, at least in the short term, can be dealt with
through cost-based regulation—either directly, through price caps, or indirectly, by rules that only
allow generators to offer their power to the pool at the audited marginal cost of generation. In this
case, the regulator would have the same function as in a non-market system (i.e., determining the
allowable cost). However, automatic price caps (based on rules about audited costs) are difficult to
design and impose, while discretionary price caps (as evidenced by the California case) inevitably
lead to tremendous debate and disagreement as vested interests come into play.
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unstable, corrupt judiciary and high level of political risk in sinking capital
into a State-regulated industry. Such factors might mean significant investor
risk, even when the contract bears a sovereign guarantee.

If the high rate of return on PPAs corresponded to such factors, then
shifting to a wholesale spot market might not be expected to reduce the
capital costs for the electricity sector. On the contrary, it could increase
them, as the absence of guaranteed capacity payments would further add
to the uncertainly associated with the investor’s expected stream of
returns in electricity generation projects, without correcting any other
factors that currently lead to high capital cost. In a worst-case scenario, it
could be nearly impossible to attract significant investment to the sector.

Environmental Regulation of Project Development

Rationalizing and de-politicizing environmental licensing are required to
ensure the smooth operation of a Honduran generation market.
Currently, environmental regulation is at a standstill for new investment
projects in the country generally. Procedures for deciding what sort of
study is needed, defining terms of reference for an impact evaluation, and
assessing its outcomes are delayed and sometimes appear arbitrary. It is
particularly noteworthy that the Environmental Control Directorate
(DECA) of SERNA has been reluctant to approve private projects that face
significant public opposition.

In the electricity sector, this problem has been side-stepped in the case of
PPAs because SERNA is responsible for both the energy sector and environ-
mental control; at the same time, the government, through ENEE, is the
commissioning agent for these projects. However, in a reformed sector, where
private investment proposals are made without government sponsorship,
political and bureaucratic obstacles in environmental licensing will increase.

Three recent examples of private generation initiatives that arose outside
the PPA framework illustrate this point. The proposed Patuca 2 project, a
large hydroelectric project, was abandoned when it became clear that it
would be difficult to obtain an environmental license. AES waited eight
months for the terms of reference of an environmental impact study to be
approved for the El Faro project (Box 3.2). In the case of the 50-MW, El
Cangrejal hydroelectric project, environmentalists proposed major changes
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(including relocating the machine room 3 km upstream) to protect the inter-
ests of an ecotourism rafting business owned by one of the lobbyists.

Stranded Costs

One widely recognized constraint for establishing a competitive wholesale
spot market are the stranded costs of PPAs that guarantee long-term
capacity payments to existing plants. If these contracts guaranteed the
purchase of power (take-or-pay agreements), then only newly entering
plants would operate on a spot market basis. However, in the case of
Honduras, the PPAs do not carry take-or-pay clauses for the energy
component. The State is committed to make good the negotiated capacity
payments, but not to purchase power from the plants.

If not renegotiated, the PPAs may lead to an incentive problem
(related to their allocation among purchasers) at the time of unbundling
ENEE and a liquidity problem (limiting possibilities for enhanced trade
and future competition) for a future regional market.

Honduras has several alternatives to deal with these contracts:

1. Tt could subsidize costly PPAs with the rents of hydroelectricity as
is currently done. Distribution firms would receive a non-discrim-
inatory, average price for wholesale energy, and would pay capacity
payments pro-rata of their peak demand. There would be no rene-
gotiation. This choice has inefficiency effects on pricing and, if
capitalization of hydroelectricity were attractive, on coverage
(whenever the injection of funds feeds a Universal Service Fund).

2. If privatization of distribution were politically infeasible, there
would be no new domestic resources to afford the potential
compensation required to remove the PPAs.

3. If privatization of distribution were feasible, Honduras would
face a trade-off between using the proceeds of privatization for
expanding service coverage or renegotiating the PPAs. The latter
option would make price reductions and greater contract
liquidity in the generation market possible. However, the benefit
expected from renegotiating such contracts usually grows as they
approach their end. A sound strategy might therefore include an
option to renegotiate the PPAs in the future.
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Supply and Demand Mechanisms for Market Regulation

In a pure spot-market model, price distributors pay to cover the demand
unmet under hedging contracts, which fluctuates on a real-time basis as
demand ebbs and flows. For most of the day, when the system had spare
capacity, base generators would be expected to bid in the pool at their
SRMC. However, during peak hours, distributors’ obligation to meet all
demand would lead to pushing the market-clearing price high enough to
make it profitable to fire marginal plants. This would allow infra-marginal
plants to charge more than their SRMC during peak hours, thereby recov-
ering their capital costs.

This type of system can work well when sufficient capacity is available
to meet total peak demand. However, if generation capacity cannot meet
demand, then no price can balance supply and demand, unless some form
of real-time demand management is introduced. Depending on how
property rights are allocated, two alternative solutions might be consistent
with economic efficiency. Consumers could be paid to accept temporary
suspension of supply when the system reaches capacity constraints.
Alternatively, interruptible contracts could be used to serve consumers
according to their willingness to pay. Either option would lower system
capacity needs.

Operation of a Wholesale Spot Market in a Hydro-thermal Setting

In Honduras, another constraint in designing reform is the hydro-thermal
nature of the system. With centralized dispatch, a single computer model
can be used to calculate the opportunity cost of water and optimize
system operation. (This is what Honduras now does.)

With a horizontally unbundled generation sector, including various
hydro plants, managers could decide how to value their respective plants’
water. However, this would lead to the need for replicating modeling
capacity. While this is not a major problem in a developed country, the
costs may be significant in Honduras, given its human capital constraints.
Private companies would likely hire the most qualified consultants, while
State companies would struggle to implement the modeling effectively.

Thus, it would be better to retain a centralized model to determine the
optimal dispatch of hydroelectric resources, as is presently done in
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Panama and Chile. This is not inconsistent with horizontal unbundling of
the existing hydroelectric capacity or future development of private
plants. In this case, the factor for deciding their dispatch program would
not be the value of the financial contracts they hold for the sale of power
to distributors; rather, it would be the economic value of the water, as
determined by the central program. An intermediate alternative would be
for the central model to supply free information to all interested actors,
allowing them to make their own decisions.

Path to Improved Performance

In light of the constraints outlined above, we recommend that Honduras
adopt a rolling reform strategy, based on a clear understanding of the
country’s stage in electricity-sector development and prioritization of
relevant problems and solutions. This strategy would give priority to
strengthening sector governance and regulation, unbundling ENEE, and
abolishing defective subsidies. It proposes a wholesale electricity market
option that is feasible, given current constraints, but does not forego the
future option of benefiting from regional market development.

It should be cautioned that these recommendations are not a blue-
print. In many cases, short-term alternatives are feasible. In the medium
term, the institutional constraints that conditioned this set of recommen-
dations might shift. In too many cases, reform proposals in other coun-
tries have failed precisely because they were rigidly associated with single
technical solutions that ostensibly could resolve all problems, but failed to
take local realities into account.

Rather than insisting on the specific proposals presented here, we
insist on the validity of their general approach to the reform process. This
starts with an analysis of the problems and priorities of the country and
its electricity sector, as well as constraints to the reform process. In this
context, they seek to trace a feasible path toward improved system
performance on a sustained basis. The successful reformer must anticipate
the need to adjust tactics in the face of unexpected consequences, and shift
to other instruments that will yield the desired results.
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Summary of the Proposed Strategy

Three groups of recommendations are suggested, as follows:

¢ Governance—Aims at creating institutions better suited to
formulating a country energy strategy, regulating the industry,
and protecting customer rights.

¢ Market structure—Seeks to create an industry configuration that
facilitates entry of private investors and reduces chances of
market power abuse.

¢ Market architecture—Looks for market rules in procurement
and price formation that reflect the limited scope of competition
in generation expected in the medium term.

Governance

A separate Ministry of Energy would establish appropriate sector leader-
ship and end conflicts of interest between the energy-sector development
planning and environmental-control functions of the Ministry of Natural
Resources.

A multi-sector regulatory entity would establish stronger regulation
in Honduras. This suggestion needs to be discussed and coordinated with
the needs and expectations of other public-utility regulators. A point in
favor of the proposal is that a new entity would economize scarce human
capital to staff individual regulatory offices.

Channels for effective public participation would give citizens a sense
of ownership. Some channels worth exploring include media campaigns,
incentives for consumption reduction, and periodic public hearings and
consultation.

A Universal Service Fund to expand coverage would give priority to
proposals that minimize the cost of supply and promote active commu-
nity involvement.

More discussion is needed about how to integrate private renewable-
energy projects into the reformed system. The best option would be to
grant concessions for such projects on a competitive basis.
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Market Structure

It is advisable to maintain the current draft law’s proposed restrictions on
industry structure, including prohibition of vertical integration and limits
on horizontal integration.

ENEE would be unbundled into independent enterprises (e.g., one or
two generation firms, one transmission/dispatch firm, and two or three
distribution firms). Privatization would start in distribution. Other
industry segments would, for now, remain publicly owned but would be
incorporated, opening the way for future sale to private owners.

Before implementing a wholesale spot market in generation, the
State’s generation, distribution, and transmission enterprises would
ideally be privatized to avoid conflicts of interest when the State exercises
its regulatory function.

Market Architecture

To ensure sufficient expansion of generating capacity, Honduras should,
for now, continue to issue PPAs with capacity and generation compo-
nents, through competitive international public bids, under the regu-
lator’s supervision. This system would guarantee sufficient capacity to
meet demand and avoid the price instability caused by supply imbalances
that has undermined reform sustainability in other countries. An associa-
tion of distributors would form the contractual counterpart of generators.
The capacity costs of these contracts, along with those of existing PPAs,
would be passed on to final users.

Implementation of a spot market for generation (without any central
planning of capacity expansion) should be postponed until the Central
American market becomes fully integrated. This larger market would have
enough actors to offset the problems of market power that would certainly
occur if the Honduran generation market were now fully liberalized.

Meanwhile, generation (regardless of technology) would be
dispatched by economic merit through a central pool. For each period,
distributors would inform their projected demand, and all generators
would be required to make their functioning capacity available.

To reduce the extra capacity requirements that arise from flat tariffs,
it is necessary to introduce real-time sensitivity between demand and
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prices. A first measure would be to set price schedules, differentiated by
time of day, for customers with adequate metering devices. A second
measure would be to implement a market mechanism for the temporary
suspension of excess supply.

Distribution firms should be able to use tariffs to collect the full
financial costs of all system components. If the demand subsidy is limited
to those who consume less than 100 kWh per month, then available
resources could be applied to the coverage expansion program.

Key Design Issues
Generation Market

Given Honduras’ political economy and institutional and technical
constraints, it would be prudent, for now, to consider maintaining the
centrally planned management of capacity expansion, rather than trans-
ferring it to a liberalized generation market.

In a spot market, expansion of generating capacity results from the
initiative of individual investors, based on their expectation of future spot-
market prices (or hedging contracts issued by intermediaries in wholesale
markets). The spot-market model seeks to replace PPAs, which are hedging
contracts in which the system passes, from the investor to the consumer, the
risks associated with the decision on capacity, via guaranteed capacity
payments. In the PPA-based model, an authority decides, through a public
auction, which project will be awarded the capacity contract.'

PPA prices may be out of line with ex-post efficient prices.
Consequently, it may be beneficial to allow prices to adjust to develop-
ment of actual costs. A spot market allows for this adjustment; however,
this benefit must be weighed against the increased effect of inefficient
pricing that may emerge in a spot market with few players and a weak
regulator who cannot deter imperfect competition.

A PPA market can operate well or poorly, as Honduras’ mixed track
record illustrates. Obstacles to competition in state-managed, capacity
contract auctions have been important, and the cost of several early PPAs

' Tt would also be possible to have a decentralized decision process based on a capacity market, as in
Guatemala.
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was far higher than international benchmarks. The good news is that the
cost of recent PPA contracts has decreased, partly because of technological
progress and partly because of more competitive pressure. The new costs
provide the regulator valuable information for designing the capacity addi-
tion bids, especially the evolution of risk premiums levied by investors. The
bad news is that lack of timely capacity auctions to establish new PPAs has
recently led to contracting extremely expensive, emergency-generation
capacity through leasing contracts, with prices as high as 18 cents per kWh.

The proposed solution is organizing transparent and competitive
capacity auctions carried out by a private agency under the purview of the
regulator, but not subject to public-sector procurement rules. There would
be no sovereign guarantee in these contracts. Generation would then be
dispatched by least-cost scheduling models. The total cost of capacity
payments, plus the financial cost of short-run dispatch, would be passed
on to consumers pro rata with their total consumption. This would ensure
the financial solvency of the system."” There would be no immediate role
for spot-market prices to intervene in the formation of consumer prices.

This proposal does not mean that generators would not be subject to
market discipline. This would take the ex-ante form of periodic auctions
to meet capacity needs, coupled with real-time economic dispatch of
power requirements. Determining capacity needs would continue to be a
central planning decision. Shifting to a fully-fledged open and competi-
tive generation market should be postponed until the Central American
regional electricity market becomes a reality. Meanwhile, remuneration
schemes should be made more homogenous for generation technologies
and move toward standardized contract formats.

System growth and institutional development will eventually reach a
point where the balance of risks and benefits favor full liberalization in
generation. At that time, Honduras and Central America will be posi-
tioned to profit from other countries’ lessons on how to design market
architecture and handle associated regulatory constraints to maximize
expected gains from the transformation.

' Eventually, this system may lead to overexpanded capacity, as the capacity decision is made by a
planner who does not have to incur the corresponding costs and who is exposed to political embar-
rassment if shortages emerge.
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Coverage Expansion via Universal Service Fund

Increasing service coverage is critical in any sector reform. To date, donor
grants have been relatively successful in expanding electricity coverage in
Honduras. But this is not sustainable. New funding sources to service the
poor need to be explored.

One alternative is to privatize distribution, obligating the concession-
aire to meet annual coverage goals. However, this type of arrangement
requires ex-ante bargaining between the sector planner and the concession-
aire to determine the beneficiaries, technologies, and pace of the process.
These ex-ante decisions may turn out, ex-post, to be severely sub-optimal.

A better option is to establish a Universal Service Fund (managed by
the suggested new Ministry of Energy), which would have three funding
sources: 1) funds from privatization of distribution and private participa-
tion in generation, whenever these alternatives are undertaken; 2) fiscal
transfers based on incentives; and 3) innovation grants from donors and
equipment firms, matched to rural communities’ efforts.

The Universal Service Fund would subsidize the connection of new
customers to existing networks (subsidies would be restricted to connection
fees). The Fund would issue customers bonds with which to pay distribu-
tion companies for connection costs when installation is completed.

Design of a delivery solution for decentralized, rural energy has two
organizational alternatives: 1) award supply through concessions to Energy
Service Companies (ESCOS), using the concept of output-based aid; and 2)
use grassroots organizations and micro-financing techniques to self-procure
energy services. The governance choice depends on the magnitude of invest-
ment and established traditions of cooperation and rural finance networks.

Preparatory work is needed to determine coverage goals, identify
feasible technologies, specify arrangements for maintenance, determine
community contributions, and set rules for choosing recipients of the aid.

Within the context of privatization of distribution, other key coverage-
expansion issues include coordinating the award criteria with expansion
goals and maintenance obligations of the concessionaire, proper specifica-
tion of procedures for procuring grid extension, and accounting for new
assets in the tariff-setting process.
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Single Buyer

The size of the Honduran power market does not leave many options for
dealing with capacity expansion if the costs of vertical integration are to be
avoided. In this setting, the single-buyer solution is a feasible choice to guar-
antee security of supply. It solves the fundamental problem of concentrating
supply of nationwide power requirements in a single, sizeable transaction at
a minimum, ex-ante cost. This minimizes the holdup new generators would
face if they had to negotiate with two or three small distributors simultane-
ously. Some scale economies could be gained, and the added time and cost
associated with an ineffectual, public-contracting system would be avoided.

We suggest two alternatives for implementing the single-buyer solu-
tion. The first is creating an association of distributors to function as the
contractual counterpart of generators, in both capacity contracts and
dispatched energy." Incentives for timely payment by distributors should
be introduced. Ideally, the association would act as a clearinghouse to
guarantee performance of individual distributors. In addition, the associ-
ation would request that each distributor fund an individualized,
commercial default guarantee.” This would reduce the regulator’s work-
load and contribute to the financial sustainability of transactions. Under
this alternative, the system operator would not get involved in any
commercial deal between generators and distributors.

Alternatively, a private system operator could conduct both the phys-
ical dispatch and commercial arrangements between generators and
distributors. While this solution requires more sophisticated, middleman
resources, it is a neutral financial instrument that would not be under the
control of distributors. It would also facilitate transition to the regional
generation market.

It must be warned that the single-buyer proposal confronts various
agency problems. First, the government may commission excess capacity and
gold-plate the technologies. Second, the pass-through of the generation

' To function, this scheme requires vertical separation of generation and distribution to avoid
conflict of interest.

" The political economy of electricity makes it difficult to fully hedge commercial risks, but the same
is true of any other conceivable governance and contractual scheme that could be devised; however,
it would be reasonable to achieve at least partial hedging via self-funded guarantees.
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component to customers does not stimulate responsive pricing by distribu-
tors. Third, public-generation firms may press to modify the level of privately
commissioned capacity. Finally, private generators may not be able to respond
directly to the differential commercial performance of distributors.

Complementary measures must be implemented to mitigate these
shortcomings. These include:

¢ Introducing time-responsive pricing and tariffs.

¢ Making capacity payments of distributors proportional to their
peak demand.

¢ Conducting public hearings to analyze the trade-offs between
tariffs and supply reliability, when defining the need of new
capacity requirements.

4 Facilitating non-regulated customers to deal directly with gener-
ators.

¢ Generating a settlement contract system that avoids frictions
between distributors and non-regulated customers.

¢ Introducing incentives to reduce risk of default by individual
distributors.

¢ Negotiating callable capacity contracts when the size of additions
is determined by supranational considerations; this would enable
the planner to contract lesser firm capacity.

In sum, under the single-buyer scheme, the system planner would
define the size of the capacity addition and its technology. The single
buyer would then conduct public-capacity auctions under the regulator’s
supervision. Each distributor would pay the capacity element pro-rata
with its peaking demand.” The association of distributors would partially
guarantee performance of the distributors.

Privatization

Privatization of distribution is more likely to attract investors once
unbundling of ENEE is completed and the reformed tariff and subsidy
structures have been proven politically feasible. Ideally, the new distribu-

2 In this way, distributors would have the incentive to introduce demand-side reduction measures.
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tion firms should group customers together to be financially viable. A
portion of the proceeds from privatization should go into the Universal
Service Fund for expanding coverage. Another portion should be frozen
for future financing of PPA renegotiation. Privatization of hydroelectric
generation is a more politically sensitive issue. However, Colombia’s posi-
tive experience in reaching a public-private partnership in the Bogota
Energy Company (EEB) (the formerly vertically integrated electricity
firm) should be carefully assessed. A partnership of this sort would boost
the Honduran investment climate and prospects for competition in the
regional generation market.

Transition to the Regional Market

Construction of the SIEPAC project (Sistema de Interconexion Eléctrica
para los Paises de América Central) will greatly reduce the physical
constraints on power trades between Honduras and the Central American
region, offering the prospect of sufficient market size to permit a compet-
itive generation market. In the medium term, however, it appears unlikely
that this will develop into an integrated market with a single, unified
dispatch system. Rather, the regional market will operate, for the foresee-
able future, as an added layer upon the national markets, with considerably
different rules and regulations, which are embedded in recent legislation.
Trade will be channeled through the national dispatch systems.

For now, Honduran reform design should assume there will be a
national market with increased options for international trade, rather
than a fully-fledged regional market. The major transition task for the
country’s market will be shifting toward standardized contracts of shorter
duration. This change will create contract liquidity and downward price
pressures. The cost of the transition is renegotiation of the current PPAs.

Renegotiation of Contracts

The rationale for renegotiating a contract is to anticipate the benefits of
new deal formats at actuarially fair costs of stopping short current procure-
ment arrangements. The benefits grow with the proximity of outside
trading options, and the costs decrease as contracts approach maturity.
From the perspective of Honduras and the regional market, it should be
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stressed that the primary goal of renegotiating PPAs is to introduce more
liquid contract formats to facilitate future trade and competition.

Renegotiating a contract is not an easy task. A poorly conceived renego-
tiation may send negative signals to future private investors and generate a
war of attrition between customers and producers. In Honduras, renegoti-
ating PPAs will be easier once the SIEPAC project has facilitated international
energy trade and the regional market has been developed.

A later renegotiation reduces the cost of expected compensations
because the time until maturity is less. Also, it reduces the political risks
and costs of having two rounds of contract renegotiation. (This could
occur if the reform started now, with renegotiation based on price expec-
tations that again turn out to be wrong.)

One feasible way to renegotiate PPAs is to shorten their duration and
track the differences that their owners would have received if no changes
had been introduced (Woolf and Halpern, 2001). This solution would
provide investors an acceptable setting. The problem would be how to
fund the difference. The literature on renegotiation shows that it is not
credible to pay compensations as flows. This would exclude the possibility
of using increased tariffs to pay off old contracts by installments. The
stock of funds necessary to renegotiate would need to come from outside
the sector (fiscal transfers or loans, both of which are remote possibilities)
or from selling less politically sensitive assets in the sector.

Sequencing of Reform

Reform should proceed gradually for two main reasons. First, the stock of
political capital is insufficient for any reformer to achieve far-reaching
sector reform under current conditions. Second, even if resources were
available to implement a formal reform immediately, it would take time to
strengthen the sector and build a stable constituency to support the
changes. Any attempt to introduce reform packages that are not coherent
with the country’s political economy may provoke costly backlashes.
Based on these considerations, we suggest that the Government of
Honduras consider a two-part strategy: 1) move immediately to implement
measures consistent with the overall reform envisioned in this chapter that
do not require primary legislation and, at the same time, 2) prepare reform
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legislation to rationalize sector governance and, when this becomes feasible,
open the pathway to a more competitive market architecture.
The following measures could be implemented without the need for

primary legislation:

¢
¢

<

Unbundling and incorporating ENEE.

Contracting new generation capacity via PPAs, through trans-
parent, public-bidding processes, on a scale that will permit reason-
able expectation of prices under $0.065 per kWh. A first step could
be successful completion of the contract presently being let.
Privatizing distribution, with contractual terms (price caps) that
stimulate feasible but sustained improvements in technical losses.
Technical losses could be reduced to 12 percent within three
years. This would be equivalent to adding about 10 percent more
capacity to the system. Reducing theft and requiring users to pay
the legal tariff for energy would further enhance the saving in
capacity expansion. This approach would assign concessionaires
the commercial risk of billing and collection, but would not
require them to act as market intermediaries between generators
and consumers. The distribution tariff would be regulated, based
on efficient cost considerations. This measure would require that
Congress approve the concession contract, but would not require
primary legislation.

Creating an Electrification Fund and a coverage-expansion plan.
Reviewing the final user tariff to ensure that it fully covers the
financial cost of generation and the efficient cost of transmission
and distribution to assure financial sustainability of the system.
Rationalizing the demand subsidy, either abolishing it altogether
or reducing its scope for those who consume less than 100 kWh
per month. The resulting savings would be reassigned to the
Electrification Fund.

Implementing these measures would result in immediate gains for
users in terms of supply security and cost reduction. It would also remove

from the field or seriously weaken those major players who are opposed
to sector reform. However, customers whose subsidy has been reduced
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may oppose the measures if the change does not quickly deliver tangible
improvement in service. Therefore, complementary actions to empower
users through public hearings, quality campaigns, and other means
should be implemented to maximize user input into the reform process
and minimize consumer resistance.

Along with this effort, a task force should be established to work on
sectoral reform legislation. Its goals should include:

4 Creating a credible sector-governance structure, including a policy
and planning agency (possibly a Ministry of Energy and Water),
and a strengthened regulator, with greater technical capacity and
functional independence than the present one, with potential
cross-sector responsibilities.

¢ Leveling the playing field for generation remuneration, including
renewable sources (hydro and small hydro plants), which should
be developed on a competitive basis though concessions.

¢ Creating a private, single-buyer agency and defining its relation-
ship with sector policy and regulatory agencies; defining a new
format for contracts.

4 Fixing a new system of financially sustainable tariffs and properly

targeted, rational subsidies.

Creating and nurturing channels for consumer participation.

¢ Clarifying how Honduras will participate in the regional elec-
tricity market.

<

As the government takes more decisive actions based on its existing
executive mandate and demonstrates positive results to current and
potential system users, it will become increasingly easier to convince
Congress to pass a new law dealing with this set of issues.

Political Feasibility of the Proposed Strategy

Honduras’ new administration is aware of the need to modernize the State
and deepen changes in the electricity sector initiated by the 1994
Framework Law. The government includes cadres with vision and mana-
gerial skills that are vested with considerable authority resulting from the
November 2001 presidential election.
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On the other hand, the ruling party does not have a majority in the
new Congress, and the political capital accumulated in the election
campaign needs to be used on many fronts, in addition to energy. This
suggests favoring strategies with minimum legislative content.

This is the rationale for suggesting that, in the concrete planning of
strategy implementation, the executive branch should identify opportuni-
ties for action, based on its current mandates, rather than taking a tabula-
rasa approach to legislation prior to implementing any change.

We believe that, notwithstanding constraints that the government
faces, the strategy proposed herein is politically viable. In summary, the
strategy will:

¢ Allow Honduras to cash in on the large efficiency gains still to be
harvested in the distribution system, via its quick privatization. This
could be done based on the existing law, as long as the government
declares it will not exercise the option of purchasing stock through
State pension funds on favorable terms. Both the windfall income
from privatization and the resulting efficiency gains could be chan-
neled quickly into benefits for users, especially the poor. This would,
in turn, increase the credibility of the reform process, making it
easier to have legislative changes approved in other areas later on.

¢ Play down the privatization of transmission and generation
assets, which was a major source of political opposition to the
earlier reform proposal.

¢ Give high priority to continuing expansion of distribution
coverage, which should make it possible to organize a coalition of
mayors from remote communities and marginal rural organiza-
tions in support of the proposal.

4 Preserve subsidy mechanisms in favor of the poorest users, but
end fiscally unsustainable subsidies to the middle class. With
strong political leadership, this proposal can be sold to the press
and public as a coherent part of the poverty reduction strategy.

¢ Guarantee capacity expansion in line with demand, avoiding the
political risk of supply crises. Better planning and timely, more
transparent contracting will improve the composition of the
stock of generation assets and reduce the average and marginal
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price of generation, compared with the “no-reform” scenario. It
will also offer relative price stability in the generation market. All
of these points favor the interests of current users, including the
urban middle class.

¢ Continue, over the medium term, a market architecture system
similar to the one now in place. This will reduce uncertainty and
confusion among the sector’s technical cadres, which would occur
if the strategy proposed to reform everything at once.

Current private-sector actors will have nothing to lose from this
strategy. At the very least, they can be expected not to oppose it, and many
will welcome opportunities to increase their business in the electricity
sector. From this perspective, clarification of the rules for private devel-
opment of renewable energy sources would be a major breakthrough.
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CHAPTER FOUR

Guatemala: Reforms
in the Balance

Fundacién Solar and Carlos Rufin*

ollowing a worldwide trend toward transferring ownership from the

public to the private sector, economic opening to greater foreign

investment, and reliance on competitive forces for allocating scarce
investment resources, recent Guatemalan administrations have under-
taken privatization and deregulation of various sectors.' In the process,
infrastructure services have played a prominent role in terms of the
complexity of the reforms and the investment involved.

Guatemala’s electricity sector has been at the forefront of reforms.
The new Electricity Law, approved in 1996, came several years after the
first contracts were signed with several private power-plant developers.
The law resulted in the creation of the National Electrical Energy
Commission (Comisiéon Nacional de Energia Eléctrica - CNEE), the sector
regulatory agency and fully functioning wholesale market.

Like reforms in several other countries of Latin America and the
Caribbean, those in Guatemala’s electricity sector face challenges to their
economic and political sustainability. The root cause of these challenges is

* Fundacion Solar (FS), an environmental NGO in Guatemala City, helps meet community energy
needs through renewable energy technologies. The FS team for this chapter was led by Marta
Ximenez de Rivera and Rodolfo McDonald.

Deregulation is understood to mean freedom or greater ease of entry and less price regulation; it
does not imply a complete retreat of the public sector from such matters as pricing for small
consumers.
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the inability of post-reform governments to keep their side of the basic
privatization “bargain,” which promised private investors a reasonable
expectation: an acceptable rate of return on the privatized electricity
assets over their long, useful lives. Following the theoretical framework of
transaction-cost politics, as outlined in Chapter One, this chapter exam-
ines the prospects for sustainability of the reforms.

In the electricity sector, consumers and other participants have a
short memory. Lack of capacity to meet demand for electricity and the
inability to extend service to the entire population, which forced changes
in the electricity sector initially, have been forgotten. The power-purchase
contracts executed before approval of the law have caused rate increases
and created discontent among the population. This, in turn, has led to
government intervention in the sector through temporary expedients to
keep prices for small consumers as low as possible. It has also encouraged
a populist and confrontational reaction by the governing party coalition,
which blames the rate increases on the new model of sector organization.
These and other issues clearly show that sustainability of reforms cannot
be taken for granted.

The section that follows provides a historical overview of the
Guatemalan electricity sector and summarizes the reforms, as well as the
motivations and expectations behind them. This is followed by an analysis
of the reforms’ effects on the current state of the sector. Next, the chapter
identifies and describes the major threats to reform sustainability and
makes recommendations to tackle those threats.

History of Reform

Guatemala’s early history in electrification, 1885-1959, was marked by
private sector participation. In distribution, the Electricity Company of
Guatemala (Empresa Eléctrica de Guatemala - EEGSA) was granted a 50-
year concession to supply energy to the Departments of Guatemala and
Sacatepéquez. In 1945, the Electrification Department of the Ministry of
Development’s Public Labor General Direction was created, and it soon
starting building hydropower generation plants.

In 1959, the Guatemalan State assumed a regulatory and business
role. That same year, the National Electrification Institute (Instituto
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Nacional de Electrificacion - INDE) was created. All private hydroelectric-
generation plants, as well as overall control of the electricity sector, were
transferred to INDE. The State also acquired majority control of EEGSA
when its concession expired. Great strides in extending electricity service
coverage and investment programs were made during this period in
which the two State entities molded the electricity sector.

State as Generator, 1969-90

The period 1969-90 is characterized by a vertically integrated, public
monopoly, in which generation falls mostly to INDE and distribution (in
the area of greatest demand) to EEGSA. Energy supply increased consider-
ably with construction of the Aguacapa and Chixoy hydroelectric projects,
funded largely by the multilateral banks. However, with the oil shocks of
1973 and 1979, currency depreciation, and delays in completing new hydro-
electric plants, abundant supplies became less secure. The government’s
reluctance to increase rates resulted in a highly subsidized rate policy.

Starting in 1986, INDE froze its investment programs. International
financing for new projects became scarce, and the Institute limited itself
to concluding the feasibility studies of certain geothermal and
hydropower projects, which private investors would take up years later.
Investment in the sector fell behind. Moreover, failures in such plants as
Chixoy, combined with numerous accusations of corruption in INDE’s
financial management, further weakened sector institutions.

Prologue to Reform, 1990-96

Starting in 1990, demand increased rapidly while supply stagnated.
Subsidies began to be eliminated and the existing model was questioned.
INDE and EEGSA were unable to invest because of their fragile financial
situation. Moreover, devaluation of the quetzal put them in a difficult
position, as their revenues were in quetzals, but they had to pay for fuel
and debt service in dollars.

In 1990, the Ministry of Energy and Mines (Ministerio de Energia y
Minas - MEM), with the support of the United States Agency for
International Development (USAID), conducted studies to promote
private generation, especially through use of sugarcane bagasse. The
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studies continued in 1991, with the support of other development assis-
tance agencies.’

That same year, the existing model suffered its worst crisis: blackouts
of up to eight hours daily and insufficient company finances to provide
the energy needed to match demand. As a result, some of the ideas under
discussion began to be implemented; the first dealt with the most urgent
problem—Iack of generation capacity—by contracting private genera-
tors. Thus, the first power purchase agreements (PPAs) were signed, with
bagasse from sugar mills used for co-generation. Finally, in 1992, the
INDE-EEGSA monopoly began to break apart when the 100-MW Puerto
Quetzal project (PQPC), led by Enron, came on line.

The movement toward reform stalled in 1993, when President Jorge
Serrano’s term ended, and Ramiro De Leén Carpio took office. The De
Leén Carpio administration chose first to negotiate additional contracts
with the private sector. International investors followed in Enron’s steps
and sought alliances with local investor groups. Earlier INDE studies were
used to develop hydropower and geothermal plants.

During 1993-96, the policy of growth through private participation
led EEGSA to execute 13 generation contracts or PPAs. A substantial
increase in private generation of electricity, backed up by PPAs in all cases,
led to the commissioning of 383 MW of new generation capacity, at a cost
of approximately $300 million (Box 4.1). Moreover, the PPAs led to
substantial diversification of the country’s energy matrix. It moved away
from oil toward biomass (bagasse); hydropower; and orimulsion (an
emulsion of heavy Orinoco oil, with certain physical properties like coal
and priced similarly), whose use was pioneered by the Guatemala
Generator Group (Grupo Generador de Guatemala - GGG).

Unfortunately, the urgent need for additional capacity, among other
reasons, meant that no PPA executed during 1991-96 was subject to open
bidding. This resulted in allocating much of the projects’ operating and
financial risks to the Guatemalan government, through INDE and EEGSA
as buyers.

* With the support of USAID, MEM contracted Sebastian Bernstein, former Executive Director of
Chile’s National Energy Commission, who advocated implementing the Argentine-Chilean model,
characterized by vertical separation of the industry and creation of a wholesale electricity market.
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Box 4.1. Contracts with Private Power Generators, 1991-96

At the time of the contract with the Puerto Quetzal Project (PQPC), INDE
and EEGSA granted sellers good conditions because of the need to attract
investors at a time of crisis and high risk for investment in Guatemala, as
well as buyers’ lack of experience in negotiating PPAs. The PQPC contract
involved the sale, over a 15-year period, of 110 MW of capacity and asso-
ciated energy, at an average plant factor of 85 percent. It contained take-
or-pay clauses of 50 percent of the above level of energy per month, fuel
indexing based on international oil prices, and exemption of all generators
from fuel import and distribution taxes.

In 1993, Agreement 4-93 was issued, which declared the execution of
energy purchase and sale contracts of national interest and social benefit.
It empowered INDE to enter into private-generation contracts without
meeting the requirements for competitive pricing and a bidding process.

The contracts had two important features. The EEGSA PPAs involved co-
generation from sugar mills and thermal plants. With the exception of the
Santa Elena thermoelectric plant in Petén, INDE entered into contracts with
renewable energy projects. Of the contracts signed, 20 are in effect and
represent a current purchase commitment of 518 MW, which will be
increased to 609 MW when certain hydropower plants under construction
begin operations.

PPAs Contracted before General Electricity Law Entered into Force

Entry into
Buyer No. of MW in Operation Life of
Contracts  Operation (MW, 2000-2002) Contract
EEGSA 11 462 2008-2021
INDE 9 477 99.2 2009-2022

Source: ECLAC (2000a).
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Despite political pressures during this period, only one PPA was
cancelled for being inimical to national interests. This occurred in 1993
but did not prevent further private investment in the sector, as additional
PPAs were subsequently executed by INDE and EEGSA. Furthermore,
generation projects based on renewable resources were subject to a tax
deduction, which made them attractive.’

However, quality of service was mixed. At the generation level, new
investment, plus contract incentives, led to fewer plant outages and
increased stability and certainty of delivery. At the distribution level, the
situation failed to improve significantly, at least in rural areas. In coverage,
significant increases were achieved.

Meanwhile, work resumed on design of a new structure for the
country’s electric power industry. Following a complex political process,
the new Organic Law of INDE was signed in 1995, and the next year, the
General Electricity Law of Guatemala was approved.

The 1996 Reform

The government’s motivation for passage of the General Electricity Law
was the public sector’s inability to satisfy the country’s electricity needs.
The law aimed to lower electricity cost by creating a spot market that
would foster short-term competition and send signals for private invest-
ment in new generation capacity, whereby private investors and consumers
would share investment risk and taxpayers would no longer bear it. The
major flaw was the effect of pre-existing PPAs, later amplified by large fluc-
tuations in international oil prices, as PPA prices were fully indexed against
international oil-price movements and foreign exchange risk.' PPA owners,
by contrast, were aware of the potential for such effects and ensured that
the law clearly stated that their contracts would be respected.

Decree-Law 20-86 provided the incentive deduction of 100 percent of investment from income tax,
in the case of investments in renewable energy. If a company had large prior-tax liabilities, the
project could thus be developed at practically zero incremental cost.

Soft oil prices during 1996-98 masked this problem; however, the upturn in prices during 1999-
2000 exposed the risks to reform posed by indexing clauses. Also, fuel and exchange risks were not
the only ones transferred to the buyer (i.e., INDE or EEGSA). PPAs limited penalties for plant
unavailability.
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Although the law mandated unbundling the industry and introducing
competition where viable, without explicit mention of privatization, it was
perceived as a prologue to privatization. The concept of selling State property
was new, and certain sectors were clearly opposed to privatization. MEM had
the support of international organizations, including the Inter-American
Development Bank (IDB), World Bank, and USAID. INDE and EEGSA
unions initially opposed the first indications of change in 1986; however, this
opposition was reduced in the run-up to the 1996 passage of the law, as attrac-
tive severance packages were granted to INDE and EEGSA employees, who
had received relatively high salaries and benefits levels under State ownership.
Because of questioning by the press and the climate of distrust toward priva-
tization, the government did not gain the support of congressional opposi-
tion. Lacking the necessary majority to create the CNEE as an autonomous
institution,’ the government decided to let it remain a part of MEM.

Aftermath of Reform, 1997-2000°

After the General Electricity Law had been approved and regulations of the
two main institutions—CNEE and the Wholesale Market Administrator
(Administrador del Mercado Mayorista - AMM)—had entered into force, a
new phase began in development of the sector. Implementing regulations
of the law went into effect as Decree No. 93-96. CNEE was created in 1997,
and AMM was established the following year. Article 1520 of the Civil
Code, which made the executive branch responsible for setting rates for
public services, was repealed.

The government made it State policy not to effect new public invest-
ment in generation, although it also decided to defer indefinitely the sale or
concession of hydroelectric generation assets under the control of INDE
through its Electricity Generating Company (Empresa Generadora de
Energia Eléctrica - EGEE). The new legal framework began to attract private
merchant investment, the first of which occurred through the Northern
Electricity Generation Company (GENOR) and the GGG. Various other

* To create and approve the autonomous entity, a qualified two-thirds majority of congressional
votes was needed.

¢ See Appendix Figure 4.1 for performance indicators of the Guatemalan electricity sector for 1997-
2000.
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plants entered into operation, bringing the post-reform increased capacity
to 535 MW. During this period, total private investment in the sector was
close to $535 million.” Marketing was also opened to private participation.

Public investment was concentrated in the transmission network,
through INDE as the monopoly owner and operator of the transmission
system. In several PPAs, INDE committed to build interconnection lines for
renewable generators. With funds from privatization, the 230- and 69-kV
transmission lines were expanded. In addition, INDE agreed to make
improvements to the Escuintla and Guatesur substations to improve system
reliability. Despite these efforts, however, potential transmission bottlenecks
were not entirely eliminated, as provisions of the General Electricity Law for
expansion of the transmission system proved insufficient. The law envis-
aged that generators would pay for incremental investment in transmission
to avoid congestion costs (in the form of shared forced generation costs).
Yet, in practice, this was not the case; as a result, the system still relies exces-
sively on a limited number of crucial substations, including Escuintla (with
more than 520 MW connected at its bar).* This represents a large percentage
of total generation capacity; since there is no alternative if this bar fails, reli-
ability of the transmission grid is put at a high risk.

At the distribution level, EEGSA was privatized through sale to a group
controlled by Iberdrola of Spain, with participation of Tampa Electric, EDP
of Portugal, the Government of Guatemala, and local private investors.
INDE sold its Western Electric Distributors (Distribuidora Eléctrica de
Occidente - DEOCSA and Distribuidora Eléctrica de Oriente - DEORSA), to
a consortium led by the Spanish utility, Unién Fenosa. The Rural Electrifi-
cation Trust was created to increase service coverage in rural areas, using a
portion of privatization funds.

Unfortunately, the 1999-2000 increase in world oil prices and devalu-
ation of the quetzal resulted in significantly higher prices for PPA-related
purchases. As a result, CNEE initiated contacts with PPA owners in late
1999 to renegotiate terms of the contracts. However, the PPAs anchored

In addition, in 2001, La Esperanza, the first significant merchant investment (with 126 MW), began
operation; the second one, Duke Energy’s Arizona plant, began construction in January 2002 and, at
the time of this writing, was expected to add another 315 MW between late 2002 and early 2003.

¥ Tampa (80 MW), Sidegua (38 MW), PQPC and La Esperanza (230 MW), San José (120 MW), and
Aguacapa (60 MW).
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financing for private generation projects because the financing entities
were sensitive to lack of legal security in Guatemala. Either because of
strong opposition from private generators or their financiers or lack of
support from other sector institutions, renegotiation did not make any
progress at that time. The government, through various subsidy measures,
blocked the effects of higher PPA prices on retail rates. This situation
created one of the major threats to the sustainability of reform.

Guatemala’s Electricity Sector in 2001

As Table 4.1 shows, the structure of Guatemala’s electricity market in 2001
included a range of participants across legal, regulatory, and business
aspects of the sector.

Table 4.1. Structure of Guatemala’s Wholesale Electricity Market

Legal authority Ministry of Energy and Mines (MEM)

Regulatory authority National Electrical Energy Commission (CNEE)

Market operator Wholesale Market Administrator (AMM)

Generation companies Electricity Generation Company (EGEE) (subsidiary of the

National Electrification Institute, INDE); Guatemala Generator
Group (GGG); Northern Electricity Generation Company
(GENOR), PQPC, Poliwatt, Sidegua, Lagotex, 6 sugar mills,
Secacao, Pasabién, Comegas (Poza Verde), Orzunil, San José,

Teco

Transmission company Electricity Transport and Control Company (ETCEE) (INDE
subsidiary)

Distributors Guatemala Electric Company (EEGSA)

Western Electric Distributor (DEOCSA)
Western Electric Distributor (DEORSA)
16 municipal companies
1 small private company

Brokers/Marketers Electricity Marketing Company, Inc. (COMEGSA)
CEl
CECSA
ELECNO
JACSA
MEL

Large consumers Industries with high consumption and users grouped
with above 100 KW of monthly demand.

Source: Wholesale Market Administrator (AMM) (2000).
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Various indicators show the presence and participation of more than
110 agents in the wholesale market, although INDE controls a major
portion of capacity and most IPPs are not active because they sell under
long-term PPAs. Nonetheless, according to the Economic Commission for
Latin America and the Caribbean (ECLAC, 2001), the electricity markets
of Guatemala and Panama show least relative indices of concentration,
even if they are still far from levels considered fully competitive.

In 2000, the generation structure (by share of energy generated) repre-
sented close to 51.6 percent thermoelectric and 48.4 percent hydroelectric
and geothermal; private-generation supply (mainly thermoelectric)
reached 63 percent; and INDE, through EGEE, remained the principal
generator, with close to 47.5 percent of total generation (Appendix Table
4.1). In terms of installed capacity of electricity generation plants by owner-
ship, 26 groups participated at the level of the generation business
(Appendix Table 4.2). Five major agents accounted for about 85 percent of
electric energy supply. In terms of share of energy supplied, EEGSA led with
46.8 percent, followed by Unién Fenosa Consortium (through DEOCSA-
DEORSA) (20 percent), and COMEGSA (an EEGSA affiliate) and exports
(each with 14.2 percent). The 14 existing municipal companies handle only
4.2 percent of demand (Appendix Figure 4.2).

According to official information provided by AMM, the average
annual weighted spot price for energy in the year 2000 was $60.84 per
MWh, with a weighted maximum of $90.4 per MWh in April and a
minimum of $39.68 per MWh in December.

The contract market continues to dominate the spot market in
Guatemala—that is, the major part of energy trade is at contract prices,
while only a minor portion is traded at spot prices. For years 1999 and
2000, contract prices represented 87.2 percent and 89.2 percent, respec-
tively, of energy traded in the electricity market, while spot prices repre-
sented 12.8 percent and 10.8 percent. For term purchases, post-reform
contracts accounted for 68 percent of all energy transacted under contract
in 1999 and 65.7 percent in 2000, while pre-existing contracts covered 32
percent and 34.3 percent, respectively.

The electricity transmission system consists of a main and secondary
system. INDE’s Electricity Transport and Control Company (Empresa de
Transporte y Control de Energia Eléctrica - ETCEE), with nationwide reach,
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handles the following infrastructure: 647 km of 230-kV lines, 222 km of 138-
kV lines, and 1,216 km of 69-kV lines; the system includes six 230-kV substa-
tions, four 138-kV substations, and thirty-two 69-kV substations. ETCEE
owns both the main system and a large part of the secondary system.

For 1999-2000, electricity consumption was distributed as follows:
36.3 percent residential, 25.3 percent commercial, 27.2 percent industrial,
and 11.2 percent exported to El Salvador. Annual demand growth was esti-
mated at 8.5 percent. Nearly 170,000 new connections were made, bringing
the annual growth rate close to 12 percent (with respect to new connec-
tions during 1998-99). According to MEM, electricity coverage reached
76.4 percent of the national average in the year 2000.” In urban areas, this
index reached 93 percent, compared to 55 percent in rural areas.
Distribution of electrification varied considerably, according to population
density and topography of country departments. Energy demand grew
9.68 percent over 1998-99.

Institutional Governance

MEM and CNEE bear on legal and regulatory market authority, while
AMM handles organization and regulation of market segments. In
performing their duties, all three bodies must not only apply legislation
and specific regulations consistently, in accordance with legal norms of the
electricity sector, but also in accordance with other legislation (mainly the
Arbitration Law, Law of the Judicial Organism, and Public Administration
Litigation Law).

Legal Authority: Ministry of Energy and Mines

Under the 1997 executive law," MEM is given considerable legal authority.
Its responsibilities include issuing and enforcing policies relative to the
study and development of new and renewable sources of energy, recom-
mending a national energy policy that takes self-sufficiency into account,

° Electricity coverage is measured as the ratio of the number of connected residential users to the
number of residential structures; the rural electrification index is the ratio of rural residential users to
rural residences.

' Decree 114-97, p. 17.
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coordinating actions to maintain an adequate and efficient supply of oil
and its derivatives, exploring resources, and marketing crude or reconsti-
tuted oil. In general, MEM acts as the center of expertise on energy
matters within the executive branch. As such, it is a key actor (not a mere
executor of presidential directives) through which policy initiatives are
developed and analyzed. Thus, other MEM roles include formulating
policy relative to the commercialization of hydrocarbons and minerals,
proposing and implementing all environmental standards in energy
matters, issuing opinions in its areas of competence on the policies or
projects of other public institutions, and exercising ruling functions and
control and supervision of electricity matters as assigned by the law.

In compliance with its legal mandate, MEM prepared the Electric
Subsector Indicative Program (published in November 2000), which diag-
noses the sector and outlines future plans. However, it does not analyze
the sector in depth or list threats and opportunities. It is optimistic in
terms of sector growth.

Relative to policy, MEM has acted in the renewable energy arena. In
response to growing dependence on imported fuel and the difficulty of
renewable energy projects to compete in the short-term market, MEM has
outlined a three-part project: 1) a policy proposal of incentives for gener-
ation, based on renewable resources; 2) an information and promotion
center for renewable resources; and 3) formulation of an investment fund
to achieve these aims.

Oil supply falls under the purview of the Hydrocarbons General
Direction within MEM. In relation to exploration of new wells, a new
round of bidding was recently carried out for exploration rights in new
areas of interest.

Regulatory Authority: National Electric Energy Commission

CNEE, technically a part of MEM, has functional independence and is
responsible for formulating, implementing, and supervising the regula-
tory framework. CNEE has its own budget, derived from applying a rate
on electricity sales and violation fines. According to the 1997 law, CNEE
must abide by, enforce, and levy sanctions on violators of the law and its
regulations; comply with their obligations to awardees and concession-



FUNDACION SOLAR AND CARLOS RUFIN 229

aires; protect the rights of users; and prevent attempts against free compe-
tition, as well as other abusive and discriminatory practices. The
Commission must define transmission and distribution rates, subject to
the regulations contained in the current law, settle controversies that
might arise between subsector agents, and supervise prudent operation in
line with international practices. In addition, it must issue technical stan-
dards for the subsector and supervise their compliance, and issue provi-
sions and regulations to guarantee free access and use of transmission
lines and distribution grids. Lastly, it can review threshold requirements
for participation in the wholesale market.

The Commission is governed by a three-member board elected by the
president. For each board seat, the president selects from three sets of
candidates nominated by the State, private agents, and universities. The
law does not consider staggered terms for the commissioners, so the three
can be replaced at the same time. This makes CNEE vulnerable to losing
its institutional memory at the highest level, as well as significant shifts in
policy direction. (During the third quarter of 2001, CNEE experienced
serious interference; the current administration forced a commissioner to
resign, replacing him with a politician from the ruling party.)

Under the 1997 law, CNEE is authorized to make technical audits of
AMM. The Commission conducted its first audit in the second quarter of
2001, with AMM submitting and documenting all calculation procedures
for the various standards and transaction clearance.

Market Operation: Wholesale Market Administrator

The 1997 law defines AMM as a private, nonprofit entity charged with
administering the wholesale electricity market; coordinating operations
of generating plants, international interconnections, and transportation
lines, at minimum cost, within a free-market framework for transactions
between generators, brokers/marketers (including importers and
exporters), large users, and distributors. AMM must establish short-term
market prices for the transfer of capacity and energy between generators,
brokers/marketers, distributors, importers and exporters when they do
not correspond to freely agreed upon long-term contracts, and guarantee
the security and supply of electrical energy.
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AMM’s board is represented by five groups of agents: generators
(capacity above 10 MW), distributors (more than 20,000 users), trans-
mission-service providers (more than 10 MW of transfer capability),
marketers (purchase and sale transactions between generators and final
users resulting in a peak load of at least 10 MW), and users (demand of at
least 100 kW). Each of these groups elects one representative to the board,
based on a participant’s relative share of transactions in kWh with respect
to other members of the group." The board’s presidency rotates annually
among the five representatives.

The AMM started operation in November 1998, and, in mid-2001, its
operational rules were approved. At a forum where agents, AMM tech-
nical personnel, and an international advisor convened, consensus was
reached on approving both commercial and operating standards. The
basic agreement was that current and future application of wholesale-
market rules requires a process of transition from past rules. However,
standards and rules are already being published and implemented, with
the approval of both AMM and CNEE. In mid-2001, AMM’s market-
operation standards—19 in all—were approved and published.

The next step in approving the rules was calculating the technical and
financial components required for each standard. These issues were
addressed at a forum, in which all agents and AMM technical staff partic-
ipated. As of this writing, all calculation processes have been implemented
for the standards that require them, and the wholesale market is operating
with all standards and standards-based clearance operations in effect.

AMM requires that its technical staff and board members participate
in a training program on operating second-generation electricity markets
(conducted in cooperation with the Unién Fenosa Corporate University).

Other Influential Institutions

Peace Agreements. The Peace Agreements are investment programs and
productive projects within the context of a commitment to reducing rural
poverty. The terms are general and do not affect the system of governance.

"' In the case of transmission-service providers, based on total toll revenues ( i.e., transmission asset
values).
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One visible, and thus far satisfactory, outcome of the Agreements is the
Rural Electrification Trust.

Human Rights Ombudsman. The Office of the Human Rights
Ombudsman played a vital role in 1993, when then Procurator Ramiro De
Leén Carpio filed an appeal against raising the electricity rate. De Ledn
Carpio claimed that it was an administrative act that would be harmful to
the people; he managed to stop the rate adjustments because EEGSA was
more than 90 percent government-owned and INDE was under public
ownership entirely. He further claimed that the increases (500 percent and
600 percent) were unreasonable. In 1995, with De Leén Carpio as President
and Jorge Mario Garcia Laguardia as ombudsman, the case was revisited,
thereby paralyzing the new rate adjustments.

The current ombudsman cannot challenge a rate increase because
rates no longer require presidential approval, and the State no longer
determines electricity consumption rates.

Institutional Development

Reform of the Guatemalan electricity sector has involved transforming
the sector’s institutional framework by shifting from a public to a private
asset structure and creating semi-autonomous public institutions—
CNEE and AMM-—to oversee and structure resource allocation.
Moreover, it is at the institutional level where major threats to sustain-
ability may occur.

The fundamental challenge facing the new institutional structure, with
its overall reliance on private investment and competition, is its fit within a
broader institutional framework, with regard to support for private owner-
ship and competition in an industry with long-lived fixed assets and high
political and economic visibility. Specifically, the political and judicial
systems must respect and protect the rights of private investors with assets
in the Guatemalan electricity sector, while also taking into account the
interests of electricity consumers. For these reasons, review of major insti-
tutions in the electricity sector necessarily involves broader institutional
developments that affect the sector (Appendix Table 4.2).

Policy formulation and planning. Given Guatemala’s presidentialist
political system and fluidity of parties, the President plays a key role in
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defining and implementing electricity-sector policy. Experience in
Guatemala and elsewhere shows that voters hold the executive branch
ultimately responsible for major rate increases or disruptions in electricity
supply; as such, presidential post-reform interests focus strongly on
preventing major rate increases or similar shocks.

However, MEM is equally vital as it is the repository of technical
know-how in defining and implementing sectoral policies. The need for
technical expertise in the area of sectoral planning and information has
kept MEM relatively unpoliticized and supportive of reforms. By contrast,
the congressional Energy Commission reflects broader political forces,
although it tends to align with the executive branch.

Although it plays a regulatory role, CNEE provides useful information
and, despite its relative lack of autonomy, can at times help in formulating
policy. Another major public actor is INDE, which operates the transmis-
sion network and most hydro generation. Constrained by its political use as
a buffer against rate increases, INDE has not opposed reforms.

At the private-sector level, thermal generators and the two distribution
concessionaires have had the greatest influence on sectoral policy to date.
Most thermal generators have PPAs with distribution companies and have
successfully defended their interests through the National Association of
Generators (Asociacién Nacional de Generadores - ANG). ANG is a powerful
defender of private participation in the sector and has cooperated in devel-
opment of the wholesale market and regional integration through cross-
border trading with El Salvador. During and following reform, these firms
lobbied strongly to protect their contracts in the new electricity market.
Over time, given strong threats of political intervention and potential decla-
ration of the contracts as harmful to the country, the generators have rene-
gotiated their contracts in order to participate in the new market setting.
The distribution concessions are partially owned by two major Spanish util-
ities, Uni6n Fenosa and Iberdrola, which can mobilize support of the
Spanish government. They have moved into marketing to unregulated users
and apparently are pursuing a strategy of vertical integration.

Few consumer-oriented groups are well organized, with the possible
exception of large electricity users. Thus, policymaking and regulatory
participation involve large asymmetries. During the period leading up to
reform, unions and popular organizations were strongly opposed; however,
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during the reform process, their participation gradually weakened.
Currently, unions are not active players in defining sectoral policy. Popular
organizations have been further excluded because of secrecy surrounding
the process to approve legislation. As reforms have been implemented,
popular participation has gradually increased, particularly with regard to
electricity rates and demand for subsidies. Another emerging interest among
popular organizations is disputes with and complaints to CNEE; however,
their participation has been hindered by CNEE’s refusal to grant committees
or popular organizations the authority to represent small consumers.

Policy initiatives currently center on the proposed Renewable Energy
Incentives Law (in discussion at the time of this writing) and the Social
Rate Law, which the government designed to soften the social effects of
post-reform rates. However, energy policies are still not clearly formu-
lated. Although investment decisions have largely been left up to the
market, the government must continue to address key policy areas. These
include electricity access—both service connection and unit cost of
energy—given Guatemala’s extensive low-income population. Another
key area is optimizing Guatemala’s energy matrix, given that the decisions
of private investors and optimal exposure of the overall economy to oil-
price and foreign-exchange shocks may differ.

Unfortunately, technical capacity is coming unhinged as a result of
inadequate planning discussions during the reform process. Prior to
reform, INDE prepared sector plans, which MEM approved. Transfor-
mation of roles in both MEM and INDE contributed to the breaking up of
planning teams, thereby losing the capacity to support this function.
Particularly noteworthy was the failure to transfer INDE’s information-
management capacity to MEM; as an outsider to the circle of information
flows, the Ministry was prevented from playing a supporting role in
managing market transparency. At present, Guatemala lacks reliable
models of electricity demand growth among its public-sector agencies.

Sectoral regulation. This segment is still threatened by political inter-
vention since CNEE was established as an office attached to the executive
branch, which limits development of certain institutional actions that
could make regulatory processes more transparent. On the positive side,
the regulatory sphere has gradually developed processes for managing and
resolving conflicts among participants.
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A second and fundamental problem of CNEE is lack of sufficient
resources to implement its functions. CNEE is financed through a 0.3
percent surcharge on all final sales of electricity in Guatemala (approxi-
mately $1 million in revenue). Salaries for commissioners alone consume 25
percent of the budget; another 60 percent covers quality of service and
complaints monitoring. After deducting fixed administrative, equipment,
and space-related costs, little is left for regulatory tasks. As a result, over the
last three years, CNEE has had to rely on a $3 million government budget
allocation, supported by loans from multilateral and aid organizations.

Environment. Major players are the Ministry of Environment and
Natural Resources (Ministerio de Ambiente y Recursos Naturales - MARN),
charged with making environmental policy and supervising environmental
impact studies, and MEM’s technical environmental units. Nongovern-
mental organizations (NGOs) play an important role in verifying and eval-
uating transparency of the process, including reporting on rules
compliance. In this area, developers of business projects play a key role.

The institutional complexity of Guatemala’s environmental sector
and strong vested interests in environmental matters limit sector opera-
tions; they are inadequately integrated at the cabinet level, where decisions
are made that will have repercussions on sustainable development and
energy policy.

The recent creation of MARN and the dismantling of the National
Environmental Commission (Comisién Nacional del Medio Ambiente -
CONAMA), the institution charged with assessing environmental impact
studies, has brought an unfavorable transition to the sphere of environ-
mental permits, where a cartel of consultants manages the studies in ways
that are not necessarily transparent to the public. Partly for this reason,
the environmental permitting process is slow, creating excessive “down
time” for project development.

Business organizations. Among the major business organizations
operating in the sector, the remaining public-sector entities should be
mentioned. Foremost among them are INDE, which was unbundled into
generation and transmission, and the Municipal Electric Companies
(Empresas Eléctricas Municipales - EEMs). Although INDE and the EEMs
share many general features, they differ in specific ways. For example, INDE
companies behave in response to commands from the executive branch and
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dominance in the wholesale market. EEMs, by contrast, are smaller, have
fewer problems defining strategies, but need strengthening to prevent
future vulnerability (this must be viewed in light of the relative importance
of decentralization processes and rural access). The reform strongly affected
these companies by further limiting the flow of resources to the public elec-
tricity sector; as a result, they lack managerial capacity to operate success-
fully in the new market-oriented environment.

The private sector includes a broad diversity of local and international
generation groups. They entered mostly through the PPA process;
however, more recently, they have included merchant-plant developers.
These groups share a private vision of the market, and, as market compe-
tition is encouraged, they are gaining in competitive capabilities and polit-
ical weight, as evidenced, for example, by the formation of ANG. While
their viewpoints do not necessarily coincide, owing to their competitive
market positions, they have been able to establish common ground with
regard to certain threats, particularly those involving investment climate
and potential political intervention in the market.”

A third type of player consists of companies or consortia, mostly
international, that enter the field of electricity distribution and have
corporate capacity for this type of market in countries like Guatemala.
Spanish electricity companies, some of which are interested in taking
advantage of niches (e.g., marketing energy to large users and generation
by means of parallel investments to reduce participation risks), are a good
example. Although the Spanish companies occupy separate niches in the
distribution market, so that there is no serious friction between them,
they strategically share strong positions as buyers of electricity, which
could lead to future alliances, particularly with regard to commonly held,
vertical integration interests.

Electricity marketers are largely affiliated with sector participants and
clearly differentiated between generator affiliates, which have focused on
export markets, and distributor affiliates, which have targeted large
domestic users.

"> The Association of Co-Generators, a group of local investors, has developed joint efforts to promote
their market participation. Being renewable developers (because of their sugarcane bagasse component
and having small-scale individual plants), they have a long history of shared strategies.
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The Wholesale Market

Guatemala’s wholesale market is composed of the purchase-and-sale
transactions of energy and capacity. As all final electricity consumers must
be backed by commitments from generation-plant owners, capacity
contracts and adjustment transactions are included in the wholesale
market to enable fulfillment of this obligation.

AMM administers the spot-energy and capacity-adjustment markets,
in contrast with the contract markets, which are fully decentralized (i.e.,
each contract is executed and administered by the contracting parties). As
market operator, AMM has a variety of functions, the most important of
which is programming and execution of economic dispatch.” For this
purpose, the administrator first identifies the need for capacity and energy.
Based on this information and the variable costs provided by the generating
units (adjusted by the nodal loss factor), the program orders the dispatch by
“merit” or marginal costs, and lists the hourly dispatch order. Contracts
executed after the wholesale market was created do not affect merit order,
but only the financial flows between contracting parties.” The only excep-
tions to the merit order are the minimum energy, take-or-pay levels in the
PPAs with such clauses, which are dispatched regardless of cost.”

AMM also coordinates and supervises operation of the intercon-
nected system. AMM is not the direct operator; rather, it issues opera-
tional instructions and guidelines to the National Dispatch Center
(Centro Nacional de Despacho - CENADO), which is located in INDE and
contracted by AMM to perform this function. AMM is also responsible
for clearing economic transactions between wholesale-market agents.
For these calculations and corresponding invoicing, it must consider all
operations carried out in the contract, spot, and capacity-adjustment
markets.

¥ See Commercial Coordination Norm (NCC) (Norma de Coordinacién Comercial) No. 1.
' See NCC No. 13.

" Contracts executed after the enactment of the 1997 law must be made public and cannot contain take-
or-pay clauses requiring physical dispatch of plants.



FUNDACION SOLAR AND CARLOS RUFIN 237

Power Purchase Agreements

Most PPAs were signed before the 1997 General Electricity Law entered
into force. As they have already been the subject of exhaustive study else-
where (ECLAC, 2000a, 2001), only market- and efficiency-related consid-
erations are considered here.

Dispatch of existing contracts with take-or-pay clauses is obligatory,
which causes market rigidity and inefficiency. Only certain INDE hydro
contracts have a take-or-pay clause at 100 percent of the entire year’s
generation. Contracts signed with EEGSA depend on negotiations
carried out with each generator. Sugar mills have take-or-pay at 100
percent capacity only during the harvest season when sugarcane bagasse
is available. In the case of PQPC, take-or-pay applies to 50 percent of
generation.

PPA energy prices were established directly, without open bidding
processes. Moreover, kilowatt-hour prices are indexed to the cost of fuel.
Sales prices for the take-or-pay portion of energy are about $35 per MWh,
indexed to the international cost of bunker (No. 6 Fuel Oil), with a base
of $16.25 per barrel.

Since the contracts adjust their energy prices to the international fuel-
price variation, the indexing procedure introduces a distortion because
operation and maintenance costs are not fuel related, and not all costs are
denominated or indexed in dollars.

Most of these contracts have capacity-payment obligations. Procedures
to determine demonstrated capacity tend to be lax. They favor generators
because of the bargaining power generators had during contract negotia-
tions when additional capacity was sorely needed and Guatemala was
considered a high risk for long-term investment.'®

Charges for capacity of existing contracts increase annually by a factor
of 2.4-3.3 percent. This increase continues until the year 2006, before all
contracts expire. This also introduces distortions, as most power-plant

' Detailed capacity-testing procedures were a typical feature of most pre-market PPAs around the world,
since capacity payments were tied to available capacity; with the market in place, capacity obligations
take on a more financial aspect, because liquidated damages can be easily calculated with reference to
market prices; thus, it is no longer necessary to have physical testing procedures in purchase contracts.
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fixed costs correspond to the cost of original construction and are thus
not affected by inflation.

Other PPA-related issues include the amount and allocation of excess
costs caused by generator outages, and lack of obligation to provide ancil-
lary services.

Following the enactment of the 1997 law, contract terms have affected
the sector, as follows:

¢

With the gradual shift of larger users toward the wholesale market
and smaller users to the social rate, distributors have not had to call
for bids for additional power supply contracts as the law requires;
in fact, EEGSA is burdened with substantial excess capacity, which
it has not been allowed to sell in the capacity market."”

As aresult of the take-or-pay clauses, there was concern that water
spillage from INDE’s hydro plants could occur from June to
November, while existing contracts would continue operating. (In
the three years of AMM operation, this has not occurred; on occa-
sions when it could have, arrangements were made between the
contracting parties and AMM.)

As the pre-existing PPAs were executed before enactment of the
1997 law, the sellers claimed that the plants involved were not
governed by wholesale market rules, including those involving
supply and pricing of ancillary services. Although the concepts
for which penalties were charged under the PPAs generally coin-
cided with those of the wholesale market, calculating penalty
amounts differed, which created a disconnect. For example, when
a plant was unavailable, the buyer would collect the penalty spec-
ified by the PPA from the seller and then pay AMM the penalty
specified by market rules.” This was a powerful motivator for
amending the PPAs.

' DEOCSA and DEORSA contracts with INDE expire in 2003, while EEGSA’s contract is expected to end

in 2004.

'8 Several PPAs require delivery of 85 percent of plant capacity recorded during the capacity test 24 hours
per day, 365 days per year. By contrast, wholesale market penalties are assessed only during the peak
period (6:00-10:00 p.m. weekdays) and calculated on the basis of prices in the capacity adjustment

market.
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4 Increased international fuel prices and devaluation of the exchange
rate (both of which affected electricity prices), as well as increased
awareness of the implications of existing contracts, created strong
political pressure for renegotiation, which finally occurred in 2001.
According to official numbers, the total savings from moderniza-
tion of the PPAs was approximately Q825 million."”

Box 4.2. Renegotiated PPA Terms

In 2001, the terms of PPAs were renegotiated as follows:

¢ Delivery during the peak period (6:00-10:00 p.m.), with the generator’'s

obligation extended to all contracted capacity, whether directly owned

or subcontracted from third parties.

Elimination of annual escalation of capacity price.

Reduction of capacity price, taking the 1998 contract prices as a base.

¢ Elimination of generator's annual capacity test and responsibility for
supply of total contract capacity remaining with the generator, with
recourse to capacity markets to compensate for shortfalls.

¢ The generator, not the contract owner, is responsible to the wholesale
market for penalties incurred.

* &

New Contracts

For new contracts (those executed after the General Electricity Law entered
into force), take-or-pay clauses are no longer permitted. Four types of stan-
dardized supply contracts have been defined for the wholesale market, in
addition to import and export contracts, which vary according to the types
of products and pricing schemes included in the contract (Table 4.2).

Spot Market

The spot price, fixed every hour, is the maximum variable cost of the
generating units, which generate at that corresponding hour.”” For each

spot price, there is a price for each node in the transmission grid. The

' Siglo Veintiuno, “Renegociacién de Contratos,” Sept. 17, 2001.
* See NCC No. 4.
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Table 4.2. Summary of Wholesale Market Contract Types

Contract Fixed Fixed Pre-determined
type' capacity energy capacity and

price price associated energy
Differences No Yes (hourly) Load following (hourly
in load-curve energy commitment)
contracts
Capacity Yes No Yes (capacity only)
contracts
without
associated
energy
Capacity Yes Yes (peak) Yes (capacity and
contracts with associated energy)
associated
energy
Demand Yes Yes (peak) No (buyer's needs fully
shortfall served by seller)
difference
contracts
Capacity reserve  Yes No Capacity (but only as

contracts

contingency, in case of
unavailability of other
generation resources)

' Wholesale-market consumers (distributors, brokers, and large users) are required to have
capacity contracts covering their firm demand requirements.
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producer sells its energy to AMM at the node in which it is connected to
the grid at the price corresponding to that node.

Generators’ spot-market bids must be limited to variable costs, as
specified by market regulations. Thermal generating units not committed
to dedicated (physical) capacity, and energy contracts base their variable
generation costs on the variable cost of fuel, start-up and stopping costs
of machines, and other costs based on machine characteristics, as
approved by law; the sum equals the variable cost of production. Each
week, thermal generators must declare their variable operating cost and
available capacity. CNEE may audit variable costs, while AMM uses
capacity declarations to dispatch the plant; a plant’s inability to meet its
declared capacity may be reported to CNEE for further investigation and
potential penalties. Hydroelectric units without contracts relate their vari-
able costs to the value of the water determined by themselves. Hydro units
with regulation capacity (reservoirs) are free to declare whatever oppor-
tunity costs of their water they wish. In addition to supply-side bids,
demand-side market participants can make demand-reduction bids,
involving, for example, automatic disconnection of specific equipment
from the grid above predetermined spot prices.

The spot price is not applied to machines generating under AMM’s
mandatory conditions or those requested by a wholesale-market agent
because their generation does not come from economic dispatch. In such
cases, the unit is paid according to operating cost. The price of energy
already includes an additional remuneration to the generators that covers
the primary regulating reserve with which the wholesale market operates.

Given the spot market’s structure, it is assumed that its operation is
competitive; however, direct evidence is lacking, and the subject requires
further study (ECLAC, 2000b).”" When the merit-order curve of the whole-
sale market tips sharply, it might be possible to manipulate prices up
through production restrictions (Appendix Figure 4.3). This suggests that,
with high levels of horizontal ownership, abuses of market power are a real

*! Given hydro generators’ ability to bid freely and the potential difficulties of ex-post, variable cost
audits, it seems fair to consider conditions for competition and the potential for price manipula-
tion; for example, someone with both hydro and thermal could price the hydro unit high and push
prices up.
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possibility in the Guatemalan market. However, while market concentration
is high, there are two important countervailing forces: 1) hydro and thermal
ownership are still separate, and hydro is largely owned by INDE, which is
motivated to keep prices low to meet its social-rate obligations; and 2) the
obligation to contract for regulated consumers limits market power because
contracts facilitate new entry if market prices are pushed too high.

Exports and Imports®

At this time, firm medium- and long-term exchanges can be agreed on by
a wholesale market agent and a company in another country through the
contract market. Imports are considered additional generation, while
exports are added to the wholesale market as additional demand. An
import or export contract requires the seller to have backup capacity for
delivery at the border node for the duration of the contract. Both opera-
tions must pay the applicable transmission toll.

An export contract does not give the seller dispatch priority, but is a
demand added to the wholesale market. In this regard, a machine
committed to a contract generates only when it is economically
dispatched by AMM. The seller may cover contract-related, energy-supply
requirements with its own generation, if dispatched, or with energy from
the spot market. As the export contract involves a capacity commitment
to guarantee the demand located in another country, the exporter cannot
sell the capacity contracted within the wholesale market, but can sell the
energy dispatched and produced by that capacity when the contract does
not call for it and the exporter has an available surplus.

The import contract refers to additional generation production that does
not belong to the wholesale market, but that, if economically dispatched or
called for in real time at the border node, is required for compliance.

Although current trade between the markets of Guatemala and El
Salvador is positive, imports in 1999-2000 represented only 5.18 percent
and 13.16 percent, respectively, of total country demand. These low
percentages reflect electricity exchange limitations between the two coun-
tries, as follows:

22 See NCC N. 10.
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¢ The 130-MW maximum exchange capacity, caused by constraints
of the Salvadoran electricity system.

¢ Normative differences in spot-price determination, since
Guatemala is a cost-based market and El Salvador is a bid-price
market (although, as the bidding rules of the Guatemalan market
show, the differences are only of degree).

¢ Technical problems involving frequency regulation, flow control,
and quantity of energy delivered by hour (in late 2000, the
Salvadoran dispatch center restricted imports from Guatemala,
alleging threats to service quality; the charge, contested by
Guatemalan exporters, had the effect of reducing exports to El
Salvador by 50 percent during 2001, according to PQPC).

¢ Administrative problems, such as rejection of system outage
charges; delays in transaction clearance between agents of the two
markets; incorrect charging of value-added tax on import and
export bills; and the need for guarantees of firm capacity.

Markets have had a more difficult time than agents in reaching an
agreement. Boards of directors have held several meetings attempting to
resolve differences, and are now analyzing the framework treaty for oper-
ating the Central American interconnection to resolve the problems defini-
tively. In fact, spot-market prices are already converging because of
cross-border trade arbitrage.”

Capacity Adjustments and Ancillary Services

Capacity adjustments are the pool of exchanges that result from the
capacity shortfall of contracts, calculated by business day and at peak
hours.” The producing participants must buy in the capacity adjustment
market the difference between their available firm supply and the capacity
committed in contracts at peak hour. The consumer participants whose

> Systematic, spot-market price differences between the two markets began to disappear in late 2001,
with implementation of AMM’s operation and trading regulations, which have reduced uncer-
tainty about cross-border trading and increased arbitrage between the two markets. Negotiations
between Guatemalan marketers and Salvadoran distributors for 2002 already reflect this trend.

** See NCC Nos. 3 and 8.
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firm demand is not covered by capacity contracts buy the shortfall
through capacity adjustment transactions.

Capacity adjustment transactions are valued at the capacity reference
price. For this purpose, AMM first calculates the peak price of capacity as the
marginal cost of a peaking generating unit. The result is adjusted by a factor
that measures the risk of shortfalls to arrive at the capacity reference price.
Sellers failing to meet generation capacity commitments and load with peak
demand not covered by capacity contracts are charged the capacity price for
their respective deficiencies. The total charged for adjustments is then
distributed among those participants who have available capacity, and
prorated to the capacity adjustment market shares at that point in time.

Ancillary services in the Guatemalan wholesale market are: regulation
of frequency; black start capability; cold reserve; fast reserve for emergen-
cies and contingencies; and the technical requirements for production or
absorption of reactive power, as required by AMM (based on the “capa-
bility” curve reported by the generator).”

Until AMM developed ancillary pricing rules, INDE provided these serv-
ices at no charge to encourage market participation. The prices of ancillary
services are now determined by market rules and computed and collected by
AMM. Market rules establish the computational method, which is based on
spot-market prices. Charges for ancillary services are included in the report of
wholesale costs for the cost transfer of capacity and energy to the distributors’
rates for regulated users. At the end of each month, AMM calculates the
charge that each consumer participant or producer of ancillary services must
pay. The net result for each participant is the remuneration of services
rendered, minus the purchases of other services required, minus charges for
noncompliance in their commitments relative to such services.

* Ancillary services could become a significant element of the wholesale market in terms of transac-
tion value. Apparently, significant stability effects occur throughout Central America when large
loads enter the system..
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Regulated Sector
Ratemaking Process

CNEE, charged with setting rates, approves rate structure options for each
distribution company. It estimates the various elements that determine regu-
lated rates. Of these, the ones for which CNEE has greatest responsibility are
the transmission tolls and value added distribution (valor agregado de
distribuciéon - VAD). The VAD corresponds to the capital and operating cost
of an efficient distribution business, given the characteristics of load and the
area served. Article 72 of the Electricity Law specifies the VAD calculation
method. The VAD comprises customer-related, investment, and operation
and maintenance (O&M) costs, in addition to losses (discussed below as a
separate component of regulated rates). The cost of capital (investment) of
the VAD is calculated as the capital recovery factor for an asset life of 30 years,
at a market-based rate of return for distribution businesses in Guatemala,
with a floor of 7 percent and a ceiling of 13 percent real return.

CNEE also develops a set of cost-related indicators (value of assets,
number of consumers, energy sales, line length), which are used to deter-
mine levels of efficiency (i.e., efficient levels of investment and manpower
that determine the VAD cost basis) to be used in VAD calculation for two-
to-three representative distribution areas, generally chosen as a function
of load density (especially urban versus rural areas). Efficiency levels
cannot be less than for the previous five-year period, and an annual
productivity improvement factor may be included to further reduce VAD
levels over the five-year period.

On April 30 of each year, CNEE publishes the electricity rates to final
users for each distributor, which are then applied on May 1. For this
purpose, AMM must present CNEE the calculation of energy and capacity
prices projected for the next 12 months. Capacity prices are passed
through from the supply contracts executed by the distributor, including
contracts assigned to the distributor that predate the Electricity Law.
Energy prices are the weighted average of projected market prices for the
next 12 months, plus excess contract-capacity costs over projected
capacity costs at market prices.® These prices are corrected every three

%% That is, excess capacity costs are recovered through energy charges.
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months. The difference between the average purchase price of energy and
capacity for the previous three months, and the average price calculated
for the year, is estimated. This difference, divided by projected demand for
energy over the next three months, is the value of the rate adjustment
factor for that period. Distributors are not compensated for working-
capital costs that such a process may cause when actual energy or capacity
prices differ significantly from expected annual values.

Rates for regulated services—transmission and distribution—are
recomputed every five years, unless automatic adjustments during the
interim period result in increases above 300 percent of the starting level.
Every five years, distributors must hire a consulting firm pre-qualified by
CNEE to prepare a VAD calculation study to be carried out under CNEE
supervision. Differences between CNEE and distributors regarding the
resulting VAD are settled by a three-member arbitration commission (one
member is appointed by each side and a third one by common agreement).

The first tariff was calculated in 1997 (before privatization of
EEGSA), with the first review in mid-2002. When the first estimate was
made, the value of EEGSA assets, along with all other necessary factors,
was accounted for in calculating the tariff. It must now be recalculated,
based on the guidelines contained in the law.

To offset increased oil prices, the State created a social rate in the elec-
tricity market; this rate is applied to those who consume less than 300 kW,
representing 92 percent of residential users. This means that INDE occa-
sionally sells below market value; therefore, it is forced to buy energy from
its contracts and the spot market at a higher price than the one at which
it sells its own in dry summers (as was the case in 2001).

CNEE is in the process of contracting an arbitrator with international
experience to define guidelines and determine whether the distribution compa-
nies’ proposal is within acceptable parameters for redefining the VAD calcula-
tion. It will remain as is, be reduced, or elements that can be transferred to rates
under the newly defined VAD will be covenanted over the next five years.

Experience with CNEE-organized public hearings has been negative.
The last such hearing, organized in the city of Chimaltenango, ended with
a machete wound to a CNEE staff lawyer. Guatemala has no culture of
public hearings, and, after this experience, none have been organized.
People still feel insulted whenever someone tries to explain why tariffs
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may rise. They harbor mistrust, and do not wish to hear that they must
pay more. These tentative steps are the first in this slow process.

Transmission Tolls

Transmitters and users of the transmission system may freely agree on the
level of transmission tolls.” If no agreement can be reached, AMM deter-
mines the toll according to the criteria for regulated rates; this has been,
in fact, the toll applied in all cases to date. Transmission tolls are charged
to generation and imports. In addition to tolls, connection charges are
similarly estimated and are paid by the generator in proportion to the
capacity connected at the corresponding node. The connection charges
compensate the transporter for installing, operating, and maintaining the
equipment necessary to allow for connecting a generator or large user to
the transporter’s facilities and for transforming the energy as required.

Transmission system tolls are calculated every two years. Based on
quotations from international and local suppliers, AMM determines the
cost of constructing and installing various system components. For each
component, the Annual Cost of Transmission (costo anual de transmision -
CAT) is calculated, taking into account the capital recovery factor (for a 30-
year asset value and 10 percent cost of capital), new value of replacement,
annual operation and maintenance expenses (not to exceed 3 percent of
annual capital cost), and estimated annual amount of penalties to be paid
by the transporter for not maintaining the component reliably and effi-
ciently. The system CAT is the sum of the annual costs of each component.

CNEE analyzes and approves AMM’s estimate of the CAT. AMM
determines the economically adapted transmission system (i.e., the system
that allows electricity transmission at the lowest installed and operating
cost). Each generator pays monthly the percentage corresponding to use of
a system portion of the CAT, which is proportional to the percentage of its
firm capacity under contracts, with respect to the annual maximum firm
demand of the total system. The CAT calculation procedures are repeated in
the case of a new generator’s connection to the grid, or the commissioning
of new lines or additional transport grid equipment.

7 See NCC No. 9.
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A major source of contention in deregulated electricity markets is the proce-
dure for approving inclusion of new transmission equipment into the CAT cost
base. In Guatemala, implementing regulations of the Electricity Law allow for
capacity expansion in the transmission system by a group of parties who mutu-
ally agree to bear, or develop a fee scheme to cover, the full cost of the facility.
Under the former system, the new facilities become part of the secondary system
and are thus subject to its rate regime. Under the latter system, market partici-
pants can propose expansion to CNEE, which, based on expansion benefit
studies, will decide whether the fee scheme is applicable. If so, generators can
decide (by a qualified majority of 70 percent of all generators by installed
capacity) to carry out the requested additions on a fee basis. Generators are
charged the fee on an accelerated eight-year basis, and the associated investment
becomes ETCEE’s property.” Since transmission congestion costs (forced gener-
ation) are, in principle, allocated to generators, this scheme aligns costs and bene-
fits of transmission investment: generators have the option of paying the fee or
bearing forced generation costs. However, thus far, neither system of privately
financing transmission facilities has encouraged significant investment in new
transmission capacity, leaving the burden of investment to ETCEE.”

Calculating Regulated Rates

Calculating electricity rates involves 10 components, two of which
(secondary system toll and forced generation of PPAs) may not apply
(Figure 4.1). The generation cost usually represents about 60 percent of
the total cost of the electricity tariff, while the VAD represents 22 percent
and the value added tax (VAT) 12 percent. Other components vary,
depending on the distribution company, distance from the generation
location to users, losses, and municipal taxes.

* CNEE can also act as arbitrator and allocate the fees to another set of parties.

* Thus far, ETCEE appears to have been able to continue to invest in system expansion by upgrading
lines from 69 kV to 138 kV and installing capacitors to increase voltage stability in remote areas. In
addition, the Rural Electrification Trust has allocated funds to construct 23 kV and 69kV substations
needed to reach certain areas.
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Figure 4.1. Ten Components in Calculating Electricity Tariffs

1. Generation costs 60%

Y

2. Losses

Y

3. Secondary system toll

Y

4. Main system toll

Y

5. Ancillary services

Y

6. Forced generation of PPAs.
(minus sale of surpluses in spot market)

Y

7. Secondary operational reserve

Y

8. Value-added distribution (VAD) 22%

Y

9. Municipal levy

Y

10. Value-added tax (VAT) 12%

1. Generation Costs

To determine generation costs (the kWh of capacity and energy), quarterly calcu-
lations are made to set the rate for the next three months.

2. Losses (Calculation regulated by NCC No. 6.)

AMM calculates average and peak losses (i.e., the difference between generation
and consumption). Allocation of losses depends on where generation and load
are located and whether they are included in regulated rates. Some generators
have positive load losses, meaning they are paid a higher price than the price at
the node where the energy is delivered (this is the typical counterflow case,
whereby a generator located in a deficit area can contribute to a reduction in
congestion; Panama uses a similar compensation mechanism).

249
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Figure 4.1. (continued)

3. Secondary System Toll

The secondary system toll may be applied, depending on the generator’s location and who
owns the line. For example, if PQPC connects to EEGSA's secondary system but not directly
to its main system, then it must pay this toll. The main system consists of looped segments,
where electricity flows in both directions along the line; while the secondary system
consists of radial lines, where flow is unidirectional (from production to load.)

4. Main System Toll

To calculate regulated rates to end users, the regulated toll for the main system is used, on
the basis described above. To calculate the unitary rate, each year, the kilowatts demanded
in the second week of December (the week of greatest demand annually) are divided by
the result of the cost of replacing assets. (Suppose that ETCEE invested nothing in 2001; in
this case, the kilowatts demanded in the second week of December 2001 would be divided
by demand, estimated to have risen by 8 percent, and cost of the toll would be reduced.)

5. Ancillary Services

AMM calculates the cost of ancillary services in accordance with the pricing criteria previ-
ously described. The amounts are not significant.

6. Forced Generation of PPAs

This rate component is included only in a situation of forced generation, and its cost is
borne by the distributor under the terms of its contract with the generator. In general,
forced generation charges are borne by generators, or for contractual transactions, by the
party using the transmission grid, in accordance with the point of transfer of ownership of
the electricity specified in the contract. PPA-related surpluses are liquidated in the spot
market, and offset forced generation charges are payable by the distributor.

7. Secondary Operational Reserve

The secondary operational reserve is contracted by the load and, in the case of the regu-
lated rate, is part of it. The cost is passed through to the rate.

8. Value-added Distribution (VAD)

The VAD is calculated every five years according to the method described above.

9. Municipal Levy

The municipal levy was created to cover the cost of public lighting, whereby each munici-
pality defines its municipal levy (levies vary widely between municipalities). The munici-
palities then use this charge as a source of revenue, and they strongly defend it. INDE does
not audit it.

10. Value-added Tax (VAT)

To the total of the above costs must be added the 12% VAT, with the exception of users
covered under the social rate, who still pay 10%. INDE subsidizes the 2 percent difference.
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Rate Subsidies

Historically, INDE fixed electricity rates using economic and political
criteria. In 1993, an attempt was made to revalue the rates in order to
adjust them to the dollar exchange. This action led the Human Rights
Ombudsman to challenge the rate increase, which was stopped, creating
serious financial difficulties for EEGSA.” Subsequently, EEGSA restruc-
tured the rates. Action by the Human Rights Ombudsman could not affect
the restructuring, but it did affect users above 11 kW.

In 1996, the General Electricity Law was approved, and CNEE was
created to take charge of the rate structure. EEGSA was sold, and four rate
increases were negotiated. Fortunately, the price of imported fuel
remained constant for a time, and no major rate effects occurred.

Every three months, the energy and capacity prices included in regu-
lated rates are adjusted for variations in distributor purchase prices for the
previous quarter. Since distributors purchase energy and capacity through
PPAs and spot-market transactions, considerable quarterly price variation
can occur because of hydrological conditions, fluctuations in world oil
prices, and foreign-exchange movements. Regulated rates do not include
working-capital adjustments related to the lag in the rate adjustment
process. If purchase prices are decreasing, then the distribution company
has a savings; however, if prices are increasing, the company must absorb
the working-capital expense, although the law does allow for extraordi-
nary rate adjustments in cases of significant distributor hardship.
Increasing diversification of the electricity generation matrix away from
water and oil is helping to dampen sudden cost changes.”

The adjustment mechanism was to have become fully operational in
mid-1999. However, with elections in late 1999, the National Progressive
Party (Partido de Avanzada Nacional - PAN) administration could not
afford to raise rates in October, November, and December to reflect oil-
price increases and depreciation of the quetzal in July, August, and
September. As these costs should have been collected in the last quarter, the

% EEGSA stopped paying INDE for its purchases and thus accumulated substantial debt, which Iberdrola
was required to assume when it bought EEGSA. The debt was fully repaid by mid-2001.

! The Arizona project, for example, is designed to run using orimulsion, whose price is tied to coal rather
than crude oil.
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PAN government decided to subsidize the rates to avoid the rate increase.

The government then established a subsidy equivalent to a 12 percent
rate reduction for users of up to 650 kW. Because all generation is centrally
dispatched, INDE’s exposure to having to cover this subsidy was purely finan-
cial—a reduction in revenue relative to what INDE could get at average
market prices. ECLAC recently estimated that, during the 18 months the
subsidy was in place, its cost to INDE was $59 million (ECLAC, 2002).
Although the subsidy did not create any immediate difficulties for INDE—
because it has few obligations to shareholders or lenders that could be affected
by the lower margins it now made on its energy sales—the social rate that
succeeded this subsidy could deprive INDE of needed funds.

Establishment of Social Rate

Despite its rate subsidy, PAN lost the elections, leaving the current Portillo
administration another increase corresponding to the last quarter of
1999. This was caused by ongoing rises in international oil prices and
further depreciation of the national currency, resulting from election
uncertainty and poor handling of macroeconomic policy. Faced with
protests over rate increases, the government started planning how to lower
rates in order to keep its campaign promises.

The Portillo administration decided to establish a social rate, drawing on
the PAN administration’s 650-kWh subsidy precedent. The social rate subsi-
dizes all who consume less than 300 kWh per month, which includes most
of the middle class. This proposal was created through issuance of Law 96-
2000, Law of the Social Rate for the Supply of Electric Energy, which was
implemented July 1, 2000. Approval of the social rate did not violate the law,
as the vehicle for implementing the social rate was a low-cost contract for
supplying electricity under open bidding conditions. According to MEM, the
social rate was designed to keep the reform politically sustainable in the face
of protests against rate increases and congressional intention to abolish all
PPAs and restructure the General Electricity Law.

The idea behind the Social Rate Law is to transfer the economic
surplus of hydropower generation (the difference between average spot-
market price and out-of-pocket cost when plants are dispatched according
to optimal water use) to less favored sectors. Supposedly, the price is stable
because, despite annual hydraulic variations, some INDE plants are already
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paid for, and the variable cost is minimal. Although users receiving this
benefit represent about 92 percent of the population, politicians do not
consider it a subsidy; as a result, State finances are affected. INDE is affected
by the opportunity cost of having to sell energy from its hydro assets at
below-market prices; during dry spells, it incurs out-of-pocket costs
because it must buy at the market to sell at subsidized prices.

To comply with the General Electricity Law, EEGSA was required to
tender bids for a 110-MW block of demand, at $0.045 per kWh; INDE was
the sole bidder. Because of this scheme, market prices were affected, as 110
MW of low-cost generation was diverted from the spot market. INDE’s
income was also affected, as it could no longer offer this block of demand
at the market. However, the General Electricity Law was not itself broken;
the Social Rate Law simply affected EEGSA’s contracting for energy and
capacity, moving away from the pass-through of average market prices to
the regulated rates, to a contract value.”

Because the number of consumers who use less than 300 kWh per
month increases as coverage of rural areas expands, government
hydropower generation will eventually be unable to maintain this subsidy
instrument. It is still unclear how it will proceed when this point is
reached; most likely, a policy re-evaluation will reduce the number of kilo-
watt hours considered under the subsidy.

Before the social tariff, EEGSA had 550 MW of capacity under
contract, with a 70-MW surplus. With the creation of the social tariff, it
was forced to contract 160 MW of additional capacity, resulting in a
surplus of more than 200 MW.” When the government approved an
increase in the VAT rate in August 2001, the 2 percent difference was
absorbed by INDE, as this tax increase was not added to the social rate.
Figure 4.2 dramatically illustrates the gap created by the social rate among
EEGSA’s residential consumers (and INDE’s ongoing support for small
consumers at DEORSA and DEOCSA through low-cost supply).

%2 The spirit of the General Electricity Law, however, would dictate that CNEE decide on power-purchase
portfolio matters concerning regulated customers.

** EEGSA estimates that, under current demand-growth trends, its 710 MW of contracted capacity will
not be fully used by its regulated consumers until 2013.



254 GUATEMALA: REFORMS IN THE BALANCE

Figure 4.2. Evolution of Residential Rates, 1996-2001
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According to the Guatemala Poverty Assessment (GUAPA) report
prepared by the World Bank, the social tariff does not reach the poorest
households (Foster and Araujo, 2002). Although it establishes a ceiling of
$0.08 per kWh for customers who consume less than 300 kWh, evidence
suggests that that this measure only modestly affects poor households.
Owing to poor households’ relatively low connection rates and the rela-
tively high consumption threshold of the social tariff, about 65 percent of
its beneficiaries are non-poor households, who capture 90 percent of the
subsidy’s total value, while 60 percent of poor households receive no
benefit at all since they are not connected. Lowering the threshold from
300 to 100 kWh per month would improve matters somewhat, by
reducing the percentage of non-poor beneficiaries to 55 percent and
reducing the cost of the subsidy by 80 percent.

A more pro-poor policy would channel these resources into
expanding electricity coverage to unserved households. (Poor households
without access to electricity pay an estimated $11 per kWh equivalent of
energy, compared with full electricity tariffs of $0.11-0.15 per kWh.) It is
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estimated that 50,000 additional connections could be financed this way
each year. Moreover, given that more than 70 percent of non-electrified
households belong to the poorest segments of the population, such a
policy would effectively reduce social inequity.

Quality of Service

As noted previously, the rate-setting mechanism creates incentives for
efficiency improvements by basing rates on the needs of an ideal efficient
company rather than the distributor’s actual costs. However, this requires
that an effective quality-control system be in place so that the distributor
does not cut costs at the expense of service quality.

Implementing Electricity Law regulations requires that distributors
keep records of the following indicators (submitted to CNEE every six
months):

¢ Outages (System Average Interruption Duration Index [SAIDI] and
System Average Interruption Frequency Index [SAIFI]), voltage
fluctuations outside permissible limits, phase imbalances, and
harmonics distortions, by node of distributor electricity receipt.

¢ Customer complaints (number, reasons, and average response
period).

¢ Invoices issued (number, broken down by user type and esti-
mated versus actual meter reading).

¢ Service orders (number by user type, capacity, and need for
network adjustments, with average time for job completion).

4 Service disconnections (number resulting from nonpayment and
average reconnection time after receipt of payment).

CNEE is empowered to audit any of the above indicators at its discre-
tion. In addition, all components of the quality-of-service regime have
specific levels and penalties, as follows:

¢ New service connections must be made a maximum of 30 days
from the request date; if network capacity is sufficient, reconnec-
tions must be made within 24 hours of payment.

4 Distributors must compensate users, even for transmission- and
generation-related extended outages (other than force majeure) at
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the value of lost load, which is equal to 10 times the energy
component (“C”) of the prevailing single-part rate for low-
voltage users in Guatemala City; short-duration outages are
compensated through a customer bill discount proportional to
the length of outages; planned outages must notify users at least
48 hours in advance.

¢ Technical Norms for Distribution Service lay out specific calcula-
tion methods, parameters, tolerances, and penalties for the
quality-of-service indicators mentioned above; most penalties are
also based on the “C” value used to compute the value of lost load;

4 In extreme cases of poor-quality service or exceptional delays in
connecting new customers, the distribution concession can be
terminated.

CNEE can impose fines on wholesale market participants, transmission
service providers, and distributors for failure to provide required informa-
tion and for quality-of-service problems, including, in the case of distribu-
tors, failure to meet the above quality requirements. Fines are based on the
cost of 1 (residential) kWh at current rate levels; in the case of distributors,
the number of kilowatt hours can range from 10,000 to 1 million.

In addition to survey data on quality of service, in the year 2000, CNEE
began collecting data on the above-mentioned quality indicators and penal-
izing distributors for failure to meet the required standards. The available
data show that EEGSA’s overall quality of service has been improving, while
the opposite occurred for DEORSA and DEOCSA. For all three companies,
actual levels are far above the goals set in the current tariffs (ECLAC, 2002).
In addition, the authors have been able to obtain unaudited information on
service quality from the distribution companies.

During 1998 to 2001, EEGSA increased bill payment locations from
16 to 250, reduced the percentage of unread meters from 5 percent to 1.5
percent, and reduced billing errors from 1.6 percent of all bills to 0.5
percent. The number of customer calls handled annually increased from
4,000 to 50,000, and average complaint response time decreased from 39
days to 7. The average waiting period for obtaining new service fell from
90 days to 9. Over the same period, the annual SAIDI decreased from 16
to 8.7 hours, while the annual SAIFI fell from 30 to 12 outages per year.
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In 2001, DEORSA and DEOCSA had 802 bill-payment locations, and
the company claims that all meters were read. From 2000 to 2001, the
percentage of billing errors was reduced from 0.4 percent to 0.2 percent.
The number of customer calls handled increased from 78,576 in 2000 to
328,953 in 2001, and average complaint response time fell from 4 days to
1 over the same period. The average waiting period to obtain new service
fell from 16.5 days in 2000 to only 4.7 days in 2001.**

With regard to customer perceptions, as measured by customer
complaints handled by distributors, the main complaints for DEORSA
and DEOCSA involved outages and voltage variations, while EEGSA
customers complained mostly about billing problems. CNEE’s annual
surveys on quality show that EEGSA customers are more satisfied than
those of DEORSA or DEOCSA. In 2001, about 40 percent of EEGSA
survey respondents—compared to more than 70 percent of DEORSA and
DEOCSA respondents—said they experienced voltage variation prob-
lems. Some 80 percent of respondents, representing customers of all three
companies, experienced outages. Customer-service satisfaction was above
80 percent for EEGSA, but less than 70 percent for DEORSA and
DEOCSA. Over time, voltage variations, as perceived by survey respon-
dents, have been reduced for all three companies, while outages and
customer service have improved little.

Enforcement of Regulatory Norms and Decisions

While CNEE can levy sanctions, it lacks the power to enforce them; in fact,
market actors can use numerous ways to extend the time for applying
sanctions in cases of conflict. CNEE’s office levies sanctions following its
own inspections or at the request of one or more concerned parties.
CNEE plays a supervisory role primarily, using supporting documenta-
tion from complaints records that distributors are required to keep;
secondarily, it investigates upon receipt of reports. Some distributors
claim that the level of fines established by CNEE is often out of propor-
tion with the distributor margins involved in the specific type of infrac-
tion. For example, these distributors claim that CNEE has applied fines for

** The authors could not obtain SAIDI and SAIFI data for DEORSA and DEOCSA.
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failure to reconnect service within 24 hours that far exceed the current
value of customer revenues over the life of the account.”

When market participants receive notice of a sanction, they may or
may not accept it. Generally, they appeal to MEM. In all cases, MEM
confirms the CNEE sanction. Once the sanction is confirmed, participants
can accept the sanction, which settles the matter. If they do not accept
MEM’s decision, they can appeal through mechanisms of the Public
Administrative Litigation Law, thereby extending the process greatly.
Although participants are aware that they will one day have to pay the
sanction, legal challenges can delay payment for years.

In many cases, CNEE plays the role of mediator. Sanctions are often
applied to multiple market participants—generally for payment-related
matters—and agreements have been reached to settle differences.
Although opinions across the sector differ at times, dialogue has been
maintained. Several cases on the topic of transportation have been arbi-
trated, and differences between generators, large users, and distributors
have been successfully mediated.

Of the appeals resolved for the period analyzed (July 2000-August
2001), 45 can be variously grouped. For example, under the Public
Administration Litigation Law appeals process, 12 are in process (24.4
percent), six of which are for capacity adjustment transactions; 10 are for
general fines (lack of or wrong information or noncompliance) (22
percent); and eight are for invoicing errors (17.7 percent). Other sanctions
include fines for delays in connection services, noncompliance, and
unscheduled interruptions. CNEE is waiting for the fines to be paid in the
coming quarter. It is perhaps prudent to review the process in order to
propose measures for accelerating it.

Major Threats to Sustainability

At the initial stages of Guatemala’s electricity-sector reform, private
investment in generation was attracted at the expense of what later

> Article 71(c) of the NCC specifies that the distributor penalty equals 1 percent of the monthly average
bill value for the last six months for the first six hours of delay (over the 24-hour reconnection
requirement), and 2 percent of this value for each additional hour. The amount of distributor margin
wiped out by a 48-hour reconnection period (20 percent of a month’s bill) depends on the actual
margin made by the distributor.
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became onerous PPAs—at the time, they favored generators, as well as
INDE and EEGSA. While their effect has been diluted by additional gener-
ation, PPAs continue to exert heavy financial pressure on the sector. In
addition, political opportunism and lack of knowledge about the elec-
tricity market create pressures to force prices downward through legal
maneuvers.” Opportunistic politicians follow a political strategy of prom-
ising voters attractive, but financially or politically infeasible, goods and
services, such as cheap electricity. Moreover, foreign companies—key
players in recent decades—may tend toward vertical and horizontal inte-
gration, creating anti-competitive risks.

Sector-specific pressures are compounded by political and economic
uncertainties, both national and international. Although new investment
in generation continued until recently—under the umbrella of the
Central American positioning strategies of large companies—world
capital markets are currently negative toward the electricity sector, partic-
ularly electricity-related investment in Latin America. Dearth of invest-
ment, in turn, could lead to reform failure. Without Duke Energy’s
Arizona investment, generation would likely be overtaken by demand in
the short term (probably in 2004). While allowing prices to rise could
dampen demand growth and delay the need for further investment in
generation, the political effect on reforms could be negative.

Categories of Threat

Threats to sustainability of Guatemala’s reform process, discussed in the
sections below, can be divided into five major categories: sector gover-
nance, sector institutions, electricity tariffs and rates, sector-related
vertical integration and monopolies, and external factors.

Sector Governance

Guatemala’s General Electricity Law lacks constitutional status. It was
approved by a simple majority in 1996 and therefore can be amended at

* No poll data is available on the degree of knowledge of the population or specific groups, such as
parliamentarians, about the post-reform framework; only in recent months has Guatemala begun to
offer courses on electricity markets and regulation.
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any time by a simple congressional majority, subjecting it to the designs of
7 If this political party has
not made any change in the law, this is probably because of the leadership
of MEM, one of the few ministries that has not been questioned during
the present administration and that gives the impression of technical and

the incumbent government, present or future.’

professional management—contrary to the more populist vision that
predominates in other spheres of government. Obviously, if the law can be
changed so easily, its regulations and those of AMM can be amended with
even greater ease.

Major threats to the law are likely during the pre-election period.
Electricity rates are politically sensitive. Since electricity is widely
perceived as essential to modern living, particularly in urban areas where
political mobilization is often high, rate increases have high visibility. This
means that political interest in manipulating rates can be deceptively low
during times of falling or stable rates, but will flare up when costs rise. In
Guatemala, this is exacerbated by the perception of electricity supply as a
public service or even entitlement, and the precedent created by such
subsidy schemes as the social rate, which can lead to widespread voter
perception that the government is responsible for keeping electricity
cheap. Thus, it would not be surprising for the governing party, or even
opposition parties, to decide to promote changes to achieve temporary—
and unsustainable—rate reductions.

Sector Institutions

Guatemala lacks an institution with a global vision of the electricity sector
that can make long-term plans. Although MEM should play this role, to
date, its only goals have been related to rural electrification. MEM is devel-
oping plans for the sector, but needs to follow the performance of regulated
companies more closely, particularly in terms of cost, quality of service, and
especially development of sufficient transmission capacity through over-
sight of ETCEE’s plans to ensure long-term reliability at minimum cost.

%7 With the exception of the 1991-95 period, Guatemalas legislature has been dominated by a single party
since the country’s 1986 return to democracy. The Christian Democracy (DC) had a majority of more
than 50 percent of deputies during the 1986-90 period, followed by the PAN in 1996-2000 and now the
Republican Front of Guatemala (FRG).
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CNEE. CNEE is the weakest sector institution because it lacks full
financial and other autonomy. When the General Electricity Law was
approved, the government did not have a two-thirds majority in
Congress. Although CNEE is under the MEM umbrella and is not a
ministry department, the law mentions its creation and management
(unlike other public departments, which are created by simple ministerial
order), and the president designates its members. That CNEE lacks the
status of an autonomous public entity diminishes its authority, making it
more vulnerable to political pressures from the current administration.

CNEE’s vulnerability is made more acute by the fact that designation of
its members is subject to pressures from the Office of the President, espe-
cially recently. For example, when new commissioners had to be elected in
May 2002, the government demanded and won the resignation of a
commissioner that it wished to replace with a party leader. Such extra-legal
pressures can permanently threaten sector governance and diminish the
credibility of provisions under the law. Other recent experiences indicate
that attempts are regularly made to evade the law; if unsuccessful, changes
are forced in order to accommodate the governing party’s wishes.”

Substitution of members en bloc weakens CNEE’s institutional
memory and can cause appreciable shifts in direction, resulting from the
country’s political ups and downs. The period for which members are
elected is relatively short, exceeding the presidential and parliamentary
period by only one year.

In addition, CNEE lacks adequate funding and staffing. As a result of
current funding inadequacies, the commission must rely on external
funding sources to cover implementation of its regulatory functions.
However, external funding may be far less stable, which can severely
disrupt CNEE resources and reduce its independence. The government
may make budget allocations to CNEE conditional on compliance with its
policies, and foreign donors can impose their programmatic views and
consultants. Moreover, current regulations limit CNEE’s permanent staff
to 18—an unnecessary limitation that can hamper the Commission’s

* In the year 2000, the Social Investment Fund (FIS) Law was amended so that a government-party
leader who did not meet the requirements established under the original law could be appointed pres-
ident of that institution.
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ability to develop a competent team of professionals to support commis-
sioners’ work.

These threats to CNEE were particularly noticeable when the first
review of VAD levels was undertaken in 2002. Although CNEE had appar-
ently obtained sufficient funds to contract consulting services for this task,
additional resources were needed for the overall process. It was also essen-
tial that commissioners not be replaced all at once so that sufficient institu-
tional memory about how the initial VAD was set could be preserved.

AMM. Although less well known than CNEE to market outsiders,
AMM is no less immune to threats. Its early days were not easy, as the
market needed to operate without approved rules. Because an entity of this
nature had not existed previously, AMM represented a learning process—
involving debate and conflict resolution—for market agents. The relation
between AMM and CNEE also had to be forged, which has not been easy.

A new AMM governing body was elected in July 2002. While the first
governing body made decisions by consensus, competitive voting has
been the norm for the second one. The third election passes control to the
private sector; the representative of generators will no longer be INDE but
private generators. Change in wholesale-market governance could cause
tensions between the public sector and private agents.

INDE. Another threat to sector institutions are companies that are
still public property. In the case of INDE, a major threat involves trans-
mission. With INDE financially stretched by its funding of the social rate,
expansion of transmission capacity should fall squarely on the shoulders
of private initiative. Although the rules permit private investment in the
transmission grid, the current legal and regulatory framework for invest-
ment in grid expansion does not provide sufficient incentives for grid
improvement or expansion. The fee system for repayment of transmission
sets an excessively high approval threshold of 70 percent of generators,
while the alternative system of mutual agreement may allow free riding by
other users of the transmission network and therefore fail to induce new
investment. As a result, no new transmission projects have been approved
under the new alternatives, leaving INDE to shoulder the burden of trans-
mission system reinforcement and expansion.

INDE’s lack of resources could well result in constraints due to lack of
needed investment to expand the transmission grid. In fact, weakness in
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certain points of the national transmission grid already constitutes a
serious threat. The Escuintla substation, in particular, receives 520 MW—
one-third of the country’s installed capacity—and thus is in urgent need
of reinforcement to improve system reliability.

Lack of sufficient separation between ETCEE and ETGEE within
INDE, as well as INDE’s domination of AMM resulting from its weight as
transmission provider and generator, can create serious obstacles to
competition; for example, by having ETCEE favor EGEE in grid manage-
ment. On the generation side, the problem is INDE’s potential distortion
of the wholesale market; given its relatively large size and highly compet-
itive resources, its imperatives could be based on political motivation
rather than financial considerations, as is the case with private generators.
In fact, this situation arose with the use of INDE resources to supply low
social-rate users and municipal utilities.

Municipal companies. Other public entities of importance in the elec-
tricity sector are municipal companies. Following sector reform, corrup-
tion and mismanagement by such companies have become more serious
because INDE is not as flexible in accommodating or compensating them
through preferential sale of electricity. If municipal companies lose their
financial viability, rural populations’ access to electricity could be threat-
ened; even stronger negative reactions to sector reform could occur, given
that political representatives of the affected zones would attribute the
problems to reform, rather than their lack of capacity or corruption.”

Electricity Tariffs and Rates

The greatest rate threat arises from distortions created by the social rate.
Although the social rate deflected measures that might have killed
reforms, its negative effects call for immediate alternative measures to
sustain them. Approval of the social rate has effectively excluded most
household users from other suppliers. As evidenced by the request for bids
to supply the block of capacity and energy corresponding to social-rate
customers, where only INDE could meet the price conditions, supply

* That less public information is available on municipal companies than on private distributors—even
though municipal companies are in the public sector and receive significant electricity subsidies at
below-market prices—is indicative of their perilous state.
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prices for social-rate customers are below competitive levels. Other than
INDE, with its substantial and largely amortized hydro plant, no other
supplier can profitably supply social-rate customers under the require-
ments of the Social Rate Law. The 300-kWh-per-month threshold for rate
subsidies under this law is too high. Taking such a large block of small-
consumer demand out of the market weakens its effectiveness

The electricity subsidy is poorly targeted—and may even be regres-
sive—because Guatemala’s poorest households lack access, and those in
the next lowest level consume substantially less than 300 kWh.*
Moreover, as rural electrification advances according to the goals initially
set, new users are entering automatically at the social rate, which imposes
an increasing burden on INDE or the distribution utilities—the institu-
tions that must cover the cost of supplying these users.

Currently, INDE has sufficient income to maintain the social rate; 110
MW at an 8 percent annual growth rate is sustainable. The medium-term
threat is that, if the rate ceiling is not lowered, INDE could find itself in
serious financial difficulties, to the extent that the central government
may have to add a direct subsidy or the subsidy may become unsustain-
able and need to be abruptly suppressed or reduced substantially.

The middle class and organized lower class, the groups that benefit
most from the social rate, can best make themselves heard by the govern-
ment in public venues, such as the Fiscal Pact or the Guatemala Forum.
They therefore avail themselves of their privileged political situation to
promote maintaining the status-quo rate. However, lower-income users
(particularly non-electrified households) have no major organization or
opportunity to lobby for prioritizing their own rural electrification over
the social rate.

The presence of such an ample social rate, combined with the shift of
large users toward marketers, has the disadvantage that the weight of any
cross subsidies and PPA-related stranded costs in the current rate struc-
ture falls on a shrinking number of users. The situation is absolutely
asymmetrical since both small and large consumers have the more
convenient option, while the heaviest burden falls on a small users group.

* Twenty percent of customers use less than 100 kWh, 30 percent use 100-200 kWh, and 50 percent use
200-300 kWh.
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This explains why the present system is tremendously weak; that is, it did
not distribute stranded costs—caused largely by the high cost of supply
from the pre-reform PPAs—between all users, but had exclusively
targeted regulated users above the social-rate threshold (demand side)
and INDE (supply side). Regulated users are decreasing in numbers
(presently, there are fewer than 100,000). Of these, another 25 percent
could still become free agents, causing either a substantial increase in
regulated rates or a major shortfall in EEGSA revenue to cover PPA-
related supply costs. Customer shifts, together with fuel- and exchange-
related increases in energy and capacity supply costs, were predicted to
double regulated rates by the end of 2002.

Large users benefit further from their ability to free ride on the
capacity provided by EEGSA, a problem compounded by EEGSA not
having been allowed to sell its excess contract capacity in the market." As
of January 2003, EEGSA had 618 MW of capacity under contract, against
a peak demand of its regulated users of only 320 MW. Excess capacity
costs amount to approximately $4.5 million per month, which are added
to regulated users above the social rate. These excess costs will increase
substantially over the next two years because of fixed-capacity price esca-
lation rates in the PPAs. The projected rate effect on users who bear this
burden—for excess capacity costs only—is 20-25 percent of the rate on a
per-kilowatt basis. In sum, a diminishing regulated sector with increasing
costs encourages more migration, which could propel the EEGSA system
into serious financial difficulties. This poses yet another threat: near-term
inability to honor payment commitments to PPAs and others.

A parallel threat is INDE’s energy subsidy to DEOCSA and DEORSA
in rural areas. At the time that both distribution companies were sold,
existing rates were left unchanged but were to be adjusted over three years
to reach the level of unsubsidized rates approved by CNEE. This adjust-

! System peaks typically occur in the evening (6:00-10:00 p.m.), when consumers return home from
work. In contrast to households, large users, especially manufacturers, have a fairly constant consump-
tion profile and can also program their consumption to avoid the system peak, which greatly reduces
their capacity responsibility and associated charges. In conjunction with the ability to avoid PPA-
related stranded costs, this significantly reduces (up to 50 percent) the total cost of electricity supply
for large users, thereby exacerbating market distortions. Perhaps influenced by generators who benefit
from sales of capacity at the regulated price, AMM does not allow distributors to sell capacity on the
wholesale market, but does allow them to sell energy.
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ment has not been completed because of government influence, which has
buckled under local political pressures. As a result, marketers have been
excluded, and even large users have better rates with DEOCSA and
DEORSA. Thus, this State subsidy, which leads to suppressed rates, must
end sooner or later.

With the electricity market segmented into three major sections—
social, regulated, and competitive rates—it is not surprising that so little
is known about the process of setting sector rates. Segmented markets,
combined with confusion about the exact form of determining rates, lead
to a poor understanding of how prices are set. CNEE receives and
publishes insufficient information about regulated entities, and little
coordination is evident between MEM and CNEE on the type of infor-
mation market participants should be required to submit to them. Lack of
information and poor understanding of electricity rates, in turn, favor
opportunistic reactions against rate increases and thus are at the core of
political threats to reform.

The public perception is that PPAs have yielded generators extraordi-
nary profits at users’ expense. PPAs were executed before the reform,
however, and although they impose significant transition costs, they are
now competitors in the wholesale market. Recent renegotiation of these
contracts has shifted the price burden by restructuring the payment
schedule over a longer period. In addition, the potential market threat is
reduced year after year because of growth in market demand and entry of
new generation players. However, to avoid repeating the negative percep-
tions of PPAs and the potential for market distortions through vertical
integration, CNEE must define clear rules for the next round of supply
contracting for regulated consumers; these include lead contracting times,
contract terms (especially prices), generation technology, risk-manage-
ment considerations, and bidding processes.

According to the Electricity Law, regulated rates are adjusted every
quarter for changes in energy and capacity purchase prices, which are
mainly affected by hydrology, fuel prices, domestic inflation, and
exchange-rate movements. This quarterly re-estimation introduces rate
volatility, leading to problems for consumers and distribution companies
and potentially threatening the financial viability of distributors.
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Consumer resistance to significant rate increases at times of rising oil
prices or currency depreciation can, in light of recent political reactions to
rate increases, cause political interference in the rate-setting process,
CNEE independence, and the financial health of distribution companies.

According to EEGSA, CNEE’s delay in applying the adjustments
required by the law to the energy element of the regulated rates threatens
to bankrupt the company. The price stability sought by consumers clashes
with the financial reality of the distribution companies, which incur
working capital losses at times when the price of fuel is on the rise. When
consumers receive price signals that reflect the generation cost, economic
efficiency is higher. The working-capital cost of absorbing purchase-price
increases between quarterly adjustments is not recoverable through rates,
under the assumption that cost becomes a gain when prices fall, and thus
this item cancels out over time. However, this need not be true if oil prices
are rising in nominal terms, or if real prices are experiencing secular
trends. EEGSA claims that the upsurge in oil prices during 1999-2000
resulted in an accumulated liability of Q380 million (about $51 million).
Distribution companies would therefore prefer monthly adjustments or
inclusion of a working-capital adjustment factor in regulated rates.

The effect of foreign exchange movements surpasses quarterly adjust-
ments. VAD levels and all market transactions are set in dollars, as external
financing, as well as many industry inputs, are themselves denominated in
dollars. This means that the slide in the quetzal vis-a-vis the dollar affects
regulated rates significantly.

Lastly, quality problems at the distribution level, often manifested as
frequent blackouts and voltage variations, can create negative public reac-
tion to the regulatory process. As noted above, perceptions of service
quality have changed little in recent years, despite indications from
distributors that customer service and outages are being addressed. This
is a major problem because it is closely tied to the rate-subsidy issue.
Consumers are unwilling to pay more if they do not perceive higher
quality of service in return. While CNEE appears to have been lenient in
enforcing detailed quality requirements specified in the regulations,
distributors complain of disproportionate penalties, which they systemat-
ically appeal. In short, while the regulations are comprehensive, their
enforcement is deficient. A key issue that should be considered is that, at
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the time of their privatization, DEORSA and DEOCSA distribution
networks were in extremely poor condition; thus, it may take several more
years and significant investment, in addition to that already committed,
before significant improvements in service quality occur.

Sector-related Vertical Integration and Monopolies

The law weakly prohibits vertical integration. It states that a company may
not participate simultaneously in two of the three electricity market
stages: generation, transmission, and distribution. However, this prohibi-
tion can easily be evaded by creating different companies. In short, the
law treats integration loosely by not including provisions for treating
business groups. Vertical integration creates information problems that
can reduce market competitiveness.

Under the current legal framework, business groups can easily have
important interests in generation, marketing, and distribution activities.
Vertically integrated groups can incur cross subsidies to their brokers
from their distribution companies—f{rom the regulated to the non-regu-
lated sector—to increase the corresponding VAD that the law and regula-
tions allow them. The end result would be an unjustified increase in
electricity rates, given the regulator’s difficulty in distinguishing precisely
whether costs belong to the regulated activity and a corresponding unfair
advantage for the broker/marketer vis-a-vis its competitors.

Another effect of vertical integration is the advantage that can be
gained from having access to information about individual customers.
The broker linked to EEGSA has better access to customer information
(e.g., historic user consumption) than do independent brokers.
Untangling these informational advantages of vertical integration to
ensure that consumers are not overcharged for competitive services places
a great burden on regulators because accounting information can be easily
manipulated and difficult to audit; thus, it is more efficient to rely on ex-
ante measures (prohibition of vertical integration) than on ex-post regu-
latory fixes.

Another weakness in Guatemala is lack of an anti-monopoly or
competition law. Article 130 of the Political Constitution explicitly
prohibits monopolistic attitudes or restrictions to competition; however,
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16 years after the law’s 1985 approval, Congress still had not issued a law
to develop this constitutional mandate. Thus, there are no obstacles to
monopolistic or collusive practices.

Another issue that potentially affects competition is the price-forma-
tion process in the spot market. Although the current system of cost-based
bids for thermal generators could, in principle, offer some protection
against market power, this is unlikely to occur in Guatemala for two major
reasons. First, a significant part of the generation park—hydroelectric
plants—is not subject to bidding restrictions. Second, as the Colombian
experience indicates, the obligation to submit cost-based bids is only as
good as the regulator’s threat of audits. The reality is that audits are not
necessarily simple; they place an extra burden on the regulator, which jeop-
ardizes their credibility as a market-power deterrent. This suggests that
moving to a free-bidding system, as in El Salvador, would probably matter
little in formulating spot prices in Guatemala. Moreover, as increasing
price arbitrage across Central American markets leads to increasing
convergence of spot prices, whether cost-based or not,* the authors do not
view the format of spot-market bids as an important issue; the rules, for
example, can easily be changed when SIEPAC is finally implemented.

External Factors

Regional uncertainty. At the regional level, uncertainty about Central
America’s electricity-market rules and the inclusion of Mexico under the
PPP (Puebla-Panamd Plan) can deter investment in generation over the
short run. Supported by the PPP, the first phase of SIEPAC interconnec-
tion started to operate in the first quarter of 2002, and construction
design for the second phase occurred during the same period, increasing
the exchange capacity of electricity. However, constructing the necessary
infrastructure is proceeding considerably ahead of developing an institu-
tional framework. In addition, the diverse reform paths that countries
take lack convergence. The market is still susceptible to protectionist pres-

* In general, arbitrage eliminates systematic differences between free and cost-based bids because bidders
have the option of exporting to the free-bid market if its prices are higher, and cost-based bids have no
effect on prices if such capacity is undercut by cheaper imports. What matters is that the market as a
whole is sufficiently competitive to prevent sustained price manipulation.
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sures under the excuse of technical considerations. Uncertainty about
rules can deter investment in the short run, as investors wait to see how
the market will function. For example, the possibility of developing the
800-MW El Faro plant could paralyze investment decisions in Guatemala
because of concerns about abuse of dominant power by such a plant in
the absence of a clear regulatory framework for the regional market.

Fiscal threats. On the fiscal side, volatility of the tax policy increases
uncertainty among investors and impedes investment. Eliminating the
income-tax deduction on interest paid on loans made abroad resulted in
cancellation of a 300-MW project envisioned by the Iberdrola Group. Not
only have direct taxes been modified; indirect taxes (including the VAT) and
the tax on commercial and agricultural enterprises have also been changed.

Economic and political threats. Other threats are related to the country’s
economic and political turmoil. Government decision-making appears
unclear at times, owing to the variety of opinions and tendencies within the
administration and the governing party’s parliamentary group. In addition,
public and foreign observers alike perceive significant levels of corruption,
which can hurt investment or alter its direction. For example, the recent
increase in the VAT rate was widely opposed, not so much because of the
increase but because of wariness about the final destination of those taxes.
Reports of corruption have appeared constantly in the press since early
2000, with references made to numerous ministries and government secre-
tariats. PricewaterhouseCoopers’ most recent opacity index ranked the
country low. Similarly, Transparency International’s index of corruption
placed Guatemala unfavorably.” The Economist Intelligence Unit even
degraded the country’s ranking because of political and economic uncer-
tainty. Finally, confrontations between the current administration and the
private business sector have occurred because of the president’s oppor-
tunistic political discourse.*

® 1In its 2001 assessment of corruption levels, Transparency International, an anti-corruption NGO,
assigned Guatemala a level of 2.9 (where 0 is most corrupt and 10 is least corrupt). Out of 91 countries
(ranked from least to most corrupt), Guatemala scored 65 (index is available at http://www.trans-
parency.de).

* In 2001, the Economist Intelligence Unit stated: “Mr. Portillo’s populist style and anti-oligarchic stance
have led to confrontations with the private sector, particularly over efforts to clamp down on tax
evasion and raise the value-added tax....”
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Exogenous factors have aggravated economic performance. In 2000,
for example, the price of fuel increased and the price of coffee fell. The
latter was further aggravated in 2001. The U.S. economic slowdown,
complicated by the 2001 terrorist attacks, has negatively affected
Guatemala in terms of tourism, development aid flows, domestic and
foreign investment, “maquila” (garment operations) and other exports,
and family remittances.

In its last business survey, the Association for Social Research and
Study (ASIES) said that investment in machinery and equipment was
stagnant. Sixty-four percent of companies said they were maintaining the
same level of investment, and only 22 percent recorded increases. With
regard to investment expectations, 73 percent believe that investments will
hold at the same level for the next six months, while only 21 percent
believe they will increase. Such a pessimistic business outlook originated
in the first half of 2000. Indeed, as of June 2000, surveys showed greater
caution and pessimism among business people, in contrast to the more
aggressive, optimistic tendency of the previous administration.

Effects on Sector Investment

All five of the threats described above affect the climate of Guatemala’s
electricity sector. Sector agents consider that, in light of precedents set in
attempting to modify the Civil Code and the Electricity Law, the present
administration is more likely than its predecessor to change the rules of
the game (as established under the law and in the regulations) in order to
pursue an opportunistic rates policy. This attitude contrasts markedly
with that of the previous administration, when it was thought that the
new legal and regulatory framework had been approved in order to set
forth long-term guidelines for the country.

Neither MEM nor CNEE maintains a record of investment in the
electricity sector. However, if one takes new plant construction as a proxy,
it becomes clear that the boom years have fallen behind. Although the
Renace and Matanzas plants (both with full PPA cover), as well as the Las
Vacas merchant plant, are under construction, these three projects origi-
nated during the previous administration.

However, Duke Energy’s recent construction of the Arizona plant on
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a partial merchant basis should be noted. Duke purchased GGG, which
has a 150-MW contract, of which 60 MW are installed, and 90 MW more
are needed to cover the PPA. The 300-MW generation facility will have 90
MW under a PPA, with the remainder in a merchant mode. This is a posi-
tive development in what had been a worrisome investment record for the
current administration. On the negative side, the current flight of invest-
ment capital from the energy sector in world financial markets—caused
by the Enron and other scandals, as well as crises and low returns in
Argentina and many other markets—may force Duke to slow investment
in the Arizona project.

If the Arizona project progresses as planned, earlier ANG projections,
which warned of potential shortages by 2004, are unlikely to occur. Even
if, as expected, much of the Arizona output is exported to El Salvador,
where Duke has distribution investments, the plant could certainly help
stave off curtailments in Guatemala.

Another reason for optimism is that the recent fall in generation
investment may not be caused by the current administration’s poor policy
but by the fact that electricity generation had already increased appre-
ciably during the previous administration and that, therefore, the growth
rates reached in generation were unsustainable over the long term.
Investors could also discount the negative effects of short-term populist
policies, aware that the country will require considerable levels of elec-
trical energy in coming years.

In terms of transmission, when the wholesale market was created,
there were already bottlenecks in the central region, which resulted in
forced generation and related congestion costs that had to be absorbed by
generators or those paying the transmission tolls on the main system.
However, a consensus was reached that ETCEE would pay for transfor-
mation expansions in the Escuintla and Guate Sur substations, and,
starting with that scenario, expansions should be made as indicated in the
General Electricity Law and AMM regulations.

At the level of distribution, rural coverage is advancing by the percentages
predicted in the National Plans. (In 1995, nationwide electricity-service
coverage was 52 percent, which increased to 63 percent in 1998 and to 76.4
percent in 2000.) The goal of the Electrification Trust is to reach 80 percent
coverage by 2004. The trust has sufficient capital to fulfill its commitment and
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has envisaged two loans: one in the amount of $40 million from the Central
American Bank for Economic Integration (CABEI) and a second for $90
million from the IDB. The government has already invested $51 million from
treasury bonds, thereby supplementing amounts allocated from the sale of
electricity distribution companies. Termination of the trust in 2004, however,
raises serious questions about the future of rural electrification.

Recommended Actions to Counter Threats

Various measures—institutional, regulatory, competition-related, and
political—could counter major threats to reform. Outlined below, these
measures consider both the nature of the threats, as well as the economic
and political feasibility of their implementation, in accordance with sector
and stakeholder analyses presented earlier in this chapter.

Institutional Measures

MEM must develop a global view (short, medium, and long term) that
emphasizes not only the sector but also its interrelationship with other
sectors in the national economy (including environmental and social
considerations). To this end, it is important to strengthen MEM’s tech-
nical capacity in a way that does not limit the ministry to administrative
actions—which have absorbed its attention to date—but that allows it to
develop analytical and policymaking capacity.

At a broader level, it is important to develop institutional mechanisms
for coordinating government policies that affect the electricity industry.
While primary responsibility for sector policy rests with MEM, recent crises
in California and Brazil show that, even with ministries or agencies dedi-
cated to sector oversight, policies controlled by other agencies or depart-
ments can have significant, and often unintended, effects on the electricity
industry. In California, for example, environmental obstacles prevented
construction of new power plants, thereby paralyzing new generation for
several years. Economic policy is another area of particularly strong inter-
action with the electricity sector, given the relatively large size of electricity-
related investment in foreign capital inflows and domestic capital
formation. A variety of coordination mechanisms can be considered,
ranging from formal, high-level mechanisms (such as an Energy Cabinet,
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consisting of the ministries of energy, environment and economy and
patterned after the Economic Cabinet [for economic policy coordination]
or the Social Cabinet [for education, health, and basic infrastructure]) to
informal, lower-level mechanisms, including periodic meetings of officials
in the three ministries. The government can choose the mechanism that
best fits its style and approach to policymaking and implementation.

Whatever the mechanism chosen, a critical task for MEM, which
ideally should be developed in coordination with the Social Cabinet, is to
devise a new rural electrification plan that can continue the work of the
Rural Electrification Trust after this entity is dissolved in 2004.

Improving the executive branch’s technical capacity should be paralleled by
a similar process in the legislature, since, as the recent Civil Code amendment
dispute shows, threats to CNEE autonomy also originate in the legislature.
Development of competent staff in the Congressional Energy Commission
would give the legislature more informed control over CNEE, rather than
having it resort to populist temptations when adverse shocks occur.

The law would have to be adapted to bring about, at a minimum, the
following changes:

¢ More autonomy for CNEE (the commission should no longer be

a technical branch of MEM; rather, it should be an autonomous

institution whose statute can only be altered by a two-thirds

legislative majority).

Staggered appointment of commissioners.

¢ A higher CNEE surcharge on electricity sales (e.g., 1 percent
instead of the current 0.3 percent), together with stronger penal-

<

ties for failure to make payments on time.

Given Congress’ control in the current administration, these meas-
ures will clearly have to wait, given the risk that changes will weaken,
rather than strengthen, autonomy. Any amendment to the law, therefore,
should wait until the arrival of the new legislature in 2004.

A less optimal, but more realistic, option is for international agencies
and research centers to emphasize the importance of strengthening
CNEE’s autonomy. Both politicians and the media must be informed
about the advantages of autonomy. This would be the only way to
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generate a climate favorable to the legal reforms that should be adopted in
later years, and would reduce the likelihood of making wrongheaded
decisions.

It is also necessary to launch a campaign requiring greater trans-
parency in CNEE. First, CNEE must, in coordination with MEM, define
exactly the type of information it requires from market participants for
public disclosure (especially information on distribution companies as
suppliers to regulated consumers, computation of rates every four years,
and revision of rates according to the indexing formulas envisaged in the
law and regulations). CNEE must make public all regulated rates and their
components, as specified in the law and its implementing regulations. Any
controversial decision by CNEE must be brought to light. In addition,
CNEE should be required to report to the Congressional Energy
Commission, even when this is not provided for in the law, and to publish
not only an annual report, but also a multi-year program of objectives.

Moreover, mechanisms to encourage participation in CNEE processes
should be developed (e.g., through public hearings). These would
contribute to CNEE’s legitimacy and reduce executive or legislative temp-
tations to control it. As is well known from U.S. regulatory experience,
increasing public hearings and the rights of standing for various social
groups (e.g., NGOs or indigenous communities) can have many positive
outcomes: increased legitimacy of regulatory decisions, less conflict
among sector stakeholders (producers, consumers, and investors), and
reduction of the informational and analytical burden (in this case, by
subjecting CNEE and stakeholder-group analyses and information to
scrutiny by multiple parties).

Experiences in other countries reveal that a variety of mechanisms
can be used to help small consumers overcome significant knowledge
barriers and increase their participation in this regard (large consumers
generally have well-established industry associations that can develop or
acquire technical expertise). Within a broader framework of consumer
representation and defense, parastatal consumer councils can be empow-
ered to represent small consumers in hearings and handle consumer
complaints on a recourse basis (distributors are the first to service
complaints, and their effectiveness in doing so is included in the overall
quality-measurement system).
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In relation to AMM, it is important for private agents, even if they hold
the majority in the next governing body, not to attempt to conduct the work
through voting alone. Rather, decisions should be adopted by consensus,
even if this is a slower process. If private agents do not follow this sugges-
tion, believing that they are the “majority;” they will only provoke an imme-
diate reaction by the government to try to change the General Electricity
Law and AMM regulations to suppress this “majority.” The idea is not for
private agencies to bend to MEM or INDE on the governing body, but to
always attempt to adopt the most appropriate decision for the electricity
sector as a whole, not only for the private sector. In this regard, CNEE must
actively oversee AMM decisions and actions, with the overarching goal of
promoting competition and entry in the wholesale market.

It is also important for AMM to strengthen its internal mechanisms
for resolving conflicts. Arbitration must be integrated into AMM rules to
facilitate more cost-efficient resolution of conflicts between two agents of
the wholesale market or between a wholesale-market agent and AMM.
The more that wholesale-market conflicts can be solved internally, the
greater will CNEE’s relevance become as an authority to which the parties
can appeal if they fail to reach an agreement voluntarily.”

Rate-related Measures

The social rate’s maximum limit of 300 kWh must be reduced. To this end, it
will be necessary to follow a policy to include, at a minimum, three measures.
First, results from the GUAPA study, which clearly establishes the inefficient
structure of the social tariff in helping the country’s poorest population,
should be made public. The study also provides data on increasing access to
electricity, resulting from the savings achieved by lowering the social tariff to
100 kWh, thereby concentrating the subsidy in poorer households.

Second, and based on INDE’s financial information, sustainability of the
subsidy under present conditions should be estimated. This can be expected
to lead to the conclusion that the subsidy, over a given period of time, would

# In addition, AMM should have external experts evaluate the behavior of the wholesale market in the
context of the national economy and detect, at the sector level, anti-competition threats by market
agents. This group of experts could support both AMM and CNEE.
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bankrupt INDE, implying the need for direct State subsidies or a forced,
sudden rate change. Ideally, subsidies should be directly allocated from the
government’s budget, perhaps in connection with social programs; this
would free up INDE to participate fully in the spot and contract markets,
thereby reinjecting greater competition in the wholesale market.

This rate adjustment is more viable now that PPAs have been
amended. This favorable situation should be taken advantage of. In fact,
the terms of the renegotiated PPAs should be made public to the greatest
extent possible; in turn, this will make stranded costs more transparent
and facilitate a solution to sharing this burden. Of course, it would also be
appropriate for the rate negotiation to coincide with a period of low, or at
least stable, world oil prices, thereby softening the effect on users. Without
changing rates in mid-2002, any later change will be practically impos-
sible, given that 2003 is a campaign year.

If there is no complete suppression of the subsidy in the 200-300 kWh
range (i.e., if it is not politically feasible to eliminate subsidies altogether or
in part), the subsidy should at least be gradual. Full subsidy should only be
received by those who consume less than 60-70 kWh, while consumer
groups of up to 300 kWh should receive lesser percentages of the subsidy.*

Third, EEGSA should be allowed to sell its current capacity surpluses
resulting from displacement of demand to the social rate in order to lower
prices in the capacity market; this would counteract the effect of INDE’s
exit from the market to serve social-rate customers. This would partially
compensate EEGSA for the loss of customers to the social rate and
marketers, allowing it to mitigate the negative effect on consumers
squeezed in the middle. Moreover, this measure could be used to stop the
free-rider effect, resulting in more efficient allocation of stranded costs
through a market mechanism.” Since the market price of excess capacity

*S From the Survey of Living Conditions (ENCOVI) it is not difficult to extract users’ ability to pay for elec-
tricity service. Specific surveys, such as those on the quality of service, could also inquire about willingness
to pay. Although a fixed subsidy would work better in terms of keeping the total cost of the subsidy stable
and not creating an incentive for excess consumption, it would be harder to sell politically. This is because
the current subsidy is variable, and the main problem is in the cost of energy per se, rather than the cost of
connection; in addition, greater rate stability may do much to diminish rate protests.

*’ In addition, capacity prices could be set hourly by AMM to reduce the effect on large users now faced with
the need to purchase capacity.
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is unlikely to cover more than a portion of the contract price,” it would
be necessary to distribute the capacity costs derived from the PPAs
through other measures, such as a universal stranded-cost charge, or—
perhaps more unrealistically—the buy-down of all PPAs (making all IPPs
merchant plants) by the government.”

The same applies to the subsidy that INDE gives DEOCSA-DEORSA
to keep the price of generation low. The pricing readjustment would have
to be scaled until INDE no longer granted different generation prices
according to geographic area, and EEGSA and DEOCSA-DEORSA
received their energy at the same prices.

In preparing for the next round of contracting for regulated
consumers, CNEE must define the conditions for such contracts to avoid
repeating problems caused by the PPAs and potential vertical integration.
The commission must address a variety of issues in a transparent way,
including contract lengths and major terms and conditions (e.g., price
and price adjustments, generation technologies, risk-management provi-
sions, and contract-bidding procedures). In this regard, implementation
of retail competition would facilitate CNEE’s task by drastically curtailing
the number of contracting conditions to be defined and monitored; for
example, it would be possible to let marketers offer consumers different
supply options, whereby CNEE’s role would be limited to ensuring that
marketers are properly capitalized or backed by physical resources to meet
consumer commitments.

It would also be wise for MEM and CNEE, with the support of distri-
bution companies, to launch an extensive information campaign on new
energy-efficient technologies. It would not be necessary to reach the
subsidy stage, which would risk capture by higher-income strata; however,
users should be informed about lower-consumption light bulbs and
appliances.

In relation to rate volatility, several measures are possible. One is to
include a working-capital adjustment factor in regulated rates and move

¥ For 2003, the projected average cost of excess capacity is $20 per KW-month, while excess capacity currently
sold by EEGSA under social-rate terms is $4 per kW-month.

* This measure could be combined with eliminating the INDE subsidy to the social rate by requiring a new
tender for supply contracts with all regulated consumers and the subsequent privatization of INDE (with
proceeds going to cover PPA buy-downs and a low-income electricity subsidy).
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to a lower adjustment frequency (e.g., every six months or annually).
However, this would dampen demand response to adverse hydrological
and fuel-price movements, which would increase the overall cost of
supply (due to the need, for example, to contract for more back-up
capacity during dry seasons). Hence, it is advisable to move to a monthly
adjustment process without including a working-capital adjustment
factor, or at least a partial factor only. Because monthly movements are
likely to be proportionately smaller than cumulative, quarterly adjust-
ments, they are likely to be less visible to consumers and thus meet with
less political resistance. Moreover, an educational campaign showing
consumers the similarity to adjustments in gasoline prices and other
household purchases subject to price variability would increase accept-
ance of the change. In this scenario, distributors would have an incentive
to hedge fuel price and foreign exchange movements if this lowers their
working-capital needs, since the savings would directly accrue to them
and not to rate payers. Finally, implementation of retail competition
would allow consumers to choose from among various retail-supply
options, trading off average price versus price stability.”

In addition to implementing its quality-of-service surveys, CNEE
urgently needs to make effective the mechanism for systematic collection
and auditing of such indicators, which are called for in the regulations.
The system, in turn, must be used to strengthen the current regime in
terms of penalties and rewards, comparison with regional quality-of-
service standards, and shaping of public perceptions and regulatory deci-
sions based, to the extent possible, on fact. Finally, the enforcement
regime for quality of service must be re-examined, including the possi-
bility of rewarding distributors for exceeding quality standards, instead of
merely penalizing them for failing to meet them.

It should be stressed that the quality control system must be improved
in the transmission area, mainly in grid reliability. Current incentives for
construction and investment in new transmission lines must be expanded
to cover reliability, thereby avoiding under-investment in grid expansion.

0 For example, in the U.S., where retailing of home heating oil is an unregulated, competitive business,
distributors offer consumers the option of locking in maximum prices at the beginning of the heating
season.
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For this purpose, regional quality-of-service standards can be used in each
distribution area.

More generally, CNEE’s statutory powers to require and audit infor-
mation from regulated companies and market participants should be
strengthened in the Electricity Law and, to prevent abuses, the major cate-
gories of information requirements should be specified in the law’s imple-
menting regulations. For regulated companies (mainly distributors), these
requirements could include:

¢ Financial statements (for Guatemalan legal entities that are not
consolidated),

¢ Operating information (including number of customers and
quality indicators), and

¢ Cost of service, by rate category and type (including billing, meter
reading, maintenance, and operations).

Competition Measures

Because electricity is Guatemala’s most complex market, explaining its
operation should not be limited to rates, but should be the rationale for
launching an educational campaign at all levels, starting with political
parties, business people, social leaders, and researchers. Until its operation
is understood and compared to those of other countries, some will always
believe that it is a market with oligopolistic rents. It would also be appro-
priate to consider extending competition to small consumers.” This could
lead to greater efficiency in the supply of electricity and the development
of new products.” It is recognized that this measure would not be viable
in the short term, but could be considered when the next administration
takes office.

*! Retail competition could be implemented cheaply along the lines pursued in Scandinavia (i.e., using stan-
dard load profiles for residential users to keep metering costs at a minimum). The currently installed
meters would be used, and a typical load-use profile would be imputed to small consumers by retailers
making electricity-service offers. Retailers would be regulated through the obligation to enter into capacity
contracts or through financial capitalization requirements based on number of customers (similar to
insurance companies and banks).

>> An example would be supply contracts protected against fuel-price variations.
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This educational effort, however, must go hand in hand with studies
to evaluate periodic increases in market competition. Given the country’s
scant domestic expertise on competition issues, especially in a market as
complex as electricity, and the deregulated nature of the Guatemalan
market, developing expertise and monitoring capacity on competitive
matters is key to correcting problems and preempting populist accusa-
tions of consumer exploitation by foreigners. Indices of concentration,
electricity rate behavior, their correlation with world fuel prices, and
analyses of potential vertical reintegration should be studied so that, if
negative phenomena arise in these areas, they can be identified in time
and their importance made public. Currently, no research center special-
izes in analyzing the electricity market or others with infrastructure
similar to the telecommunications market. Promoting the creation of
such a center is advisable, given the difficulty research centers—charac-
terized by a broad range of political and economic goals and objectives—
would have promoting such specific subjects.

A well-known challenge faced by small countries like Guatemala is the
scarcity of experts in monitoring and evaluating competition in the
domestic wholesale-electricity market. Evaluating the degree of competi-
tion is a difficult undertaking in any market; in the case of electricity, tech-
nical constraints further complicate the task, requiring a high degree of
specialization on the part of analysts. Developing in-depth expertise in
this subject area in small countries is unlikely to be cost-effective; given
the incipient nature of most wholesale electricity markets around the
world, it is important to share experiences across countries.

For this reason, the authors recommend considering the possibility of
forming a market surveillance committee, along the lines pursued in
several European countries, Canada, and the United States. Such a
committee would give MEM, CNEE and AMM permanent access to inter-
nationally recognized experts who could share international best practices
on specific market-power issues with Guatemalan policymakers and
oversee an annual evaluation of competition in the Guatemalan wholesale
market. The committee’s role would, in all cases, be purely advisory and
consultative, in no way limiting the powers of MEM, CNEE and AMM.
Given the likely high cost of such an advisory body, however, it would be
essential to include the initiative within a regionwide program, particu-
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larly within the institutional structure envisaged for the regional elec-
tricity market. As all Central American countries face similar competition
issues, sharing expertise can be cost-effective.

Lack of an anti-monopoly or consumer-protection law providing for the
defense of competition makes it difficult to penalize conduct that is harmful
to electricity consumers. This matter should be raised as an objective to be
developed as soon as possible. Such a law would benefit not only the elec-
tricity sector, but many other sectors across the Guatemalan economy.

With regard to the danger of vertical integration, such a law should be
specific on prohibition, including a complete definition of business
groups” (rather than treating them as separate companies). Moreover,
prohibition should not be absolute, but exercised to the extent that
competition is impaired. It may be difficult to place small hydro proj-
ects—which can provide significant reliability and stability benefits—
outside the hands of local distributors; thus, it is desirable to leave a
margin (e.g., 10 percent of a distributor’s peak load) that can be placed
under distributor ownership. The second-best option (if vertical integra-
tion cannot be limited) is to permit it without limitation, but to estab-
lish—as does the British market—that part of the revenue obtained from
non-regulated activities will be transferred to the regulated sector, thus
contributing to reducing costs and, consequently, sector rates. Whatever
option is selected, it will always be necessary to compel companies to
share user information to avoid discrimination in handling asymmetric
information among market agents.

Development of a clear regulatory framework for the Central
American electricity market, including possible exchanges with Mexico as
part of the PPP, should be concluded as soon as possible. This can dispel
uncertainty among potential investors and bring the benefits of new
investment more quickly.

The future of public sector entities should be studied.* For the
municipal companies, two scenarios are possible: 1) strengthen them

>> At the level of financial legislation, this route is being followed.

** In the cases of both the municipal companies and INDE, studies are urgently needed to evaluate their
financial sustainability. In the case of municipal companies, co-participation of the Municipal
Development Institute (INFOM) would be important.
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through a program of professional training and institutional reform,
making them less susceptible to control by corrupt or patronage-oriented
local authorities, or 2) sell them to the private sector via concession
contracts. In the case of INDE, it is also necessary to avoid manipulation
with shortsighted political ends. This can be achieved by:

¢ Granting INDE greater autonomy by amending its charter to give
INDE private-enterprise status (regarding employment law, taxes
and accounting, and environmental compliance); give INDE
managers the same latitude as private-sector managers; and
de-politicize the appointment of managers (e.g., through a board
of directors with staggered, long-term mandates of more than
four years to avoid coincidence with political cycles, and with
possibility of reappointment).

4 Auctioning off contracts to control INDE production, thereby
splitting INDE “virtually” rather than in terms of asset ownership.

¢ Placing dispatch of INDE plants under AMM, using a clearly
specified, transparent calculation of value of lost load and
dispatch program, like SDDP.

Finally, with regard to obstacles to the development of hydroelectric
and other renewable energy projects, the government is already drafting a
Renewables Law that provides tax incentives for such projects.

Macroeconomic and Political Measures

Macroeconomic suggestions for maintaining stability and political
suggestions for improving governance must come from various sources,
including the press, political parties, research centers, and international
agencies. At the sectoral level, what can be mentioned is that it is neces-
sary to insist that investment in electricity depend largely on the country’s
general investment climate, which, in turn, depends on the macroeco-
nomic and political conditions of the day.

Finally, 2002 and 2003 are difficult years for the electricity sector
because of general elections held during this period. If difficult decisions
are not made today, it will be nearly impossible to approve them during
the pre-campaign and campaign months. Moreover, given Guatemala’s



284 GUATEMALA: REFORMS IN THE BALANCE

excessive turnover in government officials, which each electoral process
tends to generate, 2004 will be another year of learning and hardly propi-
tious for firm decision-making.

Looking Ahead

Following this effort to analyze the sustainability of reforms in the
Guatemalan electricity sector, the next step is to define an action plan,
based on the measures proposed above. This plan should be adequately
structured, based on appropriate sequencing of measures, and include the
resources necessary for their effective implementation and the range of
stakeholders needed to ensure their political feasibility.
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Appendix Figure 4.1. Overview of the Guatemalan
Electricity Sector, 1997-2000
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Average Consumer Price of Electricity (EEGSA)

I 8.3 I 8.4 I 8-5 I 8.7

1997 1998 1999 2000*
* August 2000 data.
. cQ/kWh cUs$/kwh

Source: National Association of Generators (ANG) (2000).

Net Energy Production in SNI in 1999 (GWH)

INDE hydroelectric 2,424 INDE thermoelectric 82
Private hydroelectric 162 Private thermoelectric 1,814
Cogeneration 644 TOTAL 5,126
Private [ Ppublic Hydroelectric 70 Thermoelectric

Source: INDE Statistical Report.
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Appendix Figure 4.2. Energy Production by Company, 2000
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TAMPA 1.6% OTHERS 1.1%




Appendix Figure 4.3. Merit Order, August 2001
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Appendix Table 4.1. Wholesale Market Overview, 2000

Generation, by type of plant

GWh %
Thermal 3,071.47 51.60
Hydro 2,673.64 45.00
Geothermal 202.18 3.40
Total production 5,947.29
Energy, by source

GWh %
Production 5,947.29 97.97
Imports 122.94 2.03
Total 6,070.23
International transactions

GWh
Imports 122.94
Exports 827.34
Net 704.40
Net without export losses 950.28
Export losses 13.53
Spot prices

$/MWh Month
Annual weighted average 60.84
Maximum 90.40 April
Minimum 39.68 December
Annual simple average 57.47
Maximum 82.74 April
Minimum 37.46 December
Major indicators

2000 1999
Demand* 5,068.26 4,621.11
Demand growth rate 9.68%
International transaction growth 49.87%
Losses 2.65% 2.43%
Export losses 0.22%
Peak demand [MwW]** 1,017.30 940.10
Peak demand, including exports 1,105.30
Peak demand growth 8.21%

* Excluding exports.  ** Excluding self-generation.

Source: Wholesale Market Administrator (AMM) (2000).



291

FUNDACION SOLAR AND CARLOS RUFIN

*(PopuaWWOd31 0}

Aiojepuew wouy) Suiuueld [e10109s jJo
adAy u1 a8ueyd sy Jo asnedaq sanljiq
-eded Suiuueld pue uijppow [e10303S
pauayeam wioyal ay] -9jos Suluued
pue ySisiano mau 03 ydepe 03 syuepy
'sadueyd ajes AyduSS Jo speduwi
|e1D0S pue aseq 1asse uopesausd

9y} Jo uonisodwod dy} Uo Wioydl Jo

‘Ayoeded

Supjewhdijod AZ1aus sy Suinoidw
"A1JUN0d 3} Ul SIBWNSUOD

Apupsje 03 Apisgns 1oy ainpnis
Suiulyag "si1ohejd usamyaq suonejay
Isni|

uonedyL[J [RINY S} Ul paulRp
s|eo3 pue sweidoid jJuswisanul jo
doueljdwod Sunnsug -Bujuueld 10109S
"W} Wnipaw ay}

ul Jajlew [ejuswiepuny e

se ssadoid ay jo Ayjiqipaind Suluiejurepy

"(IvdN¥3aod)

Apog 8uneuipioo) uonesyPs|3
[eINy SY} Jo uoMdEe Y} SIEY|IdE]
‘Jj2uaq |enos Jo d1qnd 1o} ‘Aypups|e
[BINI Ul JUSWISIAUL 10} S)i0daI
UoIIEN|BAS J1WOU0230100s saiedaid
"IANI Jo

|PUN0d BuluISA0S BY} 1SN0 SBPISAId
"Aem-jo-s)y8u Jo uonnyisuod ayy

pue ‘uoinquisip pue uoineyodsuel)
‘syueld oipAy Joy uonezuoyine syuein
"S92IN0SDY d|qeMaudY

JO MeT 3U} Jo dsed 3y} ul se ‘ssaiSuo)
210joq sme| 3upsixa ur sadueyd

S109}49 9y} 1oRIIUNOD 0} Sa133)eN)S “Ao1j0d 1o uone|sids) mau jo uonejuasaid
snouea pauoddns sey ‘awi 19nQ 101295 a1e|nwuoy 0} sdais [eniul Sunjel oy} Suipnpui ‘sweidoid pue ‘sueid (waw)
"S)29JJ° [eIDOS pue [RJUSIUOIIAUD ‘uonesauad ‘sapijod sa)euIpI00d pue sa)e|nwio4 sauIN
as1anpe pey aney Aew 31 ySnoyye pauisianlp 10y yoseas Sunioddns 'suone|ndas sy pue me]  pue A3sauz
‘aw ayj 1e Aiessadau ) s1spisuo) "Aundas Ajddng ApuPa|g [eIUSD BY) sadiojug  Jo Ansiuly
‘uondwnsuod 3uizipisqns
"ss2201d WI0a1 3} JO SPIAYS
*#00Z-000¢ Ul uonisod jsiuonuan Jeos aAnedau Sujuiejuo) 1039s
-I9jul ue 0} 000Z-9661 Ul poddns |10} 3y} Jo Josuod |eonjod Suluiejuiey  “uonRUAAISUI 10309s |enualod Joy Jamod
woyy Buissed ‘sassadoid ayy 0} Padsal "9]qisuodsal pue 1amod Aleuonaidsip sasiIaxg
YHM ‘UOISIA JO S93UBLD [BDIpERY “WIODI Aj@1eWInIN JUSWUIBAOS By} pjoY |jIM ‘me| Aq paiinbai se ‘sjsi| 1oys ul s1qnday
3y} Jo pedwi 8y} uo uomnde e} SISYOA UYDIYM Joy ‘9d1nes ul suondnusip  pasodoid JIND BYj JO SISUOISSILLLIOD ay} jo
03 quasaid je ‘Aiessadau ) s1apisuo) 1o saseamnul ajes adie| Suiplony 2y} yafal 1o 3dedde 0} Jamod ayy seH  Aduapisaid
wi0j24 U0 UOoI}ISOd 3sa12)u] uepodu) 1held

Anysnpuj 1amod 51333|3 s,ejewajenn ul SIBpjoOYels JudIN) Tt dqel xipuaddy



GUATEMALA: REFORMS IN THE BALANCE

292

"ssad01d wioyai ayj jsuiede 1o jo
JoAR} Ul JaylI9 ‘Youeiq SAIINISXT 9y}
yum pausije uaaq sey ‘9661 dUIS

‘meT Aydua|3 9y} 03 Sjuswpuswe Jo
(jenoadde jou) sjesodoid pue ‘spenuod
JO UOISSNISIP ‘JIND JO UORUDAIRIUI

3y} 104 s||ed 0} Buipes| ‘1ylew
Apupaje ay; ul a3e3S BY} JO 3j01 Y}
uo uoissndsip Suioduo 3uney|ne}
‘uonensiuiwpe juasaid ayy uj

'ssa18uo0)
oy} ul pajuasaidas saiued [eonijod  anqnday ay)
3y} Jo uoissaidxa Jo 3PIYaA s1d1jo  Jo ssaiSuo)
2119nd jo josyu0d |ediyjod pue saAneRiul ay jo
1e83] y3noiys dn-mojjo} 10129S  UOISSIWWO)
yum padieyd Apoq |euoissaiduo) AS1au3

"Aiunod ay) ul spPays JIsy) pue
SIORIJUOD JO UOKEBN[BAS [BIIUYDR) BY}
1o} poddns [euoneussul Joj saduelie
‘101295 AduPsd 8y uj Youeiq
9AN23XJ B} JO SUOISPAP 0} Palqns

RENTLI]
Apupasje sy ul spenuod 3unsixa-aid

(avs) sneyy

"youeiq aANdax3 oyl jo uoddns  di8ajen3s jo

Sousuewlad jeuonnsul pue sj0y Jo 13lqns sy} 0} dn-mojjo} [e21UYdSL ul sa1pnjs 2I3ajeN)s Jo JuswidoPAsg  jele}aIdas
"Aisiuly mau sy}
ojul paglosqe sem pIym ‘(s1a0140
YINYNOD yum J1ayiadol) YINYNOD
Ja1pea sy woyy Ajjeuonnisul pajusyul
"SUOISSIWD Juanjyd pue S1 10)p3s AJdLP3IR Y} Yyum uoneal
lie 0} psedal yum ‘101as Apups|e S,NYVIN ‘19Ae|d pajeasn Apjusday
oy Suipaye sapijod Sunejnuwiod "spafoid 101095
'spafoid Apupsjd Jo ased sy ul salpnls asay} (NYVYIN)
101295 10} sywiad [RJUBWIUOIIAUD 1O} sanoidde pue saipnis [LJUSWIUOIIAUD $32In0saYy
sassad01d pue suone[ndas Suinoidw ur Suizieads ssiuedwod sayue)  [eanjeN pue

"sapijod |ejuaWUOIIAUD

"109s AypuPaje ay) Aq pamojjoy  JuawuoIIAUT

"ssadoid sy} uo uonisod |euoneu ul A31aua ajqemaual 9q 0} Ad1jod |eluBWIUOIIAUG BY} ay) jo
Idxa ou sey pajeasd Apusdey pue uonesauasd uesp Suipnpuj Saulep pue ‘sa)e|NLIO) ‘s9)0W0Id Ansiuiy
ULI0J34 U0 uol}Isod 3sa49)uj duepodu] 1held

(panunuo)) Ansnpuj 1amod d111233 S,ejewdjenn ul SISP|OY)els JuaLn) T djqel xipuaddy



293

FUNDACION SOLAR AND CARLOS RUFIN

101295 Ayd113d Yy} ul ddusLadxa
pue moy-mouy juepodwi seH
‘uonesado pue sassadoid

19yiew 3jessjoym ay3 Suinoidwi o}
PORILWIWIOD {WI0§I DY} JO N0 pajeal)

"SNWYIS| sy}
JO S9LIUNOD JBYIO UM SUOIDeSURI}
Jeuoneusayul 3uipnpul ‘uidenuod
99} JO IOMBWIEI B Ul SISO WnWiuiw
je suone|a1 1ahe|d sajeulpioo)
‘(syoyep Ajddns jo

9sed u1) wajsAs piendajes 0] 92IMISS
Apudsie 1dnusiul 0y pasamoduig
“19]udd UOSIel| 3DIAISS

pue [e21uyda] Se SPY 19iew ayl

10} s3[N3s pue ‘sajesado ‘saje|n8ay

193lew

3y} ul sadIASS |ed13ojouyda) pue
‘uorjewoyul panoiduwi ‘UoReZIUISPOIN
‘Ajjiqeurelsns 19yl

(Wwv)
Jojes)siuiwpy
e
aesajoym

'ssa001d juswjuiodde Jsuoissiwod
a3 y3noiyy Awouoine paywi yum
ySnoyje ‘wioya1 3y} Jo N0 pajeal)

Aiojejn3as Suipuedxa pue uizipiepuels

'saipog Sune|n8ay ueduswy [eUD
JO UONBIDOSSY DY} SB [[9M SB “DYd3IS
JO YIoMawely dY} UIYNM 13BN
Apupa|g [euoi8ay ainny ayy Joy

sa|n1 jo uoneiedaid ayy ui sajednnied
'spu8 uonnquisip pue

uoissiwsuel} 0} ssadde uado aajueiensd
0} S3|nJ sanss| "sad1peid [euoneulaiul
paidadcoe o} Suipiodde ‘soueljdwiod
113y} S2INSUS pue S3|NJ [BIIUYI} SANSS|
"UOI}e[ND|BD JO SPOYIdW pue sajel
uonNqUISIp pue UoISS|WSUeI} sauyRQ
“Joyiew ay} ul sanjeuad saInaT

JoseW ay}

ojui s19he|d jo Anus sanoiddy

's19sn paje[n8ai spaj0id

"SPIJU0d SRS

‘J19vew ay} seje|nday

'sassadoid

‘suoinjos Alojerjpuod jo
yoddns pue uonedpiyed Suideinooug
‘Ayjiqeurelsns jaspew Suiuayiduans

(3aNd)
uoIssIuwo)

AS1ou3
pITISETE]
|euoneN

wLioja4 U0 uolISsod

3sa93u] ueyoduw]

19held




GUATEMALA: REFORMS IN THE BALANCE

294

"aAne8au s1ayjo pue anisod

siy} Japisuod sdnoi8 awos "sisyedew
y3nouy suoipPesuel} PNPUOD SWIOS
ySnoypje ‘sousuadxs 393ieW PaIIP pey
j0u aney Aayy ‘JaNI ySnoiys si suoipe

-suej} }dpew uj uonedniued siojersuad spenuo)
asnedag "6007—800¢ Ul pus Asy} Jaye 'spafoid uon ‘DNV JO slaquisiy JANI Yyam
A831exs ssouisnq 3aNI uo puadap [im -e1ouad |euonippe dojansp 0} 19)iew ‘(oupajpoipAy)  siojerduan

‘spesjuod 1034Je S3010} pue sWIou 3xie|y Uwum_:ww‘_w_u 9y} ul wu:w_‘_On_xw mc_mD 9|gemaual aie m‘_oum._wcww 9say} Jo ||V 9jeAlld

103995 Jamod Aldups|s aYy) ulyum
A8a3ens annnadwod e Sunejnwiod
‘uonezpnijod
‘dnoi3 ayy Sulusyduais jo 1o3pew pue 2oud Sunuansid *10129S S} UIYIM
sueaw pue sAem pue sai3sjens "JOJD9S By} Ul Moy-mouy| jo s3ueydxa sjowoid o} se
Buisodoud jo ssadoid sy ui quasaid 1y 1g9p 21jqnd paseanui Sunuanaid [lom se ‘BuiAqqo| pue uonjeizodau 1oy
J93iew AjdLS|e ay) ul siepew “JUSWISAAUI J01I9S JO wiopeld e se ajepijosuod 0} Sunjess
oyads Suipiedal suomisod aieys jou |o13u0d Suijel}al WO JUSWUIAA0D Y} s101e1aua8 Jo 1aisnp Suidowa ue sj
op usYo ‘sysasequl Suusylp 0} aNp  3unUBASId "J0}I9S JUSWI]SIAUI [BUOIRU "a3pajmouy [ed130jouyda)
‘oym siaquisw sy Suowe IsnJy Jo -191u1 8y} 01 sjeusis anieSsu Suipiony pue Moy-mouy| Jusw (DNV)
uonean pue Suiuayduans d139jens ‘Mme| 3y} Aq sapiqe jeyy  -1saaul sey pue Ayoeded uonessusd Jo siojesausn jo
‘sl 1ey} ‘a8e)s uonepIjosuod sy} ul Anunod e se ejewsjenn jo aew ay; uadiad 09 Ajleau S19N0D 'Sydd IsuleSe  uoneossy
pue sieak G'| 1noqe Joj uonesado uj pue spenuod sy} 3unsloid 1e31Y} 9y} JO }|nsal e se pajeas) JeuonjeN
‘spiepuels 3unesado jesiew
jo uoneiedaid ayy ur sajedninied
"A819ua pue Aypeded jo 1ajsuer) ay) 10y (u0d)
sooud 19yjlew WwiSl-UoYs saysijqeisy (W)
UuLI0J34 U0 uol}isod 3sa493u] uepodu) 1held

(panunuo)) Ansnpuj 1amod >111233 S,ejewdjenn ul SISP|OYMels JuaLN) T djqel xipuaddy



295

FUNDACION SOLAR AND CARLOS RUFIN

"WI0J21 J0)IAS JO SJUSLWSS Jo aSpajmouy *uoIPAUU0dIBUI *(33013) pu8 uoissiwisues} ayy Jo (33D13)
juaidpur pajesauald sey pue y pasoddo ueduaWY |enua) Sunowold Jaumo pue (3393) Aiunod ayy ul (3373)
Ajjny 19nau seH “wiojal sajowold ‘uonnsul o1jqnd e Sujuleway Jojessuad yuepoduwi jsow ay| 3aNI
‘B|RW}END SB SLUN0D
yons ul sysi Jo uonesiw ayj 10}
sa18a1ens udisap pue aduanadxs uied
0} W=aY} pamojje dABY ey} SPIRIUO0D
8unsixa y3noayy pauomsod siakeid
awos 1o} 3dadxa ‘sjeusis |eonijod pue
9)eWI|d JUSWIISIAUI DY} 0} DAIISUDS ‘Juepodul
a1e oym sioysanul Aq padojanag 3l WAy} Wolj pandal sjeusis ay}
‘19y1ew jods ayy pue way Inoqge uiuled)| ey} os ‘adAy
ur uoiysod anidwod ‘pijos e aney "W} WNIpaw pue Joys ayj ul JUBYDISW BY} JO 3 ||IM JUSWISAAUL  Sio}eldual
Asu i Ajjenadss ‘wayy sioney 19e N sIa19ylew yym saouel|je Sunjepy Jo suoisuedxa ||e ‘a1nny ayy u| jueydIBN
"DNV JO S1I2quis|y
19)1ew ay} o3 A31us pue
Jamod jo Ajddns ayy ui ajo1 Aay] Aejd
"Anunod
2y} ul sasud Ajddns panjos ‘awayds
'spafoid jueydisw ui MaU 3y} 0} uopsues} 8y} Suunp pue
JuSW)SaAUI [euonppe pue saSejueape  j@yiew ayj jo uonejusws|dwi 0} Jolud
pue a3pajmouy| 119y} ySnosyy ‘uixapul
uonedpiyed 1ayew oy sduluado maN 2oud y3noiyy suoruolsip pue [apowl spenuod
"SPRIUOD I3y} 91eno3aual 03 Suljjim 's)s02 uomisuer ySiy Aq 19)/ew Mau 3y} O} UOKISURI} JO S)S0D  YSDIT YHM
ua3q aney ‘sny} ‘Ajjiqeureisns jeyiew pasned sypene [eoiyjod dwasaid Uo DUIPHDUI YUM OS[e Inq ‘19yiew  siojelduds
jo s130woid se pamaln 9q 0} JUBAA 0} SPRAUOD JIdY} Suiziulapoly 9y} Aq papayje speIu0d JO SISP|OH ajeaud
wi0J34 U0 UoI}Isod 3s2433u] Jduepoduwg 19held




GUATEMALA: REFORMS IN THE BALANCE

296

Isni) ay3 Aq paoueuly pue pausp

(ureds jo

‘uopes8ajul  "Suneyiew pue uonessuald ul Sunsanul se (¥3d) weidoid uonedyLPd|q esouaj
|E2I1MI9A UO Sjules3suod Apejnonsed “fouspuye ssauisng Suinoidu [eIny 3y} jo uoneuswa|du] uolun jo
‘Bumw) puly Asyy spadse a3ueyd o} "UOI}RDIYIIIIS|R [RINI pUR SIaNRW ‘JANI JO  sauelpisqns)
9)|I] PJNOM puE WI0}31 Y} jo spadse 9je1 ul sapijod sjqesoney Suunsug suolPUNy UORNGUISIP dY} PAWINSSY (vsyo3a
3sow poddns 3sni ay3 uo ApSie "103e|n331 By} *SI9SN U)M 1oe3U0D Jo juiod -¥s>03da)
spuadap 1ey} 21nPNIS B pajusyu| yym suonieal poo8 Sulurejuiepy pue 1o3ew pajejndal ayy Alddns  sionquisia

‘ddd pue Dvd3Is

jo ped se suondauuodIRUI [RUOISSI

03 pie3a1 yum Ajjenadss eyiew

Apupse [euoidai sy} sejowold

"SWLIODI J9¥JBW 21042 PAINIAXD SPI

"uonedyLPa|d -foid sjqemausai Jo sydd ay3 seSeuepy

|eins oy sweiSoid Juswsanur ur yed ‘sjual |eonijod pue d1WOU0d JO 92IN0S

-12Junod e se e o} Aypeded sy ‘souay ‘JSniL Ay}

‘puUE S22IN0S3I [RIDUBULY S} SR Sd1el 0} S92IN0S3I [BIDURUL SIINGLUOD Uol}

Apuaje jo uonendiuew [ed11j0d -e2LLRS |eint 10 sueld saje|nwiio4

‘moy-mouy| pue Aypeded Suiuued sy 'S921N0S3I d|qemaual jo Juawdojanap
JO yonuwi Jo ssoj ay} Suisned ‘sainpniis "9INjoNJISelyul uoissiwsues} Y} ajowoid o} ajepuew [e8a| sy} seH (uo0d)
pue sajo1 [eulSLI0 S}l Pa1IBYe WI0RY ur juawisaaul Jo Aunuiuod Suney|ne ‘uonnysui d1jqnd e se sajesadQ 3aNI
uLI0J34 U0 uol}isod }sai3)u| uepodu] 19hejd

(panunuo)) Ansnpuj 1amod 3141233 S,ejewdjenn ul SI2PjoYels JuaLn) Ty 3jqel xipuaddy



297

FUNDACION SOLAR AND CARLOS RUFIN

JSIX2 0} SI9)dYJew d|qeus Ay} se
‘swiioja1 19y1ew jo anuoddns AjSuons

‘uonessuald ul

uonedyisIaAIp [ed18ojouyds) Jajealn
‘sasn|dins

19)|IBW JO 9DUBISIXS panuiuo)

‘(Jenpenuod
pue ‘lepueuy ‘[ed130jouyda)) 19yiew
ay1 o} AjjIqIxaj} pue uoneaouul apInoid

s19)9ieN
/si9oig

‘Ajlenpiaipul 1amod Sunepo8su
1ea18 aney Inq ‘Ajun jo yoe| aAne|RY
"Way) payausq

Apeai8 sey yoiym ‘wioyas poddng

"SS920P 13)|JRW-3[eSS|OYM
Jo pjoysaiyy Supnpay
‘si9)9ysew Suowe
uonnadwod Suiziwixepy

"SI9)9¥jIeW JO) SI9WO0ISNd
|enpuajod pue Jua1Nd INHISUOD

s19sn adieq

(s103sanul

dnsawop

pue

‘ejewdjenn

jo

JUBWIUIAA0D

‘[le8nyi0d]

dai ‘'sn]

*SPRIUOD JUP33

3unsixa-aid woiy SANSSI S|pURY  "SdUBAPE Ul SIESA OA SI9WO0)SND S) 0} edwej

03 Apisqns aa192a1 0} Suinunuo) Ajddns asjueien8 oy uonedijqo ayy oy Aq uoned

's921no0s uonesauad jo uonedyisianlp  anp ‘Ayoeded pue AS1sus jo aseyoind  -pied yum

10} S10]RI9USS B|qRMBUSI MBU UM 93U} 10} SPe1U0d Mdu Jo Suludis ay} ‘uteds jo

spenuod 3uiudis os|y 'sIaWwoisnd 03 uado Apuaund uonnsul Ajlug  ejospiaqi Aq

Jeusaul jo uoneiSiw SuideInodUa  “J0}P3S By} Ul SUOE[S pUR MOY-MOUY  P3J|043u0d)

Aq saydiu Sunayiew Sunejnwins yum ‘sieah Auew 1oy ejewsjenn (vso33)

's)salaul ‘si9he|d 19y1eW J9Y10 YuMm saduel|je ul Auedwod pajepijosuod AjysiH ejewsjenn

s} 1o} anlisod uaaq sey WOl Ay}  JuLWIsaAul pue (uonesaual Suipnppur) 'SI9SN JO  3p BXMPI|I
'UoI}ePI|OSUOD JO [9AS] SH USAID JUSWISAAUI paIjISISAIp Suizowoid a3ejuaniad 1s981e] Y} Sa|pueH esaidwiz
wi0j24 U0 UOI}SOd 3sa19)u] duepodu) 1hejd




GUATEMALA: REFORMS IN THE BALANCE

298

"S9|NJ pauyapun

|I3s Japun ySDOO04d pue ySy03id
yum a1adwod Aew ‘c00T Jo sy
‘Ayoeded JuswaSeuew Mo

'sjual |eonijod pue d1wouods Sunpenxy
‘Jusawanoidwy [ed13ojouyds)
‘(soousepy ues pue nfejax)

'ssa18uo) 0}

sannejuasaidal payaja pue ‘(NO4NI)
ainysu| Juswdojanag jedpiunpy
'(WVYNY) uonenossy [edpiunpy
|euoneN Aq pajussaidar AjSuons
"10)23s ay3 jo uonezpnijod sy} aseanu|
‘suonesado

"SUOI}IPUOD [BIDISWIWOD Snoadejuenpe spafoid jjews ul uonessuald Ayoupalg |enJawwod [ed0] Juepodwi ysijqeisy (Wa3a)
pue 3aN| wouy AS1sua deayd 0} "SI9WO}SND [RINI 0} IS Sulpudixy ‘uonensiuiwpe  sajuedwod
ssa2oe Jo Ajutew Sunsisuod ‘sada|iaud "921M3s Jo Ajjenb pue pa1e20] Aj910Wa1 JO SPasU BAdIRY RITRETES
uteyuiew oy adueyd papoddns seq saoueuy Suluayi8uans pue uinoidw]  'ssadoid uonezijenuadap ui siahe|d Ay Jedpiunpy
‘pie se [jam se ‘Suipus] 1afoid
pue udiaianos y3nouy [ended jo
"Ayijiqeure)sns 0y syealy} adnpal 0} Ayijigejiene onsawop ay) uo dusppU]  sapu3se pie
WI0Ja1 3Y} JO SpPaYd uo dn mojjo4 "JVd3IS Pue  |euoineuldjul
"saseq |euonniisul Sulysijqeiss ¥ ul Ajjenadss ‘wiojail Jo ssadoid pue

pue ssac01d ayj jo aaioddng

"Ajl[iqeuIeISNS puB WI0JRI 101235

3U} 0} AdUL]SISSE [BDIUYID} SPINOI]

|esieNIA

"saouel||e
uonesauald pue uonnqguisip Suidojanag
"UoI8a1 AU} JO SBLIUNOD JAY}0

Buipnpui ‘uonpe jo a1ayds 11dY) 0} (uo0))

SI9WOISND MdU JoeIje 0} uolje|ndal sig1IeN

ul uonedpiyed 10) sadeds Janeg /siajoig

uLI0J34 U0 uoI}Isod JsaJ3ju] duepoduwg 19held

(panunuo)) Anysnpuj 1amod >13d3|3 S,e[ewajenn ul SIBPjoy3d)e)s Jualin) Tt 3|qel xipuaddy



299

FUNDACION SOLAR AND CARLOS RUFIN

"10303S Y} Ul
Jamod ou aney Asy “ussaid je ‘pue
Wway} pauayeam aney sadueypd |9n9)

'ssan01d wioja1 8y}
Ul S1I9quIBW JIY} 10§ ddueuuiew qof
pue sjuswAed sourIaASS 10 sadjuRIENS

*3]l-pue-yuel uoiun y3noiy}
Apeded uonezijiqow ssew aneH
Wi} SIY} 1e 193Jew sy}

-Jeuoneu Jayjo pue ssadoid wiojel syl Aduepunpal ul ‘swi) U0 e ‘paIsalelu] u1 9jo1 8uipes| Aue Aejd jou oqg suolun
‘Buiuue|d pud “JSNIL uonedy|3
uo Sunpom suonnsul jo dnoi8  |einy ayy y3noiyy ‘A81aus 0} ssadoe 1oy
e pue (s}salaul JIay} spuasaidal Apisgns auys jo Aynunuod ur jsassul
Ajpasoddns yoiym) v¥NYIA0D oipads pud sy} SpISINO SUONN|OS 10 ssaJde
jo uondadxa ay} yum ‘wiojal Jo pu8 Sy} JO UOISUSIXS 10§ SIDINOSAI ‘puewap noyum
ssa201d 9y} ojul pajeidajul J0N |epueuly jo Ayjiqejieae Sunnsug 1owun juepodwi ue juasaiday uonejndod
“iomawely Aloye|n3dal
pue 19y1ew ayj jo suonesado jo
Aoewn8s| pue Aduaisedsuesy Suikpian
'syafoid 'spafoid pazijenusdsp
|einy jo soijouiod ur Sunednnied pue swei3oid uonesyuPs|e
'speduwil djeipaw pue ‘a1ey|pe} ‘Hoddng
"ssan0id wioyas 3y} uo dn Suimojjoy |BID0S pUB [RJUSWIUOIIAUD SB [[9M S 'sjsasayul pue sdnoid
pue Supjiom a1e SQDN Md} INg ‘pauep  ‘wiojal jo solweuAp sy Sulpuelsispun |RID0S SNOLIEA 0] 210N SPINOId SODN
uswjuiodde Jsuoissiwod JIND
ay} Jo ssanoid y3noiyy A1a100s |IAD Jo
uonejuasaidal jo Suluonsanb juaidpul
‘seanIwwod uidisws 1s9301d swos
INQ ‘swiioya1 dY} Inoqe pawojul Ajjood ‘(spjoyasnoy) siawoisnd uoljjiw 2| (siownsuod
‘JuswIamodwa Jo yde| ‘swinioy o san *(Aressadau J1 ‘salpisqns ySnoiyy) Ajp1ewixoidde jo joyiew pajenSas [enuapisai)
-jud [euonejuasaidal ul pajesdajur JoN  sajes mo| pue Ayjenb ao1nss Suinoadwy oy} Jo adejuadiad y3iy e jussaiday EL
Wi0J34 Uo uoI}Isod }sai3ju] duepiodu) 1hejd




GUATEMALA: REFORMS IN THE BALANCE

300

JR|0S UQDRPUNS (92105

‘wioal Jo Palgns sy

UO DIeasal [eUOISED0 Ajuo auop aney
suonnisul J1ayjo ‘A81aus jo 1algns
3y} 0} pajedipap weidoid e sulejuiew
sojie) ues jo Aysianiun ayy Ajuo
‘uonejuasaidal s yum juswsas

"snoso311 pue [edid Suleq ‘sassanoid
w031 Jeuoneu 0} SupngLuo)

"JIND

0} uonP3|d 1o} sisi| Moys asodoid
"yoieasal pajejal-10pas dojpnsg
"10)03s a3enud sy} pue

‘WA ‘JIND 10} S92IN0SaI UBWINY ulel]

SIaydIeasal
pue ‘s13juad

dlwapede
‘SanISIaAIUN

‘swiioy)
01 padsai yum ‘suonyisod 1esp yum

sdnoi8 Aq ueyy suenpiyjod tejnonued ‘Apuspe Jo palqns soned
Aq pasuanpui atow si epuade Ajeqd ay} uo suonisod Aued oN espun -epua8e 1siindod ‘asnyip e aneH [eanjod

“WI0JRI JO SPaYd

uo syuswnsie Sunuasaid o) 1930

‘palgns sy} jo JUSWIUISN0S B Se SAISS OS|e ‘Wiojal

uolssndsIp 1o} swinioj padojansp 1o 'spejuod A1sus Jo Suljpuey ay) 0} JO sPaye sy} 03 Padsas yum dijgnd
suonisod Suons uaye) Jou aneH uoije|al JIay} Ajjeuoisesdo pue sajey 3y} wuoyul 0} Jamod aAne[as aneH eIpalNl
(suon
's10139dwod jo Anua ayy -eposse
y0]q Apuanind ‘NyvIN Aq paniued |euoissajoad
‘saluedwod saIpn)s [RIUSWIUOIIAUT "SIDINISS pue ‘swuy
‘Jovew Jayjo pue (19 ‘suonelsqns ‘spus pue  uoIPNISUOD
dSlweudp [eussqul ue o juswdolansp *(uoipnpoud jo SaUul| UolNQUISIP pUe UOISSILISURI])  ‘S10}DBIJU0D)
Se [[9M Se ‘peoiqe S9NIAIDEe JO  UIRYD SY) Ul SSINAIPDE [[B Ul JUSLIISIAUL) SHIOM LIS JO SdUBUSUIRW puR sia1ddns
juawade|dsip ayr Aq papayy 10ras Ajpusle ay) jo Juswdojanag ‘uonpnisuod ‘udisap ayy ul padedug EEITHTo)
W0J31 U0 UOI}ISOd 3sa423u] uepodug 19held

(panunuo)) Ansnpuj Jamod d14193|3 S,ejewajenn ul SI3pjoya)je)s Jualin) T djqel xipuaddy



CHAPTER FIVE

Supply Security Solutions:
Principles and Practices

Nils-Henrik M. von der Fehr

he primary goal of any electricity supply industry should be to
Tensure continuity of supply—the lights must stay on! This is no

easy task, requiring the ongoing balance of supply and demand, in
both the short and long run.

The short-term problem is maintaining equilibrium within existing
electricity capacity limits. Otherwise, frequency will deviate out of bounds,
causing damage to power-consuming equipment, and, in extreme events,
lead to a complete system breakdown. The problem is complicated by lack
of responsiveness on the demand side, either because price signals cannot
be transmitted to final consumers (caused by metering technology limita-
tions) or because prices are not allowed to adjust sufficiently (e.g., because
of political reluctance to allow price volatility). Balancing, therefore, gener-
ally occurs by adjusting supply to prevailing levels of demand, or, when
demand exceeds capacity limitations, by rationing (either forced or based
on pre-negotiated voluntary agreements).

The long-term problem is to ensure balanced growth of capacity,
given the electricity industry’s unique features: non-storability of the
product and randomness of both supply and demand (supply variability
is particularly prevalent in hydro-based electricity industries). In such an
industry, least-cost investment requires an appropriate mix of base-load,
cycling, and peaking capacity to meet expected demand at minimum cost,
taking into account the pattern of supply-and-demand fluctuations and
cost of not meeting demand during all periods—rationing costs.
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In addition, long lead times and investment time frames, when
coupled with associated risk—including regulatory uncertainty—make
investments in generation capacity unusually risky. The problem is
further complicated by the need to coordinate investments in generation
and transmission and distribution capacity.

The supply-security issue also has wider implications. Recent
rationing events in California and Brazil are reminders that, whatever the
reasons for disruption, the government will be held accountable for
ensuring continuity of supply; failing in this task could lead to its down-
fall. Thus, it is tempting to maintain a strong grip on the industry, even
when economic and other arguments favor deregulation and privatiza-
tion. In short, solving the supply-security problem is critical for both the
acceptance and sustainability of regulatory reforms.

While no one solution fits all situations, three basic conditions must
be satisfied:

1. The problem must be properly and thoroughly understood.

2. Intentions and concerns must be made explicit.

3. The chosen solution must be implemented consistently,
respecting its likely technical, economic, social, and political aims
and constraints.

This chapter illuminates key theoretical and practical issues that
should be addressed when designing a regulatory framework to solve the
supply-security problem. The major question is: How can one ensure effi-
cient use of existing generation facilities and provide incentives for new
investment in generation capacity? While recognizing the importance of
related issues, such as coordinating generation and transport capacity or
market power,' the author does not consider them in depth here in the
interest of maintaining focus on other, equally important issues.

' Tt is recognized that economies of scale in generation and the large sunk costs associated with
investments in capacity mean that markets for generation capacity (and associated spot markets for
energy) are unlikely to be perfectly competitive.
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The Problem: Shortages

The supply-security issue arises as a result of variability in supply and
demand. Without such variation, the optimal solution would simply be to
build enough capacity to ensure that, at prevailing prices, all demand can
be served. Given that supply and demand inevitably vary over time
—sometimes unpredictably—it is always possible that available capacity
will be insufficient to meet demand.

Figure 5.1 illustrates such an event. The horizontal axis measures
volume of output (in MWh),* while the vertical axis measures price of
output (in $/MWh). Output capacity is given independent of price.
Demand, however, depends on price; the lower the price, the greater the
demand. At the prevailing price, demand exceeds capacity; that is,
installed capacity is insufficient to satisfy demand.

Figure 5.1. Capacity Shortage

$/MWh

Demand Capacity

Price

—— MWwh

Capacity
shortage

* The system over a given period of time is considered here. Alternatively, one might consider instan-
taneous output and capacity, measured in megawatts. As long as the time period is fixed, with no
variation in output or capacity, the two approaches are equivalent.
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Eliminating capacity shortage requires reducing demand by either
increasing the price or rationing. Effectiveness of the price measure
depends on the responsiveness of demand to price changes. In the short
run, price elasticity of demand is typically small. In the longer run,
however, demand responsiveness to price changes is more elastic. Thus,
the character of the supply-security issue depends on the time frame.

Short-term Issue: Power

Within any day or hour, a demand-side shock (resulting from an unusual
peak in demand) may cause a capacity shortage. More commonly,
however, capacity shortage results from a supply shock. Such a shock may
be caused by reduced generation capacity, resulting from a plant outage.
Alternatively, failures in the transmission system that reduce the ability to
transport power from generation to consumption sites may make it
impossible to satisfy all demand.

In the short run, capacity shortages must be dealt with by rationing.
In principle, one could envisage a real-time market in which price reacted
continuously to shifts in demand and supply. Modern telecommunica-
tions and metering equipment, as well as price-sensitive controls installed
in power-consuming devices, would ensure sufficiently rapid response to
shifting market conditions in order to achieve electrical equilibrium at all
times. Electricity markets should—and probably will—move in this
direction (Borenstein, 2001a, b). Even so, large-scale supply-and-demand
shocks can occur so rapidly that serious imbalances eventually result.
Consequently, a rationing scheme must be in place to avoid such imbal-
ances, which lead to out-of-bound frequencies (“brownout”) or, in the
worst case, a physical breakdown of the system (“blackout”).

Long-term Issue: Energy

Longer-term shortages—over a season or year—are associated more with
energy than power. For example, demand may fluctuate over time in
response to changes in outdoor temperature. Furthermore, in a largely
hydro-based generation system, output tends to vary between wet and dry
periods. In particular, extreme events leading to long spells of low precip-
itation may severely reduce the system’s ability to produce energy.
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Therefore, hydro-based electricity industries, as opposed to thermal
industries, tend to be energy, rather than power, constrained.’

The scope for curtailing demand by means of price is much larger in
the longer term. Energy shortages seldom occur suddenly and may often
be foreseen well in advance. Consequently, prices can be adjusted before
the actual event (there is no need for the costly technology required for
transmitting price signals and metering consumption in real time).
Demand is generally more responsive to higher prices when these prevail
over a longer period of time. As a result, energy shortages, in principle, are
avoidable as long as prices are allowed to adjust sufficiently in line with
underlying changes in supply and demand.

However, the types of price changes necessary to avoid energy short-
ages may be large. In extreme events, prices may have to rise to unprece-
dented heights in order to curtail demand within the available energy
capacity. Such price variations may be deemed unacceptable, either
because of risk aversion or for equity reasons. Risk-averse consumers,
wishing to protect themselves against large price fluctuations, may enter
into long-term contracts at fixed prices. When consumers isolate them-
selves from price changes in this manner, demand becomes less responsive
to short-term price variations, making shortage events more likely.!
Furthermore, equity concerns may mean that high electricity prices are
viewed as socially unacceptable. In relative terms, higher prices may affect
consumers more severely as the proportion of their income spent on elec-
tricity increases. High prices also hurt industry, particularly those sectors
in which electricity accounts for a large portion of costs. As a result,
rationing, undertaken according to specific social or economic criteria,
may be viewed as less costly to society than high electricity prices.

In hydro systems, power capacity design is typically related to the ability to produce under
maximum inflow conditions and is therefore generally large relative to peak demand levels. For
example, during the 1992 drought in Colombia, when demand was rationed for 18 months,
capacity power reserve was more than 30 percent.

One can envisage price protection schemes that allow for at least some exposure to short-term price
variations; for example, if long-term contracts cover only part of total consumption, consumers
will be exposed to residual price variations.
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Optimal Supply Security

In view of the above discussion, the solution to the supply-security
problem has two components. First, a rationing system must be in place
to allow for continuous balancing of the system. Second, sufficient
capacity must be installed to ensure a reasonable balance between demand
and supply, both in the short and long term.

Rationing

Disregarding administrative costs, the cost of a supply shortage equals the
value of unserved demand or “lost load.” From an economic viewpoint,
therefore, the rationing scheme should be chosen to minimize the value of
lost load.

If one accepts consumer willingness to pay as reflecting the value of
electricity, rationing should aim at shedding the load for which willing-
ness to pay is lowest. If completely successful, this would correspond to an
outcome in which the price is raised to the level at which demand equals
supply.’

Compared to the outcome at the actual price, demand at the equilib-
rium price is reduced sufficiently to fall within available capacity (Figure
5.2). The increase in price eliminates the portion of demand for which
willingness to pay is below the higher price (the total value of which is
reflected in the shaded area below the demand curve).

In practice, efficient rationing is infeasible because it is impossible to
design rationing criteria that are perfectly aligned with willingness to pay
(although it may be possible to approximate).

Rationing is usually undertaken according to some form of random
ordering of consumers (either explicit or implicit). One method is rolling
zonal load shedding; another is proportional rationing, such as the recent

> A caveat to this argument is that willingness to pay for additional supplies is not necessarily equal
to willingness to pay for avoiding a reduction in supply. In a rationing event, cost to the consumer
may exceed the value of the lost energy because of stoppage and start-up costs and—particularly
when the event is unforeseen—possible damage to electrical equipment. Since these additional
costs are typically fixed, their relative importance will be less when the rationing event is of long
duration.
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Figure 5.2. Efficient Rationing

$/MWh
Demand Capacity
Equilibrium
price
Price
N MWh
Demand
reduction

Brazilian events. Since, with random rationing, consumers have the same
likelihood of being rationed (i.e., independent of the value they place on
electricity), the cost of unserved demand necessarily exceeds the
minimum.

In other cases, rationing is done according to specific administrative
criteria. For example, it may be based on a distinction between industrial
and residential consumption or between consumers in different
geographical areas. To the extent that such criteria reflect consumer
groups’ willingness to pay, the economic costs of rationing are corre-
spondingly reduced.

Capacity

The gain from increasing supply capacity equals the expected savings
from a reduced incidence of shortages. Consequently, the optimal invest-
ment criterion compares the gain from fewer shortages to the cost of
expanding capacity, known as “long-run marginal cost.”
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In a perfect market in which, at any instant, price reflects underlying
supply-and-demand conditions, the market price signals the value of
capacity expansions (Figure 5.3). When demand is restricted by available
capacity, price exceeds short-term (variable) costs of supply. Since price
reflects marginal willingness to pay for output, the difference between
market price and variable cost equals the net value of a marginal increase
in output capacity, known as capacity premium or CP.

Figure 5.3. Capacity Premium

$/MWh

Demand Capacity

Price

Capacity
premium

Variable
cost

MWh

When rationing occurs, however, the value of lost load (VOLL) exceeds
the market price of electricity. This is caused partly by inefficiencies in the
rationing scheme and partly by the fixed-cost nature of rationing costs.
Therefore, in general, the short-term or spot-market price for electricity
underestimates the gain from a marginal increase in capacity.®

The CP varies over time, depending on both demand and supply
conditions. It will be high during periods of peak demand. Conversely,
during periods of excess supply, when price reflects variable costs and the

¢ If a market for capacity or priority rights exists, however, the VOLL may be expressed in the price
of such rights.



NILS-HENRIK M. VON DER FEHR 309

probability of a rationing event is zero, the CP will be nil. Ex ante (i.e.,
before the actual event), the expected CP may be divided into two
elements: loss of load probability (LOLP) and value of lost load (VOLL).
The LOLP is the probability that demand is constrained by available
capacity, hence causing a rationing event, while the VOLL is the expected
value of unserved demand in this event. The CP equals the product of
these two elements:

CP =LOLP x VOLL.

Since capacity is long-lived, the marginal gain from additional
capacity is given by the average, or expected, CP over the lifetime of the
capacity unit (properly discounted). Consequently, the investment crite-
rion must be evaluated in a forward-looking manner. Given the lead-time
of investment projects, the CP must be forecasted from the time at which
the additional capacity enters operation. In a growing market, this means
that investment should typically occur before the CP has reached the level
of marginal capacity costs.

In many cases, it may be reasonable to view capacity additions as
marginal. Capacity may be enhanced by upgrading existing facilities or by
adding new generating units at existing plants. Unless the industry is
extremely small, such additions will be small relative to overall market
size. Occasionally, however, capacity is added in discrete amounts.
Technological or input supply conditions, such as the efficient exploita-
tion of a hydro facility or a natural gas resource, may make constructing a
large generating plant economical. In such cases, expansion disturbs the
market balance; in particular, it directly (and negatively) affects the
premium that the new capacity can expect to receive.

Figure 5.4 illustrates the case where price always clears the market. To
predict reduction in ex-post market price for such large projects, it is
generally optimal to postpone the investment until ex-ante CP has
reached a level beyond the unit capacity costs.

Technologies

Electricity industries are characterized by randomness of both demand
and capacity availability. Since electricity cannot be economically stored,
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Figure 5.4. Discrete Capacity Expansion

$/MWh

Demand

Ex ante
price

Ex post
price

—— Mwh
Capacity
expansion

efficiency requires that an appropriate mix of technologies with different
cost characteristics be installed to meet demand at minimum cost. A base-
load plant typically has high capital costs and low operating costs, while a
plant designed to meet peak demands has lower capital but higher oper-
ating costs. The marginal cost of operation, therefore, varies with demand,
and peak-load pricing schemes reflect these changes in costs.
Consequently, optimal capacity choices for various technologies depend
on the pattern of short-term demand fluctuations and the probability of
supply outages (Chao, 1983).

A system’s ability to deliver electrical energy over any given period
depends not only on installed capacity; it also involves operational skills,
incidence of failures and outages, availability of inputs (including labor),
and storage facilities. Particularly for hydro plants, availability of the essen-
tial input water is largely determined by nature, although access to input-
storage facilities, in the form of reservoirs, may, to some extent, allow for
disentangling water inflows and energy production. While this issue is
qualitatively more important for hydro plants, it does not differ qualita-
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tively from those that arise for other technologies; for any plant, access to
inputs and storage facilities is essential to ensure optimal operation.

Nevertheless, in a hydro system, it becomes particularly important to
distinguish between three capacity types:

1. Power—Determines the ability to produce output at any given
time; it depends on the diameter of pipelines or water tunnels
that bring water to the turbines, the vertical distance between
water inflow levels and turbines, and size of turbines.

2. Energy—Determines the ability to produce output over any given
period; it depends on the amount of water inflow from streams
and rivers connected to the system.

3. Storage—Determines the ability to move output between periods;
it depends on the size of dams.

The investment criterion for hydropower capacity is the same as that
for any other technology: Investment should occur as long as the CP
exceeds capacity costs. However, investment criteria differ for energy and
storage capacity. The gain from expanding energy capacity (by connecting
more streams and rivers to the system) is given by the willingness to pay for
energy during periods when output is not constrained by other factors
(particularly power capacity). The gain from expanding storage capacity is
given by the benefit from moving energy from periods in which the will-
ingness to pay is low to periods in which it is higher—the difference in will-
ingness to pay between periods over which water can be stored.

Figure 5.5 illustrates a hydro system over two periods. The distance
between the left and right vertical axes equals total water inflow over the
two periods. The lower part of the figure indicates levels of inflow during
the dry and wet periods, respectively. Because water may be stored, its
availability during the dry period equals the sum of inflow in that period
and storage (represented by the distance between the left vertical axis and
the middle vertical line). The distance between the middle vertical line
and the right vertical axis represents water availability during the wet
period, which equals the difference between inflow during that period and
what is carried forward to the dry period. Output during the dry period
is measured left-to-right from the left axis, while output during the wet
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5.5. Hydro Energy and Storage Capacity

$/MWh §/MWh
Demand
wet period
Demand
dry period
Price dry
period
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Output Output
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Storage
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—
1 1
| ' '
\_ J
Water inflow Water inflow
dry period wet period

period is measure right-to-left from the right axis; hence, the demand
curve for the wet period falls from upper right to lower left.

Assuming that the market is cleared in both periods, prices are set so
that demand equals supply (demand may be thought of as net of output
produced by other technologies). Given the lesser availability of supply
during the dry period, the price is correspondingly higher in this period.
The resulting price difference reflects the limitation in storage capacity;
had this capacity constraint not been binding, equilibrium prices would
have been equal over the two periods. Consequently, the gain from
expanding storage capacity is represented by the difference in the value of
energy between the dry and wet periods, respectively.

Gain from expanding energy (inflow) capacity is given by the price of
output during the period in which the additional energy is supplied.
Given limited storage capacity, if inflows are increased during the wet
period, the energy must be produced in that period; hence, its value will
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be relatively low. If, on the other hand, inflow capacity can be increased
during the dry period, the value of the additional output will be corre-
spondingly higher (von der Fehr and Sandsbraten, 1997).

Hydro investments differ from thermal investments in many other
respects. For example, while thermal plants allow for much flexibility with
regard to scale, input choice, and other design issues, constructing a hydro
facility is largely determined by the characteristics of the particular water
resource in question. In some cases, necessary investments are huge and
lead-time from the planning stage until the facility is produced can be
long. If the entire system is dominated by hydro, energy availability can
vary considerably over time, leading to considerable uncertainty about
development of future output and market prices (obviously, this would
also affect decisions about investing in thermal plants).

Transmission and Distribution

Consumption of electricity is constrained not only by available generation
capacity but also by the ability to transport electricity from generation to
consumption sites. This ability depends on geographical distances, line
capacity, and the extent to which individual lines are interconnected.

Over any given line, the ability to transport electricity is given by the
capacity (resistance) of the line and total load. In an interconnected
network, however, transportation capacity depends not only on capacity
of individual network parts and total load, but also on geographical
configuration of both load and generation. The power flows over any
given line in a network and the losses in that line are determined by gener-
ation and loads at all buses, not just those at either end of the line. The line
flows are determined by the laws of physics and depend on the networks’
interconnected structure, as well as physical parameters.

Consequently, satisfying demand economically requires the coordina-
tion of investment in both generation and transport capacities, including
both transmission and distribution capacities.

Practical Solutions: Three Latin American Examples

In theory, establishing an electricity market should suffice in providing
adequate signals to ensure an optimal level of supply security. Market
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prices provide investment signals to ensure a response from rational
generators to install new facilities until the optimal capacity level is
reached. In practice, however, difficulties arise that may prevent the
market from providing the necessary signals or preclude generators from
acting rationally in response to these signals. These problems include:

¢ Price cap—Limits revenue;

¢ Risk aversion—Reduces willingness to base investment decisions
on average or expected revenues (this could be particularly
important for peaking units used infrequently);

¢ Market power—Distorts price signals; and

Consumer-price regulation—Mutes price signals and undermines

rational demand-side management.

<

The next sections discuss how the supply-security issue has been
addressed in three countries: Colombia, Honduras, and Guatemala.
Solutions among these countries vary markedly. While certain differences
can be traced to country-specific traditions and conditions, others are
more difficult to explain. Nevertheless, the three cases highlight many of
the practical problems that any regulatory regime should address.

Colombia: Lessons from a Market-based Model

Of the three countries studied, the Colombian model is the more market
based. However, regulatory interventions in the country’s marketplace,
although perhaps well meaning, are not necessarily well designed and may
undermine the system’s ability to provide a reasonable level of supply
security.

In Colombia, all electricity is traded on a daily basis through a
mandatory pool or spot market (bolsa). Generators submit offering prices
at which they are willing to supply electricity. Although supposedly cost-
reflective and subject to regulatory oversight, in practice, pricing is rela-
tively free and prices may well exceed underlying costs. This became
evident recently when, as a result of guerrilla attacks on the main trans-
mission lines connecting northern coastal areas to the rest of the country,
the Colombian market was effectively split in half. Exploiting their must-
run positions, generators were able to push prices to unprecedented levels.
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The resulting market disturbance came to an end only when the regulator,
CREQG, introduced new price caps.

In addition to payments for energy—obtained through the pool and
possibly moderated by financial contracting outside it—generators are
paid for capacity availability. The capacity charge (CPC) aims at recog-
nizing the reliability that individual plants confer onto the system during
the dry season. The charge is collected by generators through power sales
and is distributed among them according to their Theoretical
Remunerated Capacity (CRT); CREG computes the CRT using a model
that considers plants’ ability to generate power during critical hydrological
conditions. The collection method creates a floor for generators’ market
offers (equivalent power cost, [CEE]), which, in theory, must provide suffi-
cient revenue to remunerate plants and foster investment in reserves.

While dispatch of generating units is centralized, based on submitted
offering prices, in practice, generators have considerable opportunity for
affecting their likelihood of being dispatched. This is particularly true for
hydro facilities, which base bids on assessments of water values. However, to
ensure that hydro plants reserve generation capacity for the end of dry
periods, thereby facilitating short-term reliability, specific measures have
been introduced to regulate their operation. These operating minima
(minimos operativos) are calculated based on extreme hydrology conditions
and form a set of criteria that can be used to manage the hydroelectric facil-
ities during dry periods. Thermal plants are operative before the use of reser-
voirs with levels below operating minima. In such periods, hydro output is
remunerated at regulated prices. These so-called “intervened prices” are
generally set higher than private opportunity costs of water (to prevent water
releases) and may be as high as estimated economical rationing costs.

In addition to the CPC and operating minima, demand-preventive
rationing may also be used to maintain system reliability. Depending on
the seriousness of the situation (defined according to such criteria as spot
prices, outages, technical limitations, and occurrence of natural catastro-
phes), a range of rationing measures may be put in place. All distribution
circuits are classified as either “disconnectable” or “not disconnectable,”
depending on the relative proportions of four types of consumer cate-
gories: residential, commercial, industrial, and official. Demand is
rationed as a percentage of each circuit type.
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While the CPC, operating minima, and rationing procedures are
designed to overcome the supply-security problem, it is unclear whether
these measures are adequate, or, if so, whether the goal is achieved effi-
ciently.

Clearly, the CPC provides an incentive to build new capacity,
although the importance of this incentive depends on the level at which
the charge is set. If the model calls for a capacity payment either above or
below long-term marginal cost (including appropriate profit), the result
would be over- or under-recovery of capacity costs.

The calculation method has been the subject of considerable contro-
versy (most recently, in the year 2000, when basic modeling parameters
were changed). Criticism has focused on three fundamental problems.
First, the volume to be compensated is difficult to justify using adminis-
trative criteria, even when based on sophisticated models. Second, distri-
bution of rents between generators often depends highly on modeling
assumptions (especially those related to hydro conditions). Third, since
actual operations may differ from simulated ones, actual incentives for
expanding capacity may deviate from the theoretical incentives in the
simulation model. In short, it is unclear whether the administratively set,
capacity remuneration scheme provides adequate incentives for either a
reasonable level of supply security or an efficient technology mix.

Regulations of hydro operations further complicate the matter. First,
it is not obvious that these regulations are warranted; that is, if hydro
generators really have incentives to drive reservoirs down to sub-optimal
levels. When energy shortages are expected, there are strong incentives to
economize on reservoirs in order to benefit from higher prices in the
future. Consequently, efficient operation of hydro resources is profitable
both socially and privately. Second, the expectation of regulatory inter-
vention may create perverse incentives. Expecting output rationing based
on operating minima, hydro generators may be tempted to increase
output. They reason that, during output rationing periods, when quanti-
ties are restricted and prices are regulated, it may be profitable to expand
output before rationing is introduced. This is motivated, in part, by a
desire to reap gains before output is restricted and, in part (if regulated
prices are high), to trigger a rationing event. Such behavior would exacer-
bate the likelihood of energy shortages.
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Other regulations also contribute to an increased likelihood of
shortages. In particular, the way consumer prices are set creates perverse
incentives in relation to underlying supply conditions. Consumer prices
are determined as a 12-month moving average of wholesale (spot and
contract) purchase prices. Consequently, consumer prices tend to signal
previous, rather than current, supply conditions. As the industry is
entering a period of shortages, with increasing spot market prices,
consumer prices will react with a considerable lag, thereby muting the
signal needed to curtail demand. Similarly, as the shortage period draws
to an end and capacity availability improves again, consumers will, for a
considerable period of time, face high-energy prices, which discourage
using available capacity. Admittedly, a segment of the market is, at least
in principle, subjected to spot prices; in particular, the terms under
which the supply contracts for unregulated, large consumers are set
sometimes include prices related to the spot market. However, the legal
requirements imposed on large consumers who want access to the spot
market have, to date, impeded development of more efficient energy
transactions.

Lack of proper price signals is particularly important, given that
volatility in the Colombian market is high, even for an electricity market.
This results, in part, from singular events, such as the transmission prob-
lems caused by guerrilla attacks or the recession that started in 1998-99.
However, recurring environmental events, such as ENSO (severe droughts
recurring every fifth year, on average) and La Nifa (substantial increase in
randomly occurring rainfall), also contribute. Thus, depending on
climatic conditions, use of thermal capacity can vary substantially. During
dry years, thermal capacity may be fully dispatched at high spot prices.
During wet years, however, it may not be run for long periods of time, and
spot prices may be low. Low levels of capacity use for several consecutive
years means that payments to (peaking) thermal generators can remain
small for a long time, resulting in severe cash-flow problems and barriers
to new investment.

Deficiencies of the current regime have prompted an interest in regu-
latory reforms. Proposals have been put forward that would introduce
entirely new systems for capacity payments, hydro regulations, and
rationing rules.
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One proposal is to substitute a set of firm energy-option contracts for
the CPC.” The idea is to commit generators contractually to be available
when needed because of supply scarcity. The contracts consist of a combi-
nation of a financial call option with a given strike price and an explicit
penalty for non-delivery. When the spot price exceeds the contract strike
price, a generator holding such a contract must compensate its contrac-
tual counterparts (consumers) for the difference between prices; hence,
the option, in effect, fixes an upper limit on the electricity price. If the
generator is unable to honor its contractual obligations with respect to
output, it must pay an additional penalty. To compensate for the cost of
refunding consumers and ensuring a sufficient level of supply security, the
generator receives a premium.

As discussed in Chapter Two, contracts are to be traded in an auction
process, whose goal is to create a reliability market that determines the
price of the reliability product by means of market-based mechanisms.
The regulator sets the basic parameters of the contract (strike price, total
amount of contracts to be issued, penalty for non-delivery, and contract
duration), and, at the auction, generators submit price-quantity bids for
the total amount of capacity they wish to commit and the minimum
acceptable contract premium. Winning bids are selected to minimize total
premium costs (the highest accepted premium determines the price of
contracts). This proposed approach reduces the need for administratively
determining certain reliability criteria (e.g., individual market partici-
pants determine the amount of capacity generators have to offer and the
cost of ensuring the required level of reliability); however, certain critical

7 The proposal was developed by a consultant team working for the Association of Colombian
Generators (ACOLGEN) (see Vazquez, Rivier, and Pérez-Arriaga, 2001). An alternative proposal
has been put forward by a team of consultants working for CREG and the MME (see TERA, 2001).
While the two proposals share some fundamental characteristics, they differ in certain respects. In
addition to the firm energy options, the proposal by Teknecon Energy Risk Advisors (TERA) calls
for establishing a forward or futures market for managing fixed-price risk. Such instruments could
be used to manage price-risk exposure assumed by the primary writers of the firm energy options
(generators). Also, modifying procedures for introducing rationing or other actions taken outside
the market is considered necessary. According to TERA (2001), a rationing event should be declared
only if, based on public information and criteria that are reasonably knowable, reliability is
impaired. The suggested rules are expected to affect the market less frequently and severely than
existing rationing procedures and operating minima.
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parameters (e.g., strike price, overall system-reliability criteria, non-
delivery penalty, and contract duration) would still be set administra-
tively.

As Chapter Two showed, the single contract type proposed implies a
degree of arbitrariness with respect to choice of key contract characteris-
tics and leaves market participants little flexibility. Moreover, it is unclear
why price and quantity protection should be combined into a single
contract. They could, at least in principle, be disentangled by introducing
two types of contracts: one containing the firm-energy element and a
penalty for non-delivery, and the other, a purely financial contract,
containing a strike price and option premium. Having two types of
contracts would enable the market to determine the insurance premiums
for supply security and price protection separately, allowing both genera-
tors and consumers a more flexible choice.

Firm energy contracts, unlike the CPC, require creating an entirely new
market, with the necessary institutions and regulations, including mecha-
nisms to ensure that participants adhere to market rules. As the authors
mention, if the penalty for non-delivery is set too low, generators may be
tempted to over-contract in order to benefit from the payment of contract
premiums. Moreover, in cases of demand and supply imbalances (with
correspondingly high spot prices and difficulties of ensuring the required
energy), agents may be tempted to default on their contractual obligations
(in extreme cases, by declaring themselves bankrupt). Thus, it is necessary
to select the rules carefully, continually oversee market performance, and
impose sanctions on agents who do not abide by the rules.

Under this proposal, the regulator would still be responsible for
supply security.® A potential alternative would be to introduce demand-
side bidding in the contract market, thereby allowing consumers (or
suppliers on their behalf) to determine contract coverage. This would

® The TERA (2001) proposal assumes that consumers (or suppliers on their behalf) would buy the
firm energy contracts. However, contractual coverage is subject to oversight by the market operator
so that, in effect, the market operator remains responsible for determining the minimum level of
supply security. After an appropriate transition period, qualified consumers may be given the
option to determine contractual coverage. TERA also envisages a second-hand market in which
contractual positions may be revised (for example, when consumers switch suppliers).
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eliminate the need for fixing a reliability criterion, and leave decisions
about the required level of supply security to the market. Another option,
following the example of Guatemala, would be to have consumers deter-
mine their level of supply security, while other (regulated) consumers are
provided full security and their suppliers’ obligation to ensure it.’

Honduras: Assessing the Trade-offs

In Honduras, decisions about capacity expansion are subject to administra-
tive planning procedures. The system is operated by the Empresa Nacional
de Energia Eléctrica (ENEE), a single, vertically integrated, state-owned
utility. While some generation capacity is privately owned, most (including
the large hydro facilities) is handled by ENEE. Based on demand forecasts,
ENEE draws up plans for new capacity requirements. Recently, building
new capacity has been based on competitive tender for power purchase
agreements (PPAs). These contracts stipulate both fixed and variable
payments. In principle, fixed payments cover capacity costs, while variable
payments cover operational costs, including the cost of fuels.

System operation is based on variable-costs assessments. Thermal
units are dispatched in increasing order of operational costs, taking into
account start-up and adjustment costs (those figures agreed to in the
PPAs). Hydro facilities are operated so as to minimize overall system costs,
using storage facilities to reduce the need for running costly thermal facil-
ities in peak-demand periods.

Privately-owned generators are paid their variable costs for all output
supplied. Prices to consumers are calculated on an average cost-plus basis,
taking into account payments to private generators (output and capacity
costs), as well as the cost of ENEE-owned facilities. Consumer prices are
adjusted annually.

An obvious strength of such an integrated structure is the opportu-
nity for balanced and consistent system development. Having access to

° Viésquez, Rivier, and Pérez-Arriaga (2001) do not recommend different rules for regulated and
non-regulated consumers; rather, they argue that supply security is a public good and that non-
regulated consumers would free ride on the supply security provided by regulated consumers. It is
difficult to see that the public-good argument has much bearing on the supply-security issue, espe-
cially in the longer term.
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information about the entire system and control of generation, transmis-
sion, and distribution facilities, ENEE is ideally positioned for compre-
hensive and integrated planning of capacity expansions and ensuring that
such expansions occur according to plan.

A significant weakness of current practices, however, is that assess-
ments of supply-security needs are not based on consumers’ willingness
to pay to cover such needs. Prices are cost-based and do not vary
according to changes in underlying supply-and-demand conditions.
Rationing is based purely on administrative criteria, and not on market-
based measures. Consequently, there is little information about what
consumers might be willing to pay for different levels of supply security.
Thus, supply-security assessments are based more on technical criteria,
such as capacity-reserve conditions and likelihood of a rationing event.

Relying solely on engineering criteria for capacity expansion,
combined with cost-based pricing, may well lead to overexpanded
capacity. Both external performance evaluation and internal success
criteria are closely linked to ENEE’s ability to avoid the occurrence of
rationing events. Since ENEE can, at least in principle, pass along all costs
associated with capacity expansion to consumers, it is tempting to ensure
a level of system capacity that minimizes potential rationing. While such
practices lead to a high level of supply security, they also result in costly
overexpansion of the system."

The tendency to overexpand may be counteracted by a weak gover-
nance structure, leading to excessively high capacity costs and delays
caused by bureaucratic inertia in approving capacity additions. On the
one hand, competitive tendering should result in supply prices that reflect
actual costs. On the other hand, weak regulation provides ENEE little
incentive for choosing cost-effective solutions and keeping costs down.
Furthermore, corruption—and the cumbersome bureaucratic regulations
introduced to avoid it—tends to drive up the costs of having a project
approved and create regulatory delays and uncertainty that add to investor
costs. Whether excessive capacity costs counteract the tendency to overex-

' In Europe, Australia, and other regions, overcapacity was a consistent feature of monopolistic,
vertically-integrated utilities and a major argument for introducing more market-based reforms.
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pand cannot be determined on purely theoretical grounds; it may depend
on availability of capital for financing new investment, including govern-
ment funding. For example, funding availability in the late 1980s and early
1990s led to considerable overinvestment, while the tighter financial situa-
tion in more recent years is rapidly moving the system toward capacity
deficiency. In any case, incentives for maximizing supply security and
excessive capacity costs tend to increase overall system costs.

Finally, lack of price variability may drive up the need for costly
capacity expansion. As explained above, by adjusting prices according to
changes in underlying demand and supply conditions, it is possible to
ensure a better balance between demand and available supply capacity. If
such price adjustments are not undertaken—particularly during periods
of small capacity reserves—rationing events are more likely. To avoid such
events and, at the same time, maintain reasonable levels of supply secu-
rity, capacity must expand. In short, unwillingness (or inability) to use the
price instrument results in a greater need for capacity.

The example in Box 5.1, while simplistic, nevertheless captures certain
characteristics of the Honduran electricity supply industry. Clearly,
consumers—especially those with limited financial resources—would not
welcome considerable price variability, even if caused by demonstrable
variations in underlying supply conditions. However, the cost of insuring
consumers against such price variations is considerable. Ultimately, the
question is whether the insurance premium, in the form of costly expan-
sions of generation capacity, is worth paying. The problem with the
Honduran setup—providing, as it does, so little information about
consumer willingness to pay—is that it is hard to tell.

Guatemala: Flexibility versus Risk

The Guatemalan model shares characteristics of the Honduran model,
but differs in important ways. Being more decentralized and market-
based, the Guatemalan model is potentially more flexible, but also prone
to market-power abuse.

The system for generator dispatch is basically the same in both coun-
tries, although the Guatemalan system is formally organized as a spot
market or pool. Dispatch results from model-based optimization of the
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Box 5.1. Honduran Industry Tradeoffs: Price Variability versus
Supply Security

To illustrate the tradeoff between price variability and supply security,
consider an example. Assume that hydro output capacity varies 20 percent
between normal and dry years. Capacity is 3,000 GWh in a normal year and
2,400 GWh in a dry year. Every fifth year is dry. Assume also that the average
total cost of electricity (not counting transportation costs) is US$ 0.10 and
that demand equals 3,000 GWh at a price equal to this cost. Finally, assume
that elasticity of demand (the percentage reduction in demand when price is
increased by 1 percent) for annual price variations is 0.2.

First, consider the case in which price does not vary between years.
Installed system capacity must be able to deliver an output level of 3,600
GWh in order to satisfy demand at all times. In normal years, capacity corre-
sponding to 600 GWh of energy remains idle.

Next, consider the case in which price is allowed to vary between normal
and dry years. In order to ensure, in a dry year, a demand reduction corre-
sponding to the drop in hydro capacity, the price must be 100 percent
higher than in normal years (a price increase of 100 percent reduces
demand by 0.2 ¥ 100 percent = 20 percent, or from 3,000 GWh to 2,400
GWh). This generates enough revenue to allow average prices (i.e., in both
normal and dry years) to be reduced by about 20 percent (the 100 percent
revenue increase in dry years spread over the five-year cycle). Since price is
reduced at all times, demand will also increase; hence, additional capacity
will be needed. (This explains why prices may also be reduced in dry
years.)

Furthermore, since demand is reduced in dry years, there is no need to
install additional capacity to substitute for hydro output in such years.
Consequently, the real cost saving of capacity corresponds to 600 GWh of
output. Assuming an average running time of eight hours per day (i.e,, a
plant factor of 33 percent), output of 600 GWh corresponds to an installed
capacity of about 200 MW, at a cost that could easily amount to US$200
million or more.
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entire system, taking into account capacity availability, reservoir levels,
fuel costs, and other technical characteristics. Generators must provide
the market operator information about operational costs, as well as
capacity and reservoir availability. Information reports are, at least in
principle, subject to control by the market operator. There are also finan-
cial incentives to provide accurate information; for example, generators
unable to deliver at reported capacity levels have their nominated
capacity—and hence their scheduled output—reduced.

A short-term operational difference between the Guatemalan and
Honduran systems is that, while Honduran generators are paid at their
individual variable cost, Guatemalan generators are remunerated at the
same systemwide price (the variable cost of the marginal or most expen-
sive generating unit in operation). This is also the price of energy that
consumers pay."

By remunerating all generating units at the same price, infra-marginal
units earn a premium in the spot market, over and above their variable
operating costs. This premium contributes toward generators fixed
capacity costs. Since the premium is larger the smaller the variable cost,
base-load technologies recover a larger part of their capacity costs in the
spot market. Thus, the spot market provides an incentive for investment
in technologies with low variable and high fixed costs.

The method for determining energy prices must be viewed in relation
to the system for capacity contracting. This is done outside the spot
market or pool in a market for bilateral capacity contracts. Non-regulated
consumers (consumers with a maximum demand exceeding 100kW)
without a capacity contract may be subject to load shedding whenever
total available capacity is insufficient to cover demand. Consequently,
capacity contracts may be viewed as a measure to ensure delivery of all or
part of energy demand. For regulated consumers, suppliers are required to
enter into capacity contracts sufficient to cover the maximum demand of
all customers.

In the Guatemalan system, consumers’ supply-security rights are
clearly defined, albeit weakly; unless consumers (or the supplier on their

" In practice, payments are moderated by long-term contracts between market participants.
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behalf) hold a capacity contract, they have no guaranteed right to take
power from the system. If not all of the available capacity is contracted,
consumers without capacity contracts may obtain power in events where
all consumers with contracts demand up to the capacity they contracted
for. In cases where all existing capacity is contracted, consumers without
such a contract may consume energy only when other consumers are not
demanding up to the capacity they contracted for. In a balanced market,
one would expect investment to occur only if new capacity can be sold.
Hence, holding a capacity contract is needed to ensure complete supply
security.”

The capacity market provides investors incentives to build new
capacity only when there is an expressed willingness to pay for it. At the
same time, given the way that energy is priced in the spot market (and
given that the wholesale market price is fed through to consumers, which,
admittedly, is done only partially), consumers are provided signals about
the cost of energy. This, in turn, creates incentives to save on available
capacity. Thus, flexibility of the Guatemalan model reduces the need for
costly capacity expansion and allows for a better balance between willing-
ness to pay and cost of new investment.

Despite such strengths, the model also has its weaknesses. First, the
market’s size risks large players’ exercise of market power. Given the high
cost of entering the market—resulting from imperfect capital markets
and the risk associated with investing in Guatemala—existing players may
be protected from entry of new competitors. Consequently, there is a
potential for exercising market power, particularly by holding back new
investment.

The market-power problem is exacerbated when generators are verti-
cally integrated into the supply, distribution, or transmission businesses.
Such players may create further entry barriers toward new competitors
and ensure additional monopoly profits.

Problems with Guatemala’s setup also stem from regulated elements
of the model. In order to enter the capacity market, a generator must

"2 Clearly, even when all consumers are holding capacity contracts, available capacity may not suffice
to cover demand. Reasons may be extreme peak in demand, plant outages, or failures in the trans-
mission system. This risk is controlled by holding reserve margins and constructing extra trans-
mission lines.
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subject the determination of its capacity to the market operator. For
thermal technologies, capacity is determined according to engineering
criteria. For hydro technologies, it is determined partly with respect to
characteristics of the particular facility and partly by system characteris-
tics; capacity is given as projected available power during the period of
maximum expected demand on the system and assuming optimal opera-
tion of the rest of the industry. A generator can enter into capacity
contracts as determined by the market operator only.

While determining engineering-plant capacity limits in a hydro-
thermal system is complicated, requiring sound judgment, the chosen rules
for capacity determination may appear somewhat conservative, particu-
larly for hydro facilities. If so, the consequences are partly an overall disin-
centive for new investment and partly a bias against investment in hydro
facilities. These effects are further enhanced by what appears to be exces-
sive reserve margins, also determined according to engineering criteria. A
combination of low capacity measurements and high capacity margins
result in excessive capacity costs. As these costs must inevitably be borne by
consumers, the overall cost of energy is driven up.

Moreover, it is not obvious whether efficient operation of the capacity
contract market needs to introduce measurement of installed capacity in
the first place. If capacity contracts are linked not to installed capacity but
to output at the time capacity is needed, then the measurement problem
is considerably reduced. Of course, these types of contracts must include
penalties for suppliers who are unable to meet contractual output levels.
They therefore require a system whereby holders of capacity contracts can
ensure indemnity from counterparts who are unwilling or unable to
adhere to contractual obligations.” The gain is that such a system
provides for a more decentralized—and hence more realistic—evaluation
of available capacity.

One may question the advisability of requiring consumers to contract
for capacity. An alternative would be to provide consumers full supply-
security rights at the outset and offer instead the opportunity for entering

1 Regulations for handling this problem should include considerations for the liquidity and solvency
of parties failing their contractual obligations, as well as allocation of proceeds from indemnity
payments.
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into contracts for interruptible power. Given that most consumers would
likely want 100 percent supply security, this alternative could potentially
reduce the need for costly transactions. However, such a reform would
require changes to the way energy is priced in the wholesale market,
whereby generators could recoup capacity costs. For example, during
demand-rationing events, the wholesale price could be set at the energy
price at which consumers are willing to have their supplies interrupted.'

Implementation Issues

In practice, solving the supply-security problem involves designing an
institutional framework within which participants—consumers, genera-
tors, market organizers, and government agencies—make decisions.
Choosing an optimal institutional design from among the wide variety
available should be guided by the market conditions in question,
including both constraints (technical, economic, social, and political) and
regulatory capacity. Most important, institutions are shaped by or derived
from the implied allocation of rights and responsibilities between the
parties involved. Indeed, institutional design primarily concerns the allo-
cation of property rights and facilitation of their transfer between parties.

Thus, the following sections analyze three questions central to imple-
mentation:

1. What are, or should be, the rights and responsibilities of the
parties involved?

2. What types of transactions do the parties want or need to under-
take?

3. To what extent should regulation facilitate these transactions?

Rights and Responsibilities

Any practical solution to the supply-security problem starts with assump-
tions, either explicit or implicit, about the rights and responsibilities of
the parties involved. The first question is whether consumers have a right

' Resulting price increases would affect consumers only to the extent that they are not fully hedged;
for fully hedged consumers (including those on regulated tariffs), average payments (including
both energy and capacity) would not change.



328 SUPPLY SECURITY SOLUTIONS: PRINCIPLES AND PRACTICES

to uninterrupted supply. In Norway, for example, it is explicitly acknowl-
edged that consumers have such a right, and the system operator must
enter into interruptible power contracts with consumers to ensure that a
sufficiently large proportion of demand can be shed when required. In
Guatemala, on the other hand, consumers have no such right; unless
consumers are covered by a capacity contract with a generator, they may
be subject to rationing whenever total demand exceeds total supply.” In
many countries, the right to supply security is implicit in the rationing
rules. For example, in Colombia, each circuit is classified as either “discon-
nectable” or “not disconnectable,” depending on (among other things) the
composition of consumer types on the circuit.

When consumers have a right to uninterruptible supply, someone
must be given the responsibility for ensuring that this right is honored.
Two options are available: the system operator or the electricity suppliers.
In Norway, the system operator has this responsibility and must ensure—
by making arrangements for capacity reserves and interruptible
demand—that rationing is avoided. In Guatemala, on the other hand,
suppliers of non-regulated consumers are required to have contracted for
a capacity sufficient to cover the demand of their customers.

Responsibility for ensuring an adequate amount of capacity may be
decentralized.However, responsibility for the short-term, physical
balancing of the system requires another solution. Given the inherent
coordination problem, it would be extremely difficult to decentralize such
a decision to the individual participants. Thus, in practice, balancing deci-
sions must be centralized—a task most countries designate to their system
operator. Clearly, this responsibility must be accompanied by a set of
rights that allows the system operator to perform the task efficiently.
However, this does not mean that the system operator must be provided
with broad powers to overrule operational decisions of other market
participants; system balancing may be done on the basis of voluntary
agreements. Nevertheless, rights and responsibilities of the system oper-
ator must be aligned with those of other market participants.

" This scheme applies only to non-regulated consumers. For regulated consumers (including house-
holds), distribution companies must ensure capacity coverage on their behalf.
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Another question is whether consumers should be provided the right to
protect against price risks. Traditionally, they have obtained electricity at
infrequently adjusted, regulated prices. Where the electricity industry has
been deregulated, however, consumers have tended to lose their right to take
power at guaranteed prices. Gradually, starting with larger groups, ever-
increasing numbers of consumers have had to accept market terms, as they
have for other goods and services. To the extent that these consumers want
protection against price risks, they must enter into long-term contractual
arrangements with other market participants and pay for it.

Similar to consumers’ eventual right to uninterrupted supply is genera-
tors’ right to self-dispatch or self-declare availability. In some cases, such as
the Nordic market, generators are free to adjust their output levels.” In other
cases, such as Colombia, generators are bound by their operational plans, but
may decide on them as they see fit. In still other cases, such as Guatemala and
Honduras, generators must make all capacity available at all times.

Finally, decisions about capacity expansion must be considered. Can
anyone build new capacity or is participation limited or subject to specific
regulations? Are investors free to decide which technology they want to
use or are capacity-expansion plans subject to an approval process? Is
investment decentralized or is someone given responsibility to ensure that
investment occurs? Answers to these questions are central to the design of
specific regulatory and market institutions.

Transaction Costs

According to the well-known Coase Theorem in economics, it does not
much matter how rights and responsibilities are allocated. Participants have
a mutual interest in making the most valuable use of available resources and,
as long as they can transact, aim to reach agreements that realize all poten-
tial gains. Consequently, irrespective of where resources initially belong, the
market process ensures that they are transferred to where they can be used
most profitably, thereby achieving maximum efficiency.

' In practice, this right is limited to avoid unforeseen shocks to the system. Generators must declare

their operational plans in advance, and large deviations are generally not accepted. Discrepancies
between contractual obligations and output are settled in a so-called “regulation market.”
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There are, of course, caveats to this argument. First, even under such
ideal conditions, allocation of gains clearly depends on allocation of
rights. For example, consumers are better off with, rather than without, a
right to uninterruptible supply. With such a right, the consumer may
decide to sell it—by entering into an interruptible power contract—but
only for a price. Conversely, if consumers have no right to supply security
initially, they must obtain it in the marketplace, at a cost.

More important, agents may not always be able to achieve potential
gains from bilateral (or multilateral) transactions. Associated transaction
costs (e.g., searching for trading partners or writing and enforcing
contracts) may preclude mutually beneficial transactions. In such cases,
the initial allocation of property rights determines the extent to which
efficiency is achieved.

It follows that the choice of institutional framework—particularly the
allocation of property rights—should consider associated transaction costs.
For example, if consumers generally want a high level of supply security,
providing them a right to uninterrupted supply reduces the need for private
supply-security arrangements in the market. Similarly, giving the system
operator responsibility for physical balancing reduces the need for market
participants to reach private agreements on such arrangements. Therefore,
by carefully designing the allocation of rights and responsibilities, one may
reduce the need for private transactions and hence transaction costs.
Furthermore, to the extent that transfer of rights is costly, and thus limited,
allocation of rights and responsibilities determines in whose interest
economic decisions are made and how resources are used.

Considerations involving equity on the one hand and efficiency on
the other may sometimes be at odds. For example, while there may be
good reasons to provide households protection against price and supply
risks, greater capacity is required to meet demand in all contingencies;
accepting that households are exposed to price fluctuations reduces the
need for costly investments.

Institutional Facilitation: Contractual Arrangements

Successful allocation of property rights requires certain market transac-
tions—there will always be gains from trade, adjusting levels of supply
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security, enlisting the participation of private agents in system balancing,
and new investment. Institutions should be developed to allow for such
transactions at minimum cost. This could be achieved by creating
markets, standardizing contracts, and ensuring that private parties abide
by their contractual obligations.

From the above discussion, it should be clear why solutions to the
supply-security problem can or should differ: because equity concerns
and levels of transaction costs differ.

The importance of transaction costs and the opportunities for
reducing them differ by country, depending on economic, social, and
political conditions. For example, in countries with sophisticated market
institutions, development of the electricity market may be left to private
initiative, while, in countries with less developed market economies, it
may make sense to require agents to operate with standardized contracts
in regulated markets. Similarly, in countries where investment risk is high
and financial markets are weak, capacity expansion may need to be
subjected to administrative planning and approval procedures.

Nevertheless, restricting agents’ opportunities for entering into
private arrangements—or limiting use of the market mechanism—
involves obvious dangers. In cases where administrative solutions prove
costly or inefficient, agents have no opportunity to make alternative
arrangements to ease the cost of inefficiencies. Indeed, with few or
tightly regulated markets, little information is generated—by way of
price signals or “voting with one’s feet”—to reveal the failure of the
chosen solutions.

To take just one example: Rationing involves both fixed and variable
costs that may vary considerably between consumers. When a rationing
event occurs, consumers experience fixed costs associated with turning
electrical appliances off and on, switching to alternative fuel supplies,
and potential damage to appliances. Variable costs are associated with
coping without electrical supplies (foregone consumer surplus). The
existence of fixed costs means that it will be more costly to ration many
consumers over a short period of time than fewer consumers over a
longer period. It may also mean that partial rationing is less costly than
full rationing because partial rationing does not involve full stoppage
and start-up costs. Finally, because costs to consumers differ, total costs
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can be reduced by directing rationing at those consumers who suffer
least. In a system where rationing is based on purely administrative
criteria, any efficiencies arising from choice of the rationing scheme are
borne by individual agents and are thus “invisible.” In a market-based
system, however, market prices provide signals of the cost of rationing
and, hence, the information needed to improve institutional design.

Conclusions

There is no universal model for organizing the electricity supply industry.
On the contrary, reforms must be carefully designed, taking into account
the current state and history of the industry, as well as social, economic,
political, and regulatory conditions. The importance of taking such care
should be evident from the three country studies presented in this book
(Columbia, Honduras and Guatemala). While these countries may all
benefit from moving toward more market-based reforms, their starting
points differ so much that it would be senseless to drive them toward the
same final destination.

While no universal model exists, the following features are common
to all sound ones:

¢ The problem must be clearly understood in order to find an
appropriate solution.

¢ Whatever the institutional setup selected, it must be internally
consistent.

4 Institutional design must satisfy regulatory and other constraints.

Design of efficient institutions must consider levels of transaction
costs. In particular, transaction costs may limit opportunities for relying
on markets. For example, determining levels of supply security may be
decentralized and left to the market in the form of contractual arrange-
ments that establish penalties for non-delivery. However, the efficient
working of such a market requires a set of institutions to ensure that
participants abide by their contractual commitments. If such institutions
cannot be established or made to work properly, it may be just as well to
determine supply-security levels by administrative means, which, though
crude, are easier to enforce.
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However, it may be more important to clarify the rights and respon-
sibilities of the parties involved than to devote scarce administrative
resources to institutional design. Both the theoretical literature and the
public debate have centered on institutional design, including contractual
and trading arrangements; however, the importance of fine-tuning insti-
tutions is not always clear. First, allocating property rights by determining
the need for costly transactions affects the overall level of transaction
costs. Second, market participants have incentives to establish efficient
contractual and trading arrangements. Consequently, by clarifying and
carefully allocating property rights, one may, to a certain extent, be able to
rely on private initiative to create the necessary institutions to handle
transactions.

In the past, discussion of the supply-security issue has focused on the
supply side. Indeed, one author recently defined the problem as ensuring
the “existence of enough installed and expected available capacity to meet
demand” on the one hand and the “readiness of existing capacity to
respond when it is needed in operation to meet actual load” on the other
(Pérez-Arriaga, 2001). Clearly, it is important to build enough capacity
and ensure sufficient reserve margins. However, the supply-security issue
concerns the balance between demand and supply, and maintaining such
a balance requires an awareness of both sides of the market.

It would be extremely costly (and indeed impossible) to build suffi-
cient capacity to avoid shortages at all times. In any electricity industry,
there is a probability that actual load will exceed available capacity
because of a market shock on the demand or supply side. In such events,
demand must be curtailed. Then, it is not a question of the “readiness of
existing capacity to respond when it is needed;” rather, it is the readiness
of demand to respond when it cannot be met. Whether such a demand
response should be brought about by administrative rationing or some
other market-based instrument is a practical matter that requires
weighing the costs of inefficient rationing against transaction costs. The
critical point, however, is that a response can sometimes be obtained on
the demand side only.

Furthermore, the degree of demand-side flexibility strongly affects
the need for building costly capacity. If consumer prices are fixed or vary
little in response to changes in underlying market conditions, the likeli-
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hood of demand exceeding any given level of capacity is larger than if
consumers are exposed to varying prices. Also, if rationing is based on
administrative criteria, rationing events tend to be more costly than if the
demand response is obtained by contracts that reflect opportunity costs.
Consequently, more capacity is needed to reduce the likelihood of a costly
scarcity event. The practical solution to the supply-security problem,
therefore, depends on the extent to which one is willing to accept price
variability. To sum up, the solution to the supply-security problem lies on
the demand side, not the supply side.

REFERENCES

Borenstein, Severin. 2001a. The Trouble with Electricity Markets (and Some
Solutions). Power Working Paper No. 81. University of California
Energy Institute, Berkeley.

. 2001b. Frequently Asked Questions about the Implementation of
Real-time Electricity Pricing in California Summer 2001. University of
California Energy Institute, Berkeley. Mimeo.

Chao, Hung-po. 1983. Peak Load Pricing and Capacity Planning with Demand
and Supply Uncertainty. Bell Journal of Economics 14(1): 179-90.

Pérez-Arriaga, Ignacio J. 2001. Reliability Contracts—A Market Approach to
Long-term Security of Generation Supply. Paper presented at 25th
Plenary Session, Harvard Electricity Policy Group.

Teknecon Energy Risk Advisors (TERA). 2001. A Revised Framework for the
Capacity Charge, Minimos Operativos and Rationing Rules in
Colombia. Final Report, Part 6. Bogotd: Energy and Gas Regulatory
Commission (CREG) and Ministry of Energy and Mines (MME).

Vazquez, Carlos, Michel Rivier, and Ignacio J. Pérez-Arriaga. 2001. A Market
Approach to Long-term Security of Supply. Working Paper IIT-00-0078-
A. Instituto de Investigacién Tecnoldgica, Madrid.

von der Fehr, Nils-Henrik M., and Lise Sandsbréten. 1997. Water on Fire: Gains
from Electricity Trade. The Scandinavian Journal of Economics 99(2):
281-97.



CHAPTER SIX

Power Sector Reform:
Lessons Learned

Nils-Henrik M. von der Fehr and Jaime Milldn

s shown in the case studies in this book, power sector reform in
AColombia, Honduras, and Guatemala differs markedly. Of the

three countries, Colombia was quickest off the mark and has
consequently a fairly long experience with a reformed power sector.
Although reform succeeded in Colombia during the first few years, the
model has come under increasing stress. Privatization has come to a halt,
and many government-owned companies are in severe financial difficulty.
These financial problems have been exacerbated by the country’s
economic setback, and, as a result, the survival of the entire reform
process is at stake. In Honduras, regulatory reform never really got off the
ground, and the country’s power sector remains largely a vertically inte-
grated, state-owned monopoly. While some improvements were made
during the reform process, the sector is still plagued by low efficiency,
cross subsidies, insufficient tariffs to cover costs, and poor prospects for
new investment. In Guatemala, the reform process started somewhat later
than in Colombia. While the reform models were similar in many
respects, there are also important differences. In Guatemala, establishing
an independent regulator was even more difficult than in Colombia.
While, after years of implementation, many problems were solved, new
problems associated with structural and regulatory incoherencies have
emerged, which may threaten the survival of reform.
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Overview

Drawing general lessons from three such diverse country experiences may
appear daunting. Nevertheless, the countries’ underlying problems are
similar and their divergent developments share common features. These
include difficulties in introducing market-based solutions, establishing
new regulatory institutions, and avoiding haphazard and incoherent
political interference in industry development.

The starting points and objectives of sector reform in these three
countries differed from those of pioneering Organisation for Economic
Cooperation and Development (OECD) nations, but the reforms per se
were copied more or less directly from them.' It appears that particular
country contexts—motivations for and experiences with reform—were
largely overlooked. A more cautious approach might have recognized
that no universal model exists and that success depends on the institu-
tional setting and timing of associated reforms of the economy at large.
Unless these elements are replicated or replaced by local versions, and
unless reforms are introduced coherently across the economy, transfer-
ring a model out of context is likely to fail. Indeed, while blueprints, best
practices, international standards, and harmonization may prove useful
for narrower technical issues, large-scale institutional development
requires a process of discovering local needs and capabilities (Rodrik,
2000).

The lack of fit between the regulatory models adopted and a country’s
institutional and resource capacities may undermine reform sustain-
ability. Although many—and sometimes impressive—results have been
obtained, regulatory reforms have not been as successful as was perhaps
expected at the time they were conceived. One could argue that this was
caused by reformers’ unrealistic expectations and that a more realistic
evaluation would have shown that the results were as good as could be
reasonably expected. However, the evidence indicates that this is not the
whole story. Regulatory reform faces serious problems that need to be
tackled to improve industry performance.

' Although it could be argued that Chile, whose reforms preceded those of OECD countries, set the
initial example.
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The more fundamental question is this: Were the reforms unfortu-
nately chosen or did weak institutional and resource capacities cause the
problems, regardless of the regulatory model in place? If the latter is true,
then these countries face underlying problems that regulatory reforms
simply cannot solve, or—even worse—non-sustainability is an inherent
feature of power sector regulation in countries of Latin America and the
Caribbean. If that is true, then attempting to improve on regulations is, at
best, a futile exercise and, at worst, damaging to sector performance.

Certainly, power sector reform can only do so much; significant prob-
lems will remain no matter how well designed a regulatory framework is.
Nevertheless, by carefully studying the circumstances of each country—
economic, social, political, and institutional—and by adapting not only
the design of the reform, but also the way in which it is implemented, the
authors remain convinced that reform sustainability can be improved.

Reform by Necessity rather than Choice

It is almost a rule that regulatory reform is triggered by crisis, and reform
of the power sector is no exception. In fact, power sector reform typically
has resulted from developing problems within the sector that eventually
became unbearable due to events external to the sector. Notably, the polit-
ical and macroeconomic conditions of the 1980s induced governments to
keep tariffs low in an effort to keep inflation under control. Poor perform-
ance of state-owned enterprises added to the financial burden of govern-
ments, and large transfers from central budgets to utilities contributed to
the more general financial crisis. As a result, privatization of the power
sector was viewed not only as a means of stopping the sector’s drain on
government resources, but as a way to fill empty treasury coffers and
improve government finances overall. Moreover, government access to
external financing dried up because of the 1980s crisis and multilateral
institutions’ reluctance to continue financing companies with poor
performance, huge losses, and low tariffs.

Crisis as Opportunity

From this perspective, crisis not only forced the need for reform; it also
provided an opportunity for change that might otherwise have been diffi-
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cult to achieve. The fundamental economic problems created a common
understanding that something had to be done. While full agreement
about the exact nature of the problems and their solutions may not have
developed, it was nevertheless clear to most participants that the old state
of affairs was no longer sustainable and that change was needed. The
common understanding was not limited to the necessity of reform, but
extended to the urgency for making changes. In short, the crisis provided
a window of opportunity for reformers.

Colombia’s experience is particularly interesting in this respect. At the
time of reform, the country was an exception in macroeconomic terms,
with healthy growth and moderate inflation; however, its power sector
was in shambles, and the government was pushing hard for urgent
reform. Fortunately, the rationing event of 1992 provided the government
a unique opportunity for taking action. This event strengthened
consensus, both within the sector and among multilateral institutions,
that the old regulatory model was no longer viable. This awareness coin-
cided with the deteriorating State model, acceptance of a new interna-
tional development paradigm, and adoption of the 1991 Constitution,
which welcomed the new paradigm. In short, the time was ripe for power
sector reform, and the government could pursue it with little opposition
as part of a more general package aimed at modernizing the State and
implementing the principles of the new constitution.

However, this happy coincidence of diverse factors that created a
window of opportunity is insufficient for reform to become a reality. In
addition, reform requires political leadership willing to measure the
consequences of the status quo and take the implicit risks. As Chapter Two
clearly showed, while the lack of an immediate financial crisis in Cali,
Colombia may have weighed heavily in its decision to revert reform, the
solution to the crisis in Bogota would not have been possible but for the
leadership shown by the mayor.

Crisis as Risk

While specific economic and political circumstances provided an opportu-
nity for much needed reforms, the urgency with which they were undertaken
created considerable risk that they might include ill-advised changes that
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would prove unsustainable over the longer term. This risk was all the more
serious, given that the reforms were patterned after those of countries with
considerably different economic and institutional conditions. Moreover, the
reforms were implemented with the help of foreign advisors who had little
or no regard for the countries’ unique conditions. In fact, the underlying
philosophy of the reforms appears to have been largely “institution free”—
that is, optimal solutions did not depend on institutional conditions. The
striking similarity of philosophy, as well as many key practical aspects,
among all of the countries that attempted reform raises the question: Was
sufficient thought given to designing reforms appropriate to particular
country conditions? That reforms tended to be radical and took a long time
being put in place points toward the same question.

Lack of Ownership: Causes and Consequences

As mentioned earlier, Latin America’s reforms undertaken in the early
1990s, including power sector reform, were part of its adoption of a new
paradigm intended to end economic stagnation. In the infrastructure
sectors, reforms favored private service providers, limiting the State’s role
to policy definition and regulation. Argentina’s power-sector reform
model, as well as the Chilean and UK examples upon which it drew, were
particularly important in shaping design. International advisors (who, as
government consultants, were often directly responsible for drawing up
the exact reform design), donors, and multilateral institutions advocated
these models, even though they did not always enjoy strong local owner-
ship or popular support. Colombia’s government appeared committed to
the reform initiative overall. This was not the case in Guatemala, despite
strong proponents. In Honduras, however, proposals received little or no
enthusiasm, and, to some extent, were actively opposed. The point is not
merely that the reforms were, to varying degrees, imposed from abroad;
when difficulties were encountered, absence of domestic support made
sustainability considerably less certain.

Lack of Understanding and Legitimacy

When reforms are based on foreign ideals and are perhaps drafted by
outsiders, they are not necessarily well understood. While the general princi-
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ples may be acknowledged, lack of experience with the particular type of
reform may create serious obstacles to its practical implementation.
Furthermore, with limited local ownership, the reform initiative may lack the
necessary legitimacy that allows reformers to overcome inevitable resistance,
particularly from those who will be adversely affected by changes. In addi-
tion, if the reforms do not conform with local conditions, failing to include
key institutional and human resources may hinder their implementation. As
a result, technical and institutional limitations, as well as compensations and
concessions granted during the approval process, may complicate imple-
mentation and give groups that have benefited from the transition period
strong incentive for developing new interests that will prolong it. Thus,
achieving the original objectives of reform requires that its various aspects be
compatible with local institutions. It also requires an increase in the number
and influence of advocates, making reform less vulnerable to external shocks.

Radical versus Gradual Reforms

While crisis within or outside the power sector can provide an opportu-
nity for reform, it does not guarantee enough momentum to push
reforms through. In both Honduras and Guatemala, the large scale of
proposed reforms and the speed of attempted change may have been
excessive, accounting for the opposition encountered. Indeed, the grand
size of proposed reforms may have been a fundamental reason why the
Honduran reform process never got off the ground. These problems were
exacerbated by incoherencies in the overall reform program and a lack of
willingness to follow up with reforms in other areas.

This is not to say that the reforms would necessarily have been more
successful if the process had been more gradual, although this seems
likely, at least in the case of Honduras. Gradual reform runs the risk that
vested interests succeed in slowing the process so that it never picks up
sufficient momentum. On the other hand, radical reform efforts, once
initial enthusiasm cools down, do not ensure that the process will not be
stalled or even reversed. Provided that it does not forego options for
future development,’ gradual reform reduces the likelihood of outright

* For example, Guatemala’s difficulty in handling the stranded cost resulting from earlier PPAs.
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mistakes and allows for opportunities to change course based on learning
and experience.

Even if the speed of reform has been excessive, it does not follow that
the direction of change has been wrong. For all three countries studied,
while certain aspects of reform were unsuited to local conditions, the
fundamental idea of introducing more market-based reforms was sound.

Lesson
If the direction of reform is fundamentally sound, the process of imple-
mentation should be gradual enough to reduce local opposition, learn from
mistakes, and enable mid-course corrections.

Model Choice

Around the world, regulatory reforms have taken many directions with
respect to market architecture, market design, and regulatory framework.
For example, in some countries, strict regulation of the vertical and hori-
zontal industry structure has been an integral part of reform efforts; in
other countries, governments have taken a more relaxed view with regard
to industry structure. In some cases, mandatory spot markets or pools
have been established; in others, agents have been free to design their own
trading institutions. Many countries have established independent insti-
tutions responsible for regulatory oversight; in others, power sector
regulation has rested with competition authorities or other government
agencies with broader responsibilities. In short, governments have shaped
models according to the particular circumstances of their respective
countries.

Given the different circumstances of Colombia, Honduras, and
Guatemala, it is surprising that design of their power sector models were
so similar, particularly with respect to vertical and horizontal disaggrega-
tion, introduction of competitive wholesale markets, and establishment of
OECD-style regulatory agencies. For example, Colombia has a compara-
tively large power sector, while the Honduran and Guatemalan sectors are
fairly small. Moreover, Colombia began with a rather fragmented industry
structure, with a mix of local and central government ownership, while
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Guatemala was dominated by two vertically integrated, state-owned
monopolies and Honduras by one.

Nevertheless, these differences, as well as other social, economic, and
political conditions, apparently played a minor role in shaping plans for
reform.

Common Features of Sound Models

While the authors would argue that there is plenty of scope for varying the
design of power sector reform, it nevertheless remains true that all sound
models share certain features. Separation between competitive and non-
competitive activities is important to avoid cross subsidies that lead to
unfair and ineffective competition. For example, if competition is intro-
duced in retail or supply, measures should be taken to ensure that these
activities are separated from distribution; otherwise, integrated compa-
nies engaged in both retail and distribution may be able to monopolize
the market by biasing distribution tariffs. It is generally acknowledged
that effective separation can be achieved only by requiring full ownership
separation (as opposed to separation of accounts). However, exactly
where such separation is required depends on where the line is drawn
between competitive and non-competitive activities.

A second feature of sound regulatory models is strict regulation of
non-competitive activities. This is necessary to avoid inflating prices and
costs. Key parts of the power sector cannot be subjected to market-based
competition because of their natural monopoly character. Furthermore,
for various reasons, certain activities that could, at least in principle, be
subjected to competition are not. Consequently, competitive forces will
not discipline substantial parts of the sector, making more direct measures
necessary to ensure adequate performance. Regulation is inherently diffi-
cult—because of the informational handicap of regulators, for example,
when assessing reasonable cost levels for regulated activities—
but unavoidable. Thus, sufficient attention must be paid to how regula-
tion is done.

A third feature of sound regulatory models is clear rights and respon-
sibilities of the parties involved, particularly those of government-level
policymakers and regulators, to ensure consistent governance across the
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sector. Uncertainty about rules and regulations, haphazard sector inter-
vention, and arbitrary regulatory decisions can undermine the confidence
of industry participants and affect their decisions, especially with regard
to long-term investment commitments. Such effects may also result from
lack of clarity about the rights and responsibilities of market participants.
To what extent are agents free to pursue profit-maximizing strategies by
setting prices freely? What are their public-service obligations? What
happens if agents default on their financial obligations (say, to the pool)?
Are there limits on contractual freedom? Who is responsible for supply
security? In short, market rules must be clarified to minimize oppor-
tunistic behavior and costly conflict resolution.

Whatever regulatory model is chosen, coherence is paramount.
Examples of model incoherencies abound in the three countries studied.
In Guatemala, attempts have been made to introduce retail competition,
with important elements of vertical integration remaining between retail
and distribution activities (there are few or no restrictions to hinder
further re-integration). In Colombia, sharing of regulatory responsibili-
ties between government agencies has led to considerable confusion and
indecision because of lack of clearly defined responsibilities. It is of little
help that individual reform elements are sound and well-designed if they
do not fit together well.

Lesson
If the overall reform model is coherent, weaknesses in individual parts may
not only be more limited, but may also be corrected more easily.

Respect for Local Conditions

Over time, regulatory models around the world may well converge. As
diverse models are tried out and experiences are gathered, important
lessons continue to emerge. The lessons learned thus far indicate that
certain models can be ruled out as unsatisfactory. For example, it seems
clear that vertical integration cannot be combined with effective compe-
tition and that concentrated markets cannot be made competitive. It may
be that, over time, a particular model may emerge as superior to others.
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However, this is probably a long way off, given the relatively short history
of market-based regulatory reform in the power sector.

Even if such a model should appear, choice of the regulatory model
should still be customized to the country in question. Unless one believes
that the ultimate solution has been identified and that it can be reached in
one great leap, regulatory reform must respect the starting position of the
sector, as well as the country overall. For example, in Honduras, where a tiny
industry is completely dominated by a state-owned, vertically-integrated
utility and weak regulatory institutions, it would be impossible to create a
full-fledged power market. In Colombia, with its large power sector, frag-
mented industry structure, and more developed set of regulatory institu-
tions, conditions for market-based solutions are more favorable.

Lack of respect for local conditions appears to have been especially
strong in the case of Honduras. The country’s original plan called for
complete privatization of the industry, vertical and horizontal disintegra-
tion, introduction of a spot market, and decentralization of decisions for
operation and investment. Clearly, achieving an efficient market solution
in a power sector of the size and composition of Honduras is a great chal-
lenge. It would mean establishing a completely new regulatory framework
with which the country would have had little or no experience. Moreover,
the proposal was clearly not attuned to political sentiments in the country.
While there appears to be a willingness to consider privatization of distri-
bution and possibly other parts of the industry, the idea of privatizing
hydro facilities has been strongly opposed. In sum, the discrepancy
between the reform proposal and technological, institutional, and ideo-
logical constraints has brought the entire reform process to a halt.

Lesson
Regulatory reform should aim at developing a country’s power sector from
its current position, building on strengths of the existing model while
amending its weaknesses. While such development may gradually lead to
a model convergence, this results from evolution and not from being
imposed at the outset.
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Respect for Clear Priorities

Another reason why regulatory models should be customized to country
conditions is that priorities may differ among countries. Choice of
reforms may largely depend on whether priority is given to security of
supply, efficient use of existing facilities, proceeds from privatization, or
attracting private foreign investment. If the first priority is to attract new
investment, securing a stable industry environment and sound profit
margins that allow ample opportunity for recouping investment costs will
be of major importance. On the other hand, if the top priority is cost effi-
ciency and keeping prices down, vigorous competition must be ensured
and strict regulation enforced. Clearly, a conflict may arise between these
two goals, as effective competition and strict regulation tend to minimize
profit margins and hence reduce the attractiveness of new investment.
Similarly, a high degree of supply security, which requires large capacity
margins, can only be bought at a cost and so will result in higher prices.
Therefore, the choice of regulatory regime depends heavily on priorities.

The three country studies suggest that priorities have not always been
entirely clear. Reducing a government’s financial burden seems to have
been a main motivator. However, the Colombian government’s inability
to simplify its intricate and costly subsidy system, and introduction of the
social rate in Guatemala, suggest that this is, at least, not an overriding
priority. Similarly, while privatization of utilities has been high on the list
of priorities, lack of willingness in Guatemala and Honduras to depart
with hydro facilities has severely limited opportunities for their govern-
ments to profit from such sell-offs. Attracting new investment is an often
stated priority, but pursuit of effective competition—especially, in
Colombia, where the recent intervention of the Energy and Gas
Regulatory Commission (Comisién de Regulaciéon de Energia y Gas -
CREG) to limit opportunities for exploiting market power led to vocif-
erous protests and threats to retire plants from the market—illustrates the
difficult trade-off between ensuring efficient market operation and
providing investment incentives. In addition, the attempt to renegotiate
the terms of power purchase agreements (PPAs) (which have become
rather onerous) does not provide a particularly good signal for attracting
private foreign investment.
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The authors do not wish to suggest that regulatory reform should be
guided by a single priority. In practice, governments have a complex agenda
with many goals. It has been stressed repeatedly that, in order for reforms to
be sustainable, the range of various stakeholder interests must be taken into
account. Nevertheless, it is important to clarify goals and assess their level of
priority. Given the inherent conflict between goals, it must be made clear
which ones should take priority. Furthermore, ambiguity about priorities
may lead to confusion, indecision, and risk of reversals. Therefore, sustain-
ability of reforms requires that priorities be stated as clearly as possible.

Lesson
In Colombia, Honduras, and Guatemala, reform models were adopted
somewhat indiscriminately, and insufficient attention was paid to the
unique characteristics of each country. The three countries had different
starting points and, to some extent, different goals. Clearly, these differ-
ences were not reflected in the regulatory models chosen, at least not as
they were envisioned initially.

Regulating Consumer Tariffs

While reform efforts have affected consumer prices with respect to the
principles upon which prices are set and their actual levels (this is espe-
cially true for larger consumers in Colombia and Guatemala, who can
freely choose their suppliers), there is still a long way to go before prices
truly reflect underlying costs. From an efficiency point of view, this is a
deficiency in that consumer prices provide poor signals for efficient use of
scarce resources and revenues do not cover costs. The structure and level
of consumer prices seem to result from deliberate political choice,
although it is unclear whether the economic implications of pricing poli-
cies have always been fully appreciated, including the direct effects of price
adjustments (targeting of subsidies) and indirect effects on resource use
(cost efficiency and investment incentives).

It is easy to understand why governments often steer away from the
politically sensitive issue of consumer tariff reform. A government may
risk losing its grip on power—if not causing an outright uproar—if it
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were to raise electricity tariffs substantially. Moreover, there are two major
reasons for regulating consumer tariffs. First, most consumers tend to be
risk averse, particularly when it involves large swings in the price of an
important commodity. Second, the economic effect of rising prices may
be high, especially on poorer household segments.

Regulating consumer tariffs involves three issues: cross subsidies
between consumer groups, overall cost coverage, and price flexibility.

Need to Optimize Cross Subsidies

In all three countries studied, cross subsidies between consumer groups
occur on a considerable scale. Guatemala’s parliament has instituted a social
rate for transferring the economic surplus from hydro resources (i.e., the
difference between average spot-market prices and out-of-pocket costs when
plants are dispatched according to optimal use of water) to low-income
households. In practice, the consumption threshold is set high (300 kWh per
month) in order to allow a large percentage (92 percent) of all households to
be eligible for the social rate. Combined with the fact that the number of
households on the social rate is growing while those paying the full tariff is
falling, this means that the subsidy is quickly eroding its financial basis and
will soon represent a direct burden on government budgets (i.e., unless the
subsidy policy is reconsidered). Furthermore, concentrating payment of the
stranded cost from the pre-reform PPAs on a narrow and decreasing
segment of consumers is a serious threat to reform sustainability. Honduras
also has a high threshold for residential subsidies. In Colombia, subsidies are
allocated according to an elaborate scheme based on location, whereby the
tariff rate for a particular household is set according to the social stratum
defined in terms of the condition of dwellings and other characteristics.

Economists would argue that, as a general rule, cross subsidization is
not the most efficient way to achieve income redistribution. Typically,
there are better ways for selected groups to be targeted more directly (e.g.,
the tax system or transfers). This does not mean that subsidies should be
avoided in all circumstances. Choice of policy instrument must always be
judged against available alternatives; especially in countries that have
difficulty raising taxes and poor institutional capacity, subsidies may
become the preferred, if not the only, alternative.
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If subsidies are preferred, they should not be tied blindly to electricity
consumption, which is not always closely related to the fundamental
economic conditions of a household, particularly non-electrified ones,
which tend to be among the poorest, receiving no such subsidy. Even if
electricity subsidies were the chosen instrument, the subsidy program
would have to be carefully designed to achieve its goal. For example,
Guatemala’s “leakage” problem—giving subsidies to those who do not
deserve them—could be significantly reduced without increasing the
“exclusion” problem—not giving subsidies to those who do deserve
them—if the threshold were reduced (Foster and Araujo, 2002).

In any case, cross subsidies involve costs. First, there are costs of adminis-
tering the subsidy program, which may be considerable, especially with a
system as involved as that of Colombia. Second, the subsidy program may have
indirect effects (e.g., when transfer of payment is delayed, as has typically been
the case in Colombia). Third, there are costs associated with muting price
signals and the resulting inefficient use of resources. Consumers faced with
lower prices tend to consume more; the converse is also true. Consequently,
cross subsidies not only transfer gains between consumer groups; they also
affect consumption patterns. As a result, electricity is not necessarily consumed
by those who value it most, and the overall value added of the industry is corre-
spondingly reduced (notwithstanding the fact that increasing electricity
consumption may be a goal in itself, for example, by increasing overall
coverage, to which an electricity subsidy is directly targeted).

It is unclear whether the costs of cross subsidization (or subsidies more
generally) have always been adequately accounted for. Reducing tariffs has
been a seemingly popular policy, designed to win votes, and the associated
costs appear to have received little or no attention. Clearly, income redistrib-
ution will be an important goal of any government; admittedly, one can
conceive of circumstances in which electricity tariffs will be an effective
instrument for achieving this goal. Doubtless, the particular forms that
subsidy programs have taken in the three countries studied, regardless of
their political popularity, do not constitute cost-efficient means of redistrib-
uting income. The evidence points clearly to the need for reducing the extent
of electricity-tariff cross subsidies, as well as changing their structure. The
most direct measure to achieve this would be to drastically reduce consumer
threshold levels, in combination with simplifying system administration.
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This may be combined with concentrating resources on providing access and
reducing connection fees, thereby allowing for more extended coverage,
while, at the same time, maintaining incentives for energy conservation.

During the recent supply crisis in Brazil, the government concen-
trated proceeds from the energy efficiency levy on providing the poor free,
efficient lighting, thereby contributing simultaneously to reducing their
bill and ameliorating the crisis. Facilitating access by rural populations
and normalizing service to peri-urban residents may also have an impor-
tant equity and efficiency impact, if done properly.

Importance of Raising Tariffs

Perhaps most surprising of all is that the reform effort has achieved so
little with respect to cost coverage. This is all the more surprising since, as
discussed above, the original impetus for reform was the dire financial
situation of the power sector. Not only had the financial burden associated
with a long history of heavy subsidization increased further, as the result
of rising costs, but the governments’ ability to shoulder this burden was
substantially reduced because of difficult overall economic conditions, as
well as less willingness of donors and multilaterals to bail them out. As a
result, power sector reforms were viewed, first and foremost, as a way to
solve the government’s financial difficulty by 1) relieving it of financial
responsibility for the sector, and 2) generating revenues from the sale of
government assets to improve the financial situation generally.

Given the inherent difficulties associated with cutting energy losses and
increasing efficiency (which were and should be a top priority), the most
obvious and direct measure to solve the financial problem would have been
to increase tariffs. This, however, was not the route taken. Instead, the
preferred action was to privatize the sector, thereby raising revenues and
transferring financial responsibility to the private sector. At the same time—
although of seemingly lesser importance, at least in Guatemala and
Honduras—private entrepreneurs and state-owned companies would
respond to incentives provided by regulatory reform and would increase the
efficiency of the sector, thereby reducing costs and deficits.

While privatization could provide temporary relief for the government,
it could not reduce the problem of sector deficits. Efficiency improvements
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would certainly help, but, unfortunately, these are difficult to implement.
No doubt, important progress has been made in this respect, as evidenced
by reduced loss factors and labor costs; however, costs have not been
brought in line with revenues. Furthermore, since tariffs have not been
allowed to rise along with costs, due to various forms of tariff regulation, the
gap between revenues and costs is likely to increase even further. In prin-
ciple, in a fully privatized sector, individual companies (and their lenders)
would have to bear the consequences of financial deficits. However, since
privatization is achieved piecemeal, the government still owns large shares
of the industry and so is directly affected by loss-making utilities. Moreover,
a government is made directly or indirectly responsible for ensuring that the
industry does not collapse financially. Rather than disappear, the problem
will re-emerge as even more serious as time passes.

In Colombia, the financial difficulties of the distribution companies
are already threatening the entire industry. Most Colombian utilities are
trapped in the same vicious circle, fueled by lack of resources for invest-
ment, extremely high energy losses, operational deficiencies, stranded
costs associated with special contracts, and regulatory problems that have
made them financially insolvent, illiquid, and unable to service their debts
or collect accounts receivable, with mounting deficits. In Guatemala as
well, there are reasons to believe that problems are rapidly increasing.
Thus, immediate action is called for.

Allowing for More Price Flexibility

The need to economize on scarce resources requires consumption to vary
with supply conditions. This is especially important in hydro-dominated
systems, in which energy availability may vary considerably over a season
and between years. Electricity supply in Colombia, Honduras, and
Guatemala depends heavily on hydro. The ability of these facilities to
generate electricity fluctuates greatly, depending on hydrological condi-
tions. Especially critical are recurring events associated with prolonged
droughts that may reduce energy availability by a large percentage.

The only way to avoid reducing demand as a consequence of reduced
supply capacity is having installed sufficient capacity initially. In practice, it
will be impossible to install sufficient capacity to avoid demand reductions
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in all events (thermal plants may also fail), but it is possible to reduce the
occurrence of events in which demand must be curtailed. However, given the
expense of capacity expansion, the cost of this additional investment should
be weighed against the alternative of temporary demand reductions.

There are two major ways to reduce demand. One is to introduce
rationing measures, whereby consumers are forced to scale down their
power intake (e.g., Brazil’s recent experience). A second way is to raise
prices. The advantage of using the pricing system is that it simplifies the
administration of demand reductions, by allowing individual consumers
to choose how much they want to reduce their consumption, thereby
leading to a more efficient allocation of available resources. However, the
pricing instrument has the obvious disadvantage of exposing consumers
to variable, and at times, high prices.

Given the financial and other difficulties associated with expanding
capacity, it would be beneficial to introduce more pricing flexibility into
the power sector. This would not necessarily mean that prices would vary
continuously; what is important is price variation between normal and
extreme supply conditions. In addition, it would not be necessary to
expose all consumers to varying prices. It would be possible, for example,
to shield certain groups from price spikes. Obviously, this would mean
that other consumers would have to reduce their consumption by even
more or that additional supply capacity would be needed.

Lesson

Introducing more realistic price signals is a difficult but key challenge for
the power sectors of the three countries studied. Without such signals, new
investment cannot be financed, supply capacity will be exhausted, and the
power sector will continue to drain government finances. Political support
must be mustered to allow for price adjustments. A starting point may be
to eliminate certain cross subsidies, especially those that reach middle- or
higher-income groups. Measures to increase price flexibility should be
targeted primarily at larger consumers, such as those in Guatemala, who
will probably be willing and able to negotiate prices on reasonable terms.
Eventually, greater use of the pricing instrument should be allowed across
all market segments.
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Supply Security

A primary goal of any electricity supply industry is the ability to service
demand at all times. As explained above, energy availability varies, but
consumer response does not—at least if prices are not allowed to vary
sufficiently—and rationing is generally not an option. Sufficient capacity
must therefore be installed to meet demand. Since the supply-security
issue is dealt with at great length in Chapter Five, the authors limit their
discussion to the following observations.

It is clear that capacity availability may be secured in a variety of ways.
One possibility is to provide financial incentives, as has been done in
Colombia; here, capacity made available to the spot market is paid a
capacity charge, thereby providing an additional financial stimulus to
build new capacity. Another way is to establish a capacity market, as
Guatemala has done; here, consumers (or distributors on their behalf) are
required to contract for capacity directly, thereby creating a business
incentive for introducing new capacity on the market. A third alternative
is to regulate capacity expansion directly, as Honduras has done; here, the
state-owned, vertically integrated National Electricity Company (Empresa
Nacional de Energia Eléctrica - ENEE) effectively acts as a single buyer for
capacity, contracting with private generators for new investment
according to plans sanctioned by the government.

There are various models to choose from, as already discussed.
Moreover, each model has numerous variations involving design of
contractual conditions, market institutions, and other key elements.
More important than choice of model, however, may be the general
macroeconomic environment that potential investors face. Clearly, what
is commonly called “country risk,” which encompasses political, social,
and economic instability, tends to drive up the rate of return required by
investors. It is desirable to reduce such risk to the extent possible. In any
case, one should be careful in not taking actions related to regulation of
the power sector itself or creating the impression that such actions may
be taken, which adds to this risk. While reform sustainability may well
be a goal in its own right, it will also improve the prospects that new
investment will be forthcoming, at reasonable costs, when required.

Colombia’s recent experience amply demonstrates the importance of
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the investment climate. Discussions about capacity charge have led to a
search for alternative mechanisms to remunerate capacity investments,
but thus far, without consensus as to what might prove a better and more
viable solution. As a result of the fierce debate among market participants
and between market participants and the regulator, uncertainty has been
created about the future treatment of new investment. These problems
have been exacerbated by the controversial intervention in the market
during the difficult supply conditions of 2001 (resulting from guerrilla
attacks on power installations), which has generally discredited the regu-
lator and demonstrated, in the eyes of generators, a tendency to oppor-
tunism on behalf of the government. The financial difficulties of
distribution companies, which threaten the financial solvency of the
entire sector, and increasing political opposition to neo-liberal reforms in
general and power-sector reforms in particular, have fueled suspicions
that the current regulatory regime is unsustainable. On top of problems
within the sector, difficult overall economic conditions, particularly
concerning security, severely diminish the interest of foreign investors.

Lesson

Experiences in Colombia and Guatemala—as well as those in many other
countries around the world—show that it is possible to decentralize
capacity decisions. Exactly how this should be done depends on the partic-
ular circumstances of the market in question. Colombia and Guatemala
chose different solutions. However, more important than choosing a
particular contractual or institutional design may be ensuring that the
rights and responsibilities of those involved in this market—investors,
generators, network operators, and consumers—are clearly stated.

Market Architecture and Competition

A fundamental problem of regulatory reform is determining the extent to
which one should aim at decentralizing decision-making to individual
market participants. In principle, it is possible to envisage decentralizing
almost any decision, although, in practice, various constraints—techno-



354 POWER SECTOR REFORM: LESSONS LEARNED

logical, economic, and institutional—limit both the potential for and
desirability of doing so. Most importantly, decentralized decision-making
generally requires a competitive environment to produce efficient
outcomes. Below, the authors discuss this problem in relation to two
important generation issues: short-term decisions concerning operation
of existing facilities and long-term decisions concerning investment and
expansion of capacity.

Three Solutions

Colombia, Honduras, and Guatemala have chosen different ways to
organize decision-making around these two generation issues. In
Honduras, although reform proposals have called for a decentralized
approach, to date, both operation and investment decisions are
completely centralized. On the basis of technological information (or, in
the case of private-generation assets under PPAs, contractual cost figures)
and computerized optimization models of the entire system, the system
operator (in this case, the state-owned, vertically integrated ENEE) makes
all operation decisions, dispatching plants to minimize overall costs,
taking into account current and future availability of hydro resources.
Decisions about new capacity are, at least in principle, similarly made,
based on predicted demand growth and hydrological conditions and runs
of the optimization model. Capacity is usually solicited at public auction.

Like Honduras, Guatemala’s operational decisions are also centralized
and similarly made. Generators are required to make all of their installed
capacity available, and dispatch is made in a least-cost manner, based on
information about technical efficiency, fuel costs, and hydrological condi-
tions.” However, generation-investment decisions have been virtually
decentralized. Subject to various licensing conditions, anyone is free to
invest in new capacity, have it connected to the main grid, and dispatched

* Unlike in Honduras, hydro-electricity units are dispatched on the basis of variable cost assessments,
with generators allowed to determine these costs; that is, the opportunity cost of water (in practice,
most hydro facilities are owned and operated by the state-owned INDE). Capacity under contracts
predating the new electricity law and containing take-or-pay clauses are dispatched out of merit,
independent of whether they represent the lowest cost energy.
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according to the rules of the wholesale market. Importantly, demand is
required to obtain capacity reservations (or risk being rationed, in case of
insufficient capacity availability), so a market for capacity rights has been
established. As a result, the investors receive revenues from two sources:
1) output produced and delivered to the wholesale market (remunerated
at the wholesale-market price or according to voluntary, bilateral
contracts), and 2) capacity contracts. Consequently, investment decisions
are based on standard business motives.

In Colombia, both operation and investment decisions are decentral-
ized. Although subject to regulatory oversight in principle, in practice,
generators are free to set the prices at which they are willing to supply
electricity to the wholesale market.! Investment decisions are also
completely decentralized and subject to private business motives. There is
an element of direct stimulus to encourage investment, in the form of the
capacity charge paid to available capacity, but the main form of remuner-
ation to capacity is via wholesale energy prices. In particular, since energy
prices are allowed to be set above actual (marginal) cost, capacity scarcity
will result in high profit margins and hence induce new investment.

Competitive Conditions

The different routes taken by these three countries are, to some extent,
explained by their diverse technological, economic, and institutional
conditions. Centralized decision-making typically suffers from a lack of
accurate information. For example, the optimization techniques used for
centralized dispatch in Guatemala and Honduras require, as input, data
on capacity, technical efficiency, and fuel costs for each individual plant.
Since generators have an incentive to distort such information in order to
increase monetary remuneration for output produced, inefficiencies may
arise. The great advantage of decentralizing economic decisions is that it
allows individual agents to use their information efficiently. However,
agents may also have incentives to distort decisions. In particular, they

* During the 2001 supply crisis resulting from guerrilla sabotage of transmission lines, in which
prices increased rapidly, the regulator intervened and, in effect, capped generation prices. Also,
when reservoir levels are sufficiently low, operation of hydro facilities may be subjected to direct
regulation.
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have incentives to increase prices by raising their bids or price offers.
Consequently, decentralized decision-making will produce efficient
outcomes only if such incentives are corrected, for example, by competi-
tive conditions that force agents to price at cost.

Effective competition requires a sufficient number of independent,
efficient players. The number of players is determined by the size of the
industry, as well as by the minimum efficient size of an efficient player,
taking into account not only productive efficiency, but also efficiency at
the operational and managerial level. As evident from California’s experi-
ence, tightness of the market is crucial in determining competitive condi-
tions. When the industry is close to capacity limits, each generator has
ample opportunity to raise prices without running the risk of losing
market share to competitors. Consequently, in a tight market, prices tend
to rise above cost. The problem is further exacerbated by transmission
constraints, as was evident in the 2001 supply crisis in Colombia, when
the market was effectively split into two or more sub-markets and gener-
ators could benefit from higher prices. The presence of hydro plants,
which typically have large capacities and opportunities for storing water,
tends to reduce the problem of market tightness during periods of favor-
able hydrological conditions; in more difficult periods, however, the
market power problem becomes more serious.

Many Latin American markets are too small to allow for a sufficient
number of generators of minimum efficient size. The Honduran industry is
probably well below the critical threshold, and the same may be true for
Guatemala. In Colombia, however, with an installed capacity of approxi-
mately 12,500 MW, the market is sufficiently large for efficient competition,
at least under normal conditions. Market integration across borders may
eventually allow for effective competition in Central America (as well as in
other regions where competition does not currently prevail). Even though
there are concrete plans for making the investment and institutional changes
required to implement such a scheme, this solution lies in the future.

Smallness of a market may preclude ex-post competition within the
market, but not necessarily ex-ante competition for the market. With few
established players, it is difficult to induce a competitive situation and
hence achieve effective spot-energy markets. However, while the number
of established players may be small, the number of potential players, in the
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form of new entrants or investors, may be much larger; thus, it may still
be possible to establish effective competition in the market for new
capacity. This may be done within a single-buyer model, as has been the
tradition in many Latin American countries and as is still practiced in
Honduras. However, it may also be achieved in a more decentralized way,
as is currently done in Guatemala.

Any solution must ensure consistency with the institutional frame-
work. The proper regulatory and legal frameworks are required to procure
long-term contracts, either by a single buyer or multiple distribution
companies. The Honduras example is a painful reminder of this problem.

Lesson

Competition is a potent regulatory instrument, and there is further scope
for market-based solutions in all three countries. However, great care must
be taken when opening up new markets. First, one must be aware of
whether technological, economic, and institutional conditions are
conducive to a competitive outcome. Second, one needs to establish a suit-
able market architecture; that is, a balanced market structure with a suffi-
cient number of efficient players. Finally, markets must be designed to
allow for efficient trading and contractual arrangements.

Appropriate Regulation

One of the most difficult problems of the regulatory reform process has
been establishing suitable regulatory institutions. It is generally recog-
nized that, regardless of the regulatory regime chosen, the power sector
can perform well only if regulatory institutions are in place to enforce
rules and regulations consistently. This is self-evident for those activities
subject to direct regulation, but is equally important for market-based
activities. While well-functioning markets may relieve a government of
some degree of regulatory burden, markets can only function well if regu-
latory institutions exist that ensure participants adhere to market rules,
which are adjusted when necessary.

Establishing suitable regulatory institutions is demanding in many
respects. The regulator must be equipped with sufficient human and other
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resources to be able to undertake tasks in an expedient, professional
manner. Furthermore, the regulatory and institutional frameworks must
allow the regulator to perform his or her duties in a clear and consistent
manner to ensure market participants an environment conducive to
sound economic decision-making.

As a result, much of the debate has focused on two issues: 1) providing
regulators sufficient human and other resources and 2) ensuring regulatory
independence. Although progress has been made on both issues, much
work remains. This is all the more serious given that well-functioning regu-
latory institutions are a prerequisite for sustainability of regulatory reforms.
However, it may be that some of the problems experienced result from
attempts to establish regulatory institutions that do not conform well with
the political and institutional conditions of these countries. In particular,
conditions taken for granted in other countries—rule of law, clear and
accepted property rights, an independent and competent judiciary, mecha-
nisms for peaceful conflict resolution, contract enforceability, quality of
public bureaucracies, and competition agencies—are either missing or
incipient. Moreover, there is a long history of highly politicized decision
procedures, with respect to both sector planning and day-to-day regulatory
oversight, from which it is difficult to break away.

Regulatory Difficulties

In Honduras, sector policy is the responsibility of the Environment and
Natural Resources Secretariat (Secretaria de Recursos Naturales - SERNA),
which has an Energy Directorate and is charged with ensuring sufficient
supply of capacity and power. However, SERNA’s sectoral leadership is
weak, and the Secretariat’s principal concern regarding electricity appears
to be promoting renewable energy sources. In practice, sectoral planning
is still done largely within ENEE, the vertically integrated, state-owned
monopoly. Regulatory responsibilities lay with the National Energy
Commission (Comisiéon Nacional de Energia - CNE), a “de-concentrated”
entity of SERNA (meaning that it forms part of the Secretariat but has a
high level of operational independence). However, CNE is generally
considered weak. The executive branch controls it; the president directly
nominates all commissioners for the four-year administrative term.
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CNE also lacks fiscal independence (its budget is controlled by
SERNA) and is technically weak, depending heavily on ENEE for infor-
mation and analysis. Users have no effective rights regarding access to or
quality of services. De facto, ENEE remains the direct policy instrument
of the executive branch. The legal and administrative setting for regula-
tion is also deficient. Honduras has no general antitrust legislation, and
the judiciary has historically been highly politicized and incompetent.
Consequently, the decision-making process is characterized by obscurity,
delays, abrupt changes of direction, and an inability to face up to funda-
mental sector problems. This has been evident in the slow, cumbersome
process of contracting PPAs, which has, in many cases, led to high costs
and undermining of public credibility of the process.

The complex State procurement rules contained numerous ambigui-
ties. As interpreted by ENEE, the rules often did not guarantee effective
competition because they discouraged possible bidders from entering the
process. Taking advantage of these ambiguities, ENEE directors some-
times got involved in assignment of contracts, pressing technical commit-
tees to prefer offers that had not initially been placed first. Several key
companies involved in these processes have links to politicians with seats
on the ENEE board. Ambiguities in the rules led to frequent legal disputes
over outcomes. As a result, on various occasions, ENEE made emergency
procurements under the shadow of impending power outages, which
allowed formal rules to be waived.

In Guatemala, the National Electricity Commission (Comision
Nacional de Energia Eléctrica - CNEE) was created as part of regulatory
reform. CNEE consists of three regulators, appointed for five-year
periods. Since each regulator has the same term, there is little overlap of
experience at higher organizational levels. Various measures have been
introduced to limit opportunities for political interference in the
appointment of new regulators, although some commentators claim that
ample opportunities still exist for the government to pick its political
cronies. More importantly, the regulators’ ability to enforce rules and
regulations is severely limited. This is partly because of the limited
resources provided to CNEE, but mostly because of the opportunity for
agents to appeal decisions of the regulator to the Ministry of Energy and
Mines, upon which CNEE directly depends, and through mechanisms of
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the Public Administration Law, thereby preventing regulatory rulings
from taking effect. In addition, political authorities, including Congress,
continually threaten to interfere in decisions of the regulators, for example,
by passing new laws. Interestingly, however, Guatemala seems to have had
some success in establishing a form of self-governing regulation of the
wholesale market. In particular, the Wholesale Market Administrator
(Administrador del Mercado Mayorista - AMM), whose board has represen-
tatives from all key parties in the wholesale market, has been able to reach
compromises on crucial regulatory issues that have allowed improvement
of market rules. This apparent success does not come cheaply, however,
since many observers claim that several rules, particularly those referring to
transmission expansion and tariffs, are biased toward incumbents and
discriminate against the state-owned transmission company. Moreover,
there is limited regulatory oversight of AMM.

Colombia also established a new regulator, CREG, as part of its
reform package. The commission is ruled by an eight-member board; five
members are chosen as independent experts, while the other three are the
respective ministers of energy, planning, and finance. The fact that the
government of Colombia is directly represented on the board has drawn
criticism, with claims that the regulator is not truly independent.
Advocates of this arrangement, however, claim that political control is not
only warranted, but allows the regulator to make more informed deci-
sions. A potentially more problematic feature of the Colombian institu-
tional structure, however, is the fact that CREG is responsible for the
design and implementation of rules and regulations only, and that regu-
latory oversight and control rests with the Superintendence of Residential
Public Utilities (Superintendencia de Servicios Piiblicos Domiciliarios -
SSPD), another executive branch. SSPD lacks the necessary economic and
technical competence to manage its tasks and has, moreover, been plagued
by scandals involving its senior officers. As a result, SSPD has been unable
to perform its duties, a major reason for the many problems currently
experienced by the sector, including those associated with continuity of
supply, privatization of distribution utilities, liquidity and solvency of
utilities in general, supervision of tariff formulas and pool prices under
emergency conditions, attention to service providers and users, and
regional political interests attempting to capture regulators.
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Clearly, in all three countries, utility regulators are neither independent
nor financially autonomous. Regulatory agencies are either tightly inte-
grated within the executive branch (as in Honduras and Colombia) or
directly controlled by it (as in Guatemala). In both Guatemala and
Colombia, efforts have been made to de-politicize the appointment of regu-
lators, but these attempts have succeeded only partially. In Colombia, SSPD
depends directly on government funding, but CREG has some financial
independence, given that its activities are financed by a levy on the sector
(however, CREG’s budget must be approved by the government, and CREG
has not been allowed to use all revenue raised by the levy). In Guatemala
and Honduras, agencies are financed directly from their governments’
budgets. Problems associated with lack of financial resources are under-
scored by a scarcity of human resources.

New Challenges

Deficient technical capacity of regulatory institutions is not unique to these
three countries, but has been experienced in nearly all countries that have
reformed their power sectors. Introducing market-based mechanisms
creates new regulatory challenges, and it will necessarily take time until the
required expertise has been acquired. Nevertheless, the problem is particu-
larly acute in these three countries, owing to lack of experience with
market-based regulation in other sectors of their economies and lack of
human resources. It is unclear whether these difficulties and the specific
measures needed to recruit and train new staff were perceived from the
outset. In fact, rules on recruitment and remuneration arrangements (typi-
cally dictated by civil-service traditions and judiciary norms) have often
been inadequate. In Colombia, for example, regulators have had difficulty
maintaining qualified experts, leading to high turnover of personnel, with
the obvious results of inconsistencies and volatility in regulatory decision-
making. Similarly, funding has been lacking for necessary training and tech-
nical-assistance programs. Clearly, unless these problems are addressed,
performing regulatory duties will continue to be difficult.

While the resource problem is clearly important, problems involving
the lack of independence and credibility of the regulatory bodies appear
even more serious. These problems are associated with the organization of
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regulatory institutions and their placement within the organizational
structure of government, as well as the selection system, definition of
terms of office, and rules on rotation and overlapping of terms. But prob-
lems also derive from the legal setting, including the regulator’s degree of
autonomy and the judiciary’s reliability and transparency.

Regulation to establish markets and competition, control market
power, and balance utility and consumer interests is a practice alien to an
environment ruled by politicized monopolies. It derives from a system of
protection of property and market access based on common law, rather
than statutory law, with legal roots in systems of division of powers and
administrative law. Furthermore, around the world, regulatory regimes
adequate to market-based power sectors are still in their early stages.
Thus, since goals conflict with established powers, regulation to structure
competitive markets faces obstacles that require gradual accommodation
and adaptation with respect to how regulatory institutions are set up.
Moreover, there may be a need to educate all participating agents, not only
regulators. This may be done by sponsoring research programs and think
tanks; training officials in government and the judiciary; and launching
information campaigns aimed at political parties, journalists, business
people, social leaders, and the general public. In short, a regulatory culture
needs to be established in countries unfamiliar with it.

Conflict between a government’s role as policymaker and regulator is
particularly clear in cases where the State is involved as owner and/or
manager of significant proportions of the sector in competition with
private companies. The risk is that sector policy and regulation favor State
companies or arbitrate their value when they are in the process of being
privatized. This risk is particularly acute when, as in Colombia, the
minister (or his or her representatives) sits on company boards and, at the
same time, strongly influences the regulator (in Colombia, the Minister of
Mines and Energy, together with his colleagues in Finance and Planning,
have veto power in CREG). Few mechanisms or controls ensure neutrality
in policies, or even in regulation, when the management line falls directly
under the executive branch.
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Coherence and Consistency

However desirable, regulatory independence may be hard to achieve.
Colombia’s Constitutional Court has established the doctrine that, even if
certain measures pertaining to managerial and financial autonomy, as well
as appointment of nongovernmental members, could convey the impres-
sion that independence is real, commissions such as CREG are subject to
the administrative branch, and their function is to lay out the details of
policies determined by the government. Even if this is taken as a given,
measures clearly exist for achieving greater regulatory autonomy without
jeopardizing subordination of regulatory institutions. One such measure
involves removing the direct presence of political representatives from the
regulatory agency, while simultaneously introducing rules that subject
regulatory decisions to control (e.g., by rights of appeal and proper
accountability). Although the Guatemalan experience suggests that such
measures are no panacea, a well-designed and balanced system of discre-
tion and control can potentially improve the decision-making process.

Perhaps regulatory independence should not be viewed as a goal in
itself. The fundamental challenge is to achieve coherent and consistent
regulatory decisions that ensure industry participants that the government
will not act opportunistically. Clearly, this requires a certain degree of regu-
latory autonomy. The regulatory decision process should not be open to
arbitrary interference from political or other interests, but should be based
on informed deliberations within the rules of the law. In principle, at least,
this may be achieved without formal independence of the regulator.
However, credibility demands that the decision-making process be open
and transparent. This requires the regulator to spell out clearly the basis
upon which decisions are made and the opportunities for appeal. The need
for openness and transparency is typically viewed as an indispensable
condition for guaranteeing regulatory consistency (Smith, 1997). Every
piece of evidence and message to the regulator (including those from supe-
rior authorities) must be made public; in addition, it must be demonstrated
that decisions are based exclusively on public information. Openness and
transparency are also needed to make regulators accountable for their deci-
sions, by allowing them to be challenged and by providing the basis for
rewarding success and, when needed, penalizing failure.
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Transparency and credibility may be achieved by soliciting advice
from independent sources. In many places around the world (e.g.,
California, the Netherlands, and Norway), market surveillance commit-
tees or resource groups consisting of independent experts have been
established to oversee sector performance and advise on regulatory issues.
Without limiting regulatory discretion, such committees provide the
regulator a professional basis for decision-making.

While it is impossible to avoid all inefficiencies of a regulatory frame-
work, a regulatory regime consistent with regulatory institutions, along with
an adequate and transparent incentive structure and sufficient resources, can
at least reduce the extent of such inefficiencies. On the other hand, a country
with weak judicial institutions and a tradition of political intervention in
judiciary decisions faces a considerable challenge when trying to overcome
regulatory deficiencies, whatever the regulatory framework.

Lesson

While advances may be made to secure an adequate and well-functioning
regulatory framework, the problem is unlikely to be solved completely, at
least in the foreseeable future. Therefore, one needs to consider how to
simplify the regulatory task in order to economize on scarce resources. This
argues for market architecture and design that pose simple regulatory
problems that can be dealt with by clear rules, as opposed to architecture
and design that pose complex regulatory problems requiring a large scope
for regulatory discretion.

Conclusions

For all three countries studied—Colombia, Guatemala and Honduras—
there was no alternative to reform. Government resources were insuffi-
cient to finance subsidized prices and new investment, and the economic
inefficiency of the sector was unacceptable. For these three countries, the
fundamental goals of reform were the same, as were the solutions: getting
the prices right, relieving the government of the role of entrepreneurship,
improving efficiency, ensuring that new investment would be forth-
coming, and increasing service coverage.
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Towards a Reform Strategy

These studies show that reform is a process, not a once-and-for-all deci-
sion. Changes must be made along the way, as new experience is gathered
and lessons are learned. In most cases, gradual reform is desirable.
However, this does not mean that one should concentrate solely on those
issues that are currently pressing, and leave the future to itself. On the
contrary, decisions must be made with a view to how they will conform
with further development of the sector. In fact, what is needed is an overall
reform strategy to guide individual developments and policy decisions.

The authors have argued—and the results of the three country studies
support this argument—that sustainability of reforms should be at the
forefront of reformers’ attention. Sustainability requires, first and fore-
most, the removal of incoherencies. Analysis of the regulatory reform
efforts of Colombia, Guatemala, and Honduras reveals a series of such
incoherencies: between policy goals, policy instruments, attempted
changes, and existing conditions. These clearly threaten the future of the
reform process. It is critical to ensure avoidance of outright disasters, such
as financial collapse, unexpected price rises, or rationing events. But this
is not enough. It is also necessary to scrutinize the entire regulatory and
industry setup with the aim of removing internal inconsistencies and
ensuring the overall coherence of whatever model is chosen.

Facing Obstacles to Sustainability

It cannot be denied that the difficulties of reform and its implementation
will continue. Today’s incoherencies create conflicts that may not always
be easy to resolve. The successful reformer must be aware of the trade-offs
and ensure that goals are realistic. This is particularly important in view
of the vested interests and opposing forces that will seek rents and look for
new opportunities to further their own interests, often at the expense of
the fundamental purposes of reform.

The State’s continued entrepreneurial involvement, its allocation of
subsidies for political reasons, and the indefinite prolonging of transition are
at the core of counter-reform proposals. They provide electoral dividends at
the expense of a sustainable sector and block the extension of benefits to
other groups—including those without service coverage—who could
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support the reform. Restricting opportunities for such opportunism is the
greatest chance for consolidating power sector reform. This can be achieved
through fiscal discipline that encourages privatization, dedicates surplus
resources to the poor, and extends service to areas currently excluded.
Combined with a credible commitment to avoiding direct government
involvement in costly public projects, which could discourage private partic-
ipation, this can help broaden the coalition favorable to reform.

In one important respect, reform efforts have not succeeded in tackling
the underlying reason for having initiated them. In all three countries, the
fundamental problem was a discrepancy between power sector revenues and
costs. The sector’s inability to cover its own costs imposed a heavy financial
burden that eventually became unbearable. While privatization and new
injections of capital have temporarily relieved financial problems, the funda-
mental revenue-cost problem has not been solved. Indeed, there are reasons
to believe that this problem is almost as important today, or will be in the
near future, as it was during the difficult times of the 1980s and early 1990s.
In Colombia, the problem has already raised its ugly head in the form of
insolvent distribution companies threatening the financial stability of the
entire sector. In Guatemala and Honduras, the problem is partially masked
by drawing on financial resources within the sector—particularly surpluses
in State-owned hydro businesses—to cover deficits. However, it is probably
just a matter of time until the problem re-emerges with full force.

Final Thoughts

One might have hoped that improved performance and efficiency gains
would have reduced costs sufficiently to re-establish the balance between
costs and revenues. However, this is more easily said than done. Even
though the scope for productivity gains is probably considerable, they
cannot be counted on. In short, there is no easy way out and, hence, no
alternative to raising tariffs. It is not difficult to see the reasons—political
and otherwise—why this has not been done. However, there is no other
way if the fundamental problem of ensuring adequate resources to finance
sector activities is to be solved.

In one fundamental sense, then, one may argue that reforms have failed.
While privatization and regulatory reform may have dealt with many prob-
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lems, one underlying cause has not been tackled. Until financial solvency of
the sector is established, the other problems—including those associated
with supply security and cost efficiency—will be difficult to resolve.
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Epilogue:
A Reviewer’s Insights

Ashley Brown

his book represents an initial step in the fundamentally needed

process of assessing the extent to which power sector reforms have

succeeded and whether the new regimes are sustainable. As an
initial analysis, the study makes two critical contributions. First, it estab-
lishes a baseline and identifies areas for further exploration, analysis, and
inquiry. Second, it sets the stage for the next generation of reform or mid-
course corrections, which are necessary to enhance the sustainability of
the changes already made.

The study consists of an analytic framework, three country studies—
Colombia, Honduras, and Guatemala—a section on supply security, and
a final section on lessons learned. While one can debate how representa-
tive the experiences of these three countries are of the entire region, each
case is worthy of study, and, as a group, they are diverse. Colombia, with
12,500 MW of installed capacity, opted for a decentralized competitive
market. Following initial success, it has been rocked by controversy; finan-
cially impaired distribution companies; and political, institutional, and
regulatory turmoil. Guatemala, with a comparatively smaller power
sector, opted for a competitive, centrally dispatched pool. While it also has
enjoyed some success, particularly in expanding the availability of elec-
tricity, it has been troubled by institutional shortcomings, insufficient
regulatory resources, transition difficulties in renegotiating pre-reform
power purchase agreements (PPAs), and uncertainties regarding the
emergence of a regional market. Honduras, an electricity micro market,
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changed the law to enable the emergence of competition, but then failed
to implement it.'

The analytical framework paints the “big picture” of power sector
reform. It provides an outline and imposes a discipline on the individual
country studies and lays out key themes. These include analysis of the old
regime; examination of the drivers of and influences (particularly interest
groups) on reform; discussion of institutional, social, political, and
economic constraints; and opportunities for sustaining the reforms that
have been put in place.

Reflections on the Past Decade

The record of the old regime in Latin American power sectors, mainly
state-owned monopolies, may be slightly more mixed than the analytical
framework suggests. Indeed, the Colombia study suggests so in its discus-
sion of the diversity of old-regime experiences. While service quality, effi-
ciency of operations, tariff formulations, and other aspects of the industry
may well have been severely lacking in many parts of the country, this does
not appear to have been the case in all places. Medellin, for example,
appears to have been well served. Similarly, such other state-owned
companies as Instituto Costarricense de Electricidad (ICE) in Costa Rica
and the Companhia Energética de Minas Gerais (CEMIG) and the
Companhia Paranaense de Energia (COPEL) in Brazil enjoy considerable
respect for the effectiveness of their performance. Nonetheless, the history
of power sectors in Latin America underscores the importance of the
sustainability question. In many cases, electricity service has not always
been provided by state-run monopolies. In fact, for various political,
economic, and social reasons, power sector ownership, like a pendulum,
has swung from private to public ownership and then back to private.

' One could wish that the endeavor had been endowed with sufficient resources to look with equal inten-
sity at other Latin American and Caribbean countries where the strain of reforms has been considerably
acute. Brazil and Chile come to mind for a number of reasons, not the least of which being that these
countries have experienced crises in supply and service quality, as pointed out in the Introduction.
Argentina, whose wholesale market model is generally regarded as one of the region’s most sophisti-
cated, but which has had to endure severe macroeconomic crisis, also merits closer examination. Bolivia
and Peru, for reasons also mentioned by the editors, deserve careful study.
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These pendulum swings and models of limited duration are vital to
analyzing the sustainability of reforms implemented in recent years and
make the sustainability question all the more compelling.

Power sector reforms of the past decade have been, as noted in all three
country studies, driven by factors both internal and external to the sector. In all
three cases, internal factors have been derived from the inability to 1) fully
commercialize the sector and 2) raise sufficient capital internally to finance
growth and expansion (or, in some cases, to provide acceptable quality of
service). The inability to fully commercialize the sector was derived from
various well-known problems: political interference, disinvestments and
diversion of funds, tariffs that failed to recognize all costs, and undue—some-
times perverse—influence of interest groups. That familiar litany of problems,
however, does not appear to have been universal or systemic, as noted by the
experience of Medellin, Colombia.’ Thus, the problems that caused the down-
fall of the old model may not have been inherent, but derived from difficulties
in execution. This would strongly suggest that the appropriate approach
to developing power sector models is pragmatism rather than ideology.

The editors similarly note that wholesale importation of a model
from one country to another is not helpful. They state clearly and cate-
gorically that there is no universal model and that transference of a model
out of context is unlikely to succeed. The Colombia case makes it clear
that a model that serves England and Wales well is not automatically
transferable to Colombia. Similarly, the Honduran study points out the
difficulties of conducting competitive solicitations that are inconsistent
with local financial and banking practices. While this observation may
seem obvious, experience suggests that sponsors of reform in developing
countries have not always comprehended it.

The inability to generate sufficient capital internally to finance growth
is, in part, a feature of insufficient tariffs. While political and other pres-
sures contributed to keeping tariffs at low levels, macroeconomic influ-
ences were not insignificant. As the country studies note, macroeconomic
policymakers’ general concern about inflation were often reflected in

* To understand the sustainability of sector models more fully, it would be useful to examine carefully why
the old model of state monopoly was reasonably successful in some cases while it failed in so many
others.
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efforts to keep the prices of such basic services as electricity lower than the
costs might otherwise justify. Simply stated, the power sector does not exist
in a vacuum. It must function in a larger world and be responsible to often-
conflicting forces. Those pressures made sector policy decisions in the old
regimes extraordinarily difficult. Indeed, the editors point out that the
main motivators of reform were to relieve the State of financial responsi-
bility for the sector and to grab substantial revenues for the treasury by
selling power sector assets. Not only were there the usual political impera-
tives to keep tariffs low, but they were—as was generally the case in
Colombia, Honduras, and Guatemala—often compounded by fears of
inflation. On the other hand, the costs of doing business in the sector did
not disappear because prices were maintained at less than sustainable
levels. The result was that governments were compelled to provide subsi-
dies that made fiscal discipline extremely difficult to impose. As pressures
mounted for governments to put their fiscal houses in order, it was not
only the power sector that was unable to raise capital, but the State itself.
Subsidies and consistent supply of investment capital were simply no
longer available. As a result, commercialization of the sector became an
unavoidable imperative. Interestingly, privatization has not cured all of the
ills that drove reform. As the editors note, privatization and regulatory
reform have also failed to produce fully compensatory tariffs.
Macroeconomic considerations were accompanied by a political
circumstance that is well illustrated in all three country studies. Critical
pillars of support for market-oriented power sector reforms were located
outside of the countries where they were being carried out. Although
Colombia—and Honduras and Guatemala to a lesser degree—had
domestic supporters of reform, they were largely absent. The greatest
enthusiasm for reform was found among multilateral lenders, bilateral aid
donors, and in distant capital markets. Thus, the political reality in all
three countries was, at best, a limited domestic constituency supportive of
changes. Not only were the reforms, to varying degrees, imposed from
abroad; when difficulties were encountered, the absence of domestic
support rendered sustainability less certain—a most significant reality.’

* Tt would be useful to look more closely at the sustainability implications of foreign lenders” heavy influ-
ence on initiating, if not compelling, reforms.
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Legacy of Mixed Results

The vulnerability resulting from limited domestic support makes it
imperative that reforms have within them the potential for remedying this
deficiency. Such remedies would almost certainly include a high degree of
transparency in both the new markets and regulation, ample opportuni-
ties for meaningful public input and participation, major efforts at public
education and dissemination of information, sensitivity to consumer
demands for acceptable levels of service, and meeting the ongoing
demands of social objectives (e.g., universal service and environmental
quality). In addition, improved levels of efficiency and productivity must
not only be attained, but also publicized. In short, the reform process
must be conducted and new institutional arrangements must function
with a view toward establishing credibility. Given the realities of political
economy and the starting point for the new institutions, the task is
Herculean, as the analytical framework and country studies illustrate.

Vulnerability of reforms is often compounded by expectations created
by the reforms’ proponents. To move reforms ahead politically, they often
make assertions regarding improvements in service quality, increased
investment, better prices, and efficiency gains. Thus, unrealistic public
expectations frequently accompany reforms. As the editors point out, it is
not difficult to deflate expectations. Service outages, investment shortfalls,
higher than expected prices, market manipulations, failure to fulfill social
expectations, and other shortcomings can seriously harm public support
for reform. Thus, to the extent that political promises created false expec-
tations, the seeds of undoing reforms were planted. Inevitably, not all
expectations were met. To some extent, the inability to fulfill promises was
made more perverse by the rapidity and scope of the changes, a process
the editors describe as the “big bang.” A more gradual approach, they
point out, might have afforded opportunity to make mid-course correc-
tions and garnered more patience from the public.

Both the analytical framework and the country studies point to mixed
results. The editors point out that there have been relatively few private
investors, most of which have been foreign.

They further state that, apart from the largest consumers, few
competitive opportunities have materialized. Indeed, examples from all
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three case studies illustrate the exercise of market power, insufficient scale
to allow for effective competition (the example of El Salvador is noted),
stranded assets, and other impediments to attaining high levels of compe-
tition. On the other hand, they also demonstrate that supply has—with
the notable exceptions of Brazil and Chile—been made more secure; in
general, prices have remained at reasonable levels, availability of electricity
service has expanded, and special tariffs have been established to assist
low-income customers in maintaining service. Funds from privatization
have enabled some of the promised social benefits to materialize. This
mixed record, of course, leaves open the question of sustainability.

The Honduras case study raises a critical question that lies at the heart
of the sustainability issue: In small countries like Honduras, do the costs of
privatization exceed the benefits to be derived? Small countries have little
or no clout in capital markets. In Honduras, the wealth and power of poten-
tial private investors are almost certain to eclipse state resources. The
Honduran government’s ability to effectively regulate investors of that scale,
or to create countervailing market or other forces capable of reducing their
market power, is open to question. Investors perceive considerable risks in
countries like Honduras, which depend on few resources, suffer from
considerable poverty, and are tragically subject to vicious cycles of
economic swings, natural disasters, and even wars. The premiums investors
are likely to seek under such risky circumstances are almost certain to be
high. Can small, poverty stricken countries afford to pay them? At what
point does the sheer cost of reform render reform unsustainable? Similarly
situated countries in Latin America, as well as in Africa and Asia, have raised
similar questions, which clearly are deserving of more careful study.

Sequencing and Transition

The book also alludes to the problem of sequencing of and transitioning
to reforms. For example, in Guatemala, PPAs were used to attract initial
private investment to the power sector. Subsequently, those contracts
became obstacles to further reforms because the prices, not surprisingly
(given the leverage suppliers had at the time they were entered into), soon
became above market—that is, stranded assets, in the context of further
reform. While the Guatemalan contracts were renegotiated in 2001, they
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still illustrate the problem of sequencing reforms. Given the old regime’s
supply security problems, Guatemalans had little choice but to enter into
the PPAs to meet short-term demand. The fact remains that initial steps
toward reform tended to retard subsequent, more substantial reform.

In Honduras, as the country study points out, adopting national
reforms before the regional market had evolved led to considerable
controversy when AES Corporation, the U.S. generating company,
proposed a 750-MW station in Puerto Cortés. Although the plant may
well have constituted a considerable asset for the region, its size and scale
would have eclipsed all other generators in the tiny Honduran market. As
such, its presence was barred by rules limiting concentration of power in
the national market. Given the little control Hondurans possessed over all
relevant circumstances, it would be unfair to blame them for the
sequencing problems; the fact is that improper sequencing led to adverse
consequences. Had the regional market been in place before the country
adopted reforms, the situation may have concluded more favorably.

Although not entirely characteristic of the three countries studied, the
more common sequencing problems relate to privatizing before estab-
lishing regulation or market rules. This is a common yet always disastrous
course, as evidenced in Brazil, India, Pakistan, and Indonesia. Another
common problem (though not a sequencing problem per se) is to struc-
ture the terms of privatization to attract the highest price. This is the
temptation to which governments selling state assets often succumb.
While this approach may yield positive short-term results for the treasury,
it nearly always augurs poorly for the future of the reformed sector. As this
book points out, both transition and sequencing matter. Failing to get
matters right in the beginning makes subsequent evolution more difficult.
The consequences of such difficulties, in terms of sustainability, can be
severe, particularly when domestic support is scarce.

Reality of Sector Politics

One element of the sequencing problem critical to the sustainability ques-
tion is the creation of powerful interest groups that acquire significant
clout in shaping the evolution of public policy, market formation, and
regulation. One myth of power sector reform is that privatization,
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commercialization, and unleashing of market forces will somehow
remove the power sector from politics. That argument, given the stakes for
private investors and the centrality of electricity to the economic and
physical well-being of the public, has always seemed odd. The book’s
editors puncture the myth of post-reform de-politicization, pointing out
that the new actors, in defending their perceived self-interest, can easily
become the obstacles to reform.

The Honduras case study even goes so far as to raise the specter of
state capture by private interests. Certainly, AES’ lobbying for its proposed
Puerto Cortés project is illustrative of this potential. The Colombia and
Guatemala studies also illustrate that, while sector politics may well be
altered by privatization and market reform, reform in no way reduces the
intensity of sector politics. In fact, the Guatemala study raises the issue
that the public interest may be more threatened by the new regime
because the political clout of certain market participants is not subject to
any countervailing forces, and there is little organized activity on behalf of
small consumers. It is unrealistic to expect that investors would put their
capital at risk and then unilaterally disarm themselves politically. The
study notes that the formation of powerful interest groups during the
reform process can potentially destabilize the very reforms that created
them.

The Guatemala study points out yet another irony of reform: many
problems that served to destabilize the old regime are being visited upon the
new, post-reform regime. The study identifies five threats to sustainability:
poorly formulated electricity tariffs, rates, and related subsidies; vertical re-
integration and monopolist behavior; poor governance; weak sector insti-
tutions (particularly with regard to planning and policy); and external
threats (particularly regulatory uncertainty that could discourage invest-
ment). The Honduras and Colombia studies also identified some of these
threats as present in these countries’ post-reform regimes.

One must therefore ask whether such issues are inherent in the power
sector itself. Given all of the work that has gone into restructuring, that
would be an extraordinary circumstance. Commonality of threats across
regimes is a somewhat facile observation. While the issues appear similar,
they are played out in a different market environment within a different
set of institutional arrangements.
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Keys to Facing Threats

All three country studies focus on two areas that are key to controlling and
containing threats to sustainability: 1) successful market design and oper-
ation and 2) effective governance (particularly with regard to policy, plan-
ning, and, most importantly, regulation). Regarding the first key area, it is
no trivial task to design and operate a viable, competitive market in a
sophisticated environment, as the California experience demonstrates; the
task becomes considerably more difficult in a developing-country setting.
The second key area, effective governance, depends heavily on a series of
institutional foundations and arrangements that, all too often, are missing.

The characteristic that distinguishes the recent swing to private
investment in the power sector is that change of ownership is accompa-
nied by the introduction of market forces and competition. While all three
countries opened their power sectors to private investment and, to
varying degrees, relied on competitive solicitation of capacity, they took
different approaches to developing a fully competitive energy market.
Contrasts in the introduction of market forces range from Honduras’
tepid, if not nominal, steps to Guatemala’s partial embrace of the market,
to Colombia’s more decisive tilt toward a competitive wholesale market.
In the case of the two Central American countries, the planned develop-
ment of a regionwide electricity market tended to discourage domestic
market reforms that might ultimately be undermined by subsequent
regional development.

Pragmatism: A Collective Lesson

The country studies indicate that the choices made were, not surprisingly,
driven largely by what was possible. For example, while Honduras took
tentative steps in opening up its market, the country concluded that it was
entirely too small and too hydro dependent for full competition. As the
authors of the study point out, the prevailing view in Honduras was that
the competitive model was simply not compatible with available
resources. Perhaps it was also heavily influenced by the problems that its
neighbor, El Salvador, was having in establishing a viably competitive
regime. By contrast, Colombia—a much larger country not facing the
imminent likelihood of a regional electricity market and with a somewhat



378 EPILOGUE: A REVIEWER’S INSIGHTS

decentralized and diversified power sector—found it more logical to
commit itself fully to competition. Guatemala fell somewhere between
these two poles. In all three cases, however, the focus was on competition
at the wholesale, rather than retail, level.

Descriptions of market evolution in the three countries share a common
denominator: complete reliance on market forces is simply not feasible.
Chapter Five describes in some detail the special provisions that have been
made in each country to ensure security of supply. While those provisions
are not necessarily inconsistent with the operations of a market, their mere
existence suggests that complete market reliance may not be entirely
prudent. The clear lesson from the three countries’ collective experience is
that, while markets can enhance efficiency and produce consumer value,
they cannot be relied upon exclusively. This experience reinforces the
message that pragmatism, not ideology, should govern the approach to
restructuring the power sector. As in so many other countries, market design
has proven to be a difficult and iterative process. None of the three countries
have gotten the market right in initial design and implementation. That is
hardly surprising and is by no means a criticism. Such experience has been
universal. Market design in the power sector is simply incapable of being a
static instrument. Designs require constant tweaking, based on evolving
circumstances. Similarly, the rules governing market operation, contingen-
cies (e.g., Colombian guerrillas blowing up transmissions lines, making
isolated load pockets subject to the exercise of market power), and behav-
ioral patterns must be dynamic and subject to change. In Guatemala and
Honduras, in fact, with the prospect of being part of a much larger regional
market, rules concerning electricity markets within their respective national
boundaries, by definition, must be provisional. Thus, electricity markets will
continue to depend upon institutions being in place to intervene when
circumstances so require. Indeed, it is only in Honduras, the country that has
made the fewest market reforms, where substantial market changes are
recommended (e.g., vertical disaggregation/unbundling, limits on hori-
zontal market power, PPAs with both capacity and energy components,
delayed spot-market implementation until the regional market is functional,
single buyer, economic merit dispatch, central pool with all capacity offered,
time of day pricing and metering, and fully allocated tariffs). Otherwise, the
specific suggestions in the country studies for sustainability strategies are
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related to institutional improvement. In short, while market design and
implementation are of great importance, the sustainability of reforms ulti-
mately lies with the institutions created for policymaking, governance, plan-
ning, and regulation.

Institutional Underpinnings

As the editors point out, success of reform depends on the institutional
setting. Analysis of the chapters demonstrates the interrelationship
between power sector reform and the existence or establishment of an
institutional framework within which reforms can be made to work. The
analytical framework begins the discussion with the minimal institutional
foundation for reforms: rule of law, protection or property rights, func-
tional judiciary, respect for contracts, appropriate regulatory capacity, and
effective antitrust laws and enforcement. Many of these themes are reiter-
ated and reinforced in the three country studies.* For example, the
Colombia study, in its discussion of a court decision, raises serious ques-
tions as to whether a civil law system can accommodate independent
regulatory institutions. Institutionally speaking, such judicial findings
strike at the very heart of the recent reforms.

With regard to institutional arrangements specific to the sector
reform, the issues fall into three broad categories: governance, regulation
(including antitrust), and enhancing public awareness and participation.

Governance: Roles and Responsibilities

Governance issues relate largely to clarifying the roles of market players and
how their responsibilities are carried out. As noted in the country studies,
the history of power sector regulation is replete with battles over who makes
policy decisions. Jurisdictional disputes are best resolved by clearly defining
the respective spheres of influence of the various institutions. What is the
role of the ministry? What is the role of the regulator? Who makes which
sets of decisions? These basic questions must be sorted out.

* Such key institutional requirements are fundamental societal questions that go well beyond the needs of
power sector reform, and therefore receive perhaps less attention from the authors than they might
otherwise deserve. The relationship between those elements, particularly a functional judiciary, and
power sector reform deserves further study and analysis.
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In Colombia, disputes grew so intense that the directors of its Energy
and Gas Regulatory Commission (CREG) were removed from office. That
dispute questioned whether the regulator should make policy, with the
ministry contending that it, not the regulator, was the formulator of
policy and that CREG’s mission was largely to implement and enforce it.
That formulation was not terribly helpful, because, in fact, few regulatory
decisions are devoid of policy implications. Colombia’s situation was
made even more complex by the existence of another agency, the
Superintendence of Residential Public Utilities (SSPD), whose sector
functions were closely related to regulation.

In Honduras, absence of a separate energy ministry has led, in the view
of the study’s authors, to lack of effective leadership on sector matters. A
single agency, the Environment and Natural Resources Secretariat
(SERNA), is responsible for planning system expansion of the power sector,
while also serving as the environmental regulator. The authors quite
correctly note the conflict of interest inherent in SERNA’s portfolio.

Guatemala’s Ministry of Energy and Mines (MEM), the country
study’s authors note, is hindered by a weak policymaking and planning
apparatus. No one is entrusted with formulating a sector vision. Similarly,
they point to the Wholesale Market Administrator’s inability to resolve
disputes between market participants.

Experiences in each of the three countries studied suggest that, as the
new model was put in place, insufficient thought was given to what
actions were needed to establish a sustainable, non-conflicted, policy-
making and planning function. In the old regime, state ownership and
management of sector assets and operations made clearly defined roles
less of a necessity. In the new world of private commercial entities doing
business in a regulated market under policy and planning guidance from
the government, responsibilities must be clearly defined, and relevant
governmental institutions must have the capacity to carry out their
responsibilities effectively.

Regulatory Issues

In addition to good governance, a well-performing power sector requires
that regulatory institutions be in place to consistently enforce rules and
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regulations. The editors note that even a competitive market can operate
effectively only when appropriate technological, economic, and institu-
tional conditions are in place. All three studies point to regulatory agen-
cies lacking sufficient resources to do their job. In Colombia, low salary
levels have contributed to high turnover at CREG, and regulators are
limited in their ability to retain consultant experts. In Guatemala, direc-
tors’ salaries at the National Electricity Energy Commission (CNEE)
consume a disproportionate portion of budget resources. In all three
countries, privatization has resulted in an exodus of critical expertise and
experience to the private sector.

The studies are replete with examples of lack of adequate regulatory
independence. In Colombia, three ministers sit on the CREG board and,
collectively, can veto agency decisions. In all three countries, regulators’
independence is institutionally impaired by terms of office that are
commensurate with those of the president rather than staggered, ministe-
rial involvement in appointment of commissioners, and ministerial sub-
agency, rather than free-standing, status.

Finally, all of the studies point to deficient antitrust laws and enforce-
ment. The notion of antitrust laws is new to many countries, and current
regulators have little history of enactment and enforcement to guide
them. Moreover, the tools available to them are clumsy and ineffective. In
Honduras, for example, there is a flat prohibition on any actor owning
more than 25 percent of the nation’s generating capacity. That type of
instrument in a market as dynamic as that found in the power sector, and
which may be quickly rendered obsolete by the emergence of a regional
market, is virtually useless in controlling the exercise of market power.

All of the impairments so well identified in the country studies show
that insufficient thought was given to what is necessary for the creation of
truly independent, credible regulatory agencies. As a result, the agencies
are substantially impaired and vulnerable to political interference. Thus, it
is hardly surprising that, as the Colombia study points out, regulatory
decisions are not as predictable or qualitative as they should be.

Recommendations from the three country studies demonstrate that
the reforms are not sustainable without rectifying the structural defects in
the regulatory regime. Taken collectively, the studies make a compelling
case for giving regulatory agencies sufficient resources, independence, and
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defined responsibilities to perform effectively and credibly. Given the
centrality of regulation to the sustainability of the new sector regime, the
case simply cannot be refuted. Indeed, this is an area where multilateral
and bilateral lenders, as well as governments, need to devote considerable
attention in the coming years.

Enhancing Public Awareness

Finally, the public must be made more aware of its role in the newly
designed power sector and provided more and better opportunities to
participate in fully transparent regulatory and policymaking proceedings.
Each case study calls for more transparency and opportunity for public
education and participation.” Clearly, regulatory agencies have operated
without having first established an adequate base for full transparency
and public participation.

A Recommendation: International Standards

One obvious question is why are there no international standards or
guidelines that could be adapted to fit the circumstances of countries
contemplating or undergoing power sector reform. Creating such stan-
dards would be useful from at least two points of view. The first, and most
obvious, is that it would provide guidance on aspects of regulatory
regimes that would be acceptable to investors and multilaterals, among
others. The book points to numerous areas where establishing minimally
acceptable international standards might be helpful. These include regu-
latory independence, legal standards applied to regulatory decisions, clar-
ification between ministerial/executive and regulatory functions, and
principles of transparency.

The second area where such standards would be of value is in
assessing regulatory decisions. As the Honduras study points out, it is
difficult for an international investor to visualize effective regulation by a
country as small and poor as Honduras. If the regulator in such a country

> Perhaps the Guatemala study best exemplifies such problems when it relates the story of an attorney for
the regulatory agency who was attacked with a machete at a putative local public hearing. While the
agency was trying to do the right thing, the public understanding of the process was obviously less than
complete.
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were to make a decision that the investor viewed as unfavorable, the
country’s reputation in world capital markets would likely be in tatters.
The only effective defense for investors is to have a benchmark against
which their decisions could be evaluated. Minimal, international regula-
tory standards could well provide such a benchmark. Within the context
of global capital markets, having a reputable institution set such standards
would seem sensible.

To sum up, this book makes the compelling case that the reforms may
not prove sustainable unless further study and work are undertaken in the
short term to build a stronger institutional platform to support them. As
the editors note, reform is an ongoing process, not a one-time decision.
Many reforms undertaken over the past decade were unavoidable, and
there is little room for turning back; thus, sustainability should be viewed
as a paramount concern. This puts the sustainability question front and
center. For the supporters of the reforms already undertaken, the message
is simple: much work remains if the reforms are to be sustainable.
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