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ABSTRACT

How are river systems governed under market-oriented water and
electricity policies? How are competing water and energy uses coor-
dinated in a context of markets and privatization? I answer these
questions by studying hydropower in Chile as an example of the
water-energy nexus: that is, analyzing hydropower along the two
different axes of water law and electricity law. Chile is a world leader
in applying neoliberal policies in both water and electricity sectors,
and the national electricity system depends heavily on hydropower.
Because hydropower is both a use of water and a source of electricity,
it plays a different yet essential role in each sector. Hydropower
dams are governed by both water and electricity laws, but the two
laws treat water differently and value it for different purposes. I con-
clude that Chilean electricity law has granted de facto property
rights to water to the owners of hydropower dams, and that electric-
ity law trumps water law in rivers with hydropower development.
This situation is bad news for water sustainability and governance.
In the context of climate change, the interactions between water and
energy are more complex and critical than in the past, and we need
more studies of hydropower’s dual roles in the two systems.

I. INTRODUCTION: HYDROPOWER AS WATER-ENERGY NEXUS

Electricity—carrier of light and power—devourer of time and
space—bearer of human speech over land and sea—greatest servant
of man—itself unknown.

—Carving on exterior of train station building,
Union Station, Washington, D.C., ca. 1908

Editors’ note: The Natural Resources Journal was not able to verify the foreign language
sources used in this article.
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Hydropower is booming in Chile, driven by a perceived national
energy crisis and favored by international concerns about global warm-
ing and fossil fuels. Chile’s economic growth has been weakened by
chronic shortages of electric power over the past decade—triggered by a
severe drought in 1998 that caused blackouts in Santiago and worsened
by the decline of Argentina’s natural gas exports to Chile." The fact that a
drought helped to cause blackouts shows the country’s dependence on
hydropower. The Chilean government and business sector have re-
sponded to these problems by making new power development an ur-
gent priority. Investors and power companies, both Chilean and foreign,
have proposed building dozens of new hydropower dams on rivers
throughout central and southern Chile.* Other projects involve modify-
ing existing dams and canals in order to increase their power generation.
The projects range in size from small to large, and many are under way
or already finished. Investors and power companies have also proposed
and built a variety of new thermal power plants.’

The proposed dams in Patagonia have gotten the headlines and
caused the most public conflict, both within Chile and internationally.*
Patagonia is the rugged and remote region shared by Chile and Argen-
tina at the southernmost end of South America that is legendary for its
dramatic landscapes, harsh weather, and wunique wildlife and
ecosystems.

1. See infra Part V.

2. Christidn Viancos, Hidroeléctricas Retoman Fuerte Protagonismo en Inversiones, EL
MERCURIO (SANTIAGO), Aug. 29, 2005, at B1, available at http:/ /diario.elmercurio.cl/detalle/
index.asp?id=%7B51f15806-c770-48ca-9f2b-62845bb85c96%7D [hereinafter Viancos,
Hidroeléctricas Retoman Fuerte Protagonismo]; Christidn Viancos, 23 Nuevos Proyectos Avivan
Oferta Eléctrica, EL MERCURIO (SANTIAGO), Aug. 29, 2005, at B9, awailable at http://
diario.elmercurio.cl/detalle/index.asp?id=%7B51f15806-c770-48ca-9f2b-62845bb85c96%7D
[hereinafter Viancos, 23 Nuevos Proyectos]; Christidn Viancos, La Millonaria Agenda Eléctrica,
EL MERCURIO (SANTIAGO), May 21, 2006, available at http:/ /diario.elmercurio.cl/detalle/in-
dex.asp?id=%7B44eb2b74-088d-4d83-a645-bcbdf23e1b82%7D [hereinafter Viancos, La Mil-
lonaria Agenda Eléctrica].

3. In Chile thermal power generation uses coal, natural gas, and oil, nearly all of
which are imported. See Comisién Nacional de Energfa, El Sector Eléctrico en Chile (1996)
[hereinafter Comisién Nacional de Energia, El Sector Eléctrico].

4. The following environmental magazine cover story gives a flavor of the interna-
tional debate: “Patagonia Under Siege: Will Chile’s Booming, Energy-Hungry Economy
Lay Waste to the Country’s Last Untamed Frontier? A Global Parable.” See George Black,
Patagonia Under Siege: Will Chile’s Booming, Energy-Hungry Economy Lay Waste to the Coun-
try’s Last Untamed Frontier? A Global Parable, ONEARrTH, Fall 2006, at 15, available at http://
www.nrdc.org/OnEarth/06fal/patagonia.pdf. More recently the New York Times published
an editorial, “Patagonia Without Dams,” with similar rhetoric. See Editorial, Patagonia With-
out Dams, N.Y. Times, Apr. 1, 2008, at A22, available at http:/ /www.nytimes.com/2008/04/
01/opinion/01tue3.html (the April Fool’s Day date appears to be a coincidence).
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The Andes Mountains, a range running north-south, separates Ar-
gentina and Chile. The Argentine side has much greater land area and
drier climatic conditions (due to the mountains’ rain shadow, because
the region’s weather systems generally move from west to east). In con-
trast, Chilean Patagonia is a narrow and rainy strip of land along the
Pacific coast (much like the Pacific Northwest coast of North America).
The rivers on the Chilean side are short and steep, running west from the
mountains to the sea and are still wild and undammed.”

An alliance of Spanish and Chilean power companies has planned
a series of large hydropower dams on rivers in Chilean Patagonia.® The
Chilean government has generally supported the dams, as well as the
1200-mile transmission line that would be built to central Chile, with the
basic argument that the economic benefits outweigh the environmental
costs. For purposes of future hydropower development, Region XI
(Aysén) is by far the most important in Chile; this single region, with less
than 1 percent of the nation’s population, has more than 30 percent of its
total precipitation, runoff, and hydropower potential.” Environmental or-
ganizations and eco-tourism interests in Chile, the United States, Ca-
nada, Europe, and elsewhere have been strongly opposed to building
dams in this region.® Within Chile there is also growing interest in build-
ing a greener model of regional economic development in Patagonia—a
model based on eco-tourism and environmental amenities, rather than

5. See map infra Part IV.B. “Patagonia” is a term used loosely in Chile and Argentina.
In general it refers to the southernmost regions of both countries that are sparsely popu-
lated and with a harsh climate; however, there is no official definition. In Argentina, Pata-
gonia is often considered to be everything south of the Colorado River, in the Province of
Neuquén (roughly 39 degrees south latitude). In Chile, Patagonia generally means the area
south of the city of Puerto Montt in Region X, which marks the southern end of “mainland”
Chile (roughly 42 degrees south latitude). Hence Chilean Patagonia consists of the coun-
try’s two administrative regions that are farthest south, Regions XI and XII (also called the
Regions of Aysén and Magallanes, respectively), as well as part of Region X. For historical
background, see HaNs STEFFEN, PATAGONIA OcCIDENTAL (2009).

6. The Spanish company, ENDESA Esparia, was recently bought by an Italian power
company, ENEL, in 2007 with no apparent effect on its operations in Chile. See “ENEL,
Acciona Acquire Endesa with $60 bn Bid,” THE FinanciaL Express, Oct. 5, 2007, available at
http:/ /www financialexpress.com/printer/news/225195/.

7. Francisco Riestra, Hydrography of the Aysén Region, Address at the Pan-Ameri-
can Advanced Studies Institute (Jan. 2005); Luis Court, La Hidroelectricidad en Chile, 143
Revista de Ingenierfa Chilena, 1994, at 26 [hereinafter Court, La Hidroelectricidad en Chile];
Comisién Nacional de Energfa, El Sector Energia en Chile (1989) [hereinafter Comisién Na-
cional de Energfa, El Sector Energfa I]. As discussed infra Part IV, Chilean engineers have
recognized this potential for many decades, but until recently the region’s great distance
from the country’s central electricity grid has made it too expensive to build any dams in
the region.

8. See sources cited supra note 4.
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the pattern of exploitation and export of natural resources that character-
izes the rest of the country—and one campaign for a greener model of
economic development adopted the slogan: “Aysén—Life’s Reserve”
(Reserva de la Vida).’

A. Three Global Trends in Water and Energy Policies

The proposed dams in Patagonia make the current hydropower
boom unprecedented in Chilean history. Beyond the national context, the
Chilean case reflects global trends in water and energy policies that have
converged in recent years. The interactions between water and energy
policies are shaping the future sustainability of ecosystems and economic
systems around the world. Trends and conflicts in three areas will deter-
mine the future role of hydropower in water and energy systems: (1)
climate change; (2) privatization and markets; and (3) ecosystem ser-
vices. Focusing on hydropower, as discussed below, offers a unique win-
dow into how all these issues interact.

The first global trend is the link between hydropower and climate
change. Hydropower development has been boosted around the world
by growing concerns of global warming and the need to reduce carbon
emissions."” Because hydropower does not pollute the environment or
emit carbon, it is an essential part of discussions about moving to clean
and renewable energy systems. But hydropower’s problems are serious;
the negative environmental and social impacts of dams are now widely
recognized."” Moreover, the changing climate shows the importance of
the many interactions and feedback loops between water and energy sys-

9. See, e.g., Ecosistemas, Home Page, http://www.ecosistemas.cl (last visited July 13,
2009); Patagonia Chilena jSin Represas!, Home Page, http://www.patagoniasinrepresas.cl
(last visited July 13, 2009); Aisén Reserva de Vida, http://www.aisenreservadevida.com/
(last visited July 13, 2009); Coalicién Ciudadana por Aisén Reserva de Vida, http://
aysenreservadevida.blogspot.com/ (last visited July 13, 2009). In 2008, a large coffee-table
book with beautiful photographs was published in Chile by many of these activists. See
Pataconia CHILENA {SIN Rerresas! (Patricio Rodrigo & Juan Pablo Orrego eds., 2008).

10. See World Bank, Water Resources Sector Strategy: Strategic Directions for World
Bank Engagement (2004), at 17-18 [hereinafter World Bank, Strategic Directions]. For re-
cent overviews of hydropower in South America and the global context, see Luiz Barroso et
al., Creating Harmony in South America, IEEE POWER & ENERGY MaGAZINE, July/Aug. 2006,
at 32; Hugh Rudnick et al., A Delicate Balance in South America, IEEE POwWER & ENERGY
MacaziNg, July/Aug. 2008, 22 [hereinafter Rudnick et al., A Delicate Balance in South
America).

11. Patrick McCurLy, SiLENCED Rivirs: THE EcoLoGY AND Povritics oF LARGE Dams
(1996) [hereinafter McCurLry, SI.ENCED RivERs]; WORLD CommIssioN oN Dams, Dams AND
DevELOPMENT: A NEw FRAMEWORK FOR DECISION-MAKING (2000), available at http://www.
internationalrivers.org/en/africa/dams-and-development-new-framework-decision-mak-
ers [hereinafter WorLD CommissioN oN Dams, Dams AND DEVELOPMENT]; SANDRA POSTEL &
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tems. Water is needed to produce energy and energy is needed to make
water available. These interactions are sometimes called the “water-en-
ergy nexus” (or the “energy-water nexus”)."”

The second trend has been the wave of policies favoring markets
and privatization since the 1980s that have transformed water and elec-
tricity systems in many countries. These policies are often called “ne-
oliberal” and are referred to as the “Washington consensus,” although
different countries have adopted different versions of them.” More re-
cently there has been a backlash against free markets in most national
and international policy debates, which has begun to favor stronger gov-
ernment regulation in many areas, including electricity and finance.
Nevertheless, some basic principles of market economics, such as the
need to make trade-offs and increase efficiency in allocating resources,
will continue to influence water and energy policymaking in almost any
political context. The key question, in a nutshell, is how to find the right
balance between markets and regulation.” In a world whose changing
climate means that water-energy interactions are more critical than
before, very few people have yet analyzed the water and energy sectors
together.

The third global trend is the growing policy emphasis on ecosys-
tem goods and services as a way to think about sustainable develop-
ment. There are various analytical approaches to these issues—with the
Millennium Ecosystem Assessment probably the largest and best-known
study—but all share the common goal of combining ecology and eco-
nomics in some holistic, interdisciplinary way." In the case of rivers and
freshwater ecosystems, protecting an environmental flow regime is the

BRrIAN RICHTER, RIVERS FOR LIFE: MANAGING WATER FOR PEOPLE AND NATURE (2003) [herein-
after PosTEL & RICHTER, RIVERS FOR LIFE].

12. The water-energy nexus has begun to attract more policy analysis both internation-
ally and within the United States. See, e.g., RONNIE COHEN ET AL., ENERGY DOWN THE DRAIN:
Tre HmpeEN Costs OoF CALIFORNIA WATER SuppLy (2004); UNiTED NATiONS INDUST. DEV.
OrG., Water and Energy, in 2Np UNITED NATIONS WORLD WATER DEv. REPORT 305 (2006).

13. There is a vast literature about neoliberalism and the Washington Consensus. See,
e.g., PEDRO-PABLO KuczyNski & JoHN WILLIAMSON EDS., AFTER THE WASHINGTON CONSEN-
sus: RESTARTING GROWTH AND REFORM IN LATIN AMERICA (2003).

14. John Besant-Jones, Reforming Power Markets in Developing Countries: What Have We
Learned?, Energy and Mining Sector Board Discussion Paper 19 (2006) [hereinafter Besant-
Jones, Reforming Power Markets].

15. See The Millennium Ecosystem Assessment, http:/ /www.millenniumassessment.
org/en/Index.aspx (last visited July 13, 2009) (noting many publications resulting from this
massive international effort); see also Frances Irwin & Janet Ranganathan, Restoring Na-
ture’s Capital: An Action Agenda to Sustain Ecosystem Services (2007). On freshwater
ecosystem services in particular, see Bruce Aylward et al., Freshwater Ecosystem Services, in 3
EcosystEms aND HumAN WELL-BEING: PoLicy Responsks 213 (2005) [hereinafter Aylward,
Freshwater Ecosystem Services]; Kate Brauman et al., The Nature and Value of Ecosystem Ser-
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critical factor in long-term sustainability. Hydropower development, by
its nature, changes and controls a river’s previous flow regime.

These three broad trends—climate change, markets, and ecosys-
tems—conflict in at least one essential way; markets in natural resources
require that specific parts of an ecosystem be defined and treated as sep-
arate, tradable goods known as commodities. Ecosystems, however,
weaken and function poorly when some of their component parts are
removed or when key relationships are undermined. This conflict turns
on different notions of value and property ownership, and raises some spe-
cific questions: By what rules, norms, and practices should economic and
ecological value be determined and measured?'® Who owns water and
energy resources, and in what ways? And, finally, what are the key fea-
tures of ownership, its powers, and its limits? These questions can be
boiled down to one critical issue: What property rights, rules, and institu-
tions can allow market approaches to water and energy use without destroying
long-term environmental sustainability?

B. Focusing on Hydropower to Understand the Water-Energy Nexus

In this article, I argue that hydropower offers a special perspective
on how to answer this question because hydropower is a physical nexus
between water and electricity systems. Hydropower plays a fundamen-
tal role in each of these systems separately but simultaneously. As mate-
rial substances, water and electricity are so physically different that they
cannot be marketed in the same ways or to the same degrees, yet, in
hydropower, they are stuck together. They are both resources that circu-
late through larger social and ecological systems and they require sepa-
rate infrastructures for that circulation.” These different systems of
circulation lead to a variety of problems that are important in their own
right and are illustrative of the broad question posed above.'®

The key in answering this question is to analyze hydropower
along the two different axes of water and electricity.”” In the context of

vices: An Overview Highlighting Hydrologic Services, 3 ANNUAL REVIEW OF ENVT. & RESOURCES
67 (2007).

16. See, e.g., James Salzman & J.B. Ruhl, Currencies and the Commodification of Environ-
mental Law, 53 StaN. L. Rev. 607 (2000).

17. For a political economic argument that relates the circulation of water to the circu-
lation of value and power, see Erik SwWyNGEDOUW, SocCIAL POWER AND THE URBANIZATION OF
WATER: FLows oF POWER (2004) [hereinafter SwyNGEDOUW, SOCIAL POWER].

18. The legal and economic complexities of treating water as energy have a long his-
tory. See, e.g., Carol Rose, Energy and Efficiency in the Realignment of Common Law Water
Rights, in PROPERTY AND PERsuasiON, 163-96 (1994) [hereinafter Rose, PROPERTY AND
PERSUASION].

19. See infra Parts III, IV, V.
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energy, greater dependence on hydropower is more risky in a changing
climate. Climate change will make water supplies more uncertain, more
variable, and scarcer in many regions, which will undermine power gen-
eration. These water supply problems will also affect thermal power
plants because they use a large amount of water in creating steam and in
cooling.”” Under changing climatic conditions, it will be critical for the
electricity sector to better coordinate hydro and thermal power with their
different technical features, trade-offs, and political and economic inter-
ests.” It will also be important to better understand the relationship be-
tween large and small hydropower projects, and between dams with
reservoir storage and dams without it (i.e., run-of-the-river dams).”

In the context of water, hydropower has always affected other
water uses—including agricultural, urban, and environmental uses—in
the same river basin, and such effects are inevitable when a dam changes
a river’s flow regime. Some effects on other water users have been posi-
tive and some have been negative depending on the design and opera-
tion of a given dam. Today, however, in the context of global water
crisis, the relations among different water uses are increasingly critical.
There are growing demands and competition for water at a time of more
erratic and extreme hydrological conditions, which will increase water’s
economic value and the intensity of social and political conflicts. A new
hydropower boom will raise new challenges for water governance and
for integrated water resources management (IWRM)—the current inter-
national standards for water reform®—and current progress toward
water sustainability is likely to suffer.

These energy and water problems exist in any legal and regula-
tory context but they take particular forms when markets are dominant.
Markets mean that property rights and economic value are defined and
measured by the logic of commodities—that is, abstract and quantified
by a common numerical standard. It takes non-market institutions of law
and politics to resolve conflicts over values that are qualitatively differ-
ent.”* This contrast prompts the specific research questions examined in
this article: How are rivers governed under market-oriented water and

20. Davip GiLLiLAN & THOMAS BROWN, INSTREAM FLOW PROTECTION: SEEKING A BAL-
ANCE IN WESTERN WATER Usg 64-70 (1997).

21. See infra Parts IV, V.

22. See infra Parts IV, V.

23. See, e.g., CARL J. BAUER, SIREN SONG: CHILEAN WATER LAw As A MODEL FOR INTER-
NATIONAL REFORM (2004) [hereinafter BAUER, SIREN SONG]; KEN Conca, GOVERNING WATER:
ContenTIOUS TRANSNATIONAL PoLiTics aND GrLosaL INnsTiTuTiION Burpmng (2006); World
Bank, Strategic Directions, supra note 10; PosTeL & RICHTER, RIVERS FOR LIFE, supra note 11.

24. CarL J. BAUER, AGAINST THE CURRENT: PRIVATIZATION, WATER MARKETS, AND THE
StaTE IN CHILE (1998) [hereinafter BAUER, AGaINsT THE CURRENT]; Carl J. Bauer, Slippery
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electricity policies? How has the privatization and restructuring of the
electricity sector affected water uses? How are different water and en-
ergy uses coordinated in a market framework, and what are the implica-
tions for water governance and sustainable development?

I will try to answer these questions by analyzing hydropower in
Chile along the two different axes of water and electricity. The two axes
intersect at hydropower, a nexus between water and energy, and there-
fore hydropower is regulated from two different directions and for dif-
ferent purposes. Because hydropower is both a use of water and a source
of electricity, it is governed by the laws and regulations of the water
sector and the energy sector. In Chile, as in many other countries, the
two sectors’ laws and regulations are generally not well integrated; they
have different histories, objectives, and subject matter.” For specific pur-
poses such as hydropower, however, the integration is strong.

An anecdote from my fieldwork may help explain what I am wor-
ried about in this article. I have argued in previous work that Chile’s
water law and institutional framework have done a poor job handling
multiple water uses or river basin conflicts.” In the mid-1990s I was do-
ing research in the Maule River basin in central Chile, interviewing peo-
ple about how different dams and reservoirs coordinated their
regulation and storage of river flows. My angle was water rights, and I
was studying certain features of Chile’s free-market water law that made
it harder to resolve water conflicts—such as conflicts between farmers
and hydropower companies, as well as conflicts between different power
companies. To my surprise, the managers and professional staff in the
competing power companies were not concerned about the water rights
problems. They relied instead on Chile’s electricity law to coordinate the
many dams there and they were basically satisfied with how that
worked.”

At the time, I mainly understood this observation as evidence that
Chilean water management institutions were weak, and I still think that
argument is true as far as it goes. But in the decade since then, I have
come to worry more about the electricity angle in Chile and around the
world. How does electricity regulation affect water uses and water man-
agement? What does it mean for electricity law to govern rivers when
water law fails?

Property Rights: Multiple Water Uses and the Neoliberal Model in Chile, 1981-1995, 38 NAT.
RESOURCES J. 109 (1998) [hereinafter Bauer, Slippery Property Rights].

25. PniLiP RAPHALS, RESTRUCTURED RIVERS: HYDROPOWER IN THE ERA OF COMPETITIVE
MARKETs (2001).

26. BAUER, AcaINsT THE CURRENT, supra note 24, at 79-110; Bauer, Slippery Property
Rights, supra note 24, at 109; BAUER, SIREN SONG, supra note 23.

27. BAUER, AGAINST THE CURRENT, supra note 24, at 106.

P
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Why study Chile? Chile is an excellent case to study these ques-
tions because Chile has been an international leader and paradigmatic
case of neoliberal law and economics since the late 1970s.”® These charac-
teristics are true both at the macro level and in the specific sectors of
water and electricity. Chile is also a paradigmatic case of national eco-
nomic dependence on the export of natural resources, making the coun-
try especially dependent on ecosystem goods and services in the future.
Finally, Chile’s national electricity system has long depended on hydro-
power as a primary energy source so the country has a lot of historical
experience with these issues before the current hydropower boom.

In Part II, I describe my analytical framework and approach in a
bit more detail. Parts III and IV then examine hydropower along the two
axes of water and electricity and I discuss, in depth, how each sector’s
laws and regulations affect hydropower development and operation.
Part III focuses on the relationship of hydropower to other water uses,
while Part IV focuses on the relationship of hydropower to other forms
of generating electricity. Part V brings the two sectors together by look-
ing at key examples of how the sectors and their policies have interacted
in recent years, especially since Chile returned to democratic govern-
ment in 1990. Both Parts IV and V emphasize the perspective of electric-
ity issues, with the relationship between hydropower and thermal power
in the electricity sector as a central organizing theme. Part VI offers con-
cluding remarks.

Because electricity is the primary focus of this article, I look at
hydropower in Chile from the perspective of electricity law and policy
with the goal of explaining this perspective to people who are not elec-
tricity experts. This electricity focus also complements my past work, in
which I have analyzed Chilean hydropower from the perspective of
water law and policy.”” In other words, I aim to add the energy half of
the water-energy nexus to my analysis. The reader should bear in mind
that I am a water expert trying to understand electricity, which is no easy
task. My experience in different countries has been that energy experts
know remarkably little about water issues and water experts know re-
markably little about energy issues. The two groups speak different tech-
nical languages that are daunting to outsiders and they rarely talk to
each other.

Some readers may be surprised that I do not examine Chilean en-
vironmental law in this article. The reason is that I think the environmen-
tal law has had very little impact on the issues I discuss here. This is by

28. BAUER, AGAINST THE CURRENT, supra note 24, at 1-9; BAUER, SIREN SONG, supra note
23.
29. See sources cited supra note 26.

P
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design; Chile’s environmental regulatory framework is intentionally
weaker than the sectoral laws that it is supposed to coordinate. Other
than changing some details, even the country’s Environmental Impact
Assessment process has made little difference for hydropower projects—
although in exceptional cases the process has offered an arena for public
opposition.”

II. FRAMEWORK: GEOGRAPHY, LAW,
AND POLITICAL ECONOMY

Besides my analysis of hydropower as a water-energy nexus
along the two axes of water and electricity, my general framework and
approach draw on several disciplines. Because some of these are interdis-
ciplinary fields in themselves, I will describe them very briefly before
getting into the meat of the article. These fields include geography, law,
and political economy, with a strong historical emphasis running
through all of them. By “historical emphasis,” I mean both the study of
specific empirical cases and also the study of how things change over
time. Property is where these fields overlap most closely, and I focus on
property as a way to bring the fields together and ground them in land,
the natural environment, and water.?!

First, geography: The relationship between humans and nature is
one of the oldest and central themes of geography as a discipline. This
relationship, of course, has many aspects and can be studied from the
many angles of bio-physical sciences, social sciences, and humanities.
For me, geography helps to ground the other humanities and social sci-
ences in land and the physical world. A geographic perspective explains
my focus on the different physical characteristics of water and electricity,
and how they influence law and political economy. Geography also sup-

30. See BAUER, SIREN SONG, supra note 23, at 61-62; Manuel Prieto, E1 Modelo Chileno
de Gestiéon Hidroeléctrica: Una Approximacion desde la Sustenabilidad Profunda (Nov.
2007) (unpublished M.A. thesis, Pontificia Universidad Catélica de Chile) (on file with Lo
Contador Library, Pontificia Universidad Catdlica de Chile) [hereinafter Prieto, El Modelo
Chileno]; Manuel Prieto & Carl Bauer, Hydroelectric Power Generation in Chile: An Insti-
tutional Critique of the Neutrality of Market Mechanisms (unpublished paper) [hereinafter
Prieto & Bauer, Hydroelectric Power]; David Tecklin et al., Making Environmental Law for
the Market: The Emergence, Character, and Dilemmas of Chile’s Environmental Regime
(unpublished paper) [hereinafter Tecklin et al., Making Environmental Law].

31. Ihave discussed my theoretical framework and methods in somewhat more detail
in BAUER, AGAINST THE CURRENT, supra note 24, at 6-9; BAUER, SIREN SONG, supra note 23, at
8-16.
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ports my focus on the regional contexts and landscapes of rivers and
river basins.”

By law, I mean both law in formal legal terms and also law in
social context—as understood in the broad academic field known as law-
and-society studies. Part of this analysis is strictly legal and focuses on
the “law on the books,” as if law were autonomous from society. The rest
of the analysis includes politics, economics, society, and history and aims
to understand the “law in action.”® This article is structured around two
specific Chilean laws, each of which I discuss in legal, political, eco-
nomic, and institutional terms. The two laws are the 1981 Water Code
and the 1982 Electric Law.* The geographic angle is especially evident
within this analysis because the subject matter of these laws involves
land, environment, and natural resources.

By political economy, I simply mean the combination of politics
and economics, which is based on the premise that the two spheres can-
not be separated either in the real world or in theory.” Political economy
overlaps with law-and-society since both fields share a focus on legal
and political institutions in social, economic, and historical context. In
particular, I draw on the related fields of institutional economics and
law-and-economics.* All these perspectives are needed to understand
markets, property rights, and regulation. Legal rules, social norms, polit-
ical decisions, and institutional arrangements determine how different
markets work and how economic values are defined. The geographic an-

32. Within geography there have been a variety of approaches to studying water re-
source management, along the spectrum from bio-physical sciences to social sciences and
humanities. Some important examples focused on water policies and political economy
include Karen Bakker, Neoliberalizing Nature? Market Environmentalism in Water Supply in
England and Wales, 95(3) ANNALS OF THE ASSOCIATION OF AMERICAN GEOGRAPHY 542 (2005)
[hereinafter Bakker, Neoliberalizing Nature?]; KAREN BAKKER, AN UNCOOPERATIVE COMMOD-
1TY: PRIVATIZING WATER IN ENGLAND AND WALES (2003) [hereinafter BAKKER, AN UNCOOPER-
ATIVE COMMODITY]; SWYNGEDOUW, SOCIAL POWER, supra note 17; James L. Wescoat Jr., Water
Policy and Cultural Exchange: Transferring Lessons from Around the World to the Western United
States, in IN SEARCH OF SUSTAINABLE WATER MANAGEMENT: INTERNATIONAL LESSONS FOR THE
AMERICAN WEST AND BEYonD 1 (2005); Gilbert White, A Perspective of River Basin Develop-
ment, 22 Law & Contemp. Pross. 157 (1957).

33. See The Law and Society Association, http://www lawandsociety.org (last visited
July 14, 2009). See also sources cited in BAUER, SIREN SONG, supra note 23, at 138 n.17.

34. See infra Parts 111, IV. I do not discuss the 1994 Environmental Law in this article
because it is secondary to the other laws, nor do I discuss the 1980 Constitution, which I
have analyzed in previous publications. BAUER, AGAINST THE CURRENT, supra note 24, at
11-31; Carl J. Bauer, Derecho y Economia en la Constitucion de 1980, 2(1) PERSPECTIVAS EN
PoLitica, Economia Y GESTION 23 (1998) [hereinafter Bauer, Derecho y Economia].

35. There are of course many different schools of thought in political economy, but it
is not necessary to sort them all out here.

36. See BAUER, SIREN SONG, supra note 23, at 138 n.11.
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gle within this context involves the relationship between political econ-
omy and the natural environment.

Property is where all these fields come together, and where social
and institutional matters are grounded in land and nature. “Property,” in
the words of C.B. Macpherson, “is an enforceable claim to some use or
benefit of something.”” Property rights and duties determine the basic
institutional and regulatory framework for markets. These aspects are
especially critical when the things being bought, sold, and traded are
natural resources or ecosystem goods and services. How property rights
are defined and enforced is key in several ways: they determine how
people use, control, and allocate natural resources; they reflect legal, so-
cial, political, economic, and historical factors; they both determine and
reflect the distribution of costs and benefits of resource use—that is, who
gains and who loses; and they establish the rules of the game for markets
and other economic activities.*

When discussing specific political and economic forces that have
shaped the Chilean experience of water and electricity markets, my anal-
ysis of Chile’s water and electricity laws reflects the country’s broader
historical trends and context. Critical international factors have included
the geopolitics of energy in the Southern Cone and the role of foreign
capital in both water and energy sectors.”

A. Historical Background in Chile: Political and Economic Context

A brief summary of recent Chilean political and economic history
may be useful for some readers.” Chilean society underwent radical and
violent changes from the 1960s to the 1990s. A moderate reformist gov-
ernment in the 1960s (led by the Christian Democratic Party and Presi-
dent Eduardo Frei Montalva) was followed by a more revolutionary left-
wing government (led by the Popular Unity Coalition and President Sal-
vador Allende) from 1970-73. These trends, and the right-wing opposi-
tion they triggered, contributed to extreme social and political
polarization that eventually led to a military coup in 1973. The military
government (led by General Augusto Pinochet) held power for more
than 16 years, during which time it thoroughly transformed Chilean so-
cial, political, and economic systems. The regime depended on many ci-

37. ProPERTY: MAINSTREAM AND CRITICAL PosiTiONS 3 (1978).

38. There is, of course, a vast literature about property rights. I have cited and dis-
cussed some of it. See BAUER, AGAINST THE CURRENT, supra note 24; BAUER, SIREN SONG,
supra note 23. See also Rose, PROPERTY AND PERSUASION, supra note 18; PROPERTY: MAIN-
STREAM AND CRITICAL POSITIONS, supra note 37.

39. See discussion infra Part V.

40. See BAUER, AGAINsT THE CURRENT, supra note 24, at 3-5, and citations therein.
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vilian advisors to design and implement laws and policies. The military
was careful to institutionalize these changes in new legal arrangements
and a comprehensive Constitution in 1980.

In economic terms, the military government adopted strongly
free-market policies espoused by Milton Friedman and the University of
Chicago Economics Department, where many of the military’s Chilean
economic advisors had studied. Chile became world-famous as a pio-
neering, and extreme, example of neoliberalism.*

In 1990, Chile finally returned to an elected democratic govern-
ment. Since then, the country has been governed by a coalition of center-
left political parties known as the Concertacién, whose members were po-
litical opponents of the military regime. Despite these dramatic political
advances, however, the four successive governments of the Concertacién
have had to maintain core elements of the institutional legacy of military
rule—in particular the 1980 Constitution and the neoliberal economic
model. Although these core elements have been modified over the last 20
years, their basic structure and principles are still intact. In the 1980s, the
Concertacion committed to play by the Constitution’s rules as a condition
for peaceful democratic transition and all four governments since 1990
have honored that commitment. The Concertacion has also had little room
to change economic policies but, in this case, the coalition chose to stick
with a model that they came to consider largely successful and only at-
tempted to reform it around the edges.”

This background helps to explain crucial aspects of contemporary
political debate in Chile over water, electricity, and environmental policy
issues. Political and economic powers are highly concentrated in Chile.
Right-wing political parties and private business interests have a great
deal of power and influence, cemented by the country’s legal and institu-
tional framework.” In economic and regulatory matters, the govern-
ment’s authority is quite constrained. Any significant policy reform must
be agreed between the Concertacién and its political opponents. These
constraints should be kept in mind as I now turn to the specifics of water
and electricity law and policy.

As I will argue in Parts III and IV, the laws and policies governing
the water and electricity sectors in Chile share the general neoliberal
principles of markets and privatization. Their specific regulatory

41. BAUER, AGAINST THE CURRENT, supra note 24, at 11-31.

42. On the political and economic features of the 1980 Constitution, see BAUER,
Acainst THE CURRENT, supra note 24, at 11-31; Bauer, Derecho y Economia, supra note 34.
The four Presidents of the Concertacion have been Patricio Aylwin (1990-94), Eduardo Frei
Ruiz-Tagle (son of former President Eduardo Frei Montalva) (1994-2000), Ricardo Lagos
(2000-06), and Michelle Bachelet (2006-10).

43. BAUER, AGAINST THE CURRENT, supra note 24; BAUER, SIREN SONG, supra note 23.
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frameworks, however, are quite different; the water rights framework is
more laissez-faire than the electricity framework. The two sectors use
water for different purposes and, therefore, define property rights to
water in different and sometimes contradictory ways—de facto or de
jure.

B. Chile’s Physical Geography

Chile’s physical geography is unusual and has major conse-
quences for water resources. The country is long and skinny, stretching
along the southwest coast of South America; it is more than 2,500 miles
long from north to south (not including Antarctica, of which Chile claims
a piece) and averages about 100 miles wide from east to west. The Andes
Mountains run down the entire eastern border of the country and the
Pacific Ocean is on the west, which means that Chile has many short,
steep rivers that run west from the mountains to the sea. Because of the
country’s extreme latitudinal range, the climate changes gradually from
very dry in the north to very wet in the south. The central third of the
country lies between these extremes, with a Mediterranean-type climate,
which is characterized by dry summers and rainy winters. For people
familiar with the geography of North America, Chile can be compared to
a 100-mile-wide strip of the Pacific Coast, running from Baja California
to southeast Alaska—but upside down. Central Chile’s climate, where 90
percent of the population lives, is akin to Central California.**

III. HYDROPOWER AND WATER RIGHTS IN CHILE

Chile’s 1981 Water Code is the world’s leading example of a free-
market approach to water law and economics—the textbook case of
treating water rights not merely as private property but also as a fully
marketable commodity. Other countries have recognized variations of
private property rights to water but none have done so in such an uncon-
ditional and deregulated a manner as Chile. In the field of international
water policy, the Chilean Water Code has become a paradigmatic exam-
ple of free-market reform.*

44. See map infra Part IV.B.

45. The Water Code was dictated as Decree with Force of Law 1,122, on October 29,
1981. Much of this Part (Il) is adapted from previous works that have more complete
references, extended discussions of the Chilean Water Code, and its international signifi-
cance. See BAUER, AGAINST THE CURRENT, supra note 24, at 33-50; BAUER, SIREN SONG, supra
note 23, at 31-50; Carl J. Bauer, In the Image of the Market: The Chilean Model of Water Re-
sources Management, 3(2) INT'L ]. WATER 146, 146-65 (2005) [hereinafter Bauer, In the Image of
the Market]. For studies of Chilean water markets that do not focus on hydropower or river
basin management, see Carl Bauer, Bringing Water Markets Down to Earth: The Political Econ-
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Chile’s approach is notable because water has unusual physical
characteristics that make full private ownership and commoditization
hard to enforce. As a resource, water is both highly mobile—it is often
called “fugitive”—and frequently changes its physical state among the
three different phases of solid (ice), liquid, and gas (water vapor). The
global hydrological cycle works because of water’s unique ability to take
all three physical forms under the range of physical conditions common
on the Earth’s surface.** These dynamics mean that natural water sup-
plies are inherently variable and uncertain over time, as well as from one
place to another, which weakens the security of private property rights.
Moreover, water uses and transactions inevitably cause impacts on third
parties (also called externalities in economic terminology) because water
systems are so physically interconnected. These constraints on water
commoditization are widely recognized in different fields of law and the
social sciences.”

I will summarize the Water Code’s essential features before focus-
ing on the specific category of “non-consumptive” water rights, which
were created in 1981 and applied to water use for hydropower. I review
the legal and policy problems that have been raised by non-consumptive
rights, especially since Chile returned to democratic government in 1990.
I then conclude by looking at Chile’s recent reform of the Water Code in
2005 and the reform’s likely impact on hydropower in the future.

A. Water Code of 1981: Privatization, Markets, and Institutional
Consequences

Chile’s current Water Code is a classic example of what in Latin
America is often called the “law of the pendulum”; that is, the historical
tendency to swing from one extreme to the other in political and eco-
nomic affairs without finding a point of balance somewhere in the mid-
dle.® From the Spanish colonial period through the mid-twentieth
century (over 400 years), water legislation in Chile recognized private
rights to use water under some circumstances, even though these rights
were subject to a good deal of public regulation. In 1967, a reformist

omy of Water Rights in Chile, 1976-1995, 25 WorLD DEv. 639 (1997) [hereinafter Bauer, Bring-
ing Water Markets Down to Earth], and Carl Bauer, Results of Chilean Water Markets: Empirical
Research since 1990, 40 WATER ResoURcEs REes. 9 (2004).

46. Pumur Barr, Lire’s MaTrRix: A BioGrRaPHY OF WATER 27 (2001).

47. See, e.g., Bakker, Neoliberalizing Nature?, supra note 32; Michael Hanemann, The Eco-
nomic Conception of Water, in Crisis: MyTH OR ReaLITY? (2006); Joseph Sax, The Constitution,
Property Rights, and the Future of Water Law, 61 U. Coro. L. Rev. 257 (2000).

48. BAUER, AGAINST THE CURRENT, supra note 24, at 33-50; BAUER, SIREN SONG, supra
note 23, at 31-50.
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Chilean government swung the pendulum toward greatly expanded
governmental authority over water use and water management—at the
expense of private property rights—by passing a new water law as part
of an ambitious agricultural land reform. In 1981, the military regime
swung the pendulum to the opposite, free-market extreme, where it re-
mains to this day.”

The 1981 Water Code in its original form was in force until certain
aspects were modified in 2005. The 1981 Water Code was written at the
high point of the political influence of a group of radical neoliberal econ-
omists. In general terms, the law greatly strengthened private property
rights, increased private autonomy in water use and management, and
favored free markets in water rights to an unprecedented degree. The
Water Code fully separated water rights from land ownership for the
first time in Chilean history and declared them to be freely tradable; they
could be bought, sold, mortgaged, inherited, and transferred like any
other real estate. As a corollary, the Water Code sharply reduced the
government’s role and authority in water resources management, regu-
lation, and development.”

The Water Code’s essential philosophy was laissez-faire because it
did not directly mandate or establish a market in water rights but, in-
stead, set up the legal rules and preconditions for such a market to
emerge spontaneously as a result of private initiative. The law’s basic
principles and institutional framework are both reflected and protected
by Chile’s current Constitution, which was adopted in 1980 by the same
military government that wrote the Water Code. Both the Water Code
and Constitution have remained in effect since Chile’s return to demo-
cratic government in 1990.”"

In formal legal terms, the Water Code declares that water re-
sources are inalienably public property (bienes nacionales de uso piiblico) to
which the national government may grant private parties the exclusive
rights to use. The government water rights agency is the Direccién Gen-
eral de Aguas (DGA), or General Water Directorate, which is located
within the Ministry of Public Works. Despite this formal definition, the
law actually strengthens private control over water rights and weakens
government authority when compared with previous Chilean legisla-
tion. Applicants for new rights do not have to specify or justify their

49. The legislative reform in 2005 changed relatively little, as discussed below. See infra
Part III.C.

50. BAUER, AGAINST THE CURRENT, supra note 24, at 33-50; BAUER, SIREN SONG, supra
note 23, at 31-50.

51. BAUER, AGAINST THE CURRENT, supra note 24, at 11-31; Bauer, Derecho y Economia,
supra note 34; BAUER, SIREN SONG, supra note 23, at 35, 36.
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intended water uses to the DGA, and the agency is required to grant new
rights free of charge if there is water physically available and legally
unclaimed.”

The Water Code does not establish any legal priorities among dif-
ferent kinds of water uses, such as domestic or agricultural uses, because
such determinations are left to private individuals and the free market. If
there is not enough water to satisfy simultaneous applications for new
rights, the DGA has no power to choose among competing applicants.”
Instead, the law requires the agency to hold a public auction and sell the
new rights to the highest bidder, though such auctions have been rare in
practice.

Once they have been granted, water rights are governed by pri-
vate civil law rather than public administrative law; they are included in
the general system for registering real estate titles and they are explicitly
guaranteed as private property under the Constitution. Moreover, the
current Water Code recognizes and protects all water rights acquired
under legislation prior to 1981. The owners of water rights can freely
change how they use those rights without notifying the DGA or asking
for its administrative approval (with certain minor exceptions). Water
rights owners do not pay any taxes or fees to the government—in this
respect, water rights are not like other real estate. Owners have no legal
obligation to actually use their water rights and, until 2005, they faced no
legal or financial penalty for lack of use. In other words, there is no legal
doctrine requiring a “beneficial use”—popularly known as the “use it or
lose it” doctrine in the western United States and other countries. This
unconditional nature of private water rights differs from all previous leg-
islation in Chile and also differs from the water laws of all other coun-
tries around the world. Taken together, these provisions allow
unrestricted private speculation in water rights, which has been one of
the Water Code’s most controversial and criticized features.™

The DGA has very little regulatory authority over private water
use and has no power to settle conflicts between water users. The agency
cannot cancel or restrict existing water rights except by expropriating
them under the Constitution’s property articles, which would require
specific legislation and payment in cash.” Nearly all decisions about
water use and management are made by individual water rights owners

52. Some of these provisions were modified in 2005, although the changes apply only
to new rights granted after the recent reform took effect. See infra Part III.C.

53. Under exceptional circumstances, the President of Chile can intervene to make
such a choice. See generally Bauer, Bringing Water Markets Down to Earth, supra note 45.

54. BAUER, AGAINST THE CURRENT, supra note 24, at 33-50; BAUER, SIREN SONG, supra
note 23, at 31-50.

55. To my knowledge this has never happened.

P
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or, in the case of irrigated agriculture, by private associations of canal
users. The DGA retains some important technical and administrative
functions, such as gathering and maintaining hydrologic data, inspecting
larger dams and canals, and enforcing the rules governing the operation
of private canal associations. The agency can also prepare studies, re-
ports, and policy recommendations, but these have little or no regulatory
force. The Water Code does not address issues of water quality or envi-
ronmental protection although, in recent years, the DGA has begun to
work in these areas.

The Water Code’s laissez-faire principles are especially clear in
the areas of river basin management, coordination of multiple water
uses, and resolution of water conflicts. The military government’s pri-
mary concern about water law in the 1970s had to do with irrigation
rights, which were a critical part of rolling back the agricultural land
reform that had taken place between 1967 and 1973. As a result, the
Water Code says very little about other non-agricultural water uses or
about how to coordinate them.”® Dealing with these broader water man-
agement issues depends on the Water Code’s general free-market princi-
ples and institutional framework rather than on specific provisions; in
other words, these issues are to be handled by private bargaining among
the owners of water rights. When private bargaining fails, the only alter-
native is to go to the ordinary civil courts. This institutional framework
reflects the 1980 Constitution, as well as the Water Code.”

Like most legislation, even legislation adopted by a military gov-
ernment behind closed doors and without public discussion, Chile’s 1981
Water Code was a product of political negotiation.”® This negotiation was
especially important in determining the specific rules defining property
rights and, therefore, the economic incentives affecting water use and
allocation. In most respects, the neoliberal economists who dominated
the drafting of the Water Code got what they wanted: a legal framework
that privatized water rights and favored a free market. They had to yield
on one key point, however, which was the proposed creation of annual
water rights taxes. Although the economists argued that such taxes were
essential to creating the appropriate economic incentives and price sig-
nals for efficient water use, agricultural interests marshaled enough po-
litical resistance to block the proposal in 1981. Farmers and agricultural

56. The one exception was the creation of non-consumptive water rights, discussed
below. See infra Part IIL.B.

57. BAUER, AGAINsT THE CURRENT, supra note 24, at 79-123; Bauer, Slippery Property
Rights, supra note 24; BAUER, SIREN SONG, supra note 23, at 96-117.

58. BAUER, AGAINsT THE CURRENT, supra note 24, at 33—40; BAUER, SIREN SONG, supra
note 23, at 31-50.

B~~~



Summer-Fall 2009] DAMS AND MARKETS 601

landowners refused to pay new taxes, regardless of the economic argu-
ments in favor of doing so. Since 1990, however, Chilean politicians and
policymakers have repeatedly debated these legal rules and economic
incentives.”

B. Non-Consumptive Water Rights: Monopoly, Speculation, and
Multiple Water Uses

The Water Code created a new kind of water right, the “non-con-
sumptive” right. These new rights were intended to foster hydropower
development in the upper parts of river basins—in the mountains and
foothills—without harming farmers downstream in the valleys who had
preexisting water rights. A non-consumptive right allows its owner to
divert water from a stream or river and use that water to generate elec-
tric power, provided that the water is then returned unaltered to its orig-
inal channel—though not to the original point of diversion. In this way,
the water continues to flow downstream for use by other water rights
holders.”

By the time the Water Code was enacted in 1981, most of the sur-
face waters in central and northern Chile had already been fully allo-
cated for irrigation as “consumptive” water rights." Hence, the invention
of non-consumptive water rights aimed to intensify the uses of water
resources without having to compensate the owners of existing vested
rights and, in theory, without damaging them. Non-consumptive rights
are not strictly limited to hydropower but other non-consumptive water
users have rarely tried to acquire them for uses such as fishing, recrea-
tion, or environmental flows. This issue will probably become more im-
portant in the future as these other non-consumptive water users try to
assert their interests.

Non-consumptive water rights have caused at least three impor-
tant political and economic problems in Chile. First, these rights have
been concentrated in the hands of relatively few owners who have en-
joyed significant monopoly powers. These owners have been involved
with the electricity sector and political debates over water rights have

59. See BAUER, SIREN SONG, supra note 23, at 51-73; Bauer, In the Image of the Market,
supra note 45.

60. For more detailed legal analysis of non-consumptive rights, see BAUER, AGAINST
THE CURRENT, supra note 24; Bauer, Slippery Property Rights, supra note 24; BAUER, SIREN
SONG, supra note 23.

61. The legal term “consumptive” was not used before 1981 because all water rights
were assumed to be consumptive. This reflects the historical predominance of agriculture
in Chilean water use. See sources cited supra note 59.
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been closely tied to debates over electricity regulation.” This concentra-
tion of ownership was partly due to the fact that, until the 1980s, nearly
all hydropower water rights—as defined under previous legislation—
belonged to the state-owned National Electricity Company (Empresa Na-
cional de Electricidad Sociedad Andnima, or ENDESA). Those rights were
included when the military government sold the company to private in-
vestors in the late 1980s.2 Another factor was that, in the 1980s, there
were few people who understood or had the resources to act on the new
Water Code’s opportunities for acquiring non-consumptive rights,
which were free for the asking. Since they were a new kind of property
right, non-consumptive rights were available for rivers throughout the
country and insiders were able to accumulate these rights at little cost
and hold onto them for later development or sale.

The second problem, speculation, has been closely related to the
problem of private monopoly power. The Water Code deliberately fos-
tered speculation in several ways: it granted water rights free to private
applicants; it did not require water rights owners to actually use their
rights; and it did not impose any taxes or fees on water rights ownership.
As a result, people who knew how to work the system were able to accu-
mulate unused rights and then wait indefinitely for water’s value to in-
crease. This practice blocked, delayed, or made more expensive the
development of some hydropower projects.

The two problems of monopoly and speculation dominated Chil-
ean political debate about reforming the Water Code for more than a
decade® and both problems mattered primarily because of their impact
on the national electricity sector.®

The third problem has involved multiple water uses and river ba-
sin governance.®® The relationship between consumptive and non-con-
sumptive water rights—that is, between agricultural and hydropower
water users—has been more difficult and conflictive than the Water
Code’s drafters had expected. Due to the physical mobility and intercon-
nectedness of water in general, conflicts between upstream and down-
stream water users lie at the heart of river basin management.

The legal rules governing the new category of non-consumptive
rights were few and poorly defined. The Water Code established the ex-
istence and basic legal definition of these rights, but said little about how

62. See infra Part V.B.

63. See infra Part IV.

64. BAUER, SIREN SONG, supra note 23, at 51-73; Bauer, In the Image of the Market, supra
note 45.

65. See discussion infra Part V.

66. BAUER, AGaINsT THE CURRENT, supra note 24, at 79-123; Bauer, Slippery Property
Rights, supra note 24; BAUER, SIREN SONG, supra note 23, at 96-117.
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exactly they could be exercised or what duties were owed to the owners
of consumptive water rights. In the 1990s, a series of water conflicts be-
tween irrigators and hydropower companies revealed the Code’s flaws
and incompleteness. These conflicts were over how to manage dams and
reservoirs to regulate the flows of shared rivers—a question of how to
coordinate different water uses. Farmers and power companies have
conflicting seasonal demands for water in Chile; farmers want to store
water during the rainy winter for use during the dry summer growing
season, while power companies want to store water during the summer
to meet high national electricity demands in winter.

These conflicts posed a serious challenge for Chile’s legal and in-
stitutional framework. That framework consisted not only of the Water
Code and the DGA, but also the national court system and the Congress
in the broader context of the Chilean Constitution. The framework’s re-
sponse to the problem was so partial and inadequate that it triggered
major criticisms about Chile’s institutional capacity for integrated water
management and governance.” The Chilean Supreme Court eventually
ruled in 1993 that the owners of non-consumptive rights could regulate
river flows without the agreement of consumptive rights-holders and
without owing those rights-holders any compensation for damages
caused.” That legal principle is still in force today, although it has been
widely criticized by Chilean lawyers and Chilean irrigators continue to
challenge it in court.

The important point here is that hydropower has enjoyed prefer-
ential treatment in the Chilean water rights system. A recent Chilean
study has demonstrated this preferential treatment in several contexts
that include water and electricity legislation, land use controls, and a
comprehensive analysis of judicial decisions.” Moreover, in times of
drought and for the sake of national electricity supplies, the Public
Works Ministry has managed several reservoirs that it controls to benefit
hydropower over irrigation.

67. See sources cited supra 59; see also the discussion infra Part IV; Carl J. Bauer, The
Experience of Chilean Water Markets (2008) (presentation at Expo Zaragoza, Water Tribune,
Thematic Week on Economics and Financing: The Role of Market Instruments in Integrated
Water Management) [hereinafter Bauer, The Experience of Chilean Water Markets].

68. See Orrego v. Empresa Eléctrica Pangue (Corte Suprema, May 8, 1993) (Recurso de
Proteccién (Chile)). This case is discussed in detail in BAUER, AGAINST THE CURRENT, supra
note 24, at 100-10; Bauer, Slippery Property Rights, supra note 24.

69. Prieto, El Modelo Chileno, supra note 30.
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C. Water Code Reform in 2005

Chile’s legislature finally approved some changes to the Water
Code in 2005, after nearly 15 years of political debate and stalemate.”
The debates were ideologically charged, revolving around fundamental
issues such as the nature of private property, the institutional framework
for markets, and the limits of government regulation. Since Chile re-
turned to democracy in 1990, three successive governments of the Con-
certaciéon coalition tried to moderate the neoliberal approach of the
Water Code. Over that period, the scope of the government’s proposed
reforms narrowed steadily in response to strong political opposition
from conservative political parties and private sector business interests.
At the same time, the government’s own position on water markets
gradually became more favorable.”

The 2005 reform consists mainly of incremental improvements in
water law and administration designed in response to specific problems
identified in the operation of the 1981 Water Code.”” Some important ex-
amples are the provisions to improve water rights title information and
record-keeping, to strengthen management of groundwater, to
strengthen the DGA’s regulatory authority over future grants of water
rights (but not over existing rights), and to begin to address the problem
of minimum ecological flows. The latter two examples bear directly on
future hydropower development.

The most important and controversial change was the establish-
ment of “fees for non-use” (patentes por el no uso), which must be paid to
the government annually by any water rights owner who has not yet put
his or her new rights to concrete use. The goal of these fees is to prevent
private speculation, hoarding, and monopoly of water rights. The fees
were also explicitly designed to apply to non-consumptive water rights
primarily—reflecting the high priority placed on hydropower develop-
ment—and to effectively exempt most consumptive water rights for
irrigation.”

In the bigger picture and from an international perspective, how-
ever, the 2005 reform was decidedly modest.”* It tinkers with the existing
legal rules and institutional framework but barely touches the core prin-
ciples of private property rights, market forces, and a weak state. River

70. Ley 20,017 (2005) (approving modifications to the Cédigo de Aguas) (Chile).

71. For a detailed analysis of the politics of the Chilean reform, see BAUER, SIREN SONG,
supra note 23, at 51-73, 118-31; Bauer, In the Image of the Market, supra note 45.

72. Bauer, The Experience of Chilean Water Markets, supra note 67.

73. BAUER, SIREN SONG, supra note 23, at 51-73, 118-31; Bauer, The Experience of Chilean
Water Markets, supra note 67.

74. Bauer, The Experience of Chilean Water Markets, supra note 67.

B~~~



Summer-Fall 2009] DAMS AND MARKETS 605

basin governance and coordination of multiple water uses are similarly
untouched. Hence, the reform does very little to improve the capacity for
integrated water management. In fact, when the reform was finally
passed, it was partly because of Chile’s ongoing electricity crisis, not be-
cause of broad political consensus about water policy. The urgent need
to stimulate hydropower development helped to overcome the political
opposition to modifying the water law. Whether the reform will have
much concrete impact on the water rights system or on water govern-
ance remains to be seen.”

Since 2005, I have argued that any additional water law reforms
would be politically unlikely in Chile for years to come, notwithstanding
the ebb and flow of political rhetoric.”® Recently several Chilean politi-
cians have spoken out for a more complete reform, sometimes called the
“nationalization” of water, and some government officials have drafted a
constitutional amendment to strengthen the public nature of water.
Much of this debate was due to the national election campaigns in 2009;
the practical importance of these newer proposals is dubious.”

IV. HYDROPOWER AND THE ELECTRICITY SECTOR IN CHILE

In this Part, I look at hydropower along the axis of electricity in-
stead of water. I begin with a brief description of the physical character-
istics of electricity and the problems they pose to law and policy. I also
compare and contrast the key technological features of hydropower and
thermal power. Next, I summarize the historical development of hydro-
power in Chile, consisting of three phases of technological and geo-
graphic expansion from the 1930s to the present. Finally, I refer to the
role of thermal power development in this context.

With that background in mind, I turn to the current legal and reg-
ulatory framework. I discuss the 1982 Electric Law and its associated reg-
ulations—which are still in effect—including the overall structure and
operation of the electricity sector and its different markets and sub-
sectors. Hydropower is so fundamental to the Chilean electricity sector
that electricity law covers it in detail, although the water issues are ad-
dressed only in terms of fuel for power generation. I will also summarize
the privatization of ENDESA and the rest of the electricity sector in the

75. For a more positive view of the 2005 reform by the former head of the DGA who
pushed it through, see Humberto Pefia, Taking It One Step at a Time: Chile’s Sequential, Adap-
tive Approach to Achieving the Three Es, in INTEGRATED WATER RESOURCES MANAGEMENT IN
PracTicE 153-68 (2009) [hereinafter Pefia, Taking It One Step at a Time].

76. Bauer, The Experience of Chilean Water Markets, supra note 67.

77. See infra Part V.F.
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late 1980s in order to describe the situation in 1990, when Chile returned
to a democratic government.

A. Water as Fuel: Basic Features of Electricity, Hydropower, and
Thermal Power

As a physical thing, electricity is as strange as water. In a sense,
electricity is not a material substance at all but a form of energy, inti-
mately tied to magnetic forces. It is a secondary form of energy because it
is produced from other primary sources (such as falling water or the
chemical bonds in fossil fuels).”

One of the critical facts about electricity is that there is currently
no technology for storing it on a large scale. Because electricity cannot be
stored, supply and demand must be kept in balance at all times in a
particular power system or grid. Maintaining this balance at all times—
in the face of continual changes in supply and demand—is the principal
task of electricity management. The task is technically difficult and in-
volves large-scale, complex, and dangerous technology and
infrastructure.”

There is one exception: electricity can be stored as water. Reservoirs
hold water at elevations higher than generating stations and can gener-
ate power instantly by releasing water downhill. Thus, as long as they
have water, reservoirs can function like huge batteries .

The electricity sector in all countries consists of three subsectors:
generation, transmission, and distribution of power. This three-part divi-
sion reflects the technology of electricity rather than a particular regula-
tory approach. Different countries have chosen different approaches to
whether the three subsectors can be owned and regulated separately or
whether they are vertically integrated—owned and controlled by the
same company.”

78. For an example of the mysterious, awe-inspiring nature of electricity as it appeared
in the early decades of its emergence as a modern technology, see the quotation from
Washington’s Union Station, supra Part L.

79. For an overview of electricity technology and regulation, see Timothy Brennan et
al., A Shock to the System: Restructuring America’s Electricity Industry, in RESOURCES FOR THE
Future (1996) [hereinafter Brennan et al., A Shock to the System]. For more historical ac-
counts, see DAvID Bopanis, ELEcTRIC UNIVERSE: THE SHOCKING TRUE STORY OF ELECTRICITY
(2005); Brian Bowers, Electricity, in AN ENCYCLOPEDIA OF THE HIsTORY OF TECHNOLOGY
350-87 (1990); Louts HUNTER & LyNwoob BryanT, 3 THE TRaANSMISSION OF POWER (1991).

80. In this section I draw on several publications by Chilean energy economists and
engineers: Carlos Diaz et al., La Crisis Eléctrica de 1998-1999: Causas, Consecuencias y Lec-
ciones, Estubios PuBLicos 149-92 (Primavera 2000) [hereinafter Diaz et al., La Crisis Eléc-
trica]; Ronald Fischer & Pablo Serra, Regulating the Electricity Sector in Latin America, 1(1)
Economia 155 (2000) [hereinafter Fischer & Serra, Regulating the Electricity Sector]; RicarRpo
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Hydropower is a form of generating electricity and, therefore, it is
in the generation subsector that hydropower’s distinctive features are
most important. Once the power has been generated, it enters the trans-
mission grid and, from there to its final distribution, it is the same as
electricity generated by other means, such as thermal power. In many
countries, however, there is a key distinction between hydropower and
thermal power in the transmission subsector because the two kinds of
generators may be located at different distances from the centers of con-
sumption. In Chile, for example, hydropower plants are often located
relatively far from the centers of consumption and must transmit for
longer distances than thermal plants.

Hydropower and thermal power are different technologies for
generating electricity.*" I analyze four key differences, focusing only on
hydro and thermal power as they completely dominate the Chilean elec-
tricity sector. In Chile, alternative sources of electrical energy—such as
wind or solar—have not been developed until quite recently, despite
years of criticism by environmental activists. Nor does Chile have nu-
clear power (which is also a form of thermal generation, using nuclear
instead of fossil fuels). Both renewable and nuclear alternatives have got-
ten much more political attention in Chile in the last few years, as the
conflicts over large new dams in Patagonia have intensified.”

The first key difference is that the supply of hydropower’s “fuel”
is naturally more variable and uncertain. Hydropower depends on water
supplies, which depend on rainfall and snowfall and vary over time—
from wet season to dry season, and from wet year to dry year.” Building
dams and reservoirs can reduce this natural hydrological variability by

PAREDES & Jost MANUEL SAPAG, FORTALEZAS Y DEBILIDADES DEL. MARCO REGULATORIO ELEC-
TRICO CHILENO: PROPUESTAS PARA UN CamBio (2001) [hereinafter PAREDES & SAPAG,
FortaLEZAS Y DEBILIDADES]. For more on international trends in electricity regulation, see
Besant-Jones, Reforming Power Markets, supra note 14; Brennan et al., A Shock to the System,
supra note 79; Rudnick et al., South American Reform Lessons, IEEE Power & Energy Maga-
zine, July/Aug. 2005, at 49 [hereinafter Rudnick et al., South American Reform Lessons]. Rud-
nick et al., A Delicate Balance in South America, supra note 10; Hugh Rudnick & Juan M.
Zolezzi, Electric Sector Deregulation and Restructuring in Latin America: Lessons to be Learnt
and Possible Ways Forward, 148(2) IEE PROCEEDINGS—GENERATION, TRANSMISSION, AND Dis-
TRIBUTION 180-84 (2001) [hereinafter Rudnick & Zolezzi, Electric Sector Deregulation]. Some
analysts consider the commercialization of power to be a fourth subsector, distinct from
distribution. In this article, however, and reflecting the practice in Chile, I include commer-
cialization in the distribution subsector.

81. See, e.g., Fischer & Serra, Regulating the Electricity Sector, supra note 80; PAREDEs &
SAPAG, FORTALEZAS Y DEBILIDADES, supra note 80; Rudnick et al., A Delicate Balance in South
America, supra note 10.

82. See infra Part V.F.

83. In the case of melting glaciers, these water supplies depend on snowfall in previ-
ous years or centuries.
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regulating and storing the flow of rivers, but some uncertainty is una-
voidable. “Run-of-the-river” dams (centrales de pasada) have little or no
storage capacity, which means they have much less impact on a river’s
flow regime and are more vulnerable to flow variability. In short, hydro-
logical variability is an essential feature of hydropower, and part of the
appeal of hydropower development in Chilean Patagonia is that that re-
gion’s rivers have had less variability than those farther north in Chile.

Thermal power plants, in contrast, burn fossil fuels—coal, oil, and
natural gas—to generate electricity. These fuel supplies are less variable
than water over time, at least in physical terms. Their availability de-
pends on political and economic conditions, however, which are espe-
cially uncertain and hard to control if the fuels are imported from other
countries. Chile has learned this the hard way in importing natural gas
from Argentina.84 In the cases of coal and oil, international markets are
sufficiently well-developed that supplies have been fairly reliable, al-
though prices vary significantly.

A second difference is the relationship between fixed and variable
costs. Hydropower generally has high fixed costs and low variable costs,
while thermal power is the reverse. Building a dam takes a long time and
requires major capital investment up front. Once it is built, however, the
water resources that drive the turbines are renewable and often cost little
or nothing to the dam’s owner or operator.85 Thermal plants, in contrast,
tend to be less expensive to build but their operators must pay for the
fuel they consume throughout the life of the project. As with the cost of
water, it is law, policy, and accounting practices that determine which
costs are considered fixed and which are considered variable. It is not
always obvious how to draw the line between fixed and variable costs
and, in Chile, this ambiguity has sometimes led to legal and policy
conflicts.®

A third difference is the security of power supply. Because uncer-
tainty of supply is a built-in feature of hydropower, electricity systems
that rely on it must plan accordingly. Law and policy determine what
level of security of supply is required (if any), how much reserve supply
should be maintained, how both hydro and thermal power generation
can help to meet those requirements, and how costs and risks are allo-
cated between them. For example, hydropower plants can provide secur-
ity in the immediate term because they can be turned on more quickly

84. See infra Part V.A.

85. Whether or not hydropower operators pay some price for their use of water de-
pends on the relevant law and policy; it is not inherent in the technology. In Chile they pay
nothing. See supra Part III.

86. See, e.g., PAREDES & SAPAG, FORTALEZAS Y DEBILIDADES, supra note 80.



Summer-Fall 2009] DAMS AND MARKETS 609

than thermal plants—in this way, hydro is well suited for producing
peaking power. Thermal plants, on the other hand, can provide more
medium to long-term security because they are much less vulnerable to
drought. Policies regarding the roles and relative contributions of hydro
and thermal power generally include rules about how the different gen-
erators will be compensated for their services, under what circum-
stances, and by whom. All of these issues have high stakes and
controversial among technical experts, if not the general public.”

The fourth difference involves environmental impacts and polit-
ics. Hydropower dams affect river flows and cause major impacts on
aquatic ecosystems and related land areas. The global debate about large
dams is now decades old and their many benefits and costs—including
social, economic, and environmental impacts—are well known.* Dams
do not generally cause pollution, although they often affect water quality
by changing water temperature or the transport of sediments. Hydro-
power is often assumed to not contribute to carbon emissions or global
warming, although some reservoirs release carbon from rotting vegeta-
tion. Thermal power plants, on the other hand, cause a great deal of air
pollution and carbon emissions and are a major cause of global warming.
They also consume a lot of water for making steam or cooling
machinery.

These different environmental impacts have different political
consequences. Hydropower and thermal power affect different groups of
people and economic interests, often located in different places. For in-
stance, large dam projects have been matters of national and interna-
tional controversy, while large thermal projects have typically provoked
more local conflict. On the other hand, thermal power plants have be-
come widely recognized as a major cause of global warming, which may
mobilize a different set of public opponents.

In summary, in a mixed hydro-thermal power system, the two
kinds of generation have different strengths and weaknesses and differ-
ent functions to play. The key trade-off, as one Chilean expert put it, is
that “hydropower is more efficient but thermal power is more secure.”
“Efficiency” is mainly understood here in engineering terms rather than
economic terms. The critical policy issue is how to combine the two and,
in this context, hydropower reservoirs are an essential strategic factor.

87. See, e.g., Diaz et al., La Crisis Eléctrica, supra note 80; Fischer & Serra, Regulating the
Electricity Sector, supra note 80; PAREDES & SAPAG, FORTALEZAS Y DEBILIDADES, supra note 80;
Rudnick et al., A Delicate Balance in South America, supra note 10.

88. See supra note 11.

89. Interview with José Manuel Sapag, Consultant and Research Assoc., Univ. of
Chile, Santiago, Chile (Mar. 2, 2003).
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These differences between hydro and thermal power have consequences
for politics, economics, and regulatory governance. Electricity companies
that have different degrees of dependence on hydro and thermal power
have different interests in certain aspects of how the overall sector
works. These different interests apply regardless of whether the compa-
nies are public or private, and they apply to the transmission and distri-
bution, as well as generation of electricity.

B. Historical Development and Geographic Expansion of
Hydropower

We can divide the historical development of Chilean hydropower
into three periods: the 1940s to 1960s; the 1960s to 1990; and the 1990 to
present. The overall story is one of steady expansion and integration of a
national electricity system, moving from central Chile southward. The
trend of hydropower development has been steadily increasing for many
decades, without being affected much by the dramatic changes in na-
tional political and economic history.

In the first phase, the Chilean government created the National
Electricity Company in 1943 and gave it the long-term mission of carry-
ing out a plan for national electrification. The company, ENDESA, was
proposed by a group of prominent Chilean engineers in the 1930s as a
means of boosting national economic development out of the stagnation
of the worldwide depression.”” ENDESA was a state-owned enterprise
for the next 45 years.”

Hydropower has been at the core of Chile’s national electricity
system since the 1940s. The national 