HEINONLINE
Citation: 49 Nat. Resources J. 583 2009

Content downloaded/printed from
HeinOnline (http://heinonline.org)
Sun Jun 9 17:24:01 2013

-- Your use of this HeinOnline PDF indicates your acceptance
of HeinOnline's Terms and Conditions of the license
agreement available at http://heinonline.org/HOL/License

-- The search text of this PDF is generated from
uncorrected OCR text.

-- To obtain permission to use this article beyond the scope
of your HeinOnline license, please use:

https://www.copyright.com/ccc/basicSearch.do?
&operation=go&searchType=0
&lastSearch=simple&all=on&titleOrStdNo=0028-0739



CARL J. BAUER*

Dams and Markets: Rivers and
Electric Power in Chile**

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.

* Carl Bauer is Associate Professor, School of 'Geography and Development,
University of Arizona, Tucson, Ariz., where he also directs the Graduate Certificate in
Water Policy. Bauer has a Ph.D. from the University of California-Berkeley Law School, an
M.S. in Geography from the University of Wisconsin-Madison, and a B.A. in Geology from
Yale University.

** 1 am grateful to Resources for the Future, the Weeden Foundation, and the
University of Arizona (including the Water Resources Research Center) for financial
support of this research. I thank Ronnie Fischer, Juan Pablo Orrego, Hugh Rudnick, and
Alejandro Vergara in Chile for their comments on earlier drafts, and Dustin Garrick,
Manuel Prieto, and David Tecklin for their comments and research assistance. Thanks to
Monica Stephens for the map.
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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 unique wildlife and
ecosystems.

1. See infra Part V.

2. Christidn Viancos, Hidroeléctricas Retoman Fuerte Protagonismo en Inversiones, EL
MERCURIO (SANTIAGO), Aug. 29, 2005, at B, available at http:/ /diario.elmercurio.cl/detalle/
index.asp?id=%7B51f15806-c770-48ca-9f2b-62845bb85c¢96%7D [hereinafter Viancos,
Hidroeléctricas Retoman Fuerte Protagonismo)]; Christidn Viancos, 23 Nuevos Proyectos Avivan
Oferta Eléctrica, EL MERCURIO (SANTIAGO), Aug. 29, 2005, at B9, available 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 Energfa, 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, ONEarTH, 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 StefreN, PaTacoNia OccmenTaL (2009).

6. The Spanish company, ENDESA Espafia, 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 Ingenieria Chilena, 1994, at 26 [hereinafter Court, La Hidroelectricidad en Chile];
Comisi6n Nacional de Energfa, El Sector Energfa en Chile (1989) [hereinafter Comisi6n Na-
cional de Energfa, El Sector Energia 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 {Sin 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
PATAGONIA CHILENA {SIN RePRESas! (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 PowEer & ENERGY MAGAZINE, July/Aug. 2006,
at 32; Hugh Rudnick et al., A Delicate Balance in South America, IEEE Power & ENERGY
Macazing, July/Aug. 2008, 22 {hereinafter Rudnick et al., A Delicate Balance in South
America).

11. Patrick McCuLLy, SILENCED Rivers: THE EcoLoGy anp PoLmmcs oF LARGE Dams
(1996) [hereinafter McCuLLy, SILENCED Rivers]; WorLD CommissioN oN Dams, DaMS aAND
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

BrIAN 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, .., RONNIE COHEN ET AL., ENERGY DOWN THE DrAIN:
THe HippeN Costs OF CALIFORNIA WATER SuppLy (2004); UNrrep NaTions INDusT. DEev.
OrG., Water and Energy, in 2np UNTTED 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 Responses 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 SWyNGEDOUW, SociaL 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 I11, 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. DaviD GiLLILAN & THOMAS BROwN, InsTREAM FLOwW 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 ]. BAUER, SIREN SONG: CHILEAN WATER LAw as A MODEL FOR INTER-
NATIONAL REFORM (2004) [hereinafter BAUER, SIREN SONG]; Ken CoNca, GOVERNING WATER:
ConTenTIOUs TRANSNATIONAL PoLrmics aND GLoBaL InsTrTuion BuiLbmng (2006); World
Bank, Strategic Directions, supra note 10; POSTEL & RICHTER, RIVERs FOR LiFg, supra note 11.

24. CARL J. BAUER, AGAINST THE CURRENT: PRIVATIZATION, WATER MARKETS, AND THE
StaTe v CHILE (1998) [hereinafter Bauer, AGgamst THE CUrRrenT]; 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 1
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, 19811995, 38 Nar.
REsOURCEs J. 109 (1998) [hereinafter Bauer, Slippery Property Rights).

25. PHiip RarHALs, RESTRUCTURED RiveErs: HYDROPOWER IN THE ErRA OF COMPETITIVE
MagrkeTs (2001).

26. BAUER, AGAINST 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.
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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, T describe my analytical framework and approach in a
bit more detail. Parts IIl 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, AGansT THE CURRENT, supra note 24, at 1-9; BAUER, SIREN SONG, supra note
23.
29. See sources cited supra note 26.
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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, El Modelo Chileno
de Gestién Hidroeléctrica: Una Approximacién desde la Sustenabilidad Profunda (Nov.
2007) (unpublished M.A. thesis, Pontificia Universidad Caté6lica de Chile) (on file with Lo
Contador Library, Pontificia Universidad Catélica 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-
TY: PRIVATIZING WATER IN ENGLAND AND WALES (2003) [hereinafter BAKKER, AN UNCOOPER-
ATIVE COMMODITY]; SWYNGEPOUW, 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 Beyonp 1 (2005); Gilbert White, A Perspective of River Basin Develop-
ment, 22 Law & ConTEMP. PrOBS. 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 III, IV. 1 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 ]. Bauer, Derecho y Economia en la Constitucién de 1980, 2(1) PERSPECTIVAS EN
Poifrica, EconoMia Y GeEsTION 23 (1998) [hereinafter Bauer, Derecho y Economial.

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 Posrrions 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
Concertacién 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 Concertacién 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 Concertacidén 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 IIl 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, AcaiNnsT THE CURRENT, supra note 24, at 11-31.

42. On the political and economic features of the 1980 Constitution, see BAuUEg,
Acamst THE CURRENT, supra note 24, at 11-31; Bauer, Derecho y Economia, supra note 34.
The four Presidents of the Concertacién 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 (III) 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 ]. Bauer, In the Image of the Market: The Chilean Model of Water Re-
sources Management, 3(2) INT'L J. WATER 146, 14665 (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 Car} Bauer, Bringing Water Markets Down to Earth: The Political Econ-
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