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-
SUMMARY
 

This publication discusses the social impacts of the Chilean water market; an 
almost forgollen dimension in a debate strictly dominated by economists and 
lawyers with little interest in equity issues. More specifically, it discusses how 
the water market has affected underprivileged water users, and it examines 
institutions and organizations that are fundamental to secure the livelihood of 
this group. This discussion is guided by the use ofa few and simple game theoretic 
models. 

This publication is divided in two parts. The first part - Theoretical Background 
- is a very short introduction to the research field that has evolved around the 
paradigmatic work of Elinor Ostrom in Governing the Commons. This part 
presents how game theoretic models can be used to analyze the challenges 
facing natural resource management, and the dynamics of strategic interaction 
among resource users. This part should be of particular interest to those who 
are not familiar with the logic behind game theoretic models in the social sciences. 

The second part -Water Markets and Equity- is a critical exploration of the 
Chilean water market and its institutions. This part provides an illuminating 
example of how game theory combined with empirical data can be used to 
highlight crucial aspects of public policy, and derive at thought-provoking results. 
In this part, 1show why the common claim that the negative social consequences 
ofthe Chilean water market have been limited is faulty; why attempts by Chilean 
governmental agencies are doomed to be fruitless given the institutional 
deficiencies surrounding the water market; and what the results imply for other 
developing countries that are in the process of modifying their water regimes 
with Chile as a mode1. 
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RESUMEN
 

-


Esta publicación discute los impactos sociales del mercado de aguas chileno, 
aspecto casi olvidado en un debate que ha sido dominado en forma irrestricta 
por estudios de economistas y abogados cuyo interés en investigar dichos pro­
blemas ha sido casi nulo. Específicamente, el propósito es discutir cómo el mer­
cado de las aguas ha afectado a los usuarios de escasos recursos, así como, 
examinar las instituciones y organizaciones fundamentales creadas para asegu­
rar el sustento de este grupo. Esta discusión es guiada por el uso de modelos 
cuyo origen lo encontramos en la teoría de juegos. 

La publicación esta dividida en dos partes. La primera parte consiste en una 
introducción muy corta al campo de investigación que ha evolucionado en tomo 
al trabajo paradigmático de Elinor Ostrom en Governing the Commons (1990). 
En esta parte se presenta cómo el uso de modelos con origen en la teoría de 
juegos, pueden usarse para analizar los desafíos que enfrenta el manejo de re­
cursos naturales, y la interacción estratégica entre usuarios de esos recursos. 
Esta parte debería ser de interés particular a quienes no están familiarizados 
con el uso de la teoría de juegos aplicada a las ciencias sociales. 

La segunda parte es una exploración crítica del mercado de las aguas en Chile 
y sus instituciones. Se muestra como las violaciones a los derechos de agua de 
campesinos y comunidades indígenas pueden ser explicadas por los incentivos 
creados por el mercado. En esta parte también se muestra la deficiencia de 
aquellas frecuentes conclusiones que señalan que las consecuencias sociales 
negativas del mercado de aguas chileno son menores; por qué los intentos de 
agencias gubernamentales chilenas de mediar y resolver en favor de los usua­
rios de escasos recursos económicos no producen efecto alguno, dado las defi­
ciencias institucionales del mercado de agua; y que resultados son esperables 
para países en desarrollo que están en el proceso de modificar sus regímenes de 
agua tomando a Chile como modelo. Esta parte funciona como un ejemplo de 
cómo la teoría de juegos, combinada con información empírica, puede ser usada 
para destacar aspectos cruciales de la política pública. 
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PRESENTATION
 

Contlicts around natural resources are more than an analitical abstraction. Around 
the world, competition for water is increasing among aclors involved: agricu1Lure, 
mining, sewerage companies, even among those institutions that have a 
geopolitical approach. Unfortunately these conflicts are rarely solved to the 
benefit of the poorest of natural resource users. 

One widely discussed solution to the ever-increasing scarcity of water resources 
in developing countries has been lo treat them as a privare economic good. It is 
often said that the creation of a free water rnarket - just like any other market ­
would provide incentives to water users which increase both economic and 
environmental efficiency, by allocating resources to their most valuable uses. 

From a critical perspective, poor management of natural resources in combination 
with a liberal and open policy, without a suitable regulatory framework, aggravates 
and accelerates the environmental deterioration. 

Despite al1 the potential benefils that are usual1y attributed lo a system of lradable 
water rights, few counlries have fully implemented such instilution. Chile remains 
as the internationalleading example of free market water policies. It has therefore 
become a model for other Latin American countries - Iike Bolivia, Peru and a 
number of countries in Central America - that are in the process of radical1y 
modifying their water regimes. Moreover, a number of powerful international 
organizations, such as the World Bank, lend to strongly promote the Chilean 
water regime as a model for developing counlries fighting againsl even scarcer 
water resources. But, in what way has the privatization of water affected the 
poorest water users in Chile? The sad answer to this question is: we do not 
know. 
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The Chilean water regime has attracted much interest from the international 
research community. No country has implemented in such depth like Chile the 
idea that natural resource conflicts can be solved by the creation of a market. It 
remains to be seen whether markets are economically, socially and 
environmentally more sustainable than the alternatives, (i.e. it is an empirical 
issue), and the resu1ts will be of interest to all developing countries that are in the 
process of radically modifying their water regimes. 

This paper produced much controversy when it was first presented at FLACSO­
Chile last May. This says something about the importance and "heat" of the 
issue, and about the need for FLACSO to provide the general public new research 
results. 

Unfortunately, there is a substantiallack of research on the Chilean water market 
and its ecological and social impacts. Hopefully this report will help to put more 
emphasis on these crucial issues. 

The results in this report should be seen as a first discussion-paper. Additional 
field studies will be conducted by the same researcher in 2003. FLACSO in 
interested in improving the capacities ofdiagnose in critical areas and to contribute 
ideas to the negotiated resolution of the national and international conflicts. 

The Hewlett Foundation has sponsored the activities to he theme of the natural 
resources, environmental activities and development. Additionally we are thankful 
to the Ford Foundation for the contribution to the institutional development of 
FLACSO-Chile. 

Francisco Rojas Aravena 
Director FLACSO-Chile 
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PRESENTACiÓN
 

Los conflictos sobre el uso de los recursos naturales son más que una abstrac­
ción analítica. En distintas partes del mundo la competencia por el uso del agua 
sigue aumentando entre las partes interesadas: agricultura campesina, 
agroindustria, minería, empresas de agua potable e incluso aqueltas instituciones 
que poseen una perspectiva geopolítica de los recursos. Desgraciadamente, estos 
conflictos raramente se resuelven en beneficio de los usuarios más pobres. 

Una solución ampliamente discutida para dirimir los conflictos creados por la 
escasez creciente de recursos de agua en países en vías de desarrolto ha sido 
tratar dichos recursos como un bien económico privado. Se dice que la creación 
de un mercado de aguas, produce los incentivos necesarios para aumentar la 
eficiencia económica y medioambiental, asignando dichos recursos a sus usos 
más óptimos. Desde una perspectiva crítica el mal manejo de los recursos natu­
rales en combinación con una política abiertamente liberal y privatizadora, sin un 
marco regulatorio adecuado, agrava y acelera el deterioro ambiental. 

A pesar de los beneficios que normalmente se atribuyen a un mercado libre de 
agua, pocos países han institucionalizado legalmente esta forma. Chile perma­
nece como el ejemplo internacional más destacado de políticas de agua de libre 
mercado. Ésta es la razón de por qué Chile se ve como un modelo para otros 
países latinoamericanos -corno Bolivia, Perú y varios países en Centroamérica­
que están en el proceso de modificar radicalmente sus regímenes de agua. Ade­
más, varias organizaciones internacionales influyentes, como el Banco Mundial, 
tienden a promover el mercado de agua chileno como un modelo a implementar 
en los países en desarrollo. ¿Pero de qué manera ha afectado la privatización de 
aguas a los usuarios de más escasos recursos en Chile? Desgraciadamente la 
respuesta es: no sabemos con seguridad. 
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El régimen chileno del agua ha atraído mucho interés de la comunidad académi­
ca internacional. Ningún país ha implementado en tal profundidad como Chile la 
idea de resolución de los conflictos sobre recursos naturales por la creación de 
un mercado. Si los mercados son más sustentables económica, social y 
ambientalmente que las alternativas, es algo que está por verse y los resultados 
serán de interés a todos los países en vías de desarrollo que estén en el proceso 
de modificar radicalmente sus regímenes del agua. 

Los resultados de la investigación de Victor Galaz causaron o mucha controver­
sia cuando fue presentado en FLACSO entre especialistas en la materia e pri­
mer semestre del 2002. Esto nos muestra la importancia y lo polémico del tema, 
así como de la necesidad que FLACSO asume en seguir apoyando investigacio­
nes de este nivel de importancia. 

Desafortunadamente, hay una carencia importante de la investigación sobre el 
mercado chileno del agua y sus impactos ecológicos y sociales. Se espera que 
este informe ayude a poner más énfasis en estos temas cruciales. 

Los resultados en el informe se deben considerar como un primer trabajo para 
la discusión. El investigador responsable continuará realizando estudios de cam­
po durante el 2003. FLACSO esta interesada en mejorar las capacidades de 
diagnóstico en áreas críticas y aportar ideas a la resolución negociada de los 
conflictos nacionales e internacionales 

La Fundación Hewlett ha patrocinado las actividades académicas vinculadas a 
la temática de los recursos naturales, medioambiente y desarrollo. Adicionalmente 
agradecemos a la Fundación Ford por el aporte al desarrollo institucional de 
Flacso-Chile. 
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PREFACE
 

Conflicts about natural resources are not just an analytical abstraction. Around 
the world, competition for water is increasing among irrigators and between 
agriculture, industry, urban water supply and other needs. These sometimes 
conflicting c1aims seriously challenge socia) institutions that mediate access to 
water. One critica) question is what the social seiences have to say about a 
problem of such magnitude and importance. 

The main purpose of this publication is to explore the social impacts of the 
Chilean water market, one almost forgotten aspect in a debate strictly dominated 
by economists and lawyers with little interest in equity issues. More specifically, 
the ambition is to discuss how the water market has affected underprivileged 
water users, and examine which institutions and organizations that are 
fundamental to secure the livelihood ofthis group. This discussion is guided by 
the use of a few and simple rationalist based game theoretic models. 

There is a stream of theory and scholarship that embraces the more traditional 
fields of economics and political science, and that offers the prospeet ofcoherent 
and systematic knowledge about natural resource management; rational choice 
theory. This methodology often starts with one (controversial) assumption: social 
actors - such as individual s or groups - are self-interested and rational, and thus 
always try to maximize their individually preferred choice given the constrains 
provided by their environment. Even if it certainly isn't the only methodology 
able to tackle such an inherently complex research issue, it definitely is an 
important one. Important in the sense that it has, and continues to attract the 
interest of a number ofdisciplines such as anthropology, history, political science, 
sociology, socia) psychology and even biology. 

This publication is divided in two parts. The Iirst part - Theoretical Background 
- is a very short introduction to the research field that has evolved around the 
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paradigmatic work of Elinor Ostrom in Goveming the Commons. In this part I 
present how gamc theoretic models can be used to analyze the chal1enges facing 
natural resource management, and the dynamics of strategic interaction among 
resource users. This part should be of particular interest to those who aren't 
familiar with the logic behind game theoretic models in the social sciences. 

The second part - Water Markets and Equity - is a critical exploration of the 

Chilean water market and its institutions. This part provides an iIIuminating 
example of how game theory can be used to highlight crucial aspects of public 
policy, and derive at thought-provoking results. In this part, 1 show why the 
common c1aim that the negative social consequences of the Chilean water market 
have been limited is faulty; why attempts by Chilean govemmental agencies are 
doomed to be fruitless given the institutional deficiencies surrounding the water 
market; and what the results imply for developing countries that are in the process 
of modifying their water regimes with Chile as a model. 

The results of the second part might sound illogical to those - especial1y lawyers 
- who put their trust in the hands of the judicial system and a further perfection 
of the Chilean Water Codeo As will become clear, I will approach the subject 
from a different angle. The reason for this is the all to often ignored fact that 
there often is more than one legal, or law-Iike, system that is relevant in natural 
resource management. This mean s than in many Jife situations farmers, water 
users, village headmen, bureaucrats and officials can make use of more than 
one norrnative repertoire to rationalize and legitimize their decisions or their 
behavior. Which specific repertoire and in which specific case, has pro ven to be 
a matter of experience, of local knowledge, and power relations between the 
users.' 

1. Jocp Spicnz (2000: 191) 
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Lastly, even if this paper explicitly deals with water resources, there is no 
theoretical reason why the argument couldn't be applied on the privatization of 
other natural resources such as forests or fishery. Whether this theoretical "hunch" 
is correct is, as always, a matter of more research. Hopefully, this text contributes 
to a much-needed focus on equity issues in natural resource management in 
Chile. 

Victor Galaz R. 
Goteborg, Sweden 
September 2002 
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PART I 

THEORETICAL ASPECTS OF NATURAL 
RESOURCE MANAGEMENT 

Social Dilemmas and the Tragedy of the Commons 

Natural resources such as pasturelands, woodlands, fisheries and water, have 
long been shared and used in common by local communities. This might seem 
obvious as we often take for granted that groups of individuals with common 
interests will cooperate lo achieve the common inlerest. As an example, if rational 
and self-interested farmers have a common interest in creating a waler user 
association to coordinate their water use, or defend their interests againsl an 
external intervener, it is often assumed lo follow logically that the individual s in 
that group would act to achieve that objective. 

Unfortunately, this common sense assumption seldom holds lrue, and cooperation 
between self-interested individuals or groups is considerably more difficult to 
achieve. This section explains why, and how the probJem collective action 
affects the possibilities for suslainable natural resource managemenl. 

Social Dilemmas and the Tragedy 01 the Commons 

Why does common land tend lo suffer overgrazing? And why does every sea 
fishery suffer from overfishing? Garrel Hardin's "The Tragedy of the Commons" 
published in Science 1968 is probably the mosl famous article in the study of 
"social dilemmas" or "social traps". Hardin describes a situation in which a 
number of herdsmen graze their herds on a common pasturage. Each summer, 
alI the farmers graze their goats on lhe common village green. The "tragedy" 
arises because each herdsman is aware that it is lo his benefit lo increase the 
size of his herd because, while each of his animals represcnls potential profit lo 
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him, the cost of grazing the animal, measured as the damage done to the cornmon 
pasturage, is shared by all 01 the herdsmen. That is, it is profitable for each 
individual herdsman to add one or more animals to the common pasturage. The 
result of the herdsmen's rational individual choices, each trying to maximize 
their own benefit, makes the quality of the commons deteriorare.' That is, this 
individually rational behavior deteriorates into collective ruin. 

Air pollution in Santiago is a classic tragedy ofthe commons in the making: each 
time you bum a liter of gas to drive to a mall, you reap the benefit of it, but the 
environmental cost in terrns of air-pollution is shared with aH five million members 
in Santiago. Being rational and self-interested, you drive, and the city's capacity 
to absorb air pollution is "overgrazed". 

One c1assical and widely used illustration ofthe tension between individual and 
collective rationality as the one described by Hardin, is the Prisoners' Dilemma 
game. In this game, two guiIty accomplices are held in separate cells and 
interrogated by the police. Each player has two options (or strategies) available: 
confess or not confess. Each is faced with a dilemma. If they both confess (or 
"defect") they will both go to jail for six rnonths. If they both stay silent (or 
"cooperate"), they will both go to jail for a month. But if one confesses and the 
other does not, the defector will walk free, while the cooperator (who stayed 
silent) will get a nine-month sentence. Figure 1 shows how these options and 
outcomes can be presented as a "game", 

Prisoncr2 

Prisoncr 1 
Not 
Confcss 

Not 
confcss 

-1, -1 

Confess 

-9,0 

Confcss 0,-9 -6,-6* 

Figure 1.The gamc-thcorctic model illustratcs thc prisoncrs' dilemma game (Player 1 vs. PIayer 
2). The prisoners havc two options. 'Confcss' or 'No: Confess'. Figures rcprcsent the pay-offs, 
Le. months in prison. '*' rcprcscnts an equiJibrium. 

2. Hardin (J 968) 
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By convention, the payoff to the so-calIed row pIayer (here, Prisoner 1) is the 
first payoff given, followed by the payoff of the column pIayer (=Prisoner 2). 
Thus, if Prisoner 1 chooses 'Confess' and Prisoner 2 chooses 'Not Confess', 
Prisoner 1 receives the payoffO (representing immediate release), and Prisoner 
2 gets -9 (representing 9 months in jail), 

In order to understand the outcome of this game-theoretic model, we must 
understand the logic behind what is called a dominant strategy. This strategy is 
the strategy, which the player is always better off choosing, no matter what the 
other player chooses. Focusing on the option Prisoner 2 has, we can easily see 
that he/she is always better off by choosing "Confess", no matter what Prisoner 

I chooses. This means that Prisoner 2 has "Confess" as a dominant strategy, 
and the other way round. 

How do we know this? Prelend you are Prisoner 2. Observe the payoffs column­
wise, and you can see that -1 is better than O (thal is 'Confess' is better than 
'Not Confess' if the other prisoner chooses 'Not Confess'), and that -6 is beuer 
than -9 (that is "Confess" is beuer than 'Not Confess" if the other prisoner 
chooses "Confess"), Thus, you are always beuer off by choosing "Confess" 
no matter what the other player chooses. The same applies to Prisoner 1. As 
a result, both Prisoners will always choose "Confess", thus leading lo the outcome 
(-6, -6). 

Another way lo denote this predicted outcorne - and a terrn thal will be used 
later- is "equilibrium". Generally speakíng, an equilibrium is a situation in which 
the player is doing as wel1 as it can for itself, given the array of actions taken by 
others, and given the instituLional framework thatdefines the opLions of individuals 
and links their actions.' 

Without digging too deep into the details of this "game", let us concJude that 
social dilemmas have two main characteristics: 1) that the dominant strategy of 
the players lead lo a non-optirnal outcome from the perspective of the players 
and 2) there exist at least one set of coordinated strategies that is more efficient 

3. Kreps (\991 :6). The possibility to point out one cquilibriurn poinl is what gives rational-choicc 
theory its reputations as the physics of social scicnce. Equilibrium analysis can also he found in 
physics, economics, and biology. 
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thancurrentdecisions.' In the Prisoners' Dilemma game, the sub-optimal outeome is the 
fact that both players dominant strntegyis to confess, and the coordinated strategy (Not 
confess, Not confess) is the most beneficia!and coordinated strategy for both players. 

Thus, rational self-interested aetors will never aehieve potential eolleetive 
benefits. This result is the complete opposite of what we would expect, and has 
also been developed to detail in the classical work of Mancur Olson in The 
Logic o] Collective Aetion (1965). 

The logic behind the "Prisoners Dilemma" is no doubt a powerful analytical 
model, and has been used to describe such diverse problems as overexploitation 
of fish stock, groundwater depletion, the problem of acid rain and the problems 
of international cooperation.' 

A General Classification o/ Goods 

But when should we expect to find this problem? And what specific resources are 
at risk of facing tragedies of the commons? One general answer to this question 
points at a particular c1ass of goods (i.e. resources) in the world that share two 
important attributes. These two attributes are (1) the difficulty exc1uding individuals 
from benefiting from a good, and (2) the subtractability of the benefits consumed 
by one individual from those available to others. Allow me to discuss each attribute: 

Exclusion. Goods differ in terms of how easy or costly it is to exclude or Iimit 
potential users from consuming them, once they are provided by nature or through 
the activities of other individuals. Fencing and packaging are the ultimate physical 
means of excluding potential beneficiaries from a good. To be effective, however, 
these efforts must be backed up by the proper institutional framework, Le. property 
rights that are feasible to defend in an economic and legal sense. 

Subtraetability. Goods also differ in terms of the degree of subtractability of 
one's person's use from that available to be used by others. If one fishennan 
lands a ton of fish, those fish are not available for other fishermen. On the other 
hand, one person's use of a weather forecast on television does not reduce the 
availability of the information in that forecast for others to use. 

4. Ostrom, Gardner, el al. (1994: 17) 
5. Ostrom (1990:3), Langc, Liebrand el al. (1992) 
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Subtractability 

Low 

Public 
Goods 

Difficult 

Exclusion 

Ton Goods Easy 

Figure 2. General classi lication of goods. 

High 

Common-
Pool 
Rcsourccs 

Privatc 
Goods 

These attributes provide a very general classification of four types of goods as 
shown in figure 2. The four kinds of goods so identified are broad categories 
that contain considerable variation between thern. The "dilernrna" and "tragedy" 
can appear for two of the goods: public goods and common-pool resources. 
The reason for this, is that these resources face two different kinds of dilemmas: 

(1) Public goods dilemmas - a public good is a resource from which all may 
benefit, regardless of whether they have helped to provide the good. As an 
example, 1can enjoy the parks in my city even if 1do not pay municipal laxes. 
The problem arises because there is a templatíon lo enjoy the good, without 
contributing to its creation and rnaintenance. Those who do so are termed "free­
riders", and while it is individually beneficial to free-ride, if all do so the public 
good (a park, a new library, etc.) is not provided and all are worse off. There is 
also a second reason for defection. A person might be willing to cooperare, but 
fear that not enough others will do so. The concern here is the fear of being a 
"sucker", i.e. throwing away one's effort lo a lost cause. 

(2) Commons dilemmas - the issue here is not the production, but rather the 
carrying capacity of the commons: the lree 1cut, the fish 1catch, and the water 
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I use are not available for others. The problem arises because it is individually 
beneficial to exploit the commons (e.g. Hardin's herders described earlier). 
In sum, public goods dilemmas concern the production of, and commons dilernmas 
involve the use of, ajoint good from which it is difficult to exclude others." Both 
these goods are under constant threat of overexploitation (e.g. the cornmons), 
01' under-provision (e.g. public goods). Figure 3 illustrates a number of resources 
that are at risk of "overexploitation", 

Subtractability 

Low High 

Difficul1 

Exclusion 

Easy 

Publie Water 
telcvision, resourees, 
a sunny Iorcsts, fish 
day, rain stock, etc, 

CablclV, Car, personal 
Golfc1ub, computer, 
privatc newspaper, 
library. shoes. 

Figure 3. Examplc of goods given thc possíbility of exclusión and subtraclability. Examples 

in bold are al risk of facing thc commons dilcmma. 

Solutions to the Cornrnons Dilernrna 

Historically, social scientists have strongly emphasized the impossibility ofgetting 
self-interested actors to cooperate. The recommendations to solve the commons 
dilemma have been two: 1) external solutions based on central intervention, 01' 

2) a total privatization of the resource.' Unfortunately, both these solutions face 
serious problems. 

6. Kollock (1998:188 - 192) 
7. Ostrorn (1990105) 
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The presumption that the involvement of an external (i.e. central) agent is 
necessary to avoid tragedies of the commons, leads to the recommendation that 
central governments control most natural resources. Applied on Hardin's case, 
the central authority will decide who can use the meadow, when they can use it, 
and how many animals can be grazed. However, agents ofthe central government 
may lack both the incentives and the information necessary to devise optimal 
rules. More precise1y, this solution is based on unrealistic assumptions conceming 
the full accuracy ofinforrnation, unlimited moniloring capabilities, full sanctioning 
reliability, and zero cost of administration. Without val id and fully reliable 
information a central agency could make several errors: setting the carrying 
capacity or the fine too high or too low, sanctioning herders that cooperate, or 

not sanctioning defectors. The problem of incomplete information has led to a 
numerous failed govemmental attempts, with the continued destruction of natural 
resources as a result," 

Privatization - another popular solution to the commons dilemma and applied on 
water resources in Chile - also runs into problems. The key issue is the difficulty 
of establishing private rights for interconnected ecological resources. That is, 
even ifprivate rights are unitized, quantified, and salable, the resource system is 
sti11likely to be owned in common rather than individually." This implies than 
an enforcement of a market sometimes would require as large a bureaucracy 
as if the resource had been centralized in the first place. Moreover, there is 
no guarantee that rationality would cal1 for a private owner of an environmental 
good to preserve it or use it sustainably. When the price is right, many people 
possibly would not think twice about c1ear-cutting a forest, exhausting an aquifer, 
or using the environment as a dumping ground, if al1 they ever care about is the 
monetary gain into their pockets. IIJ 

8. Oslrorn (1990 srn 
9. Ostrorn (1990 121') 
10. Chang (1989 639) 
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Neither Market Nor State - An Alternative Solution 

What is the alternative if both these solutions are inherently deficient? In 
Governing (he Commons, Elinor Ostrom presents a remarkable number of 
cases when the involved actors actually have avoided the tragedy- contrary to 
the claim of Hardin and other social scientists - through the voluntary creation 
of institutions. That is, the "players'' have themselves been able to change the 
structure of the "game" and reach an efficient cooperative outcome. Ostrom 
also tries to find the factors that might affect the actors' incentives to cooperate 
and retain the resources' producti vity and sustainability." As the author clearly 
demonstrates, this result has deep implications for how we look at policy 
recommendations to solve the commons problem. The question is no longer 
whether privatization or government procurement of commonly owned natural 
resources is the solution, but rather how to design policies that enables the users 
themselves to successfully develop and maintain effective institutions." Evidence 
from the research field show that farmers with long-term ownership c1aims, 
who can communicate, develop their own agreements, establish the position of 
monitors, and sanction those who do not conform to their own rules, are more 
likely to grow more rice, distribute water more equitably, and keep their systems 
in betterrepair than is done under government operation. 13 This result is backed 
by a large number of empirical studies." Table 1 sums up the variables that 
enable the emergence of long-enduring resource management institutions." 

11. Ostrorn (1990) 
12. Brornlcy (1992). Bcrkcs, F. e. a. (1989). Ostrom (1990), Ostrorn (1992). 
13 Ostrorn, E. (2001 :21) [Reformulaling thc Commons in Protccting thc CommonsJ 
14. E.g. Brornlcy (1992), Bcrkcs, el. al. (1989). Baland & Plaueu (1996) 
15 Extractcd from Ostrorn (1990) 
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Table1
 

Design Principies IIIustrated by Long-Enduring Common-Pool Resource
 
Institutions
 

1.	 Clearly Defined Boundaries: Individuals or households with rights lo 
withdraw resource units from thc resourcc, and thc boundarics 01' thc rcsourcc 
itsclf, are c1early defíned. 

2.	 Congruence: A. Thc distribution 01' bcncfits Irorn appropriation rules is 
roughly proportionatc lo thc cost irnposcd by provision rules. B. Appropriation 
rules rcstricting lime, place, icchnology, and quantity 01' rcsourcc units are 
rclatcd lo local conditions. 

3.	 Colleclive-Action Arrangements: Most individuals a ffcctcd by opcraiional 
rules can participare in modifying opcrational rules. 

4.	 Monitoring: Monitors, who activcly audit comrnon-pool rcsourcc conditions 

and appropriator behavior, are accounlable lo thc appropriators, or are 
appropriators thcmsclvcs, 

5.	 Gradual sanction: Approprialors who violale opcrational rules are Iikcly lo 
receive graduatcd sanctions - depcnding on [he scriousncss and contcxt 01' 
thc offcnsc - Iorrn othcr appropriaiors, from offieials accountahlc lo thcsc 
approprialors, or both. 

6.	 Conflict Resolution Mechanisms: Appropriators and thcir officials ha ve rapid 
access lo low-cosl, local arenas lo rcsolvc conl1icl among appropriators and 
oflicials, 

7.	 Minimal Recognition of Rights to Organize: The rights 01' appropriators lo 

devise their own instiunions are not challcngcd by cxtcmal govcrnmcntal 

authorities. For cornrnon pool rcsourccs that are part 01' largcr systcms: 
8.	 Nestcd Enterprises: Appropriation, provision, monitoring, enforcing, conflict 

rcsolution, and govcrnancc activitics are organizcd in múltiple laycrs 01' ncstcd 
cntcrpriscs, 

Summing Up 
Game Theory and Natural Resource Management 

One important question remains before moving on lo the second part of the 
paper, Why use game theory as a rnethod lo approach issues of natural resource 
management? 
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Game theory is emerging as one of the theoretical tools in heavy use across of 
all social sciences, as well as in biology. This is not a coincidence. Game theory 
has proven to be a tool uniquely appropriate for modeling strategic interaction 
that involve a limited number of actors that are engaged in purposeful action." 
One important reason for this is the fact that many conflicts do have a rational 
basis. That is, they can't be understood simply as the unfortunate product of 

misperceptions or poor communication that sorne enlightened effort can 
overcome, but rather as hard-resolved conflicts of interest 17 • Actors, such as 
natural resource users do think carefully about the goal s and consequences of 
their actions. And when they do, game theory is a helpful tool to understand the 
structure and result of that interaction. 

The case of social dilemmas and the tragedy of the commons is an excellent 
illustration of game theory's potential. Even if the models abstract much from 
reality, its strength lies in defining common features to many natural resources 
around the world. As a result, it provides a theoretical path to the resolution of 
the problem. Put differently, it simplities and highlights the mechanism behind 
the destruction of important natural resources." Understanding this mechanism 
allows us to identify both the possibility of intervention and improvement, and 
what problems of the Chilean water market that might emerge in other countries 
that are in process of modifying their water regimes. In a world as complex as 
ours, this is no small achievement. This is important too keep in mind in the next 
part of the paper. 

16. Scharpf (1997), Hrarns (1990) 
17. Brarns (1990:xiii) 
18. Scc Schclling (1998) Ior a dcfinition and discussion of thc tcrm "social rncchanism". 
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PART 11 

WATER AND EQUITY ­
THE CHILEAN WATER MARKET 

Introduction 

A common c1aim in the discussion about the Chilean water market and its possible 
negative social impacts is that these have been small, or non-existent. A more 
extreme position is held by those who claim that the water market is "just by 
definition"." This paper proves both these c1aims to be faulty. 

But let us open up this paper in more general formo Which are the possible social 
impacts of a free market approach to natural resource management in developing 
countries? Or more precisely: In what way has the privatization of water affected 
the poorest water users in Chile? The sad answer to that question is: we dori't 
know for sure. 

This part is an initial exploration of the social impacts of the Chilean water 
market.lt is "initial", because this study is far from being profound enough to be 
considered as a complete analysis of the Chilean water market. It is "garne­
theoretic" because it uses game-theoretic models as an analytical tool; and it is 
about the "social irnpacts", because it focuses explicitly on the poorest water 
users in Chile today. The ambition is to highlight one almost forgotten aspect of 
the Chilean Water Code, and to provide a basis for further discussion. 

19. Donoso (1993:192) 
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Despite the fact that the Chilean water market in many countries - and a number 

of powerful international organizations such as the World Bank" - is seen as a 
model for developing countries fighting againsl even scarcer water resources, 
we know very little of the consequences of the implernentation of the neoliberal 
Water Code in 1981 for the poorest water users." It is not an exaggeration to 

claim that the question of equity in the creation of the Chilean water market has, 

and continues to be, a non-issue." As will be shown later, this has probably 

nothing lo do with its real ímpacts. 

The reason for thís - and the maín poínt of the paper - is that various deficiencies 

in the institutional framework of the Chilean water market - combined with the 

socíal position ofpeasant farmers in Chilean agriculture - makes it very costly 

(and practically írratíonal) for poor water users to report violations oftheir water 
ríghts. In other words, I íntend to show why sorne groups in the water market 
are more vulnerable than others, why they are easy to exploit, and what the 
market and íts institutions have lo do with it. 

This paper is organízed ín the followíng fashíon. In the first section, I give an 
introduction to the Chílean Water Code, and the logic of water markets. Next, I 
díscuss possible social ímpacts of the water markel. In this section largue that the 
market has ímpacts beyond the water transactions, that is; the water market also 
has effects created by the market institutions. I then show how this approach 
can be modeled game-theoretícally to explain various cases of water rights violations 
of underprívíleged water users. In the last section I summarize the findings and 
point out what the result implies for the work ofChilean govemmental agencies 
today, and for countries that are in the process of modifying their water regimes. 

20. Silva (1995:121). Briscoc, Anguila Salas el aL (1998) 
21. Sorne would even argue that we know practically nothing ncithcr of the economic, environmental 
nor social impacts of thc rnarkct. Dourojeanni & Jourav1cv (2002), Dourojeanni & Jouravlev (1999:11). 
The debate in Chile also seerns lo have nurtured a blind spol on gender issues in natural resouree 
rnanagcmcnt. See Deree & León (1998. 2001), Meinzen-Dick, el al. (1997) for further details in this 
subjcct. 
22. Bauer (2002), Reyes (2002). 

28
 



Privatizing the Commons - Natural Resources. Equitv and... Victor Calaz R. 

The Logic of Market and the Chilean Water Code 

The sustainable management of natural resources is a majar item on the agenda 
of most governrnents, and the scarcity of particular natural resources, such as 
water, is a matter of concern in many communities. It is a policy area, however, 
where knowledge and recommendations often are conflicting and complex. 

The importance of policy that is able to manage important water resources in 
not only ecological, but also socially and economical rational, shouldn't be 
underestimated. A projection of the future water demands in Chile for example, 

predicts an impressive increase in demands in all regions of the country due to 
the expected economic development, increase in the population, and the possible 
impacts of aclimate change." This is an important challenge to any society 
considering the fact that the access to water is essential for practically all econornic 
acti vity in the country, such as the internationally competiti ve Chilean agricuIture. 
A group particularly vulnerable to changes in the access to water is the large 
group of peasant farrners (campesinos) that rely on agriculture as their most 
important source of income. 

The History and Logic oJ the Chilean Water Market 

One widely discussed solution to the ever-increasing scarcity of water resources 
has been to treat water resources as a private economic good. According to this 
view, the creation of a free water market - just like any other market - provides 
incentives to water users that increase economic efficiency by allocating resources 
to their most valuable uses. The overall argument is that legal rules and institutions 
should favor the operation of market mechanisms, such as private bargaining 
and exchange, and should minimize government regulations." Other potential 
benefits, according to its proponents, are that the creation of a water market 
would help to reduce costly public infrastructure investmenl and would raster 
private investrnent in irrigation. This because any potential surplus of water due 
to increased efficiency, can be sold on the market. 

23. Pizarro Tapia (2000: IOOff), Muñoz Rodríguez (1998: 72) 
24. Baucr (1998:1 Hf, 33ff) 
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The analogy with energy is enlightening for what is expected to happen in the 
water sector after a privatization. Until the 1970s the low price of oil produced 
the same kind of distortions as those seen in the water sector, inefficiency and 
waste. The increases in oil prices during the 1970s set in motion structural 
changes leading to economies in energy use. The contemporary moves in the 
United States to mandate power utilities to conserve rather than sell power, is a 
possible model for what could happen in the water sector. 25 

Despite of al1 the potential benefits that are attributed to a system of tradable 
water rights, few countries have implemented such a legal institution. Chile no 
doubt still remains as the international leading example of free market water 
policies taken to its extreme, and has therefore become something of a model 
for other Latin American countries -like Bolivia, Nicaragua and Peru - that are 
in the process of creating new water regimes." 

In 1981 the military government dictated a new Water Code that completely 
transformed the country's system of water rights, and "swung the pendulum 
away" from the politics ofthe 1967 Agrarian Reforro Law that greatly expanded 
state authority over water use." In 1969 for example, all surface water and 
groundwater were declared state property. Although the state continued to grant 
concessions to private parties, it could, at any time, terminate a concession without 
compensating the private concessionaire. The concessions could be neither 
transferred nor sold to another private party." 

The new Code, on the other hand, created the necessary elements for a market: 
it fortified private property, introduced market mechanisms and incentives and 
considerably limited the state's power to regulate. The Code follows the 
institutional structure of the 1980 Constitution, and just like the Constitution it 
was written and approved while neoliberal ideas within the military regime was 
at its peak. 29 

25. Winpcnny (1994190 
26. Dourojcanni & Jouravlcv (1999: 8), Dourojcanni & Jouravlev (2002) 
27. Baucr (1998:33) 
28. Simpson & Ringskog (1997:39), Baucr (1998: I irn, Bandow (1986), Ríos Brehm & Quiroz 
(\995) 
29. Bauer (1998:33) 
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The core of the Chi1ean approach to treating water as an economic good, as 
presented in the Water Code, is: 
•	 Water rights are completely scparated from land rights and can be freely 

transferrcd, sold and bought. Their private property status is strengthened 
and warranted based on the property laws of the Civil Codeo This grants the 
water rights not only legal, but also constitutional, protection. 

•	 Application for new water rights is not conditional on the type of use, and 
there is no priority list for different uses of water. 

•	 Water rights are allocated by the State with no charge, and in the case of 
simultaneous requests for the same water rights, these are allocated to the 
best bid." 

•	 The role of the State in resolving contlicts is very limited, and relies on private 
negotiations within the differenl water user associations and the judicial 
systern." 

Incentives and Decentralization 

The key word to understand the logic behind water markets is "incentive", But 
what are "incentives"? Incentives can be defined as the financial rewards and 
penalties that actors face. More precisely "they are the positive and negative 
changes in outcomes that individuals perceive as likely to result from particular 
actions taken within a set of rules in a particular physical an social context."? 

In the case of a water market, if a water user values the water les s than it is 
valuated by the market (i.e. potential buyers), then the user will be induced to 
sell the water. And if a water user sees a potential economic benefit in using 
water more efficiently through the investment in new technology, the existence 
of a market gives himlher the right incentive to do so. And all this without costly 
govemmental involvement. This is what sorne would call "the genius of the 
water market"." 

30. The lasl modification of the Water ende will, howcvcr, impose a tax lo unuscd water rights. 
31. Ríos Brehm & Quimz (1995:2). 1 will gel back to ihis last poiru latcr in thc pupcr, 
32. Ostrom, E., L. Schrocder, el al. (1993:8[) 
33. Briscoc, Anguila Salas el al. (l998:3). 
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In other words, the analytical models and logic behind privatization of natural 
resources - and of neo-classica! economics - builds on the assumption ofresource 
users as rational and self-interested actors, all trying to maximize their individual 
profit within the constrains and incentives provided by their institutional 
environrnent." If the rationality assumption isn't fulfilled, the behavior of 
individual s is impossible to predict, and the creatíon of a market meaningless. 
This is an important point to understand in the development ofthe game-theoretic 
model in the next section. 

The Chilean Water Market 20 Years Lata 

So what can be said about the water market in Chile after more than 20 years? 
Is privatization of water resources a good solution to the increasing water 
demand? Has the market been economicalIy, ecological and socially efficient? 
Unfortunately, the lack of profound and systematic studies of the effects of an 
intemationaIly well-known reform that has been in function for more than two 
decades is obvious for any researcher. The research that does exist however, 
shows mixed results. Among the positive effects of the market we find the 
following: 
•	 The ample protection of water rights has lead to "significant" investment in 

the improvement of water infrastructure to make a more efficient exploitation 
possible.J5 

•	 The leasing of water rights have played an important roll in agriculture in 
times of droughts in a few regions in Chile. This implies that water actually 
has been aIlocated from low-valued activities to more high-valued ones. This 
market mechanism has been found in the Elqui and Limarí valleys in northem 
Chile with, according to investigators, substantial gains-from-trade." 

•	 The market has resulted in transfers of water rights from agriculture to urban 
water companies. These transfers would have been much more complicated 
and costly in a water regime characterized by a centralized administrative 

systern." 

34. SproulcJoncs (1982) 
35. Dourojeanni & Jourav1ev (2002:2), Rosegrant & Gazmuri S. (1994:33) 
36. Hearne & Easter (1995), Hadjigeorgalis (2002a) 
37. Humbcrto Peña (1996) as quoted in Dourojcanni & Jouravlcv (2002: 2fl), Rosegrant & Gazmuri 
S. (1994:33) 
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An importanl note here is that the actual transfer of water rights - or the actual 
exlstence of a water market as sorne would prefer to put it - has been extremely 
limited in the country as a whole." An estimation of these transfers shows that 
only 5% of the water rights in regions with high water scarcity, have been subject 
to an actual market transfer." Despite this surprisingly low activity in the market, 
problems attached to the water market have been an important political issue. 
First of al1, the expected increase in water efficiency in agriculture - the major 
water user in the country - has not been as large as it was expected. Chilean 
agriculture is still dominated by low water-efficiency that has to be dealt with if 
fulure demands are to be met." 

Second, serious contlicts have emerged between the so-called consumptive and 
nonconsumptive uses of water. At first, it was thought that the two uses would 
not conflict with one another because nonconsumptive users were obliged to 
replenish the water after using it. In practice, a clear conflict exists and has 
worked to the disadvantage of consumptive users downstream of the upstream 
nonconsumptive users. The major nonconsumptive use of water is to generate 
hydroelectric energy. lnvariably, the water reservoirs are not filled in such a 
fashion as to ensure that downstream uses are unaffected. For example, 
consumptive users located downstream could lay c1aim to water trapped by 
reservoirs during the dry season, so the timing of use has created conflicts that 
have resulted in complex judicial processes." 

Third, the way in which water rights have been allocated by the Chilean State­
that is, without any charge whatsoever nor the need to motivate the use of the 
new right lo govemmental agencies - has led to a troubling speculation with 
water rights. These often unused water rights are felt to block new development 
involving other uses, both nonconsumptive (such as hydro-electricity) and 
consumptive (such as small agriculture). This has been viewed as speculation in 

38. Dourojeanni & Jouravlcv (1999: 31 ff), Bauer (1997), Hcarnc & Eastcr (1995). Many cxpcns do 
clairn, nowcvcr, that the number of transactions and thc activity of thc markct will incrcasc in lime. 
Baucr (2002). 
39. Dourojcanni & Jouravlev (2002:4) 
40. Dourojeanni & Jouravlev (2002) 
41. Bauer (1998) 
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water rights because the unused water rights were captured and registered free 
of charge and without any commitment to use the water in the foreseeable 
future and without a beneficial-use test. This speculation has affected small 
agriculture, and specially various indigenous groups in Chile. This problem has 
led to modi fications of the Water Code and the creation of the governmental 
agency Corporación Nacional de Desarrollo Indígena (CONADI), with 
the responsibi litYof promoting the interests of indigenous communities. 42 

Fourth, the lack of integration of environmental aspects in the creation of the 
Water Code is obvious, and has led to other so called "third party effects". 
Efforts to safeguard the flora and fauna downstream of the reservoir, just as an 
example, have suffered due to the fact that a river carnes less water during the 
dry season also implies that less water is available to dilute pollution downstream 
of the reservoir." 

1'0 sum up: the results of the water market have been mixed. Now to the issue 
of the social impacts of the market. 

Social impacts of the Market 

What can be said about the social impacts of the market? Doesn't the fact that 
the market hasn't been active imply that the social consequences have been 
very limited? This last claim is common both among govemmental agencies" , 
proponents of the market model'", and skeptics." As World Bank economists 
Monica Ríos Brehm and Jorge Quiroz write in one of the very few studies that 
evaluate the efficiency and impacts of the water market: 

Even though sorne spccific equity problcrns rnight be involved with the initial 
implcmentation of a private right water rnarket, it seerns to be a non issue in the 
case of Chile given the lraditional operation of a water rnarket arnong farmers 
(and previous to thc Water Code of 1981 ).47 

42. Dourojeanni & Jouravlev (1999:19fl). Suggcstcd rnodifications of the Walcr Code such as imposing 
a tax lo unused water rights, are supposed lo dea1 with this uncxpccted incentive. Thc laws are thc Ley 
W 19 145 (in 1992), and Ley N" 19253 (in 1993). 
43. Dourojeanni & Jourav1ev (1999:46ff) 
44. Puig (2002), 
45. Rosegranl & Gazmuri S. (1994:32). Ríos Brchrn & Quiroz (1995:27) 
46. Dourojeanni & Jouravlcv (1999:20) 
47 Ríos Brehm & Quiroz (1995:27) 
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Whether the social impacts ofthe privatization of water resources in Chile have 
been "negative", "positive" or "small" will of course depend on how we define 
"irnpacts". And, as will be shown, the "market". The lack of investigation about 
the Chilean water market creates a situation where the information available is 
dispersed as anecdotes in media, among experts and governrnental officials. 
This situation c1early gives the impression that the negative social effects have 
been limited. 

As I intend to show in this section this perception is if not (alse, so at least faulty. 
The reason for this is that various deficiencies in the institutional framework of 
the Chilean water market - combined with the social position of peasant farrners 

in Chilean agriculture - makes it very costly (and practically irrational) for poor 
water users to report violations of their water rights, As a result, the fact that the 
Chilean water market is characterized by "the law of the jungle, where the 
strongest can do what they want with the water rights of the small" - as one 
agricultural expert and govemmental official puts it 4K - is a Iact almost impossible 
lo find for a researcher without extensive field work. Shortly, the reason that the 
social impacts of the water market might seem smal1, is not because that they 
are limiLed, but rather because those affected will avoid to defend their rights. 
In this section 1 discuss how we can define the "impacts" of a water market, 
and why we must consider the institutional framework in which markets are 
applied, to understand all the impacts of neo-liberal natural resource management. 

Markets and Equity- How lo Gel a Grip of the Social lmpacts 

Generally speaking, there is no reason to expect that a free water market - just 
Iike any other market - will result in an equitable allocation of water resources. 
On the contrary, the inherent logic of a market is lo allocate these resources lo 
activities and persons with most economic power in the market." Whether 
these transfers are "fair" by definition as sorne would claim'", or inherently 
"unjust" is in the end a rnauer of value judgment. The important, and indeed 
thorny question is where to search for these "impacts"." One illuminating and 

48. Caneino (2002) 
49. Dourojeanni & Jouravlev (1999:12), Lec & Jouravlcv (1998: 30), scc also Chan (1989) 
50. Donoso (1993: 192), Bandow (1986) 
51. Grumm (1975). The foeus of this paper is on water used by agriculturc, the most important water 
user in Chile (e.g. over 80 % of thc cxisting consumptivc water rights). This docsri't mean that social 
impaets in other arcas, sueh as in the privatization of Chilean urban water and sanitation eompanies, 
docsn't exist. 
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common way to structure the possible negati ve social, economical and 
environmental effects of water markets is the following; 
•	 Effects to other water users in the same hydrological system - this has to do 

with effects caused by a transfer of water rights that decreases the 
availability of water to other users (i.e. irrigators¡ in the same river 
basin. 

•	 Environmental effects in the hydrological system - these could be negative 
changes in the quality or quantity of water crucial for the fish habitat, 
flora and fauna, etc. 

•	 Social, economical and cultural effects in the area of origin - this has to do 
with the possible impacts ofa transfer of water rights to the local economy, 
or indigenous groups dependent of water resources for the survival of 
their culture." 

As we see from the categorization of possible externalities of a water market, 
the focus is explicit on the effects of a transfer: The separation between the 
specific effects of the market, and of other institutions outside the market is 
seen as important by researchers for analytical reasons" . For example, without 
this separation it is practically impossible to know whether the same impacts will 
appear in another country that implements the market model. 

This focus on water transfers has led to a number of studies that discuss the 
exact number and characteristics of water right transactions." In areas where 
market transactions have occurred, water rights have provided small farmers 
with alternative sources of income in time of droughts - by entering the spot­
market (i.e. leasing) of water rights - or as an economic resource in times of 
financial problems." On one reported occasion, indigenous communities with 
regularized water rights in the Chilean north, managed to bargain a beneficial 
contract with a mining cornpany." 

52.	 Lec & Jouravlev (1998: 62-76) 
53. Jouravlev (2002). Haucr (2002). Lec & Jouravlcv (1998:76) 
54.	 Ríos Brehm & Quiroz (1995), Hearne & Easter (1995), Rosegrant & Gazmuri S. (1994) 
55. Hadjigeorgalis (2002b) 
56.	 Castro (1992) 
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The question now is whether the effects of transfers are the only one we need 
to consider in a free water market. I would argue that there should be more. 
First of all, the emergence of a market not only ineludes the presence of water 
transfers, but also the emergence of new institutions (i.e. organizations and 
regulations) to facilitate these transfers. These new "rules of the game" will 
create changes in the incentive structure, and alter the behavior of existing actors 
or trigger the (sometimes unexpected) behavior of new ones. This is the most 
important insight from various versions of the institutional theory in political 
science and neo-institutional economics" that hasn't been considered seriously 
in the discussion of the pros and cons of the Chilean water regime. 

One obvious exarnple of this, is the serious case of speculation with water 
rights. The Chilean water market has experienced an impressive increase in 
solicitations of new water rights by actors with no intention of using them 
productively. On the contrary, these rights have been claimed with the intention 
of waiting for the right time to sell to the highest bidder sometime in the future. 
In other words, the institutions of the Chilean water market - where water 
rights were allocated by the State with no charge, and applications for new 
water rights were not conditional on the type of use - created the un intended 
incentives that lead to speculation." Shortly, even if the market is inactive, 
market institutions and incentives never rest, which at the end might create 
unwanted con sequences. 

Second, the problems that have arisen in the Chilean case show that this categorization 
is faulty. Why? Because the problems that have emerged in relation with the 
implementation ofthe Chilean WaterCode, aren't specifically attached to the transfers 
of water rights. The list in the first appendix to this paper shows a number of cases of 
water rights violations with important consequences for the affected." 

Is there logic in these cases? And what do these cases have to do with the 
incentives created by the market institutions? In the next section largue that 
these effects are unavoidable given the incentives created by the Chilean 
water market and its key institutions. 

57. See Rothstcin (1996), North (1990), Ostrorn el. al. (1993:8fO 
58. Dourojeanni & Jouravlev (1999:19-21) 
59. Note ihat rhis list is by no mcans a complete list of water violaLions in Chile. On thc cornrary, thc 
lisl eould casily be extended wiLh more cases. They do, however, providc a basis for the diseussion in 
thc ncxt scction. 
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Unintended Incentives - Stealing Water from the Poor 

The sector Las Pataguas - Valdivia de Paine, located 50 km from Santiago, has 
experienced asevere and long-lived water conflict involving 25 plots belonging 
to small farmers (i.e. parceleros) and a real estate investor. The conflict started 
in the beginning of the 1970's as a result of constructions by the investors. 

These constructions, built on his own plots, led to serious disturbances on the 
water flow of the farmers. The deviation was a deliberate attempt to destroy 
the productivity of the land, and force the peasant farmers to sell their plots. It 
wasn't until 1986 - after more than ten years (!) - that a few of the farmers 
individually decided to take the problem to court. The sentence was in favor of 
the parceleros, but this didn't stop the continued construction (and deviation) by 
the real estate investor. The same procedure was repeated in t 99 t : an appeat to 
court, a sentence in favor of the parceleros, and continued violations of their 
water rights by the investor. This problem has severely affected the income of 
300 persons dependent on small agriculture, and has gone to such extreme, that 
number ofthem felt obliged to sell their plots and find other sources of income." 

Small farmers organized in a water user community in the Azapa valley, Arica, 
have experienced similar problems. In 1981 the water company SENDOS 
(Servicio Nacional de Obras Sanitarias) made a request to the Dirección 
General de Aguas (DGA) - the govemmental agency in charge of granting 
new water rights - for the exploitation of 550 lis water. The request was denied 

by the DGA after a petition put forward by the farmers showing that this 
extraction would severely affect existing water flows normally used for irrigation. 
Despite DGA's decision, and without the mandatory water rights, SENDOS 
decided to start the constructions necessary for water exploitation in 1984. Once 
again, the farmers chose to take the case to court, which judged in favor of the 
farmers and ordered the halt of the constructions. This temporarily halted the 
construction, but in 1991, the water company ESSAT (Empresa de Servicios 
Sanitarios de Tarapacá S.A.) - practically the same company as SENDOS but 
with a different name - once again starts the exploitation of the aquifer in the 
Azapa valley. This violation was once again taken to court, but this time, the 
court rejected the claim and the farmers lost the case. ESSAT is now exploiting 
water resources in the valley." 

60. Cancino (2001), Cancino (2002) 
61. Avilcs Hcrbas (1993) 
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The two cases presented aboye are description of two of the cases presented in 
the appendix. Again, is there any logic in these cases? Is it a coincidence that 
the violatíons have been directed at indigenous groups and peasant farmers? 
In the next section I present a model - using the same assumptíons normally 
used to prove the benefits ofthe water market - that shows that what seerns líke 
isolated anecdotes of violations of water rights, has logic. 

A Water Deterrence Game 

Models theoretically rigorous as the ones uscd by thc proponents (i.e. pro-market 
economists) of the market are totally absent in the discussion of the Chilean 
water market's social impacts. This is serious considering the fact that the 
discussion of the pros and cons of the Chilean water market have been strictly 
formulated in economic terrns." Lawyers, or economist who neither have the 
theoretical tools, nor the academic interest in dealíng with equity issues dominates 
studies about the Chilean water market. 

Just as in the case of speculation with water rights - a major problem in the 
Chilean water market that has received ample attention in the latest suggested 
modifications ofthe WaterCode - one possible way to tacklc this problem is by 
focusing on the incentives that the market and its institutions crcate for water 
users. One powerful and common way to approach this problem is through 
game-theoretical modeling ofthe incentives that the market and its institutions 
create for water users. 6J Game theory has proven to be a tool uniquely appropríate 
for modeling strategic interaction that involve a límited number of actors that are 
engaged in purposefu1 action." 

Water and Cooperation 

Let us start with a simple assumption: An efficient water market - and a water 
regime with mini mal state intervention- requires the cooperation írom a number 
of actors and institutions. Put differently, an efficient market whcre water is 
divided according to the different users acknowlcdged water rights rcquires that 
all actors respect the status qua. 

62. Scc for examplc Donoso (1993), Lagos (1998), Gómez-Lobo & Paredes M (2001) These are also 
the kinds 01' studics that have anractcd thc attcntion of media. Scc El Mercurio (200 1). 
63. Scc Ostrom (1990) for a ground-breaking work, or Sproulc-Jones (1982) Ior othcr similar rational 
choice modcls. 
64. Scharpf (1997), Brarns (1990). 
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Figure 2. Water and Cooperation 

A
 

Cornrnent: The figure shows two water users, A and B, dependent of each 
other's cooperation to sustain the status quo, that is, a division of water resources 
according to their acknowledged water rights. 

Figure 2 illustrates an imaginary river basin with two groups or individual water 

users, A and B." A and B could be any combination of water users. More 
specifically, the two users could be individual irrigators, and/or groups of irrigators, 
andJor an urban water company, or industrial forestry. As an example, the game 
can explain the interaction between a group of peasant farrner irrigators (B) and 
an urban water company (A). 

In a situation of status quo, neither of these two actors extracts more water 

than they have the right to. In other words, the users are dependent on each 

other 's cooperation for the maintenance of the status quo. But what happens if 
someone breaks this agreement, like the urban water company in the Azapa 
valley described aboye? According to the Chilean Water Code the affected 

have two choices: 1) take this violation to the appropriate water user association, 
or 2) take the case to court." This response from the affected thereby creates 
a conflicto This interaction can be captured in the following game-theoretic 
model:"? 

65. Usually thc numbcr of uscrs is considcrably highcr, hut this simple image still captures the 
importanl charactcristics of thc gamc dcscribcd latcr. 
66. Vcrgara Blanco (1998:271) 
67. Thc following modcl is inspircd hy thc work by Kilgour & Zagare (1991), and has been used to 
cxplain dctcrrcncc hctwccn super powcrs in intcrnational politics. 
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Figure 3. A normal form water game 

PlayerB 

C o 

Playcr A 
C Status Qua Advantage 

Lo be 

D AdvanLage Conllict 
Lo A 

In this game, each player has two strategies available: cooperate (C) or defect
 
(D). This means that if player A chooses too defect, and player B Lo cooperate,
 
the outcome of the game is (DC), the lower left box in the square. The possible
 
outcomes of this game are thus the folJowing:
 
ce: Cooperate, that is, to continue to divide the water according to the
 
acknowledged water rights.
 
DC: Advantage to A, that is, A begins to extract more water and B accepts.
 
CD: Advanlage to B, that is, B begins to extract more water and A accepls.
 
VD: Conflict, taking the problem to Water User Association or Court.
 

The status quo division of water can be anything frorn Olis to A and n lis to B,
 
to n lis to A and Ol/s to B.
 

An important note here is that the strategy "extracting more water" only is one
 
possible way to decrease the availability of water to the other user. That is,
 
"defect" could also be: polluting the water, deviation of water due to consLructions
 
in the river basin etc.
 

Simply pul, there is always a possibility for any of the players to defect from the
 
status quo by "using" more waLer. The water user affected can either accepL
 
the violation (CD, or DC), or Lake this violation Lo be resolved at the existing
 
Water User Association or making a court appeal (D,D). The game can also be
 
illustrated in exLensive form:
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Figure 4. Extensive forrn "water garne" in a decentralized water 

• (CC) Status Quo 

• (CD) Advantage 
Lo B 

• (DD) Conflict 

""""'"-------,,,...--- • (DC) Advantage 
LoA 

• (DD) Conflict 

• (DD) Conflict 

Key:
D = Decision node 

= Terminal node 
= lnformation partition 

Cornrnent: A and B represents players (i.e. water users). As an example A 
could be an urban water company, and B a group peasant farmers, somewhere 
in Chile, p represents the probability that A will defect. The game is read from 
the left, with A making the first choice. B then has the possibility ofeither accept 
the violation (OC), or challenge it in a WUA or court (DO). Remade from 
Kilgour & Zagare (1991). 

The process 1attempt to model goes like this: First, something exogenous happens 
(first stage), which determines the probability that de player wil prefer to initiate 
a defection. This "something" might be a sudden increase in the water demand, 
an increase in the water prize, a drought period etc., with an unknown probability 
denoted p. This means that the probability that A will continue to cooperate is 
(l-p). 
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Now, why all this fuss? I intend to show that the various deficiencies in the 
institutional framework of the Chilean water market - combined with the social 
position of peasant farmers in Chilean agriculture - makes it very costly (and 
practically irrational) for poor water users to report violations of their water 
rights. This makes it very easy, and even profitable, to steal water from small 
water users such as peasant farmers (campesinos). Game-theoretically, 1 will 
show that (D,C) is the equilibrium outcome, which means that campesinos will 

accept the violation, and not take these cases lo court or lo the WUA, as it is 
assumed. 

The Game 

Now let us assume that an unexpected drought period, or a sudden increase in 
the water demand, puts the water company A in a situation where it needs more 
water. Company A makes the option to use more water than it has right to, 
something that affects the access of water of a smal1 group of peasant farmers. 
What will these peasant farmers do? 

Before we discuss the various options that the imaginary group of campesinos 
have to meet the challenge from company A, it is important to keep in mind 
several characteristics ofthis group in Chile. 

The Campesino Community ­
Some general characteristics 

In general, farmers have made an outstanding contribution to Chile's impressi ve 

growth rate of 6-7% ayear during the 1990's. Since 1985, agricultural trade has 

been consistently in surplus, currently to the tune of about $ 1.3 billion USD a 

year; add forest products and the surplus is wel1 over $2 billion USO. That is a 
huge change from the days where trade was in chronic deficit. The export drive 
has been led by fruit producers-about 5,000 growers and a dozen big, mainly 
multinational, packing firms. More recently, wine makers have made the running 
and exports have soared from $50m USO in 1990 to nearly $400m USO in 
1997.fi~ 

68. Economisl (1998), Chancho] (l996:179ff) 

43
 



Victor Gala: R. Privatizing the Commons - Natural Resources, Equity and.... 

This high-tech and intemationally competitive industry lives side-by-side with 
more traditional - and substantially less capital intensive - small farmers. The 
Chilean campesinos is a highly heterogeneous group - including both traditional 
farmers, farmers from the days of the Allende govemment's Land Reform in 
the 1970's, and various indigenous groups - but with one important thing in 
common. These small producers use mainly the labor force from their farnily, 
and produce mainly to secure their incorne.t" This makes the campesino 
community particularly dependent on agriculture, and the secure availability of 
water, for their survival." 

Table 1
 
Nurnber of farrners, land distribution and cornrnercialized
 

production in Chile
 

Number offarmers Territorial Commercialized 
extension (%) production (%) 

Industrial agricuILure 35 (XX) 61 74 

Small agricuILure 125(XX) TI 26 

"Minifundistas" 100 (XX) 2 

Source: The World Bank (1995:35). 

Cornrnent: 'Minifundistas', a category also included in the campesino group, 
is mainly a characterization of small farmers with very limited access to high­
quality land. A high concentration of 'rninifundistas' usually also means a high 
concentration of extreme poverty. Gomez & Echeñique (1988:208t) 

Other important characteristics of the group are the fact that their level of 
education is significantly lower than of the average Chilean. llliteracy in the 
Chilean rural areas (15 percent) is almost five times higher than the urban average 
(3,3 percent). Estimations also show that the average of completed years of 
education is 6,2 years, while the urban population's average reaches 9,6 years. 
Moreover, less than 3 percent ofthe rural population's has a technical education 
or professional title, equivalent to an American college degree." 

69. Gorncz & Echcñiquc (1988:203fl). CEPAL. GTZ el al. (1998:22) 
70. Scc Thc World Hank (1995: 35) for dctails. 
71. Thc World Bank (1995:34) 
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The income of the campesino community is also substantially lower than of the 
average Chilean. 34 % of the rural community has incomes under the poverty 
line." Estimates made by the World Bank show that the large majority of the 
group, has a total annual income - i.e. all sources of income inc1uded - beJow 
$490 USD. 

Table 2. Total income of campesino agriculture. 

% ofsmall producers Annual income per capita 

65 

:D 

5 

<490USD 

< 865USD 

> 1940USD 

Source: Thc World Bank (1995:38). 

It is also common knowledgc among expcrts that a minority of campesino 
communities enjoys a fundamental requisite in the judicial protection of water 
resources: regularized water rights." This might have something to with the 
fact that a regularization of an historical water right has a cost." 

This doesn't mean, however, that thcse communities lack water rights that are 
protected by law. This paradoxical situation appears because the Water Code 
makes a difference between 1) recognized water rights, and 2) regularized 
water rights. The first ones refer to water rights historically uscd by anyonc 
(e.g. for irrigation) from Aprill979; the second refers to water rights registered 
in an administrative process. In short: recognizcd water rights can be transformed 
to tegularized water rights, but not the other way around." Thesc rights bcnefit 
from the same legal protection as established by the Chilean Water Code." 

72. The Wor1d Bank (1995:37) 
73. Baucr (1998:67), Cancino (2002), Bahamondes (2002), Ministerio de Agricultura ct al. (1995: liS!). 
74. Montecino Aguirrc (1989). Thc problem of non-rcgularizcd water righis is a general problem in 
the Chilcan water market. Scc Vergara Blanco (1998). 
75. Vergara Blanco (1998:322,327rr). 
76. Vergara Blanco (1998:322). 
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The Water User Associations 

With the general characteristics of campesino communities in mind, what will 
group B do in a case of water rights violations? One first option is to take this 
violation to the appropriate Water User Association (WUA), an institution with 
a history of water conflict resolution that dates back to the 19th century77, and 
recognized as the most important water conflict resolution institution in Chile. 
Their mai.n role is to distribute water and enforce its correct use by its members, 
and to collect fees for construction, maintenance and administration of irrigation 
infrastructure. Three different types of associations are considered in the Water 
Code: 'juntas de vigilancia', 'asociaciones de canalistas' and 'comunidades 
de aguas'<" So, what not take this violation to the WUA, thereby ending up in 
the column (0,0) as in conflict? 

One major problem is that the Chilean water user associations by not always 
are the well-developed institution as sorne present it" , and as natural resource 
experts would like it to be. The reasons are the following: 

First, all Chilean WUA's are far from being as professional as they need to be 
for the resolution of conflicts. An unknown nurnber of these organizations are 
run by the same family for decades, and these are not always informed of the 
number of water users they are supposed to monitor in the river basin." Studies 
rnade by the Oirectorate of Hydrological Works (Dirección de Obras 
Hidráulicas, DOH) in the Ministry of Public Works, also shows that rnany of 
these organizations lack both the legal and technical capacity needed to solve 
water resource conflicts." 

77. Figueroa del Rio (1995:99fr¡, Sepú\veda & Sabatini (1997:239) 
78. These organizations all havc diffcrcnt functions, wiLh thc juntas de vigilancia as thc mosl ample 
functions Figueroa del Rio (1995: 1OOf, 1 isrrn 
79. Figucroa del Rio (1995: lOOr¡. Polanco Dabcd (200\). 
80. INDAP (1997). 
81. Puig (1998), Puig (2002). Thc numbcr of organizations sludicd by the DOP was around 20, and 
inc1uded all typcs of WUA's. Puig (2002). Note: I'm nol c1aiming that all WUA havc thcse problems. 
On thc contrary, very professional WUA do cxist, spccially in northcm Chile. Hadjigcorgalis (2002b). 
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Second, even if the number of formalized water user associations in Chile usually 
is claimed to be "high", there is an unknown number of unorganized water users. 
The estimate of the number of water users, and thereby hydrological entities, 
that do not have a WUA is practicaJly impossible to make." Considering the 
fact that a big number of water users in Chile don't have regularized water 
rights - a legal requisition to be a member of a water user association - implies 
that the number of unorganized water user is considerable. 

Third, even if competent and formaJized WUA's do exist and the legal possibiJity 
of membership is recognized by the Water Code, campesinos seldom have 
access to them either because they don't tend to be defacto members in them, 

or - if they are - havea very low trust in how these institutions represent their 
interests." Sorne researchers have argued that the way in which these institutions 
are designed (with one vote per water right) efficiently marginaJizes campesinos 
from executing their rights in thern." 

Fourth, this marginalization is complicated further by the fact that the distribution 
of irrigation water historicaJly, seldom has been to the benefit of campesinos. 
On the contrary, the distribution of water resources tends to follow the dominating 
power structures (with campesinos at the bottom of the hierarchy) in the river 
basin." 

To sum up, the probability that campesinos wiJl try to get assistance from the 
widely recognized Chilean WUA's is, to say the least, low. 

82. Ojcda (2002), Puig (2002). This dcspiic thc ambitious rcgularization prograrns cxccutcd by thc 
DGA. Sec Ríos Brehm & Quiroz (1995:26) Ior dctails of this programo 
83. Caneino (2002), Bahamondcs (2002), Scpúlvcda & Sabatirn (1997), Puig 2002). 
84. ODEPA (1994:37) 
85. Arias Q. (\980), Stcwart (1970: 19), Baucr (2002), INDAP (1998), Bengoa (1988: 1820:, Montecino 
Aguirre (1989:21). However, note that no systcmatic studics of thc water distribution cxists Ior all 
WUA:s in Chile. 
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Why not create a water user association (WUA)? 

On the other hand, in the case that one organization doesn't exist, there is always 
the legal possibility to create one. This would strengthen the groups bargaining 
power by making their judicial status considerably stronger. Unfortunatelly, this 
door too might be closed for many campesino communities. The problem of 
collective action discussed in the beginning of the paper, is always present, and 

only possible overcome under specific circumstances." 

Another problem of more practical concem, is the high number of non-regularized 
water rights. According to the governmental agency in charge of promoting and 
defending the interest of small agriculture, Instituto de Desarrollo Agropecuario 
(lNDAP), the bureaucracy and high formalism within the General Directorate 
of Water (Dirección Ceneral de Aguas, DCA) - the directorate responsible 
for planning water resources and for granting water rights - makes this a very 
difficult option. According to estimates by INDAP, only 5 % of the campesino 
water communities they wanted to forrnalize according to the Water Code were 
regularized in a 6-year periodo S7 

The slow bureaucracy and high formalism in the regularization of water user 
associations within the DGA is so recognized, that even governmental agencies 
under the same Ministry 01 Public Works avoid to get into these judicial 
labyrinths in the realization of irrigation projects and regularization of water user 
associations. ss 

The Judicial System and the Price o/ Justice 

Another way to challenge a potential break of the status quo is to take the case 
to court. Unfortunately, this too seems to be a very difficult and costly option for 
the campesino community. 

86. See page 28. 
87. Cancino (2002). See also communication betwcen thc OGA and INOAP, DGA (1997) 
88. The govcmrncnt agency is the DOH. Puig (2002) 
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Generally speaking, the courts have a strategic role in the market mode1. They 
must both protect private rights from excessive state regulation, and resolve 
conflicts among private parties, as in the issue of different kinds of water 
conflicrs." The Chilean creation recurso de protección (suit for protection) 
grants wide standing for people to request judicial review when certain rights 
are violated, whether by state agencies or by other private parties. These suits 
go directly to the regional Appell ate Courts that are supposed to rule quickly." 
Other applicable - but slower - judicial options are the "Accessiones posesorias" 
and the "Amparo Judicial"." 

The main problem with this institution is, as water experts recognize, that the 

"systern is too slow, too costly and to unpredictable'"" and that "the institutional 
capacity ofthe Chileanjudicial to Iulfill its more strategic role is dubious."?' It is 
unpredictable, because like in the case of recurso de protección, judges must 
often take a decision based on limited information or technical expertise, few 
legislative or constitutional guidelines, and little time for deliberation. This gives 
the suit an unpredictable and contradictory character." It is slow, because the 
Chileanjudicial system is obviously under-dimensioned to the needs ofChilean 
society." An estimate of the average length of an ordinary civil case in 1992/93, 
as an example, is of 1009 days." 

Studies also show that "white collar crimes" and environmental violations are 
those kinds of procedures thattake most time to settle. 97 This might have to do 
with the complexity of ecological systems - such as the hydrological - a Iact that 
makes it notoriously difficult to point out the accused without costly studies. 
Like in the case of the parceleros in Las Pataguas - Valdivia de Paine, the case 
didn't proceed until the realization of costly hydrological studies that definitely 
settled the effects imposed by the real estate investor" , which speaks in favor 

89. Baucr (1998:19) 
90. Baucr (1998:21) 
91. INDA? (199833) 
92. Briscoe, Anguila Salas el al. (1998:9) 
93. Bauer (1998:19) 
94. Bauer (1998: 22) 
95. Correa Sutil & Barros Lazaela (1993:76f), Dak olias (1996, 1999). 
96. Vargas Vianeos & Correa Sutil (1995:44) Howcvcr, a reforrn of thc Chilcan judieiary systcrn is 
undcrway. Sec hllp:l/www.minjuslicia.c1/reforma%20proccsallVcrQLfJ¿ for details. 
97. Vargas Vianeos & Correa sein (1995: 149) 
98. Cancino (2002) 
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of those who claim that water conflicts are far from a simple judicial disputes. 

But what if the group still wants to take the case to court? Courts and legal 
services are in theory available to all, butjust like the Sheraton Hotel- anybody 
can enter, all that is needed is money. As to the costs of lawyer fees in connection 
with an appeal to court, the estimated total cost is of $670 USD, with an additional 
fee of $140 USO in case of appeal to a higher court." This might sound like a 
small sum for protecting such a fundamental resource as water, but we must 
keep in mind the total annual income of a campesino in the majority of cases is 
well below $500 USD.1m Even if the Chilean govemment actually provides 
possibilities for free legal assistance - such as from the Corporaciones de 
Asistencia Judicial - this assistance tends to be irregular and with chronic lack 
of personal and financial resources.l'" Furthermore, a minority of Chileans knows 
that this kind of assistance actually exists.!" 

The govemmental agency in charge of promoting and defending the interest of 
small agriculture, Instituto de Desarrollo Agropecuario (INDAP), is currently 
designing a project to facilitate the access to legal help for peasant farrners. The 
project "Bono del Agua" that is due this month is however, according to the 

designer herself, only a minor step in what is needed to protect the water rights 
of small farmers.!'" 

The Perceptions o/ the Courts 

One aspect that complicates campesinos willingness to enter the judicial system 
is the fact that the Chilean courts aren't seen as an institution treating all Chileans 
alike. On the contrary, a majority oflow-income Chileans sees the Chilean courts 
as an institution, put bluntly, "by the rich, for the rich". As an example, a survey 

study among a representati ve sample of low-income households in three Chilean 
cities show the following results: 

99. Personal cornmunication with lawyer J. Francisco Balmaeeda H. al Balmaceda, Hoyos di: Cía. 
Abogados, Santiago de Chile. 
100. See pp. 26 in this paper. 
101. Correa Sutil & Barros Lazaela (1993: 82f), Garro (1999), Harasie Yaksic (1988:182ff, 189). 
102. Vargas Viancos & Correa Sutil (1995: 152f). 
103. Cancino (2002) 
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Claim Agree 

"In Chile, there are two kinds ofjustice. 
One for the rich, and onc for thc poor." 88,7% 
"Rcporting a robbery or assault is a waste 
of lime, because nothing will happen anyway." 84,2 % 
"Thc Chilean judicial systcm is slow" 95% 
"In the Chilean judicial system, everything can 
be laken carc of if you havc thc cconornic 
resourccs" 86,5% 
"Lawycrs are too cxpcnsivc" 87,8% 
"Lawycrs carc more about dcfcnding their 
clicnts, than money." 17,4% 
"Lawycrs are blood-suekers. They work just 
bccause they want to take money Irorn they 
c1ients." 77,8% 
"Judgcs treat rich peop1c in one way, and poor 
people in anothcr" 64% 

Disagree 

8,8% 

12,4% 
3,1 % 

6,9% 
5,3% 

70,2% 

8,0% 

10% 

No opinion 

2,6% 

3,4% 
1,9% 

6,6% 
6,9% 

6,9% 

14,1 % 

Noinfo. 

Table 3. Low-Income households and trust in the judicial system
 
From: Vargas Viancos & Correa Sutil (1995: 137,155) and Correa Sutil & Jiménez (1997:40).
 

This astonishing low trust in the Chilean judicial system, makes low-incorne 
households particularly skeptic about taking any kind of violation lo court. The 
results of this widespread skepticism to the courts and its officials leads to that 
in most cases - such as robbery, trespassing or sexual abuse - a majority of low 
income citizens chose not to report the violation. 104 

And the NGO's? 

But there is still one final option to get the necessary help to defend their interests, 
the Non-Governmental Organizations (NGO's). If properly organized and with 
the appropriate knowledge, they can be a key to empowerment of vulnerable 
groups in society. In our case, they could provide the necessary legal and technical 
help in cases of water conflicts. In other developing countries, such as Bolivia 
and South Africa, NGO's have provided an important channel to groups opposing 
the privatization of public water systerns.I'" What about the Chi lean rural NGO's? 

104. Correa Sutil & Jiménez (\997:46). An interesting onscrvation is that even lawvers themselves are 
dissatisfied with the way in whieh the Chilcan judiciary sysícm works. Vargas Viancos & Correa Sutil 
(1995:169) 
105. Schultz (2000), Johnson (1999) 
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The Chilean rural NGO's have seen a very sharp decline in their membership 
after the democratization in the 1990's. Just as an example, the number of 
campesinos associated to a cooperative has declined from 75 000 members in 
1973, to 10 684 in the year 2000. In the case of membership in labor unions, the 
tendency is the same. In 1973 the unions had over 300 000 members, in the year 
2000, the figure decreased to 36 000. lOó In other words, a large majority of the 
group is unorganized. 

Furthermore, the capacity of rural NGO's to assist their members in cases of 
water conflicts, is practically nonexistent.'?' Even if rural NGO's do see the 
Water Code and its implications for their members as an important issue'?' , 
very few of them (if any) can provide the necessary legal and technical help.l'" 
In fact, one ofthe only organizations that did provide such help, had to shut the 
assistance down due to financial problerns."" 

The Equilibrium 

The important question is now what the presented obstacles to access to both 
the existing water user association (if one exists), and the judicial system means 
for the game presented in the beginning of the section. If the following relationship 
between the players' preferences exists, the outcome will be to benefit to A. 
That is, if and when a more "powerful" user than B starts to extract water that 
negatively affects this group, group B has no other rational option than to 
accept the violation. 

More precisely; ifthe preference order is the following; 

for water user A: OC >¡\ CC > ¡\ DD >ACD 
for water user B: CO >11 CC >I¡ DC >8 DD 

106. Gómez (2002) 
107. The same applies lo environmenlal NGO's in Chile. Reyes (2002) 
108. E.g. FAO (200 1) 
109. Caneino (2002). Bahamondes (2002) 
110. Personal cornrnunicaiion with rural NGO "La Voz del Campo", March 2002. 
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(where ">/\'" tneans "is preferred by Ato", and so on), then when a more "pow­
erful" user than B starts to extract water that negatively affects this group, 
group B has no other ralional option than to accept the violation. More precisely, 
both water users prefer a division 01' water to their benefit, compared to the 
status quo (Le. OC >A CC and CO >B CC). But the difference between the 
two users - and the key in understanding the outcome 01' the game - is that the 
small water user will avoid a conflict, thereby preferring to accept the 
violation (Le. an outcome advantageous to A). Let us once again look at the 
game presented earlier. 

Figure 4. Extensive form water game with equilibrium 

• (Ce) Status Quo 

• (CD) Advantagc 
toB 

• (DD) Conllict 

100:::::,------- . (CD) Advantagc 
to A * 

• (DD) Conflict 

• (DD) Conllict 

Kcy: 
O = Dccision nodc 

= Terminal nodc 
= Information partition 

Comment: A and B represents players. A is an urban water company, and B a 
group of peasant farmers, somewhere in Chile. p represents the probability that 
A will defect. The game is read Irorn the left, with A tnaking the first choice. B 
then has the possibility 01' either accept the violation (OC), or challenge it in a 
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WUA or court (DO). The bolder lines shows the equilibrium track, with * (OC 
=advantage to A) as the only Nash-equilibrium. 

That is, if A chooses to defect (with a probability p), B has the option of either 
retaliate (DO), or accept the violation (OC). The fact that B "prefers" a violation 
to a costly conflict with unpredictable result in court (i.e. OC >8 DO), results in 
the equilibrium outcome OC ('*' in figure 4).1 will develop what this prediction 
implies for how we understand the Chilean water market latero 

Can B steal? 

One important question remains to be answered: isn't it possible for B to steal water 
from A? Couldn't these inherent deficiencies in the judicial system and the Chilean 
water user associations, be used by peasant farmers to steal water from richer 
water users? The issue of stealing of water between peasant farrrers, and by industrial 
agriculture during critical drought periods is widely recognized among agricultural 
and water experts.'!' But there are several characteristics to the affluent users 
such as industrial agriculture and water companies that make this robbery unlikely. 

First of all, both these players have consiclerably more economical resources. 
This implies that they both have the possibility to challenge this break from the 
status qua by taking the case to court, and paying the additional lawyer fees 
and technical studies. Considering the costs involved with loosing such a case, 
and the extremely limited economical resources of campesino communities, 
should by itself intimidate this group from such attempt. 

Second, both groups are considerably better organized compared to the rural 
NGO's. As for industrial agriculture, their organization Sociedad Nacional de 
Agricultura (SNA) is considered the most powerful NGO's in Chile today.!" 
The SNA also has a considerable cornpetence about the Water Code. lB 

Third,bigagricult.ure tendlodominateone keyinstitution in theresolution ofwaterconflicts: 
the water user associations.!" AH these three characteristics makes water steals from 
wealthierhighlyunlikely, and ingarne-theoreticterrns,non-eredibleand irrational. 

111. Bahamodcs (2002). Puig (2002). Baucr (2002) 
112. Gómcz (2002), Gomcz & Echcñiquc (1988:213fO. Other organizations are the Confederación 
de Productores Agrícolas (CPA), and Consorcio Agrícola del Sur (CAS). 
113. Scc for cxamplc SNA (1993). Thc organization cvcn has its own commission in this arca. See 
Comisirín de "'guas, in http://www.sna.cllaccion/comitcs.html 
114. Bahamondcs (2002), Puig (2002), Cancino (2002). See also Bauer (1998:67) 
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CONCLUSIONS 

The Difference Game Theory Makes 

But what does this mean in practice? Didn't we already know that water right 
violations exist? 1would argue that this equilibrium and the game theoretic model 
implies five important things: 

First, violations of the water rights of poor water users, such as peasant farmers, 
will not be reported to any of the organizations responsible for the solution of 
these conflicts. Information ofthese cases willtherefore be very difficult to find 
without extensive field studies. This explains why evidence of water violations 
against underprivileged users are anecdotic and dispersed among various actors, 
such as agricultural experls and erratic appearances in media. The fact that 
Chilean rural NGO's are weak makes this situation worse. This is a fact not 
considered by experts and governmental agencies that c1aim that the 
social impacts of the market have been negligible. 

Second, this simple game-theoretic model shows that there is an actuallogic in 
the violations of the rights of underprivileged water users. More precisely, all 
the cases presented in the first appendix that at first glance look like different 
phenomena, can be explained by the same mechanism: a break frorn the 
status qua, that is to the advantage to the actor with the credible threat given 
the structure of the game. 

Third - and as a rcsult of the aboye - it shows that any person, group or 
organization that can credibly commit that they can afford a conflict in 
court easily can exploit the structure of the game. Whethcr this threat is 
credible has to do with the economic resources available for lawyers fces, 
technical studics etc. In other words, anyone with enough economic resources 
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and knowledge about the dynamics of the water market (i.e. the "game") has 
theoretical access to ''free water". Allow me to develop this point further. 
Let us put ourselves in the situation of a relatively wealthy group or company x, 
that needs more water. The options are: 

J. Buy, or lease water rights. The cost (c
b

) depends on the market, and will 
vary on where in Chile group x is located. Estimates show that the price of 1 U 
s water lies between $100 000 to $15 million pesos. 115 

2. Inerease water efficiency. In a case where the group x has water rights, 
there is always the option of increasing water efficiency. This option too has a 
cost (c). 
3. Steal water. There is also the possibility to steal water from underprivileged 
water users. The risk of, for example, campesinos taking the case to court is 
minimum, and even ifthey do, the probability of getting a sentence against them 
is small. The cost of loosing such a case is denoted Cs' 

Thus, if the group x makes the estimate that the probability of actually having to 
pay the cost of a conflict (p) is as low as claimed earlier, the stealing of water 
will be rational (i.e. profitable) when 

That is; when the probability of paying the cost in a conflict is lower than the 
other altematives. 

I would argue that this mechanism is clear in both the presented cases. As for 
the real-estate investor in Las Pataguas - Valdivia de Paine, it was probably 
more profitable to force the parceleros out oftheir plots by deviating their water 
with a minimum risk of facing a costly case in court, than to pay them the 
market price of their plots. The same most likely applies to the urban water 
company in the Azapa Valley, and al! the cases presented in the appendix. 

Forth, the model implies that the more information the p1ayers have about the 
possible outcomes ofthe game, the easier will they find the presented equilibrium 
outcome. This means that attempts by governmental agencies to inform 
campesinos about their water rights and the judicial system will not have the 

115. Chilcricgo (2000) 
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expected effect. On the contrary, the more campesino communities know 
about the deficiencies in the judicial system, the cost of defending a 
case, and how other campesino communities have done in water conflicts 
settled in court, the more will they avoid the judicial system. As an 
example, had the farmers in the Azapa Valley been aware ofthe high probabi1ity 
of loosing, and the costs invo1ved with such a lost, they wou1d probably never 
have initiated ajudicial process and accepted the violation. 

Fifth, to deal with these unintended incentives created by the Chilean water 
market, is not a sitnple matter of more regulation as sorne have c1aimed on 
other occasions.!" The important issue seems to be to deal with the deficiencies 
of the water user associations, the Dirección General de Aguas (DGA), the 
perception of the judicial system, and even the weaknesses of rural and 
environmental NGO's. Only by improving these institutions will the market work 
without harming the most underprivileged water users in Chile. 

Oblectlons to the Model 

Now to three possible objections of the model. First, are water users really 
aware of the "game" presented in this paper? The real world is obviously never 
simple or transparent. It is characterized by, among other things, nuance, 
ambiguity, mistakes, duplicity and ultimately uncertainty. When players only have 
uncertain knowledge of an opponent's preferences, they cannot tell whether the 
game they are p1aying is as the one presented. Despite this inherent complexity 
in social interaction, 1 would argue that players such as water users do make 
estimates about the likely motives (and actions) of an opponent. And when they 
do, garne-theoretic models are indeed valido 

Second objection: Are peop1ereally rationa1egoists as assumed? One fundamental 
assumption rnade by game theory - and by any rational-choice model -- is that 
the actors involved in an interaction are "rational". That is, they know what they 
want, and they will use the best means to get to that preferred option. Sometimes 
this assumption doesn't hold true. People obviously have norms and values that 
inhibit them to make a "rational choice"."? The farmers in the Azapa VaJley, for 

116. Lec & Jouravlcv (1998:22), Roscgrant & Gazmuri S. (1994) 
117. See Green & Shapiro (1994) Ior a critique of rational-choice thcory, 
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example, did take the case to court, but they lost. So did some of the parceleros 
in Las Pataguas - Valdivia de Paine, but only after 10years of continued violations. 

In the last case, the violation wasn't settled until INDAP and the Ministry of 
Justice chose to use the case as part of a pilot-project. 118 My claim is therefore 
not that this mechanism of stealing will occur as soon as a steal is "rational" or 
profitable. What I'm saying, however; is that there is an "open space" ­

created by the incentive structure as a result of the market and its institutional 
framework - for anyone with a "credible threat" to exploit. 

One important thing to keep in mind in the critic of garne-theoretic models is the 
fact that the whole logic behind the creation of a water market - and the 
suggestions to its modifications in 2002 - is based on the assumption that 
individuals are well informed rational egoists, i.e. they are based on the exact 
same assumptions used in the game-theoretic model. lt would be strange to 
assume that individual s will act as rational agents only to create societal positive 
impacts. 

15 it Really the Market? 

Now to a final, but important question: Is it really the market that creates these 
incentives? Wasn't this possibility of stea1ingopen even before 1981? The answer 
to this question is important for analytical reasons, but depends completely on 
how we define the "rnarket". If the definition of the "rnarket' is equivalent to 
market transactions, the answer is "no". But if the definition includes the 
institutional framework in which a water market has been - and in the end must 
be - implemented, the answer is "yes", The reason for the latter is that this 
effect appears when a water market is introduced, without strengthening key 
institutions. 

One important conclusion, is that these unintended incentives in a water market 
only will be created in countries with similarcharacteristics in the "game", that 
iswith: 

118. Cancino (2001) 

58 



Privatizing the Commons - Natural Resources, Equitv and... Víctor Gala; R. 

•	 a slow and erratic judicial system 

•	 underprivileged water users with neither the trust, nor the economic resources 
to defend their rights in the judicial system 

•	 weak rural NGO's 

•	 non-existent or marginalizing water user associations 

•	 formalistic govemmental agencies that unintentionally inhibit the legal protection 
of underprivileged water users water rights and organizations 

It is hard to see how any water market that seriously doesn't consider these key 
aspects - independently of thc efficiency and thc number of transactions, an 
issue that has dominated the Chilean debate so far - can be cxpected to protnote 
socially sustainable water management. 
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Appendix. Water Right Violations 
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