
MAKING WATER POLICY IN DEVELOPING COUNTRIES: 

WATER RESOURCES IN TEGUCIGALPA 

by 

Isaac Manuel Ferrera Vega 

A Thesis Submitted to the Faculty of the 

DEPARTMENT OF HYDROLOGY AND WATER RESOURCES 

In Partial Fulfillment of the Requirements 

For the Degree of 

MASTER OF SCIENCE 

WITH A MAJOR IN HYDROLOGY 

In the Graduate College 

THE UNIVERSITY OF ARIZONA 

2004 



STATEMENT BY AUTHOR 

This thesis has been submitted in partial fulfillment of requirements for an advanced 
degree at The University of Arizona and is deposited in the University Library to be 
made available to borrowers under rules of the Library. 

Brief quotations from this thesis are allowable without special permission, provided 
that accurate acknowledgment of source is made. Requests for permission for extended 
quotation from or reproduction of this manuscript in whole or in part may be granted by 
the head of the major department or the Dean of the Graduate College when in his or her 
judgment the proposed use of the material is in the interests of scholarship. In all other 
instances, however, permission must be obtained from the author. 

APPROVAL BY THESIS DIRECTOR 

This thesis has been approved on the date shown below: 

Michael D. Bradley, Ph. 
Associate Professor of Hydrology 

and Water Resources 

Date / 

2 



3 

ACKNOWLEDGEMENTS 

I would like to express my gratitude and appreciation to many people that made this 

masters thesis possible. Exceptional thanks are due to my advisor Professor Michael 

Bradley for all his direction and support during the last two years. His suggestions and 

encouragement helped me during the time of research and writing of this thesis. As well, 

I would like to acknowledge with much appreciation the members of my thesis 

committee, Professors Bonnie Colby and Nathan Buras, who supported this process with 

valuable lessons, constructive comments and stimulating suggestions. 

Many thanks are due to the officials at the Servicio Autonomo Nacional de 

Acueductos y Alcantarillados, the Ministry of Natural Resources and Environment, the 

Ministry of Agriculture and Livestock, the Municipality of Tegucigalpa, as well as to the 

specialists at the World Bank and Inter American Development Bank in Honduras. Their 

assistance was vital for the research and the final accomplishment of this analysis. 

I also would like to express thanks the American Embassy in Honduras, the Fulbright 

Program and the Institute of International Education for the economical and logistic 

support for the accomplishment of this thesis and my degree in Hydrology. 

Especially I would like to thank my family: Manuel Isaac, Clarisa, Marinela, 

Isacfemando, Emilia Clarisa, Mario and Mario Alejandro for all the support and love that 

enabled me to complete this work. 

At last, this appreciation is also given to my friends and colleagues around the world 

who always gave me moral support to accomplish this goal. 



4 

DEDICATION 

This thesis is dedicated to my parents Manuel Isaac and Clarisa who taught me with 

their words and their lives to fight for my goals with integrity and honesty, to listen 

before giving an opinion, to be ready to learn from others, to stand for what I believe and 

always to give the best of me. 



5 

TABLE OF CONTENTS 

ACKNOWLEDGEMENTS ............................................................................. 3 

DEDICATION ............................................................................................ 4 

LIST OF ILLUSTRATIONS AND TABLES ....................................................... 8 

ABSTRACT ............................................................................................... 10 

INTRODUCTION ........................................................................................ 11 

CHAPTER I: ENVIRONMENTAL MANAGEMENT ............................................. 15 

1.1 Common Pool Resources (CPR) ............................................................... 15 

1. 2 Water as a Common Pool Resource ............................................................ 18 

1.3 Development of Knowledge about CPR Management. ..................................... 21 

1.4 Institutional Interplay in CPR Management.. ................................................. 27 

1.5 Institutional Analysis and Development Framework ........................................ 30 

1.6 Economic Issues .................................................................................. 35 

CHAPTER II: WATER RESOURCES POLICY AND LEGISLATION ........................ 39 

2.1 Water Policy ...................................................................................... 39 

2.1.1 Making Water Policy ....................................................................... 41 

2.1.2 Components of Water Policy ............................................................. .45 

2.2 Water Legislation ................................................................................ .48 

2.2.1 Water Rights ................................................................................. 52 

2.2.2 The Rights to Manage Water. ............................................................. 57 

CHAPTER III: TEGUCIGALPA'S WATER RESOURCES ..................................... 62 

3.1 Stage One on the IDA Framework: Description of the Physical 

World in the Acion Arena. Tegucigalpa City and Guacerique Watershed .............. 63 



6 

: ... TABLE OF CONTENTS is tics of the City ....................................... 65 

3.1.2 Environmental Constraints of the Metropolitan Area ............................ 66 

3 .1. 3 Chol u teca Watershed ................................................................. 66 

3.1.3.1 Physical Description Of Guacerique Watershed ............................... 69 

3.1.3.2 Socio-Economic Characteristics of the Watershed ........................... 70 

3.1.3.3 Importance of the Guacerique for Tegucigalpa ............................... 72 

3.2 Stage Two on the IDA Framework: Identification and Description 

of the Local Actors. Institutions in Tegucigalpa's Water System .................... 75 

3.2.1 Governmental Agencies in the System ............................................ 75 

3.2.1.1 Servicio Autonomo Nacional de Acueductos y Alcantarillados ............ 76 

3.2.2 External Agencies ..................................................................... 81 

3. 2. 3 Other Actors ........................................................................... 84 

3.3 Stage Three of the IDA Framework: Practices and Rules Management 

and Supply Characteristics of the System .......................................... . ...... 84 

3.3.1 Policy and Law regarding Water Resources in the system ..................... 86 

3.3.2 Resource Use and Management in Guacerique Watershed ..................... 92 

3.3.2.1 Use of Water for Agricultural Activities ........................................ 94 

3.3.2.2 The Complexity of Disorganized Agricultural Expansion ................... 96 

3.3.2.3 Local Water Committees ......................................................... 98 

3.3.3 Water Supply in Tegucigalpa ....................................................... 100 

3. 3. 3 .1 Population Connected to the Water Grid ....................................... 101 

3.3.3.2 Population Without Connection to the Water Grid and 

Future Water Users ................................................................ 106 

3.3.3.3 Water Delivery .................................................................... 108 



7 

3 ... TABLE OF CONTENTS ark: Analysis of Interaction Patterns. 

Institutional Characteristics of the Water System .......................................... 112 

3.5 Policy Proposal: Responses to the Management Challenges 

in Guacerique and Tegucigalpa ............................................................. 125 

3.5.1 The Hierarchical Management Approach .......................................... 126 

3.5.1.1 The Local Water Committees .................................................... 128 

3.5.1.2 Coalition of Local Water Committees .......................................... 135 

3.5.1.3 The Watershed Management Board ............................................. 136 

3.5.1.4 The National Water Network Directorship ..................................... 139 

3.5.1.5 External Inputs to the Hierarchical Management Approach .................. 140 

3.5.2 Proposals for Tegucigalpa's Water Supply ........................................ 143 

3.5.2.1 Discussion about Differentiation on Water Users and 

Ways of Water Supply ............................................................ 143 

3.5.2.2 Improvement of the Local Water Tariff Structure ............................ 146 

3.5.2.3 Transformation of SANAA ...................................................... 148 

3.5.3 Final Thought about the Policy Proposal. ......................................... 149 

CHAPTER IV: CONCLUSIONS ................................................................... 156 

REFERENCES ......................................................................................... 164 



8 

LIST OF ILLUSTRATIONS 

LIST OF TABLES 

TABLE III-1: Characteristics of Guacerique Watershed ............................................ 71 

TABLE III-2 Water Production and Installed Capacity per Source in Tegucigalpa ............. 71 

TABLE III-3: Major Political Instruments on Water Management in Honduras .................. 88 

TABLE III-4: Main Legal Instruments Applying to Guacerique Watershed ..................... 88 

TABLE III-5: Average Water Consumption per Sector in Tegucigalpa ........................... 103 

TABLE IIl.6: Classification of Tegucigalpa's Population According to Social 

Class (PCI, 2000) ................................................... ... .................. 103 

TABLE III-7: Average Income by Occupation at National Level. .................... .... ........ 105 

TABLE III-8: Average Income According to Educational Level .. ........... ...... ... . ........... 105 

TABLE III-9: Water Supply in Tegucigalpa (SANAA, 2002) ..................................... 110 

TABLE III-10: Water Tariff in Tegucigalpa According to Consumption ........................ 110 

TABLE III-11: Types of Rules and Outcomes Identified in Guacerique 

Watershed Water Use .............................. . ........ . ........................... 114 

TABLE III-12: Types of Rules and Outcomes Identified in 

Tegucigalpa's Water Supply System ........ .................................... . . .... . 117 

TABLE III-13: Role of the Different Levels of the National Water Network .................... 132 

TABLE III-14: Major Benefits and Costs of the Implementation of the Policy Proposal. .. . ... 151 



9 

LIST OF FIGURES 

FIGURE II .1: Flow-Chart to identify water rights priorities conferred 

by the Honduran Water Law ........................................................... 56 

MAP III-1: Guacerique Watershed ................................................................... 66 

FIGURE III.l Organizational Chart of SANAA .................................... . .............. 79 

FIGURE III.2: Regular Institutional Interplay in Water Management in 

Honduras ............................................................................ 124 

FIGURE III.3: Hierarchical Management of Water Resources in Honduras .................. 129 



10 

ABSTRACT 

The management of water resources around the world, and especially in countries with 

limited financial resources involves challenges that defy the sustainability and equitative 

use of the water. Governments have tended to respond through legislation to restrict uses 

and to redirect water management decisions to the Government itself. However, these 

fixed responses have proved not being effective due to the limited presence of central 

governments in the different watersheds. Consequences of this type of setting are a poor 

understanding of the hydrological issues, poor sustainability of the resources and 

unequitative distribution of water. On the other hand management of water resources, 

under a systematical view and under the administration of local users has been proved 

effective. The implementation of such managements allows a better adaptation of rules to 

local settings, the participation of the people and a permanent learning from the system. 

They seem a more advantageous water management approach for those countries where 

financial crisis do not allow a good monitoring and administration of their resources. 

Discussions about the topic are provided in the present thesis. 
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INTRODUCTION 

As Dr. Kenneth Fredrick (1995) has stated, water is critical for the health of both 

humans and ecological systems and an important element in many of our recreational and 

economic activities. Neither plants nor animals can survive long without it, and water is 

used in virtually everything we make and do. It is the most widely used resource by 

industry; it is used both directly and indirectly to produce energy; it provides the basis for 

much of our outdoor recreation; it is part of transportation networks; it serves as a vehicle 

for disposing of wastes; and it provides important cultural and amenity values. The 

quality of life, as well as life itself, depends on an adequate supply of freshwater. 

All these uses and services make water a vital element for life. Water is indeed many 

times source of conflict and leads people to consider water and water supply systems as 

complex resources that continuously defy their managements. The water management 

sector is one arena where socioeconomic factors interact closely with physical and 

environmental factors. Thus, a scientific understanding of the complex situation is 

required to achieve success. There are multiple efforts made around the world trying to 

design management regimes that reduce controversy and allow a more efficient use of 

water. Scientists and technicians have developed academic and practical management 

techniques that shed lights on how to approach water management. Such knowledge has 

become the starting point on a path to improve the water situation in the world including 

developing countries where water management is even more complex than in other 

regions. Most of these nations depend completely on the exploitation of natural resources 

to satisfy social and economic needs. Their governments in general present financial 
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difficulties that do not allow the implementation of plans and programs to satisfy the 

needs of society. Not even when there are clear intentions of the governments to improve 

water management the management improvements are achieved. In such difficult setting 

is hard to achieve a balance between environmental maintenance, consumption and 

investments. Under these circumstances, the design of the right policies regarding natural 

resources is difficult but urgently required. 

This present thesis has the goal to provide a structure that allows the designing of 

adequate water policies at local levels in countries with centralized water management 

and limited financial resources. This is accomplished by a review of literature on 

management of Common Pool Resources, water policy and water law. Additionally, the 

development of these ideas is enriched by the analysis of the case of Tegucigalpa and 

Guacerique Watershed. To accomplish all this, this thesis is organized in three chapters 

that are described as follows. 

In Chapter I, there is a theoretical discussion about what common pool resources 

(CPR) are and their characteristics. This chapter is an analysis of the research and 

theories that have been developed during the last thirty years about CPR. It describes the 

major problems that are faced by managers of CPR' s and ways in which such challenges 

have been faced successfully. As well, the chapter gives a description of a valuable tool 

that has been developed for the analysis of action arenas in which CPR's such as water 

are the central topic. This tool is later used in the analysis of Tegucigalpa's case. Finally, 

the chapter describes the concept of integrated water resources management, which is a 
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notion of managing water resources in a systematic way, which has strong similarities 

with the knowledge previously described in the chapter. 

The key elements for the design of national policies and legal frameworks that 

support and encourage such type of systematic-participatory management are described 

in Chapter II. Such description starts with a discussion of what policy is and the 

importance of having a national water policy. At this point an analysis of the Dublin 

Principles as the base for modem management of water resources is provided. A second 

topic that is covered by the chapter is the legal framework that is needed for the 

implementation of modem water management. There is a list of key factors over which 

the national legislation should rule. This discussion is enriched by the development of an 

explanation over water rights and rights to manage water. 

Subsequently, Chapter III is the development of the case study. This discussion is 

based on the implementation of the Institutional Analysis and Development Framework. 

The chapter starts with a description of the physical world in Tegucigalpa and 

Guacerique Watershed. This section gives the socioeconomic characteristics and 

environmental characteristics of both places. It is a portrayal of the action arena. The 

complexity of these settings is stressed in a broad way. The second part is an analysis of 

the institutions that are present in the system. This analysis includes a development of 

issues related to the policy and legal framework as well as to the agencies that are part of 

the arena. The functioning of the major agency, Servicio Autonomo Nacional de 

Acueductos y Alcantarillados SANAA, in the system is reported with special attention. 

The third part of the case study has to do with the analysis of the management and supply 
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characteristics. Such analysis is taken at two levels, first at the Guacerique level, 

describing the interaction of the different variables in the watershed, and at the 

Tegucigalpa Level, explaining the water supply situation in the city. The last section of 

the chapter deals with the policies that are proposed with the goal of improving the 

management of water resources in Tegucigalpa. Such discussion of recommendations is 

based on the description of the system and the management structure that was created in 

previous chapters. 

The thesis is concluded in Chapter IV with a summary of the main ideas that were 

exposed in previous chapters. A short assessment of the implications for a participatory 

systematic management of water resources and broader approaches of policy 

development is provided. Evaluation of research arising opportunities within the study 

areas from the analysis in this thesis completes the chapter. 
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CHAPTER I: ENVIRONMENTAL MANAGEMENT 

This chapter introduces the problem of Common Pool Resources (CPR) by a 

discussion of their characteristics and how those characteristics affect their management. 

The basic questions regarding management of CPR's are addressed through reference to 

the published literature. A description of water as a CPR is also provided. The Chapter 

gives an explanation of the elements that affect management of water resources and how 

they can be faced. In addition, an institutional analysis framework for the study of the 

elements of any particular setting is described. At the end, there is an explanation of the 

concept Integrated Water Resources Management, a well-developed outcome of the CPR 

management learning process. 

1.1 Common Pool Resources 

Through its development, man has managed resources in different ways. According 

to Bromley, (1991) these managements have depended on the structure of rights and 

duties characterizing the relationship of individuals to one another with respect to that 

particular resource, politically and economically. This definition covers the resource use 

rules, the users, and implicitly the "non users", all of them basic-straightforward elements 

to consider in resources management. However in real life the interaction of these 

elements generate complex situations that do not allow management as efficient as may 

be expected. 

Trying to cope with the challenge of resource management challenge and based on 

the broad history of human employment of resources, several scholars in the fields of 
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economics and political science have classified resources according to two basic 

characteristics. These characteristics are substractability and excludability. According to 

Kolstad (2000) a good is excludable if it is feasible and practical to selectively allow 

consumers to consume the good. In other words, excludability has to do with the 

feasibility of applying ways of exclusion, either physical, such as fencing or institutions 

such as property rights or use rules. These two factors will determine if a resource can be 

excluded or not. Alternatively, substractability applies when an individual's use or 

consumption of a good or service reduces its availability to others. The substractability 

attribute leads to complex issues such as the renewably of the resources. 

The evaluation of these two attributes in different resources has originated a 

classification system that includes four types of resources in the world. These types are 

private goods, public goods, club goods and common pool resources. The term common 

pool resource refers to those goods that have attributes such as low excludability and high 

substractability. Ostrom (1995) says they may be excluded by physical attributes such as 

fences or packing or by institutions such as property rights or rules of use. On the other 

hand, they are highly substractable, making them a matter of depletion. Agreeing with 

such affirmation, Bromley (1991) considers that a management group has the right to 

exclude members, and no members have duty to abide by exclusion. Individual users and 

members of the management group have both rights and duties with respect to use rates 

and maintenance of the resource owned. Their unorganized use can lead to the extinction 

of the resource, affecting all the users that depend on them. This leads to controversies 

among the resource users. 



17 

According to Hardin, the use of the resource will generally lead to overuse of the 

common pool resource and lack of sustainability. This situation is known as the Tragedy 

of the Commons. All the users will try to use the resource as much as they can and as 

quick as possible, in a competition with the other users that will try to satisfy their own 

needs. As well, this situation described by the Tragedy of the Commons is exemplified by 

another model known as the Prisoners Dilemma. This model argues that humans are 

motivated by self-interest and they will act this way under most circumstances. Two 

people faced with the same problem, follow the solution that would be most beneficial 

for each, but in the end they obtain the less desirable result for both. Dietz, Dolsak, 

Ostrom and Stem (2001) described this dilemma as two co-conspirators that are captured 

by the police. If neither informs on the other both face light sentences. If both inform, 

they both face long jail terms. If one informs and the other does not, the informer receives 

a very light sentence or is set free while the non-informer receives a very heavy sentence. 

Face with this set of payoffs, the narrow self interest of each will cause both to inform, 

producing a result less desirable to each than if both had remained silent. 

These challenges have been usually faced through the creation and use of institutions. 

Ostrom (1996) defines institutions as shared concepts used by humans in repetitive 

situations organized by rules, norms and strategies. She refers to rules as shared 

prescriptions that are mutually understood and predictably enforced in particular 

situations by agents responsible for monitoring conduct and for imposing sanctions. 

Norms are prescriptions that tend to be enforced by the participants themselves, through 

internally and externally imposed costs and inducements; and strategies are plans that 
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individuals make within the structure of incentives produced by rules, norms, and 

expectations of the likely behavior of others in a situation affected by relevant physical 

and material conditions. The users of a resource in specific action arenas implant these 

institutions. 

1.2 Water as a Common Pool Resource 

This discussion about high substractability and low excludability apply to water 

resources in nature and other human made water resources systems. Water is a natural 

resource. It occupies 70. 9% of the earth surface, most of it found in the oceans. Fresh 

water represents only 2.5% of all the water in the world, and rivers, lakes and 

groundwater and account for only 30.40% of this fresh water. This resource is distributed 

continuously in the world through a sequence called Hydrologic Cycle, which takes the 

water from one point to another through the processes of precipitation, runoff, 

infiltration, evaporation and transpiration. 

As Dr. Kenneth Fredrick (1995) has stated, water is critical for the health of both 

humans and ecological systems and an important element in many of our recreational and 

economic activities. Neither plants nor animals can survive long without it, and water is 

used in virtually everything we make and do. It is the most widely used resource by 

industry; it is used both directly and indirectly to produce energy; it provides the basis for 

much of our outdoor recreation; it is part of transportation network; it serves as a vehicle 

for disposing of wastes; and it provides important cultural and amenity values. The 

quality of life, as well as life itself, depends on an adequate supply of freshwater. 
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All these uses and services make water a vital element for life, indeed leading to 

consider water and water supply systems as common pool resources, that because of their 

complexity continuously defy their managements. This complexity is originated from 

their usual low excludability and high substractability characteristics. These 

characteristics make water a Common Pool Resource. 

After the recognition of the CPR characteristics, several authors agree that there are 

two major problems regarding the management of the water resources originated by the 

substractability and non-excludability characteristics, these are appropriation problems 

and provision problems. The appropriation problems are those that are related with the 

exclusion and the allocation of the flow of resource. In this case, the resource, such as a 

lake, is available for the users but there are conflicts of its exploitation among them. The 

basic challenge regarding this problem is how to obtain an efficient level of appropriation 

by equaling the marginal costs with the marginal returns. Several physical variables apply 

in this case, being the major ones a temporal ( optimal timing) and a spatial (location of 

appropriation). 

The first kind of the appropriation problems is known as the externalities. 

Externalities are extra costs on a third party that are originated from the use of the 

resource. Externalities are relationships on how one user's increased appropriation 

reduces the yield obtained by other users. A second type of appropriation problems is 

those that are caused by the heterogeneity of the resource. These are known as 

assignment problems. A well-known exemplification of this problem is the existence of 

water system in which there are competitive users in different locations, being one 
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location more favorable than the other, such as being up-stream or down-stream. The use 

of rules has been successful to eliminate the conflict that this situation may generate 

between users. A third category of problems is related to the use of technology. They are 

called technological externalities and refer to the use of a better technology by one user 

and the consequent increases in the costs of other users. Again, the use of rules has 

proved beneficial for the reduction of this problem. Banning technology and allocating 

technology in specific times and spaces are two of the solutions that have been applied. 

The second group of problems that is characteristic of Common Pool Resources, such 

as water, is the provision problems. They relate to the size of the stock, in other words to 

the amount of resource available to the users. In this case the problem has to do with 

creating and maintaining the resource, such as the water table depth, the volume of a lake 

or the flow available. Due to its close relation to the supply and demand theory, this 

source of problems has been classified in demand side provision problems and supply 

side provision problems. The Demand Side problems deal with the appropriation impacts 

on the productive capacity of the resource (e.g. pumping water from an aquifer in a 

higher rate than the recharging rate). The Supply Side problem refers to the individual 

incentives to free ride on the provision activities of others. Free riding is a characteristic 

behavior in common pool resources use, basically because users will not stop 

contributing since the supply of the public good would be affected. In this case some 

users do not contribute as much as the others or they do not do it at all, benefiting freely 

from the resource. 
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1.3 Development of knowledge about CPR Management 

Considering these characteristics, Common Pool Resources (e.g. water) has been a 

difficult task, a task that is still incomplete and for which financial, human and time 

resources are strong! y being oriented by governments, agencies and academic 

institutions. For years a solution for the appropriation and provision problems have been 

faced under the Conventional Resource Theory. This theory is a reductionist approach, 

which assumes that both, resources and users are homogenous. This idea has ruled the 

modem management of resource around the world. In spite of this, the theory has been 

defied several times, being the large amount of uncertainty that exists in the approach the 

major concern that opponents criticize (specially uncertainty corning from the system 

structure which makes too many assumptions.) 

As a response to this uncertainty, other scholars such as Wilson (1993) have studied 

new ways of management for instance the Complex Adaptive Systems Approach. This 

approach is wider in its analysis than the reductionist approach and takes into 

consideration not only the resource under study but also the whole system where the 

resource is nested. It analytically considers the heterogeneity of the systems. For this 

approach the resources are patchy, nested, dynamic, they have scales and there are 

individually connected elements that interact with each other and lead to multi-causation. 

Because of these characteristics this model of management acknowledges that prediction 

is difficult so other processes instead of prediction should be used to guide the 

management. 
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According to the theory, complex systems, such a watershed or a groundwater aquifer 

do have patterns of change that can lead to an understanding of the system, so moderation 

of the use can still be a viable solution. Considering that systems change in recognizable 

or novel patterns, the patterns should be considered as the principal objective of 

management. The importance of human capital such as scientists studying the system is 

vital for an appropriate policy making. Contrary to what happened in the Reductionist 

Approach, here the local knowledge is an important source of information under the 

assumption that locals have lived and interact with their environment in a more direct 

way than foreign scientists do. Involvement of local stakeholders promotes an 

environment of communication in which exchange of information is likely to occur. 

If local knowledge is needed in order to have a better understanding of the system, 

thus the participation of the local users is needed as well. The fact that local knowledge is 

usually not written makes even more necessary the active participation of the users or 

stakeholders. The need to understand the situation in a specific setting is not an exclusive 

task of the leading management agency or government but a task that should include the 

participation of different levels of government as well as public involvement. This 

improves the possibility to learn about the system and to get feedback. In this sense, the 

success of an institution depends on the ability to capture feedback in the system it 

governs. The existence of a hierarchy of independent subsystems management that allows 

communication and exchange of information is recommended. The expected outcomes of 

the Complex System Management approach are varied such as the creation of stability, 
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the efficient use of information and the matching of the operation scale with the activity 

scale (e.g. the political management matches the physical attributes). 

But to create the necessary room for the participation of all stakeholders is not 

unproblematic considering that those stakeholders are coming from different places 

located in a perhaps broad area. Governments or institutions managing resources over a 

large area usually are not as strong as those that manage resources over a smaller area. 

Karkkainen (cited by several authors) in his work has faced this issue by proposing the 

formation of a collaborative ecosystem methodology. Agreeing that these subsystems 

must match the local ecosystems patterns backs up the idea of hierarchy of independent 

subsystems. His proposal states that ecosystems context matters in environmental policy

making, recognizes that ecosystems are dynamic systems that exhibit non-linearity and 

realizes that ecosystems are human dominated. All this leads to the idea that humans 

cannot control ecosystems but they can influence human behavior. A way to do this is by 

establishing intergovernmental coordination (from tribal to national level), inter

disciplinary and inter-institutional collaboration, seeking the participation of private 

institutions and pooling resources (e.g. financial, staff and knowledge) together. Still 

there is a strong recognition that this approach suffers from pressures such as competing 

agency-wide priorities, political pressures and concerns violating agencies policies. 

It has been stated previously the need to get to know the local systems, their 

interactions and to consider local knowledge and local participation as important assets in 

order to have more efficient managements over CPR's. It is clear that institutions will 

generate information, new knowledge that may be available for future decisions In spite 
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of this, there is a permanent need to increase the knowledge, specially scientific one, and 

to reduce the uncertainty about the resource and its surroundings. 

As it was noted before, Karkkainen points out the need of matching the management 

of resources with the scale of the ecosystem. Regarding this discussion, Ostrom (1999) 

has observed that national governmental agencies are frequently unsuccessful at 

designing effective rules to regulate common pool resources in a large domain. The 

creation of regional and local governmental offices in a wide territory has not been 

proved in many cases to be beneficial for the management and appropriate exploitation of 

the resource. She has documented cases in which local users have proven to conduct 

better resource management. These findings have challenged three theoretical 

foundations of contemporary policy analysis. First, resources are ruled by self-interest 

and they will not change unless institutions force them to do so. Government officials are 

shown as seeking general public interest and being able to come up with optimal prices. 

Second, Designing rules to change incentives is a simple task. All resources can be 

governed by the same set of rules no matter what the local setting is, and third, local 

authorities are also governed by self-interest. With all these new ideas the notion of a 

community-based government is suggested 

Netting, Ostrom, Singleton and McCay among others have documented successful 

cases in which community-based governances were implemented. The cases have to do 

with different resources such as land, water, agriculture, and in different parts of the 

world like Switzerland, Japan, Philippines and United States. All these experiences have 

had different settings over different resources however there are certain characteristics 
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that are common among them, issues that are considered necessary to face community

based management. Ostrom (1990) o purpose to understand how they work has enclosed 

these characteristics or factors to reach success in eight items. First, clearly defined 

boundaries, the individuals or households (actors) who have rights to withdraw resource 

units from the common pool resource must be clearly defined, as well as the boundaries 

of the common pool resource itself. This is considered as a basic need due to the fact that 

if boundaries are not established, others that have not contributed to the effort of 

maintaining the resources may reap the benefits. Second, congruence between 

appropriation and provision and local conditions, regards to the fact that appropriation 

rules restricting time, placing technology and quantity of the resource units are related to 

local conditions and to provision rules requiring labor, material and funds. Third, 

collective choice arrangements, most individuals affected by the operational rules can 

participate in modifying the operational rules. It recognizes that reputation and shared 

norms are important. There is need to invest in monitoring and sanctioning activities. 

Fourth, monitoring, a monitoring system is implemented. Monitors are accountable to the 

appropriators or are the appropriators themselves. Considering that the rules match the 

local conditions, monitoring mechanisms have low cost as a result of the rules in use. 

Another reason why monitoring has been considered an important issue is because there 

is generation of information, managers can obtain information from monitoring which 

can then improve the quality of the strategic decisions. Fifth, graduated sanctions, 

Sanctions are given out by officials accountable to the appropriators or by the 

appropriators themselves. Because of its characteristics, compliance with monitoring and 
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sanctioning activities come from quasi-voluntary compliance. This voluntary compliance 

differs from one setting to another and it depends on economic or other circumstances 

within the common pool resource arena. Failure to prevent rule breaking by one 

mechanism does not generate a cascading process of rule infractions, because other 

sanctioning mechanisms are in place. Sixth, conflict resolution mechanisms, in the 

management setting appropriators and their officials have rapid access to low cost local 

arenas to resolve conflicts. Seventh, minimal recognition of rights to organize, the rights 

of appropriators to devise their own institutions are not challenged by external 

government authorities, instead, there is a supporting policy or legislation. Eight, nested 

enterprises, appropriation, provisions, monitoring enforcement, conflict resolution and 

governance activities are organized in multiple layers of nested enterprises. Communities 

are not generally isolated; they need the support of outside regimes to help manage 

conflicts and decision-making. 

Another thing to which some of these authors give importance to is to the 

characteristics of the local users, of the "communities". Bardhan (1997), among others, 

discussed widely about the effect of heterogeneity in the development of a community

based management. He has found that heterogeneities such as economic (e.g. inequality 

of wealth), ethnic (e.g. differences in language or caste) and cultural (e.g. trust or social 

cohesion) have effect in the system performance. Other factors described by Kopelamn, 

Weber and Messick (2002) such as social motives, gender, payoff structure, uncertainty, 

power and status, group size, communication, causes and frames also are likely to have 
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some positive or negative effects m the behavior of the users and stakeholders as a 

community. 

Considering the previous explanations, multi-causation and contingency are 

characteristics of complex systems and the analysis of the interaction between the 

variables may lead to more powerful results. Each action arena is different; its 

characteristics are unique so the need to understand how these variables interact to each 

other and how they contribute to the generation of final outcomes in a specific arena is 

imperative to have success. 

1.4 Institutional Interplay in CPR Management 

All these new ideas confirm the need of more research in water management 

approaches. McCay (2002) emphasizes that the point of research should be to discover 

the event of environmental chance and then tries to construct chains of causes and effects. 

The management design must respect the realities of local users and actions and how they 

affect and are shaped by their natural resources and political environments. This defies 

the general practice of the top-down approach for management in which a governmental 

or regional agency designs management procedures that later are applied in several 

dispersed places. 

In the Top-Down Approach, which is common in developing countries, patterns of 

resource use and sustainability are determined by the interplay of national (modem and 

formal) structures of public property and local (informal) systems of resource use based 

on perhaps common property arrangement. Accordingly, Young claims that there are two 
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identifiable regimes, a) regimes organized at national level characterized by being in 

large scale, and consumptive and market driven, and b) local systems that usually are 

small scale and less tied to market systems. They interrelate to each other, generally 

existing a political dependence of the local level to the upper level. Decision-making at 

the users level is limited and difficult to achieve. Young declares that other actors may 

also influence these two regimes. In developing countries intergovernmental 

organizations (development banks) have great influence in the interplay between the 

national level and the local level, usually by emphasizing the acceleration of economic 

growth. All over again, in spite of the different settings where the top-down approach is 

implemented, this is distinguished because of the existence of situations such as: the 

central government commands compliance with mandated goals, central government 

limits discretion concerning how goods are to be achieved, and there is some kind of 

coercion form the national level to the local level, among others. 

But the adoptability of policies or any other institution in a local setting is not always 

straightforward, in particular when the resource over which the regulations are imposed is 

water. Poor management results are likely to occur if the top-down approach is not based 

on the real characteristics of the setting to be applied in. Young refers to the applicability 

of top-down management policies comparing them with international environmental 

regimes. He asserts that international regimes describe generic rules applicable to all their 

members, leaving the implementation of these rules to be handled within individual 

member states. However, he argues, international generic rules may or may not be 

implemented by the states. Similarly, in top down approach there are three sets of factors 
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that influence directly on the manner of institutional interplay: a) competence: which is a 

matter of the political and legal authority needed to implement commitments made at the 

international level. It is a functional of the constitutional arrangements prevailing within 

individual countries; b) Compatibility: which is a matter of congruence between 

institutional arrangements set up under the provisions of international agreements and the 

practices prevailing within the States; and c) Capacity: is a measure of the availability of 

the social capital as well as the material resources needed to make good on commitments 

entered into the international level. Then, after this breakdown it is concluded that what is 

needed is a conscious effort to design and manage arrangements that recognize different 

types of knowledge and protect the rights and interests of local stakeholders, being one of 

these arrangements the co-managements. Co-management connects local level 

management with government level management through partnerships. Co-management 

may be pressured by different factors including legal reasons (indigenous claims), 

effective resource management, and government's problems with enforcement and 

conflict resolution. 

All the preceding research accomplished by several authors during the last two 

decades has showed that there are starting points to find solutions to solve challenges 

concerning common pool resources such as water. The tragedy of the commons is not 

necessarily a written law without exceptions. Success in the ways of sustainability of the 

resource, and economic growth, or equity is possible to be attained. There is valuable 

evidence that resilience, autonomy and communication are crucial conditions for 

emergence of successful management institutions. The designs of management "blue 



30 

prints" that were believed to be universally applicable can be substituted by individual 

management policies. These policies will work depending on the local resources, 

appropriators, external forces and their interactions. Monitoring and enforcement costs as 

well as incentive structures are factors on which the outcomes will depend on. 

1.5 Institutional Analysis and Development Framework 

The previous discussion about common pool resources characteristics and the way to 

manage them has clarified some ideas about the management challenges. It has been 

stressed that management of common pool resources according to the local setting is vital 

to attain success. Then, for each case, the analysis of the setting, the action arena, must be 

done trying to adapt the policies, based on the characteristics of the resources, the 

appropriators, the external forces and their interactions. 

To understand an action arena is not an easy task and may pose many difficulties for 

the managers trying to understand it. Authors such as Agrawal and Ostrom have worked 

in this field trying to establish ways to analyze the systems in a global and comprehensive 

way. Ostrom and her colleagues have worked for the past several decades in a model 

targeted for the understanding of the different elements to be considered in the 

management of Common Pool Resources for a specific arena. This is called Institutional 

Analysis and Development (IAD) Framework. According to their authors, the IAD 

Framework is a general language about how rules, physical and material conditions, and 

attributes of community affect the structure of action arenas, the incentives that 

individual's face and the outcomes of those rules. Then, the IAD Framework is a 
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conceptual map that is composed by a) the identification of an action arena, b) the 

resulting patterns of interactions and outcomes and c) the evaluation of these outcomes. 

The action arena is the conceptual unit that it is utilized to analyze, predict and 

explain behavior within institutional arrangements. By this concept Ostrom refers to the 

social space where individuals interact, exchange goods and services, solve problems, 

dominate one another or fight. It may be as small as a neighborhood or as big as a 

watershed. The action arena is composed by the analysis of two elements, the action 

situation and the actors. The action situation is an analytical notion that allows separating 

a defined dynamic setting with the goal of determining regularities in human actions and 

results, and potentially reforming them. It comprised by several factors that describe its 

structure, these are: participants, positions of the participants, outcomes, action-outcome 

linkages, the control that participants exercise, information that they manage and costs 

and benefits assigned to outcomes. They are the basic elements that the analysts or 

manager should take into consideration when analyzing the action situation. 

The actors comprise the second part of the action arena. In the IAD Framework, the 

actor can be thought as a single individual or as a group functioning as a corporate sector. 

They have their own interest and a well-defined role in the situation. The analysis of 

actors includes a description of issues such as how and what participants value, what 

resources, information, and beliefs they have; what are their information processing 

capabilities, and what internal mechanisms they use to decide upon strategies. The use of 

assumptions is a crucial part involved in the analysis process due to the need of having a 
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parameter of how to evaluate the different actors. These assumptions may be based on the 

game theory, the neoclassical economic theory and the Home Economicus model. 

The definition of the action arena is the first step in the implementation of the 

framework and its crucial for the implementation of the rest of it. The second phase of the 

IAD Framework includes a general analysis of the physical conditions (physical world) 

and its characteristics, the attributes of the community and the rules in use. The study of 

the physical world is a technical analysis of the resources that are under study in the 

action arena. As it was explained in previous paragraphs, the physical world includes not 

only water or forest but also the environment that surrounds the actors in general and how 

this environment interacts with the resource under analysis. Ostrom declares that the 

actions that are physically possible, what outcomes can be produced, how actions are 

linked to outcomes, and what is contained in the actors' information sets are affected by 

the world being acted upon in a situation. Issues as the premier characteristics of the 

resources are vital, such as substractability and excludability. Responses by the physical 

world to management changes are always important to be analyzed if they are available 

(making use of feedback). Other attributes such as mobility and storability of the 

resources are important as well considering that depending upon these characteristics the 

interaction between the user and the resource may vary. 

The attributes of the community are as well studied due to the importance on how 

they affect the structure of the situation. Ostrom observes that these attributes may be 

encompassed in the term culture. The attributes to be considered are the norms of 

behavior generally accepted in the community, the level of common understanding that 
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potential participants share about the structure of particular types of action arenas, the 

extent of homogeneity in the preferences of those living in the community, and the 

distribution of resources among those affected. Taylor (1987) pointed out based on his 

research that when all appropriators from common pool resource share a common set of 

values, the probabilities of developing adequate rules and norms to govern resources are 

much greater. 

Perhaps one of the more complex and critical phases in the implementation of the 

Institutional and Analysis Development Framework is the determination of rules that are 

applied in the system. Ostrom refers to Rules as shared understanding among those 

involved that refer to enforced prescriptions about what actions (or states of the world) 

are required, prohibited or permitted. These rules may be classified in formal rules, which 

are those that are formally adopted by legislators or regulatory authorities, and rules in 

use, which are the rules that participants are actually following. For matters of the IAD 

Framework the rules in use are the important ones considering that those are the ones that 

are being followed by the users and other stakeholders. According to their purpose of 

use, these action arena rules may be classified in: Boundary Rules, regarding the ruling 

about the conditions that people may have to be included or to participate in the system. 

The boundary rules may allow having access to the resource just to people that have or 

enjoy property tenure, certain ethnicity, specific age or gender, those who pay taxes, etc. 

Position Rules: This is the role that the different stakeholders of the system play in the 

system. Roles may vary from regular user of the resource to manager head of the system. 

Rules regarding how one can obtain a position are -included in this set. Authority Rules: 
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They matter with actions that members of the system may or may not do. Use of 

technology and certain specialized procedures are topics covered by these rules. Scope 

Rules: they refer to the ways in which the actors can affect the state of the physical world. 

Information Rules: They guide information flows between the user and the guards or the 

managers of the system. They establish what information must be provided to the 

managers of the resource and what information the managers should make public to the 

users. Aggregation Rules: state whether a single participant can take a decision or if 

he/she needs the participation of other people. Payoff Rules: they allocate benefits and 

costs. Considering that there are flows of capital in the management of the resource 

(charges, sanctions, etc), there exist rules that norm the way the capital will be collected 

and for what it will be use. As well, these rules may establish the amount of charges for 

using the resource, as well as the fines for being sanctioned. 

As it was mentioned before, the rules in use are crucial for this analysis. According to 

the framework, in understanding these rules the analyst must not only look to the rules 

themselves but relate them to the surrounding social interaction and other attributes of the 

action arena as well. This will give a more accurate understanding on how the rules 

work. 

With the previous examinations, the analysts have the required information inputs to 

perform an analysis of the patterns of interaction and the outcomes. These are the 

evaluation criteria to determine if the rules in use are appropriate for the characteristics of 

the action arena and if the outcomes that are being achieved are satisfactory for the 

management goals. As it was stated before changes in the system may happen by 
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changing the physical world or the rules in use. Considering the attributes of the physical 

world and the fact that humans cannot control nature, the changing of rules is the feasible 

solution. Patterns unusually are affected by rules, and rules are not only formulated by 

humans but regulate human behavior with respect to some specific goal. 

1.6 Economic Issues 

As it was mentioned before water, as a common pool resource has the problem of 

scarcity. Water is scarce and frequently there are constraints in quantity that does not 

allow satisfying the increasing needs of the people. Considering this situation choices 

have to be made in order to prioritize the uses. Any of those choices have involved an 

opportunity cost, which is the value of the best next alternative foregone. 

In general, there are basic considerations that have to be made in this decision

making process. First of all, there should be an analysis of which goods or resources are 

to be supplied and how much of that resource to supply. Second, how to supply those 

resources, the methods of production or generation, and third, for whom to produce or 

supply. This last consideration is linked with the idea of the distribution of income in the 

action arena that was described previously in this chapter. 

In a market (e.g. the action arena), there is flow of money and flow of goods and 

services. The flow of money go from households to product markets in the form of 

expenditures, from the product markets to firms in the form of revenue, from the firms to 

factor markets in the form of costs and from the factor markets to the households in the 

form of income. The flow of goods go from the households to the factor markets in the 
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form of inputs supplied, from the factor markets to the firms in the form of inputs 

demanded, from the firms to the product markets in the form of good supplied and from 

the product market to the households in the form of good demanded. 

From the previous explanation it can be identified three main components of the 

markets, which are the demand, the supply and the price. Demand refers to the quantity 

of a good that buyers would purchase at each price maintaining the others. Supply refers 

to the quantity of good that suppliers in a given market would be ready to sell at certain 

prices, maintaining the others. 

The demand for a good will depend on several issues, among them, the 

substitutability of the resource (which in the case of water is high). Others may be the 

price of the good, prices of related goods (substitutes and compliments), income of 

consumers, tastes and preferences of consumers. Demand curve is usually characterized 

by a decrease in quantity when the prices increase. On the other hand, in the case of 

supply this will depend on the price of the good, the accessibility of inputs (including 

prices) and the technology to be employed. The supply curve is characterized by an 

increase in quantity when the prices increase. At the end, if these curves are plotted in a 

graph, they will usually meet at some point. 

The point at which the two curves meet is known as market equilibrium. This is a 

position of balance. There are few incentives for anyone to change behavior because the 

supply and the demand are linked at a price that is favorable for both. Under the best 

scenario, at this point the equilibrium price clears the market. However changes may 

happen, forcing to shifts in the curves. For example, an increase in wages will increase 
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the firms' costs. The supply curve will therefore shift upwards to the left, as firms now 

require higher price for the output. The equilibrium will rise and the quantity will fall. 

The previous case is true for most of the goods however not for all. The property 

of the goods that relates the change in price to the change in quantity demanded is called 

elasticity of demand. If a good or service is elastic an increase in price will lead to a 

decrease in the quantity of good demanded. An inelastic good refers to those goods for 

which a change in price will cause less effect in the quantity demanded. In a theoretical 

case for an inelastic good the demand curve would be vertical. In general terms this is the 

case of water, which as it was explained in the first pages of the chapter it is crucial for 

human life. There are not substitutes for water and its necessity is high. Then an increase 

in prices of water in places in which the consumption is oriented to satisfy the basic needs 

of the population will not have a significant impact in amount of water used by the 

consumers. On the other hand, in places where there is a wasteful use of water, an 

increase in water tariff may reduce the amount of quantity of resource used due to a 

higher elasticity of demand. 

Then, regarding the use of water in rural and urban places, the price to be charged 

for the resource is an important issue. It is understood that the basic idea of water pricing 

is to recover costs related with the supplying. Then, the tariff should not be directed to 

exclude people from the use of water, but to keep the water system working (this idea 

will be expanded later in Chapter II). In western countries pricing generally is charged 

under an official tariff structure, which is approved by the national authorities. 
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Borland and Whittington (2000) define tariff structure as a set of rules that 

consider the conditions of the water supply and the tariffs according to the type of user. 

In this sense, the design of an adequate tariff structure would consider three basic 

objectives, a) the economic efficiency, b) the sustainability of the water supplier, and c) 

equity. The economic efficiency must be pursued in such a way that the prices are in 

function of the elasticity of demand. The sustainability of the water supplier relates to 

establish the tariff considering criteria of its marginal costs (investment, production, 

connection, distribution and administration costs). Finally, the tariff structure must be 

designed with redistributive purposes with the goal of establishing lower tariff (with 

subsidies) or higher tariff (taxes) with regard to the efficiency of use and socio

economical considerations. 
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CHAPTER II: WATER RESOURCES LEGISLATION AND POLICY 

This chapter gives an explanation of the policy and legislation issues that are 

necessary for a successful management of water resources. First, the chapter explains the 

importance of a national policy that rules the use and management of water resources. 

Further, it provides a discussion about the basic elements that should be included in any 

national water policy that enables participation of the stakeholders and learning from an 

integrated water system such as a watershed. The second section focuses on the 

translation of water policies into water legislation and other normative instruments. In 

addition, there is a further discussion about the concept of water rights and rights to 

manage water resources that may be given by water legislations to institutions. 

2.1 Water Policy 

Chapter II gave a discussion about the action arenas that surround the management of 

water resources. Once again these arenas are complex settings, in which there are 

interrelated variables and elements that have an effect in the outcomes of the 

management system. Among those elements are the participants of the systems and the 

rules under which the participants make exploitation of the resource. 

The reasons why there is a need for a policy are wide-ranging. One reason can be the 

common understanding that resources may be more beneficial if they are used in an 

organized way. As well, policy may be made as a result of a conflict over the use of a 

resource. However, the risk of depleting resources may be the main reason why policy 

design and policy implementation is so necessary. A future reduction of the resource is 
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not desirable for any society and actions to prevent it are necessary to be taken. Then to 

reduce the risk is not only necessary to allocate resources in a better way but to 

continuously learn from the resource and its characteristics as well. In this sense, Allan 

(1999) has expressed that policymaking is driven by perception and in the "risk society" 

awareness of negative impacts of water deficit and degraded water quality. Awareness of 

a new risk is informed by science, which captures data on environmental, technical, and 

demographic as well as socio-political circumstances, which influence water resource use 

and policy. 

Even where water resources are managed according to some designs, explicit national 

water policies are not as common in developing countries and in remote areas of 

developed countries. This phenomenon is the cause of conflict not only among the users 

but also between the users and the environment. The consequences of the lack of 

appropriate water policies may be detrimental for the renewability of the resource and for 

the need of water for society. 

The whole notion of what a water policy should be has changed in the last 30 years, 

from being a set of ideas that looks solely for the economy growth to a more societal

ecological approach. In this latter approach the complexity of water systems and the need 

of including local participation is being stressed. In his research Allan (1999) presents 

how during the recent century of the first phase of (industrial) modernity, from the late 

nineteenth century until the 1970's, water resources discourse and water resources 

politics and management were dominated by the vision and politics of what has been 
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termed the hydraulic m1ss10n (initially referred this way by Swyngedouw 1998, and 

Reisner 1984). This was a supply, engineering approach. 

This evolution of the way in which water is regarded happens at the national policy 

level. Whatever the reform phase of change is, it is true that changes in water policies 

around the world are in process of design or implementation. The importance of these 

reforms is as valuable as their main outcome, which is a more appropriate water policy 

statement. According to Van Hofwegen and Jaspers (1999) a national policy statement is 

required, as an expression of a long-term vision practice of the resources, as well as 

pointing out the governments needs to strengthen existing or new institutions which are 

capable to carry out water management. 

2.1.1 Making Water Policy 

The process of designing and making water policies is a complex procedure in which 

the members of the action arena are involved. GWP agrees that a national water resources 

policy sets goals and objectives for the management of water resources at the national 

scale and include guiding principles for regions, catchments, shared or transboundary 

water resources and inter-basin transfers. It addresses both the quantity and quality of 

both surface and groundwater resources and deals also with delivery of water services. At 

National Level this process is led by the central government, the bureau that has the 

constitutional control to design rules regarding national resources. 

However, even when the Government leads this system, managers, members of the 

action arena, and the government itself need to consider water policy and planning in an 
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integrated way, focusing on a local basis approach and acknowledging the complexity of 

the physical and institutional setting. The development of policies that enable these 

actions are imperative to have success, because it allows continuous learning and sharing 

of information, not only about the system but about the interests of other actors as well. 

In this sense, Watson and Jagannathn (1995) have assured that a critical question, 

regarding policy formulation, is to understand what rules and institutional arrangements 

are useful in promoting stakeholder participation in the sector and under what 

circumstances they are appropriate. 

Previously it has been stated that water is a basic input for almost any activity, if not 

all that we do. Besides being essential for human life, as well as for any other organisms, 

water is needed in agriculture, industry, recreational and any other economical activities. 

It is used to produce energy; it is useful for transportation and provides cultural values 

and amenities. With all these functions water is permanently being object of competition 

among users. Physically, water has properties that allow its continuous circulation around 

the earth, and provides a sense of renewability. However, anthropogenic actions (e.g. 

agriculture, industrial production, energy generation) have affected the normal 

hydrological cycle, disturbing the balance that was taken place in nature before. 

Considering this situation, it is understandable how important is the participation of 

representatives of the different sectors in the policy making process. For example, the 

agricultural sector for sure has different interests than those hold by the municipalities. 

Municipalities may be concerned on water quality and the agriculture sector may have 

interest in water availability during the dry season. Even though there exist general topics 
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that are agreed as basic ones in any national water policy, the active participation of the 

sectors is desirable in order to have an accurate policy, and especially during the revision 

phase, before it is approved. 

According to GWP, policies are the framework within which water resources are to 

be managed. To be integrative, water resources policy must interconnect with overall 

national economic policy and related national sectoral policies. The identification of 

those instruments is as necessary as the previously stated public participation. The 

harmonization of the water policy with other sectoral policies is required because of the 

contingency existing between them. Sectoral policies that are likely to have an important 

influence on water resources or vice versa are those that regulate sectors such as 

agriculture, energy, transportation, social-infrastructure, industrial development, 

environmental protection, mining, and others. 

In most countries, at the government level these sectors are located at different, 

specialized ministries, for example, agriculture, transportation, industry and environment, 

but there may be little coordination between them, and their focus is likely to be more on 

development type issues. 

In view of this dispersed location of sectors at government level, in its study GWP 

(2000) has suggested that for co-coordinating policies and ensuring that all water 

implications are taken into account (and that the other sectoral interests are recognized in 

water policies) it is necessary to include the establishment of institutional structures such 

as interministerial co-coordinating bodies, apex bodies for water resources, catchment co

ordination bodies and local coordinating teams. To succeed, cross-sectoral mechanisms 
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for coordination need to be driven by strong political influences from the highest level of 

government and assisted by internal financial and administrative support. In short, the 

decided political will of the government officials is required. 

However, even with the creation of mechanisms of coordination endorsed by 

presidents or governors, cross-sectoral understanding and commitment is difficult to 

achieve, but many tools can be used to support this process. These instruments include 

the use of assessment of water resources and needs and planning processes. An 

assessment may give a general recognition of sectoral needs and how they are to be 

satisfied. For example, the estimation of how much water is needed in agricultural 

production gives an idea of how much water from the local budget must be available for 

it. Besides the assessment of sectoral needs, an accounting of the water available in the 

country or region is needed. A Water Balance, as it was explained previously, is a 

process in which the amount of water available for a well-defined region is estimated. It 

comprehends the water that is coming into the system by precipitation in any form and 

incoming flow from boundaries (surface and subsurface), as well as the output of the 

system conformed by the runoff (surface water and ground water), seepage, evaporation 

and transpiration. The different between those two make the change in storage of the 

system. Water balances estimate how much water, where and when is available. They do 

not deal with water quality, just with the quantitive aspect of the resource. 

Knowing the needs and requirements of the different sectors and the amount of water 

available in the country and the time of its availability, priorities are made explicit. With 

a system of prioritized needs, the cross-sectoral understanding and commitment is easier 
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to achieve. As well, Dzurik affirms that the legal framework itself and economic 

instruments such as productivity efficiency and Benefit - Cost Analysis can set out 

procedures for working with other economic and social sectors. 

2.1.2 Components of a Water Policy 

As it is stated in the previous paragraphs, national water policies are multi-sectoral. 

They are not limited just to one field, but include several fields, as a consequence of the 

varied uses of water. This characteristic of water policies makes them a precise but wide

applicable and flexible instrument for the local needs. 

In the last two decades, changes happened to the way people regard water policy. 

Probably some of the most striking influences on the evolution of national water 

resources policies are the international agreements that have been signed during the past 

30 years. Among the most important ones are the Dublin Conference in 1992, the Global 

Water Partnership (1996), the Declaration of Buenos Aires (1996) (Van Hofwegen and 

Jaspers, 1999) and the International Conference on Water and Sustainable Development, 

France (1998). From the contributions of all these conferences, based on scientific 

research and other field experiences, principles for designing water policies have been 

crafted. 

From all of the principles that have been crafted regarding water resources, Dublin 

principles are perhaps the ones that are leading the path in which water resources are 

managed and understood today. They are basic for the foundation of the concept of 
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Integrated Water Resources Management, which 1s widely taking place in the world. 

These principles are: 

• Water a finite and vulnerable resource, essential to sustain life, development and 

the environment, which should be managed in an integrated manner. This is the 

basic notion from which modem management of the resource is taken. As the 

discussion in Chapter I, this principle recognizes the complexity and vulnerability 

of the water resource. Considerations of social needs, economic reliability and 

ecological requirements are highly implied in its text. From the understanding of 

this principle, water policy concerns with integrated water management, water 

quality protection, flow and landscape considerations; ecological requirements; 

rational and guided use; integration among soil, water, and other natural 

resources; protection of water supplies; water planning; recognition of the 

watershed; groundwater protection; plans, programs and projects, etc. 

• Water resources development and management should be based on a 

participatory approach, involving all relevant stakeholders, and making decisions 

at the lowest appropriate level. Water related activities are not confined to the 

interests of limited groups of users, geographical boundaries and sectoral 

institutions. In this sense, it is to expect that participation is associated to well

defined national policies for water that is either a main component or a relevant 

input. Then, sectoral institutions (starting at the government level) have evolved 

from sector oriented to resource oriented. As before, successful management 

experiences suggest that the institutional dimension of water management is a 
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system, where relatively successful water management experiences have included 

a balance of government institutions and policies and stakeholders participation. 

However, the experiences also indicate that meaningful stakeholder participation 

requires at least, certain degree of government supervision and support. Such 

supervision and support may consist of promotion and encouragement of 

involvement and dissemination of information. Public consultations and hearings 

are manners in which interested parties and stakeholders are able to participate. 

• Women play a central role in the provision, management and safeguarding of 

water. Women play an important role regarding the use of water. At the 

household level commonly they are the ones responsible for the administration of 

the resources. In spite of this, in some regions of the world women have not active 

participation in the decision making process. Women's limited access to formal 

power structures reduces their capacity to negotiate for water systems that address 

their diverse water-related needs. Consequently, the outcome of the system is not 

as beneficial as could be if the women would participate in the process. 

• Water has an economic value in all its competing uses and should be recognized 

as an economic good, taking into account affordability and equity criteria. This is 

a controversial aspect that will be later on discussed in this chapter. Its 

controversy rises for the fact that water has a strong social value, backed up by the 

reality that water is crucial for any living form. Another reason for controversy 

about this issue is found in religious beliefs that do not allow an "economic view" 

of water. In spite of this, the value of water has started to be used. Water markets 
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have been useful to some extent optimize the use of the resource. Several 

legislations around the world recognize and protect the property aspects of rights 

to use water. Thus, when the resource is scarce the trade of water rights happens 

smoothly. In the same way recovery costs, charges of water delivered through 

water systems, are considered necessary if the system is to be kept. 

Dublin Principles are being recognized as the bases for the contemporary approach 

for water management. The associated key concepts to Dublin Principles range from the 

basic idea of management under an inter-sectoral approach to a management that looks 

for an equitable distribution of benefits, aiming to help vulnerable groups. All these 

elements are the ones that should be included in a national water policy that is intended to 

procure an integrated management of water resources with the participation of all 

relevant sectors. 

2.2 Water Legislation 

GWP points out that water is a fugitive and scarce resource with multiple uses, which 

can lead to conflicts of use, negative externalities and upstream-downstream conflicts. It 

is also renewable and its sustainable use requires a management that is integrated and 

allows participation. Water legislation can become a framework for such integrated 

management and determine the way that economic factors relate to water resources, 

providing the context for private, public, community and individual water activities. 

Water law exists to clarify the entitlement and responsibilities of users and water 

providers, clarify the role of the State in relation to other stakeholders, formalize the 
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process of transfer of water allocations, provide legal status for various water user groups 

and ensure sustainability of the resource. The legal frame of any country or state is 

influenced by agreements of international conventions or any other kind of treaty 

between the country in reference and the rest of the world. In this sense, international 

watersheds are not only regulated by national laws but by any other international treaty 

regarding water resources as well. 

Guarantee and flexibility of rights are two main structural features of legislation in 

general and for water law in particular. Once again, considering the crucial importance of 

water, the assurance that the rights will be respected is vital. On the other hand, water law 

rules over a certain region that might have different kind of physical settings, different 

cultures, etc. This requires flexibility in the law, not for this being vague or imprecise. 

This variety of topics that are ruled by water legislation are exemplified by Van 

Hofwegen and Jaspers (1999). In their discussion they agree that water legislation should 

include: international catchment management, integrated planning, water rights or water 

permit system, transfer and mobility of water rights and permits, arbitration and appeal, 

control, policing and sanctioning, institutional development, financial accountability, 

delegation and decentralization, participation of water users and stakeholders, 

commercialization and privatization and standards for water quality, emissions and 

safety. Besides these topics, and considering what was discussed in the previous section 

about policies, water law is required to match with other sectoral laws such as 

environment, energy, health, forest management, etc. 
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Such legislative framework is not always comprised in a single governmental decree 

or executive order. Regularly, topics of water law are covered at four levels. The 

international level, which as it was explained before is conformed by all the international 

treaties and agreements that have impact on national water resources. The constitutional 

level, which will be discussed later but in broad sense, gives the general notions between 

the state and the water resources. The water national law that is the specialized legislative 

piece that extends deep into the topic of water resources, and the local laws, which states 

local rules in how to manage the resource in a municipality or county. It is more specific 

that the national law, and usually are made in the form of executive orders of a major or a 

city council. 

Once again, a national policy statement is required as an expression of a long-term 

vision practice of water management. Then, the translation of the elements of that 

statement into normative legislation serves to ensure that the agreed policies will be 

implemented and to provide tools for implementation. To clarify this aspect of water 

policy Van Hofwegen and Jaspers (1999) classify water policies principles in those of 

first order and those of second order. Principles of first order are principles that are not 

negotiable and that cannot be overruled by other principles, such as: a) Water is a basic 

need. No human being can live without a basic volume of water. Most life processes 

depend on availability of a minimum allowable amount of water. b) Water resources 

systems can only persist in a natural environment that can regenerate (fresh) water of 

sufficient quality. Therefore, only sustainable water use can be allowed to the extent that 

future generations still cause the same resource base and can generate water resources in 
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a similar way as present generations. These principles are inalienable and entering into 

the constitution is advisable. 

On the other hand, policy principles of second order may change from time to time 

and from place to place depending on the consensus of the specific society. However, the 

following principles are accepted as a result from extensive international development 

processes: a) water has to be distributed in an equitable way, so that an optimal benefit 

results for a larger group of stakeholders, b) water is an economic good and should be 

priced under all circumstances to reach sustainable economic development. Principles 

like "users and polluters pay" have proven their value. c) Water resources management 

should be based on a participatory approach, involving all relevant stakeholders. d) Water 

resources management tends to be more efficient carried out on hydrological boundaries 

applying integrated planning techniques. e) Water management tends to be more effective 

when decisions are made at the lowest appropriate level. f) Water is an inseparable entity. 

There is no fundamental difference between managing underground, surface, atmospheric 

or any other water. These principles are negotiable and are advised by Van Hofwegen 

and Jaspers to be entered in National Laws. 

Thus, water legislation provides a structure for both conservation and development 

goals. At its best, it can spur efficient investment in water development and conservation 

of the resource. At its worst, it can deter both investment and conservation, and promote 

weak managements and monopolies (GWP). 
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2.2.1 Water and Water Rights 

In the explanation of the previous ideas the terms right and water right were 

mentioned a few times. As it was stated the main purpose of the legislation is to create a 

framework in which water related rights are adjudicated to users, especially in those 

countries where water belongs under public domain. 

Where water rights are granted to individuals, they may be protected under the 

provisions of national, or municipal laws. According to Boelens and Hoogendam (2002), 

a Water Right is a social relation and an expression of power. It involves access to a 

valuable resource, but also a relationship of inclusion and exclusion, and control over 

decision-making. In most countries the states own the water and public officials, 

commonly based on the local legislation, decide who is granted water rights, the purpose 

for which the water is to be used and the price to be charged for its use. Under these 

circumstances, the water rights, their use and the priority recognized by the Law must be 

congruent with the perspectives of development of the country. This congruence is to be 

explicitly proved in the existing correspondence between the water laws and others 

sector's laws. 

Because of its broad definition the object over which the right is given may classify 

rights. In this sense, considering the local physical setting and the characteristics of the 

resource, water rights are conferred based on two main doctrines. The Riparian Doctrine 

and the Prior Appropriation Doctrine. Both of them are widely found within the territory 

of the United States, being the riparianism the one that dominates the east coast states 

(humid states where water scarcity is not widespread) and prior appropriation in the 
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Midwest states (arid regions where there exist water scarcity). Both of these doctrines are 

replicated in other countries around the world such as in Latin American countries or 

Europe. Dzurik (2003) mentions that there are two major differences between riparianism 

and prior appropriation doctrines. Under riparianism, landowners can only gain surface 

water rights if they are riparian owners; water rights are property rights. The riparian 

owners do not have an assigned amount of water to be used solely for their needs. 

Instead, the riparian owners must return all of the water they divert back to watercourses. 

The basic premise is that the stream-flow can only be used temporarily; it is not a 

resource to be depleted. 

A water user in a prior appropriation state does not need to have land adjacent to a 

water body. Thus, while riparian owners would lose their water rights if the course of the 

stream changed, an appropriator would remain unaffected. Water users gain rights based 

upon the priority of their beneficial use and have exclusive right to the allotted water. 

Therefore, unless the state has a minimum flow rule, appropriators can lawfully divert the 

entire quantity of stream-flow if they can use it beneficially (Dzurik). 

The applicability of these doctrines, as it was explained, depends upon the physical 

characteristics of the local resource and its demand. The scarcity of the resource may lead 

to a prior appropriation doctrine because of the need to circulate rights in a reasonable 

way. On the other hand places where the water resources are not scarce and they are 

likely to meet the demand of water is much more probable to find a riparian rights 

approach. In some other cases where there are not extreme situations like the ones 

previously described, a mixture of both doctrines may happen. This is the case of the 
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states located in the transitional zones between the humid areas and the arid areas of 

United States. At international level, the use of principles of both doctrines is found in 

Honduras, in which a first allocation of water rights are given by the beneficial use and 

riparianism but in the measures to establish priority earlier appropriation is first in right 

(see Figure 11-1). 

This prioritization of water uses is one of the main characteristics of the already 

descriptive doctrine of prior appropriation. The prioritization of water uses is stated at the 

highest level of policy and then translated into laws by legislatures. In the preceding 

chapter it was described how learning about the resource was necessary in order to meet 

with the goal of having a sustainable and equitable management of the resources. Later 

on in the previous section of this chapter it is discussed how, in a participatory way and 

with knowledge about the system, the stakeholders led by the central government 

contribute in the determination of the resources available and the size of the present and 

future demand. This effort ends with a prioritization of resource uses at the policy level 

and legal level. 

In general, there is a common understanding that there exists a priority of water use 

when it is related to the needs of populations. However, in several cases this has not 

always been followed, especially in those cases when according to economical analysis 

(Benefit Cost Analysis, or any other) the use of water for agricultural, industrial or 

mining activities have high return rates. Then, water has been directed to production 

processes (or some other beneficial use) instead of satisfying the human needs. Such 
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allocations of water defy the general idea of water being a human right and that human 

beings have the right to have access to clean water. 

Under this topic, Gleick (1999) states that right to water is even more basic and vital 

that some of the more explicit human rights already acknowledged by the international 

community as it can be seen by its recognition in some local customary laws or religious 

canon. However a right to water cannot imply a right to an unlimited amount of water. 

Resource limitations, ecological constraints, and political factors limit water availability 

and human use. United Nations (1992) has stated "in developing and using water 

resources, priority has to be given to the satisfaction of basic needs and the safeguard of 

ecosystems". By this, United Nations recognizes that before using water for industrial, 

agricultural and other production activities, water must be accounted for the delivering to 

populations and to maintain the health of the natural ecosystems. As well Gleick (1999) 

argues that implicit in the phrase "basic needs" is the idea of minimum requirements for 

certain human and ecological functions and the allocation of sufficient resources to meet 

those needs. 

The condition of how appropriate is the distribution of rights among the different uses 

at national, regional and local level can change according to the outcomes of the system. 

As it was explained, water resources are complex systems in which there exist 

connections between the different elements. A change in one of these elements may 

generate changes in the whole system. Considering this attribute, the consideration of 

how appropriate is the current distribution of rights at specific times is to be periodically 

evaluated in the continuous study of the water system management. This is a strong 
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Figure 11-1 Flow-Chart to identify water rights priorities conferred by the Honduran 

Water Law 

a) Beneficial Use*: 
1) Supplying of populations 
2) Supplying of railroads 
3) Irrigation * * 
4) Channels for Navigation 
5) Coffee Factories, Mills, 
Hydropower and others 

* Any individual and riparian landowner can use water 
from creek, rivers, channels, lakes , and lagoons for domestic uses. 

** In the case of irrigation, riparian lands have priority over lands 
that are not riparian . This characteristic has more power than 
size of the utility and time priority. 

b) Size of the 
Utility (economic 
importance) 

c) Time Priority 
(Date of approval of 
the contract) 
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reason why is required to strongly reflect about the policy decision of conferring 

perpetual water rights to the appropriators. According to GWP under most water laws, a 

right may be held or maintained only when there is effective use. This often reflects the 

scarcity and value of the water resource and is linked to concern about the risk of vesting 

an absolute monopoly on a single individual. Law may specify that use is beneficial as 

well. The tenets of effective and beneficial use are: water must not be obtained for 

speculation or let run to waste, the end use must be a socially acceptable use, water is not 

to be misused, the use must be reasonable as compared with other uses. 

Legally established water rights allow the development and conservation of water 

resources, provide collateral or assets for obtaining credit, and recognize existing social 

and economic relationships. In rural areas, legislation may allow responsibility for the 

operation, maintenance and management of irrigation systems to be transferred to 

farmers. Water law increasingly accepts transfers, under prescribed conditions. A water 

rights registry helps to ensure the stability of water rights and the transfer of title, but 

adequate transitional mechanisms should also be developed to avoid socio-economic 

instability. 

2.2.2 The Rights to Manage Water 

Another important point in the legislation framework is the right to manage water 

resources. Until now, it has been given a rationalization of water policy, a general 

description of water legislation and a definition about allocation of water rights. The 

management of water resources at local level in an integrated way leads to the formation, 
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development, and strengthen of local management institutions based on local 

participation. The way in which water resources are managed locally are defined in the 

national water policy statements that are formulated by the actors of the national arena, 

led by the Central Government. Then, the water legislation creates the framework that 

backs up the local management and determined other detailed normative guidance 

regarding water administration activities. 

Processes such as municipalization (decentralization) and privatization are figures 

that take place when a water management reform is taking place. The recognition of these 

figures by the law is needed if they want to be implemented in a state. In other words, if 

water is to be managed with local participation the law needs to state what, who and how 

the water resources will be managed. Municipalization is the distribution of powers to 

plan and manage certain resource to lower government levels. Currently, several 

developing countries have a centralized planning and management of water resources, 

which usually has lead to poor outcomes for the users as well for the resource. Once 

again, the central government has limited possibilities to provide a satisfactory 

management in a broad and heterogeneous territory. So therefore municipalization 

transfers the water management attributes from the central government to the 

municipalities or other small local political figure. In such transfer, even when the 

intention is to have a better and more equitable management of water resources, 

unfortunate outcomes may happen if the municipality is not strong enough to face the 

challenge, even with the support of the Central Government. Then, privatization may be a 

consequence of a decentralization process in those cases in which the municipalities do 
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not have the skills to manage the resource. Privatization is basically the participation of 

the private sector in the management of a resource. As well, the participation of private 

firms can happen under a centralized management because of the impossibility of the 

public sector to improve the resources management and release the pressure of 

improvements made from society. As well, it may happen as strategy of the government 

to reduce its expenses and improve the economy of the country. 

Under a decentralized management of water resources, local users led by the 

authority figure (perhaps a municipality) have control over and make decisions with 

respect to the organization of the management of their water resources. Then the 

participation of the private sector in this case must happen only when it has been proved 

that privatization would make water resources management more efficient, sustainable 

and cost effective. Otherwise, the management of resources may be left under the public 

sector, even after the decentralization process. In places where the active presence of the 

municipal governments is limited (or even where there is not limited), community 

management can be followed. Besides the conditions for community management 

previously mentioned, others that may be basic as well are the creation of rules and 

delegation of responsibilities among the participants, the active generation of sufficient 

information to make good decisions, knowledge on how certain management tasks can be 

delegated, access to technical and managerial support, knowledge of how to deal with 

different interests and conflicts among the participants. 

Whatever the management type is (centralized public management, municipal public 

management, privatized management, community based management) the use of water 
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districts that allow participation of the users in the learning, negotiating and decision 

making processes is recommendable. Saxes, Thompson, Leshy and Abrams (2000) have 

studied the role and the advantages of this figure of water districts. They are an example 

of a hierarchical management approach, which facilitates the whole management 

experience itself. Water districts decide how much water to appropriate and bring to a 

region. Water districts decide how to allocate the water among local users. They can 

require conservation and in some cases, impose moratoria on users. Water districts also 

decide how to pay for the water and for any facilities required to store, transport or treat 

the water. Districts, moreover, choose whether to finance any costs through local 

property taxes and, if so, how much water to assess for each landowner. 

Under this figure and because of the human dependability on water, and the fact that 

its delivery happens in a system situation, the interests of the users need to be balanced in 

order to take the best decisions for all. Strengthening of community skills is basic for this 

figure. Broad participation, communication and exchange of information are crucial 

elements that are needed in the administration of a water district, thus it needs to be 

supported by the government. A water district system can be formed in a rural area as 

well as in an urban one, however their way of functioning will be likely to differ. The 

organization of districts will be according to the local setting. Culture and local beliefs 

will lead to the way the districts will be administrated. As an example, in some States in 

US voting in democratic elections is the way in which they choose the persons in charge 

of the system. The goal is to maximize local and popular control of district operations. 

The people who can vote are those that are members of the system. 
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In the previous paragraphs it was described different types of managements that can 

be implemented for water resources. The use of anyone of this will depend upon the 

characteristics of the place where they are to be put into practice. However, limitations in 

a legal framework may be serious obstacles for their realization. In such a way, the legal 

framework needs to recognize the different ways of management that can be followed by 

the local setting, otherwise a reform of the sector is likely to occur. At the local level, 

changes to the legal framework may be possible and not time consuming, however at 

national level this reform may take even years before getting to a national agreement. 

Thus, a strong but open legal framework is needed to allow local users to improve the 

management of their resources in an integrated way. 
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CHAPTER III: TEGUCIGALPA'S WATER SYSTEM 

Chapter I gave an analysis of different theories that have been developed during the 

last 30 years regarding the management of natural resources such as water. In its 

discussion, the chapter gives the foundation needed to determine what elements are to be 

considered and the type of setting that is necessary to have a successful management of 

water systems. Chapter II discusses the topics related to the creation of water policies at 

national level, as well as the creation of a legislative framework. Both of these 

management instruments are discussed in such a way that their descriptions match with 

the keys for successful water management mentioned previously. 

The present Chapter matches what has been described in the previous sections with 

the reality of an urban area in Latin America, as Tegucigalpa is. It gives an idea of the 

reality of the water system and the way in which the previous knowledge can be applied. 

The analysis is based on the four stages of the Institutional and Analysis Development 

(IDA) Framework. The discussion starts with the first stage of the framework, which is a 

description of the physical world of the action arena. It narrates the prevailing situation in 

Tegucigalpa City as well as of Guacerique River Basin, the most significant and 

problematic water source of Tegucigalpa. Then, the second stage of the framework, the 

identification and description of the local actors is given. This is an explanation of the 

stakeholders in Tegucigalpa's water system. The third stage of the analysis about the 

practice and rules in use, deals with the management and supply characteristics of the 

resource, focusing on water use and water supply to present users and water availability 

for the future. This latter topic is related with the management practices being pursued at 
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the watershed level. It also stresses aspects related with the normative aspect of the 

resource. The fourth stage of the IDA Framework describes the outcomes of the patterns 

of interaction described previously. It provides the main rules that are being followed in 

the system. These rules and patterns of behavior are described for both Guacerique 

Watershed and Tegucigalpa City. 

The last section of the chapter deals with the policies that are proposed with the goal 

of improving the management of water resources in Tegucigalpa. Such discussion of 

recommendations is based on the description of the system and the management structure 

that was created in previous chapters. 

3.1 Stage One on the IDA Framework: Description of the Physical World in the Action 

Arena. Tegucigalpa City and Guacerique Watershed 

The action arena is the conceptual unit that it is utilized to analyze, predict and 

explain behavior within the institutional arrangements. Ostrom suggests that is the space 

where individuals interact, exchange goods and services, solve problems, dominate one 

another or fight. A main part of the action arena is the physical world, which is the 

environment in which the management actions are taken. As it can be guessed, it is an 

analysis of the resources that are under study in the arena. It is not only the water 

resources but also the environment that surrounds the actors in general and how this 

scenario interacts with the resource under analysis. However, the degree of analysis will 

depend on each case. For Tegucigalpa and Guacerique the understanding of the socio

economical situation as well as the state of the natural resources is similarly important. 
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Tegucigalpa is the Capital City of Honduras. This tropical country is located in 

Central America, bounded on the north and east by the Caribbean Sea, on the south by 

Nicaragua, on the southwest by the Pacific Ocean and El Salvador, and on the west by 

Guatemala. It is one of the largest Central American countries with a surface area of 

112,492 sq km. The country' s population as of 2002 is 6,560,608 (lnstituto Nacional de 

Estadfstica, 2003), with most people living in towns and villages in the central areas and 

northern coastal region. Forests cover about 34 % of the land (Secretaria de Recursos 

Naturales y Ambiente, 2001), yielding valuable hardwoods and softwoods but concerns 

about deforestation are increasing. Fertile pasturelands provide the basis for increasingly 

productive dairy and livestock farming. 

Honduras is one of the poorest countries in Latin America. The GNI per capita is 

approximately 900 USD (Secretaria de Finanzas, 2001). Honduras is obligated to depend 

upon international loans and grants for the development of the daily life of the country. 

The external debt as of 2002 was more than 5 billion dollars (Banco Central de Honduras, 

2002). Seventeen percent of the national budget is devoted to pay the external debt 

(Secretaria de Finanzas, 2002); condition that keeps pressing the national economy. The 

economy depends greatly on the agricultural sector and exploitation of natural resources. 

Even though the industrial sector has been growing with respect to the GDP, edible 

products still occupy 80% of Honduran exports (Banco Central de Honduras, 2002). The 

main products exported by the country are shrimp, lobster, coffee, bananas, cigars, and 

timber. Concerns in some sectors of Honduran society have emerged because of a 

perceivable dependence of the country's economy on natural resources. 
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3.1.1 Socio-economic characteristics of the city 

Tegucigalpa is located in Francisco Morazan Department (see map III-1), in the 

central part of Honduras. Its urban population is estimated at 838,200 inhabitants (BCH, 

2002), unfortunally this number varies depending on the source. Its growth rate has been 

estimated around 3.53% annually, meaning approximately 29,500 more inhabitants each 

year (PCI, 2000). A study by the National Institute of Statistics (2002) shows that the 

average number of inhabitants per household in March 1999 was 4.95. Incoming 

population from the rural areas is a tendency that is still happening in the city; however 

the rates of immigration have decreased during the last decade. 

This city is divided into two sub-cities, both of them governed under the Distrito 

Central municipality. The "twin" cities are Tegucigalpa and Comayaguela, although this 

metropolitan is generally referred as a whole as Tegucigalpa. The urban area is comprised 

by several hundred neighborhoods called "barrios" and "colonias" depending upon the 

conditions of the neighborhood. It is estimated that in Tegucigalpa 4.5% of the 

population is the superior and high class, 10.3% of the population is the middle class and 

85.2% of the population is low class (PCI, 2000). The services sector (public and 

private) occupies 65.5 percent of the labor force in Tegucigalpa. The agricultural sector 

occupies 1 % and the industrial sector takes 33.4% of the economically active population 

(PCI, 2000). 

Tegucigalpa is the political and financial capital of the country. Even when the 

second largest city, San Pedro Sula, presents higher economic growth, the majority of 

all the political issues and financial transactions of the country take place in this city. 
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3.1.2 Environmental constraints of the metropolitan area 

Several issues may affect the management of the resources, being one of them the 

environmental constraints. These are constraints that are given by the natural resources 

present in the area of study. Depending on how constrained the resources are the 

management practices w~ll be adapted to them. The region where Tegucigalpa is located 

is characterized by its mountainous surface. Slides in the high areas and flooding in the 

low areas are some of the natural disasters originated in the city, perhaps augmented by 

anthropogenic actions. The environmental characteristics, especially the topography have 

contributed to the poor planning of the city. Moreover, the water supply to high locations 

is a real challenge not only for the government but for the users as well. 

In the past the city authorities had the intention to direct city growth to the flat 

portions of the metropolitan area; conversely, the wave of new citizens coming from the 

rural areas in the 1970's invaded the hills that surround the city, making it more difficult 

the correct development. National Congress has declared two of the zones from where 

Tegucigalpa's water is obtained as protected areas. In theory, activities that affect the 

natural conditions of the areas are forbidden however the enforcement of these decrees is 

limited. As a consequence the deterioration of these protected areas is now evident. 

3.1.3 Choluteca Watershed 

The Watershed where Tegucigalpa is located is named Choluteca. It is a mountainous 

area with elevations between 900 m and 2200 m over the sea level. Its land extension has 

been estimated as 7,080 square kilometers, including just the drainage area for 
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Tegucigalpa (see map III-1). The Choluteca area has been divided into sub-watersheds, 

the most important ones being: Rio Guacerique Watershed, Rio Grande Watershed, Rio 

Sabacuante Watershed, Rio Chiquito Watershed and other smaller watersheds located in 

La Tigra National Park. 

PCI has conducted a study that shows that the annual precipitation within the area 

varies between 800 mm and 1,500 mm, averaging around 1000 mm per year. According 

to the isohyets map, the precipitation in Rio Guacerique Watershed, Rio Grande 

Watershed and La Tigra National Park is between 1,200 mm and 1,400 mm per year 

(where the main reservoirs are located). On the other hand, the rain precipitation in the 

southeast area where the Rio Sabacuante Watershed and Rio Las Canoas Watershed are 

located is only 850 mm per year. Thus the amount of water precipitated in the watershed 

is 900 million cubic meters per year. Discounting infiltration and evaporation factors this 

leaves approximately 20% of the original amount for run off. Accordingly, it is estimated 

that total annual surface water availability is 180 million cubic meters. 

These numbers may vary slightly from year to year considering climatological 

conditions. Most of the precipitation in the basin occurs during the rainy season, which 

lasts from the end of May to the end of October. The rainy season in Honduras is driven 

practically by the change of location of the Inter-Tropical Convergence Zone (ITCZ). 

The ITCZ is a stripe of low pressure that circulates the earth and is usually located north 

of the equator (0 degrees). The raising of moist warm air, which tends to condensate 

when cooler temperatures surround it, accompanies the characteristic low pressure of the 

ITCZ. The condensation is translated into high rates of precipitation. During the middle 
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of the spring, the ITCZ emigrates north from its initial position. Then, at the end of May, 

the stripe is located 13 degrees north and leads to the development of rain in the Central 

American region, including Honduras. 

Another climatological phenomenon that influences the amount of precipitation in the 

region is the El Nifio Southern Oscillation (ENSO). Anomalously warm ocean 

temperatures in the east pacific generate El Nifio. Considering that the World Climate is 

influenced by the hydro-characteristics of the oceans, effects such as decrease in the trade 

winds across the tropical pacific, and the creation of more local convection, are 

generated. The absence of El Nifio phenomenon is known as La Nifia, which happens 

when the water in the east pacific does not warm up irregularly. In Honduras, the 

consequences of El Nifio are drier and warmer months from June to August, and during 

La Nifia, cooler and wetter months during the same period. Then, clear consequences are 

perceived in the precipitation over Choluteca Basin. During El Nifio years, the amount of 

precipitation is lower than the mean average, and during La Nifia years, the precipitation 

is higher than the average. 

In relation to groundwater, according to PCI (2000), in Tegucigalpa area there exist 

two types of hydrological units: i) Granular aquifer, which is an aquifer of intra-granular 

flow. These are local aquifers that posses a moderate groundwater productivity. ii) Crack 

aquifer: an aquifer that is found in the fractured areas of basal rocks. These local aquifers 

have a groundwater productivity that ranges from poor to moderate. Both of these types 

of aquifers are poorly distributed in the Tegucigalpa area reason, which is why wells are 
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not commonly used and groundwater is not considered a feasible solution for water 

problems in the city. 

3.1.3.1 Physical Description of Guacerique Watershed 

Guacerique Watershed is hydrologically the most important of the Choluteca sub

watersheds. It is located at the east side of Tegucigalpa and its superficial extension is 

251 square kilometers, equivalent to 25,100 hectares (SANAA, 2000). At the end of the 

basin is located Los Laureles Reservoir, which provides 35% of the water to the 

Tegucigalpa Water Supply System. Guacerique Watershed is characterized by its 

irregular topography, a feature that limits the proper development of agricultural and 

livestock activities without causing significant impacts on the river. Seventy one percent 

of the watershed has slopes higher than 15 degrees, having 25% of the total extension 

slopes higher than 30 degrees (SANAA, 2000). The Watershed is located in a high region 

that ranges between 1300 and 1500 meters over the sea level (SANAA, 2000). The 

climate in the basin is cool, with an average temperature of 22 C (71 F). The soils are 

usually deep, with low fertility, and a PH that ranges from 5.5 to 6.5 (DECA, 2000). The 

soil is mainly clay and silt, with low stability because of the high degradation of the 

surface, which is an effect of water erosion, the consequence of over-pasturing, 

deforestation and incontrollable wildfires during the summer. According to data collected 

by United States Geological Service, Guacerique Watershed has a mean precipitation of 

1,402 mm per year. Then, the total precipitation in the basin is estimated as 

approximately 294 millions of cubic meters per year (See Table III-1). The estimated 
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discharge of the basin is approximately 63 million cubic meters per year. A percentage of 

this water is treated in Los Laureles reservoir and treatment plant, one of the main 

sources of water for Tegucigalpa (See Table III-2) 

3.1.3.2 Socio-economic Characteristics of the Watershed 

Politically, two different municipalities share the watershed: Tegucigalpa and 

Lepaterique. In the jurisdiction of both municipalities, the watershed is the object of an 

incontrollable and accelerated intervention process in its forested zones. In the year 2000, 

the population living within the watershed was 16,700 inhabitants. By 1995, due to its 

proximity to the rapidly expanding capital, agricultural and urban activities had come to 

occupy around 20% of the watershed's land area. An estimated 75 % of these lands are 

used for activities considered incompatible with its function as a drinking water source 

(Lee, 1996). According to SANAA (2000) water quality is a matter of concern since there 

are few water treatment plants in the area, and there are several farming units as well as a 

growing population generating considerable quantities of wastewaters. 

Deforestation has been identified as one of the major problems that are present in 

Guacerique Watershed. In 1997 the total number of people that depended on the firewood 

business was 10,341, most of them living within the limits of the watershed (AHE, 1995). 

Protection activities are each time more difficult because of the growing population and 

the stress over the resources. The destruction of the vegetation is increasing, especially in 

areas higher than 1800 meters over the sea level, in the mountains Yerba Buena and 

Azacualpa (SOPTRA VI, 2000). 



Table 111-1: Characteristics of Guacerique Watershed 

Factor Estimation 

Surface area 210.63 square kilometers 

Land Inclination 96% of the land with slopes 

higher than 15 degrees 

Altitude Between 1300 and 1500 meters 

over the sea level 

Mean temperature 22 Celsius Degrees 

Mean Precipitation 1402 mm per year 

Total precipitation in the basin 294 millions of cubic meter per 

year 

Average Discharge 63 million of cubic meter per 

year 

Agricultural Area 80.46 square kilometers 

Forest Area 101.10 square kilometers 

Grasslands Area 29.07 square kilometers 

Table 111-2: Water Production and Installed Capacity per source in Tegucigalpa 

(SANAA, 2000) 

Treatment Plant 

Los Laureles 

Picacho 

Concepcion 

Design Capacity ( cubic 

meter per day) 

57,900(6701/s) 

77,760 (900 1/s) 

103,700(1,2001/s) 

Daily Average of Real Production 

(Cubic meters per day) 

51,762 (5991/s) 

26,203 (303 1/s) 

101,321 (1,173 1/s) 

71 
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As well, migratory agriculture is a practice that is eliminating the vegetation cover of 

Guajiquire, Quiscamote and Guaralalao sub-watersheds. In 1997 there were more than 

9,500 hectares of mature forest (DECA, 2000), but the lack of sources for firewood is 

noticeable and the exploitation of the mature forest is increasing. The current land use in 

Guacerique Watershed has been distributed 16.2% for agriculture, 13.8% for grasslands, 

48% is forest, and 22% of the land is covered by bushes or deforested areas (DECA, 

2000). 

3.1.3.3 Importance ofGuacerique Watershed for Tegucigalpa 

Tegucigalpa is currently facing the need to increase its water production capacity in 

order to supply water to the current and the future populations. According to SANAA 

studies, in year 2015, the deficit in water production will be 1,073 liters per second 

equivalent to 92,702 cubic meters per day (considering population growth and industry 

increase). 

With the purpose of dropping this water deficit, SANAA has started the analysis of 

different water sources and projects to be implemented in the following years. The 

government has not approved any potential alternative, however some of them have 

frequently been mentioned publicly and preliminary studies are being executed. Among 

the projects that are being considered for increasing the water production capacity in 

Tegucigalpa are: 

• 

• 

The dredging of Los Laureles Reservoir 

Construction of Los Laureles II Reservoir 
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• Construction of Quiebramontes Reservoir 

• Construction of Sabacuante Reservoir 

• Construction of Tatumbla Reservoir 

• Reduction of Water Leakage in the Distribution System 

The first three alternatives are located in Guacerique Watershed, the first one in the 

site where Los Laureles reservoir is located and the second and the third one are to be 

located in the upper Guacerique Watershed. The other three alternatives are located, 

respectively, in Rio Grande Watershed, Las Canoas Watershed and the last one in 

Tegucigalpa itself (restoration of the distribution system). 

The dredging of Los Laureles Reservoir has the objective to increase the yield 

capacity of the reservoir by means of dredging the sediments that have been deposited in 

its bed during the last 30 years. The dredging of 3 million cubic meters of sediments will 

increase the effective volume of storage by a little less than 3 million cubic meters. The 

enlargement of the local water treatment plant will accompany this project, which at its 

current capacity will not be able to handle the greater new flow. 

The Los Laureles II Project consists in the construction of a new reservoir four 

kilometers upstream from where Los Laureles Reservoir is located. As the previous 

alternative this project would have to be accompanied by the enlargement of the existing 

water treatment plant. In addition, the dredging of Los Laureles Reservoir has also been 

recommended as a way to maximize the project's investment and increase its time 

horizon. On the other hand, Quiebramontes Project is intended to be located in the upper 
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basin of Quiebramontes River, which is one of the tributaries of Guacerique River. The 

project would consist in the construction of the reservoir, a treatment plant and eight 

kilometers of conduction pipeline. This project, as well as Los Laureles II are the 

alternatives that are considered to have the best benefit cost relation, thus the more likely 

to be executed in the following years. 

As it can be perceived Guacerique Watershed is the most important and reliable 

source of water for Tegucigalpa in the future, in spite of being one of the most 

deteriorated water sources presents. Its topography and a convenient public transportation 

condition have led to the housing developments and private agricultural activities that are 

being exploited in an uncontrolled way and there is risk of an irreversible deterioration of 

this water source (both in quality and quantity). 

According to the physical description of action arena, three important points should 

be stress. First, there is high heterogeneity with respect to the water resources used in the 

city. As it has been mentioned before, Tegucigalpa obtains its water from three different 

sources, being one of them Guacerique. Considering the hydrological characteristics, 

Guacerique is the most important one in spite of its small size. The main reason for this is 

that this is the place with the higher precipitation in the region and historically it has been 

one of the most forested areas that surround the city. Second, the amount of water 

available in the region varies from year to year being El Nino phenomenon the most 

important reason for this change. A lower precipitation in the basin during El Nino years 

is highly sensed in the water availability for the users. On the other hand during La Nina 

years the precipitation of water is considered "normal". Third, there is high heterogeneity 
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in the physical location of the users in the city. The fact that some neighborhoods are 

located in low areas and others are located in high areas makes the first challenge in the 

management and supply of water resources within the city. These three main facts from 

the physical world will be discussed later with the input of the other stages of the IDA 

Framework. 

3.2 Stage Two on the IDA Framework: Identification and Description of the Local 

Actors. Actors in Tegucigalpa's Water System 

The actors comprise the second major part in an action arena. They may be single 

individual or a group functioning as a corporate actor. Basically they are any entity that 

has interest and a role in a situation. Actors may vary in their values, the resources that 

they have, the information they know, the beliefs, and how they decide upon strategies. In 

the case of Guacerique and Tegucigalpa, there exist a variety of actor types depending on 

their interests and roles. Most of them differ in their origin and in their scope of action, 

however have constant interaction with each other. In this analysis they have been 

classified as governmental actors, non-governmental actors and users. By users I refer to 

the population. 

3.2.1 Governmental Agencies in the System 

In this water system, several and varied institutions have legal and practical consent 

to be involved, including the Servicio Nacional Autonomo de Acueductos y 

Alcantarillados (SANAA), the agency that plays the most significant role of all. Other 
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governmental agencies involved in this action arena are: Ministry of Natural Resources 

and Environment, Public Health Ministry, Center for Study and Pollution Control, 

Environmental Municipality Units, Ministry of Agriculture and Livestock, National 

Technical Committee for Water Quality. The Ministry of Natural Resources and 

Environment plays an important role considering that it is responsible of the formulation 

and coordination of policies, goals, objectives and strategies for rational and sustainable 

use of natural resources and environmental protection. In addition, the Ministry is 

responsible for improving the institutional capacity of planning, formulation, 

coordination, regulation, control and evaluation of natural resources management. The 

Secretary of Public Health is responsible for the supervision of resonant water pollution 

cases and the supervision of national water potability. The Ministry of Agriculture and 

Livestock promotes sustainable development of agricultural areas, and the Environmental 

Municipality Units promote conservation and integral management of natural resources 

in their jurisdiction. 

All these agencies, have limited "actual participation" in the system, SANAA being 

the agency that plays the leading role because of its specialization on water issues. 

Considering its crucial importance in the system, a description of SANAA is presented as 

follows. 

3.2.2.1 Servicio Nacional Autonomo de Acueductos y Alcantarillados (SANAA) 

Governmental Decree 91 created SANAA in 1961 with the purpose of integrating the 

water supply and sewer systems into a centralized governmental-agency. Moreover, the 
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same decree allows and promotes SANAA to participate actively in the protection of 

water sources. The decree assigns to SANAA the entire infrastructure and services 

related to water supply and sewer systems in the country. Additionally, the decree 

confers to SANAA the necessary faculties for water supply and sanitation in the country, 

including the study and planning of water resources, construction, operation and 

maintenance of the installations related to water supply and sanitation. SANAA is also in 

charge of revising the government regulations of the sector, as well as revising the water 

tariffs. During its existence, SANAA has played a major role in water resources 

conversely often its institutional scope has been disturbed mainly for political reasons. 

Agency Structure. SANAA structure has been modified several times during its 

existence. The last such modification happened in 1995 when the Honduran Government, 

World Bank and International Monetary Fund celebrated a colloquium for the discussion 

of new water policies for Honduras, which were approved that same year. These policies 

were: 

• 

• 

• 

Decentralization of the SANAA into seven regional divisions. These regional 

divisions enjoy some autonomy in aspects such as planning, operation and 

financing. 

Municipalization of the SANAA system will proceed in a gradual manner, with 

careful consideration to regional conditions. 

In order to accomplish the municipalization of the SANAA system in 

Tegucigalpa, the system must provide a percentage of its funds for the payment of 

costs associated with the transition. 
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Even with the existence of the new regional divisions, SANAA still has four centralized 

divisions, these are: General Management, Technical Planning, Development and 

Finance (see figure III-3). 

The Metropolitan Division is one of the seven decentralized divisions and it is the one 

responsible for water supply and sanitary sewage of Tegucigalpa. This division is divided 

into eight independent departments, which are: Administration, Human Resources, 

Special Projects, Operations, Optimization of Operations, Maintenance, Watershed 

Management and Sewerage. It is fundamental to stress that the Metropolitan Division is 

the only regional division that does not have a Financial Department since Central 

SANAA (General Management) maintaining control over Tegucigalpa's billing 

collection. 

SANAA Personnel. As of 2003, SANAA has 1788 employees. Eight hundred and 

thirty two of them are working in the Metropolitan Division. Nevertheless, since Central 

SANAA Divisions such as Finances and Technical Planning work as the Financial, 

Commercial and Technical Planning Departments of the Metropolitan Division, the 

actual number of employees at the Metropolitan Division is 1078, a number that 

represents 60% of total SANAA personnel. 

During the last decade, SANAA has been criticized because of its excessive 

personnel. The excessive personnel have a significant impact on the financial situation of 

the agency. Aiming to reduce such a financial burden, the number of SAN AA employees 

has been decreased during the last decade. According to an agency study made in 1995 

the Metropolitan Division had 1,131 active employees. It is important to highlight that 



Figure 111-1: Organizational Chart of SANAA 
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the distribution of these workers among the different tasks at the agency is not well 

proportioned. For example, in 1995 there were 300 watchmen and more than 100 drivers 

working for the agency, although the same study stated that only few more than 80 

technical positions existed. Political issues are the apparent reasons for this situation. 

Agency Constraints and Challenges. Tariff SANAA is considered a state institution 

with financial autonomy. On the other hand, tariff increase is not a prerogative of the 

institution. The government has created a Government Pricing Board that is a council 

with the responsibility of equitably revising and increasing the tariff. 

SANAA has the duty to analyze its production costs and propose modifications to the 

water supply tariff to the board. Nevertheless, the board has considered SANAA's 

suggestions only a few times, even when suggestions usually are completely justified 

(according to SANAA's authorities). Currently the production cost per cubic meter of 

water is 0.26 USD and the basic tariff is four cents USD (SANAA, 2002). This has led to 

the agency's financial crisis. Additionally, Gonzales (2003) maintains that SANAA faces 

an even greater financial problem due to the fact that the monthly SANAA billing for 

water supply is set at 828,000 USD, and the agency only collects around 650,000 USD 

from its users (78% of collection efficiency). 

Labor Union. The Labor Union consists of all SANAA employees excepting the 

members of the Executive Board. The Collective Contract that exists between SANAA 

and the Union makes it extremely difficult to make reforms in SANAA. The Collective 

Contract allows the union to participate in SANAA's decisions and states that the 

contract will never lose its suitability even if there is a structural change of the agency or 
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if the name of SANAA changes. At some point in the past the Labor Union has even been 

blamed for the lack of efficiency in the billing process and the financial situation of the 

agency. 

Financial Situation of SANAA. Currently SANAA obtains its funds from three 

different sources. These sources are the water tariff, projects financed from international 

projects and funds that are transferred from the Central Government to the institution. 

Considering that the water tariff is not enough to cover the needs of the institution, the 

other two sources -international funds and central government funds- are crucial for the 

development of the operational activities of the agency. The funds coming from other 

nations are directed to the improvement and maintenance of the infrastructure. On the 

other hand the funds coming from the central government may be used to cover daily 

operational activities. Such need of external funding happens because of the low water 

tariff, the fact that water billing is partially collected and the phenomenon of a large 

number of illegal users. According to PCI (2000) the cumulative loss of the agency is 

higher than 14 million dollars. 

3.2.2 External Agencies 

Besides SANAA and other governmental agencies, there are other agencies and 

organizations that participate in this water system. In broad terms they may be classified 

in financial agents and non-governmental agents. The external agents are those financial 

international organizations that because of the treaties co-signed with Honduran 

Government may have an impact in the way the resources are managed in Guacerique 
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Watershed and Tegucigalpa City. These agents are not directly affecting the action arena 

but they may do it indirectly. The International Monetary Fund, The World Bank and the 

Inter American Development Bank are examples of this type of agent. In general, these 

financial organizations are in favor of reforms in the water sector that would lead to a 

better management of the water resources in the country. As the government and the 

population do, they recognize the need of improvement. 

The World Bank currently boasts that it provides more human and financial 

resources to environmental issues than any other international organization. The Bank 

employs over 300 senior environmental staff members. Between 1994 and 1998 the Bank 

provided more than $800 million per year in support for environmental projects (not 

including Global Environmental Fund grants). In addition to bankrolling environmental 

projects, the Bank provides significant technical and legal environmental assistance to 

developing countries. Typically, the Bank may oversee the development of 

environmental framework legislation and/or provide support for sectoral environmental 

laws, the development and strengthening of environmental institutions, and the 

implementation of specific treaties. The Bank also assists in the development of Country 

Environmental Strategies, which identify environmental priorities for foreign assistance, 

and the Bank has pioneered the use of National Environmental Action Plans (NEAP's). 

Specifically in Honduras the World Bank has approved since June 2003, the Country 

Assistance Strategy (CAS) for Honduras, with the International Development Association 

(zero-interest) financing likely to total $296 million through the end of 2006. In support 

of the new CAS, the Bank approved an extra $9.9 million Financial Sector Technical 
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Assistance Credit. This support has happened as a result of successive Honduran 

governments have made progress in repairing the huge damage to infrastructure and the 

national economy after the devastation of Hurricane Mitch in October 1998. 

To address the challenges in Honduras, the Bank's new CAS will focus on the 

following objectives: a) accelerating economic growth that is sustainable and equitable, 

b) reducing urban and rural poverty c) improving the quality of health and education 

services, d) Strengthening social protection for the poor and other vulnerable groups and 

e) improving accountability and transparency in public institutions and protecting the 

environment. Immerse in those objectives is the improvement and maintenance of water 

supply system for rural and urban areas in Honduras. At the current date, World Bank has 

financed five projects during the last ten years in which water has been one of the 

objectives. 

The other major financial organization that plays an important role on water resources 

in Honduras is the Inter American Development Bank. As well as in the case of the 

World Bank, the objectives of the Bank in the country are a) to support the Government's 

Master Plan for Reconstruction and National Transformation, b) to promote international 

financial and technical cooperation under the leadership of the Consultative Group for the 

Reconstruction and Transformation of Central America in order to fight poverty; and c) 

to allocate resources to social needs, reconstruction of the potable water and sewage 

systems, housing and the transportation network. IADB has experience in Honduras on 

water and environmental projects, topics in which the bank has financed nine initiatives. 
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Besides the international financial agencies, the other actors that play a role in the 

water system are the non-governmental organizations. The main non-governmental 

organizations that function in the system are Care, UNICEF and Water for the People, 

which will also be discussed in the description of the management and supply 

characteristics. Their main role is to give support to local neighborhoods in the 

organization of water committees and the construction of water supply systems. In places 

where the "construction" of water supply systems is not possible, water truck programs 

are used. As well as World Bank and IADB, these NGO's also are sources of funding that 

provide resources to poor and depressed areas. 

3.2.3 Other actors 

Other actors that participate in the system are the users, the non-users and future 

users, which play the major role in this analysis. Considering that a large description of 

these participants will be given in the discussion about water management and water 

supply, no further explanation will be given at this point. 

3.3 Stage Three on the IDA Framework: Practices and Rules in Use. Management 

and Supply Characteristics of the Systems 

Perhaps one of the more complex and critical phases in the implementation of the 

Institutional Analysis and Development Framework is the determination of rules that are 

applied in the system. These rules are the "behavior" of the system. To be useful, the 

rules must be followed. They may prescribe what actions are required, prohibited and 
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permitted. Then in the analysis the rules that really count are the rules in use (contrary to 

the formal rules which are the rules that participants are actually following). Then, from 

the analysis of the rules in the action arena -Tegucigalpa City and Guacerique Watershed

one can describe analytically the current challenges, the outcomes that are being 

produced and ideas on how to solve them. 

For the recognition of those practices and rules in this case study, the management 

and supply characteristics in this section are analyzed at two levels: at the Guacerique 

Watershed Level and at Tegucigalpa City Level. The existence of these two different 

analyses is stressed with the purpose of establishing an understanding of the conditions 

(rules) under which the different levels of the system are managed: where the water is 

"produced", and its interaction with the setting, and where the water use happens. Both 

phases are related and cannot be separated from a hydrological viewpoint. The resource 

management at both levels has a clear influence on the outcomes of the system, whether 

they are water supply in urban areas, water for irrigation in rural areas or even water 

pollution by agricultural activities. At both levels, there are local interests and outcomes 

that are expected by users downstream. In view of this, the rules and institutions that 

drive the completion of those interests are described to indicate the basic differences and 

to show the need of a systematic management approach that allows more active 

participation of the users. Both analyses are made using the Institutional and 

Development Framework, which was described earlier in Chapter II. Previous to that 

description there is a discussion on the "formal rules" that exist in the system. Such rules 

are the policies and laws regarding the water resources in Honduras and in the actual 



86 

action arena. This discussion makes clearer what it is supposed to happen regarding the 

use and management of water resources. 

3.3.1 Policy and Law regarding Water Resources in Honduras 

As of August 2003, Honduras is a country that uses its water resources in a liberal 

way. Without a well-defined and harmonized National Water Policy Statement, 

Honduran water resources are used and managed according to the urgent necessities or 

interests that appear in the different regions of the country. This situation has lead to poor 

management results and water conflicts in water use in which the most disadvantaged 

sectors of society are affected. 

In the absence of such a Water Policy Statement, the political instruments that 

theoretically drive the management of water resources are the local Agenda 21 for 

Honduras, which was formulated in 1994 and which has the goal to promote a model of 

sustainable development, improvement of life quality, ground vitality and diversity, 

participative democracy, _ human rights and intergenerational responsibility with 

sustainable development (see Table III -3). Even though the spirit of this policy 

instrument is to promote the development and use of resources (including water) in a 

sustainable manner, the limited focus on water restricts its political employment for the 

improvement of this resource allocation and administration. Its formulation was part of 

international agreements that were adopted as a consequence of the worldwide Agenda 

21 document. Another policy source in water resources is the Agricultural Plan for the 

Development of the Country. The purpose of the Plan is to promote agricultural 
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production focusing on sustainable management of forest resources, hydrographic basins 

biodiversity and citizen participation. With more details than Agenda 21 for Honduras, 

this instrument brings a clearer idea of watershed management, concentrating on the 

importance of water for agricultural activities. The concept of open public participation is 

considered, however it is understood as participation of farmers and other agriculture 

related actors. 

Two other plans that give policy counsel are the Plan Foresta! (Forestry Plan) and the 

Plan de Accion Ambiental Nacional (National Environmental Action Plan), both of them 

with less impact on water resources than the first two. The Forestry Plan relates to the 

rational and sustainable use of forest resource, thus, indirectly promoting the protection 

of water recharge areas. It stresses the rationalized use of the forest, promoting the use of 

it by avoiding practices that would lead to a significant loss of the vegetation cover. The 

National Environmental Action Plan has the purpose of reverting ecological resources 

loss and fighting their degradation. In a general sense avoids the pollution of water 

bodies. 

These are the four instruments that notionally drive the management of water 

resources in Honduras. Even when the first two elements provide an idea of what the use 

of natural resources should be, there is an absence of some fundamental issues that are 

unique to water resources such as water management, priority use, recognition of the 

value of the resource and others. Those fundamental issues are not mentioned explicitly 

in the previous policies, thus providing poor support for the establishment of use patterns. 

In this sense, a National Water Policy Statement that recognizes the characteristics of the 
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Table 111-3: Major Political Instruments on Water Management in Honduras 

Instrument Sector Goals 

Agenda 21 (Honduras) Multi-Sectoral To Promote Sustainable Development, 

improvement of quality of life, public 

participation and intergenerational 

responsibility. 

Agricultural Plan for Agricultural To increase agricultural productivity along 

Development of the with a sustainable use of the resources in the 

Country watersheds. 

National Environmental Multi-Sectoral To prevent degradation of natural resources 

Action Plan and promote their conservation 

Forestry Plan Forestry To make a rational use of forest resource 

Table 111-4: Main legal instruments applying to water resources m Guacerique 

Watershed 

Instrument 

Constitution 

Environmental Law 

Honduran Water Law 

Main Goal 

To state the right of the State to natural resources protection. 

To seek sustainable and non-harmful use of natural resources. 

To establish procedures to obtain permission for water 

resources use. 

Effluent Standard and To establish the standards for effluents going into water 

Drinking Water Standard bodies, and standards regarding drinking water quality. 

Guacerique Forest To protect the resources existing in Tegucigalpa's water 

Protected Zone Decree production zone. 

Yerba Buena Biological To conserve the resources existing in Yerba Buena Mountain 

Reserve Decree (Guacerique Watershed). 

Municipalities Law To state the right of Municipalities to have a leading role in 

the management of the natural resources of the jurisdiction 

area. 
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resource, its essentiality for life, its systematic attributes, the need of management based 

on participation, the importance of women in the management of the resource and the 

economic value of water is not available in Honduras. 

Regarding, the legal framework, the water resources in Honduras are regulated by a 

set of laws that complement each other (see Table III-4). These legal instruments are 

supported by the National Constitution of Honduras, which establishes the right of the 

state to natural resources protection and regulates its use in agreement to social interest. 

La Ley General del Ambiente (The Environmental General Law) further seeks 

sustainable and non-harmful use of the environment and natural resources, establishes 

requirements and regulating norms of its exploitation, creates other regulating 

government companies, defines environmental competence of state institutions and 

promotes participation of citizens and private sector in environmental management. 

More precise for water resources issues is the Honduran Water Law, which has given 

explicit legislation over water resources since its creation in 1927. This Law regulates 

water use and establishes the procedure to obtain permission for water resources, 

especially for irrigation. The Law rules seawater, surface water and subsurface water, 

however most of the attention is focused on surface water due to its immediate proximity 

and usefulness. The Water Law of Honduras was created aiming to solve conflicts 

regarding water uses, by organizing and legalizing water rights and establishing the 

procedures for.application. However during the last decades, weaknesses and limitations 

of this legal instrument have become apparent. First, the priority use scale established in 

1927 is not congruent with the current strategies of development of the country. During 
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those years the banana plantations had significant importance in the economy of the 

country, which is reason why they were prioritize and the law being designed to provide 

legal support for the banana business. Currently, even though banana export is still an 

important piece of the Gross National Product, the economy of the country is targeting 

new markets. Secondly, it does not assign responsibility to a specific governmental office 

for the control and management of water resources. There is a certain uncertainty about 

the role that the municipality and the National Water Network Directorship play in water 

management. Third, the fees charged for the use of water are not congruent with the real 

value of the resource. The canon to pay for the use of water is still the same one that was 

paid when the law was created, resulting in charges that are clearly undervalued for the 

current times. Fourth, the law suffers because of its limited scientific baseline, which 

could be an obstacle for the appropriate administration of the resource. Also, contrary to 

the tendency that is taking place in several countries, the Law does not allow the trade of 

water rights. 

Besides this law, other decrees, such as the Water Quality Standard, Effluent 

Standard and Drinking Water Standard influence water resources. They are very 

specialized decrees, which rule the water quality, both in the water bodies and for 

drinking. Nevertheless, all these instruments do not recognize issues such as distribution 

of water under equitable bases pursuing optimal benefits, water resources managed under 

a participatory approach, management of water resources according to hydrologic units, 

and recognition of the economic value of water (some of these topics may be covered 

partially by the Municipalities Law and the General Law of Environment). 
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Regarding the Water Policy and Law affecting Guacerique Watershed, specific 

decrees enrich the previous legal framework. In this sense, Guacerique watershed was 

declared a Forest Protected Zone by an Executive Agreement on January 3rd of 1973. 

According to the Honduran Forest Law, a Forest Protected Zone is a forest area, public or 

private, declared of great importance for the conservation of the landscape, of the waters 

or the soil, in a way that use of its resources is allowed only under approval and strict 

monitoring of the Honduran Forest Agency. Another Legislative Decree declared 

Montana Yerba Buena, the mountain from where the main source of Guacerique River 

emerges, a Biological Reserve in 1972. The enforcement of these decrees has been 

limited especially for the lack of definition of land use, and the financial situation of the 

governmental agencies and municipalities responsible for assuring the compliance of the 

decrees. 

In addition, there is a high social cost related to the relocation of current residents 

living on protected areas that do not come across with the legislation. Lately, a greater 

case of non-compliance with the law was the development of a governmental low-income 

housing project, which was constructed in Guacerique Basin. The Project was never 

finished because other branches of the government stopped it; however local courts have 

not requested restoration of the zone. Thus, there is evidence that the applicability of the 

Formal Rules regarding water resources is difficult considering the social situation 

prevailing in the action arena. 
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3.3.2 Resource Use and Management in Guacerique Basin 

The definition of the rules in use in Guacerique Basin is evaluated under four 

different topics of discussion. These four topics cover the basic actions that are taking 

place in the watershed and which lead to the use of water resources or to the creation of 

impacts on them. These four levels are: the local users of resources, the use of water for 

agricultural activities, the agricultural expansion and the role of the local water 

committees. In general, all the topics cover the different types of rules, being the first one 

and the fourth one more specific in the delineation of boundary, and aggregation rules. It 

describes the heterogeneity among the local users. The second and third topics cover the 

authority, information and position rules. 

Local Users of Resources. As of 2000, the Guacerique Watershed has a population of 

16,800 inhabitants (DECA, 2000). This population is spread along the watershed's 

210.63 square kilometers, and is more concentrated in the downstream area, in the 

proximity to Tegucigalpa City. This phenomenon has direct and visible consequences in 

the water quality of the reservoir, which provides 35% of the water for Tegucigalpa. 

In this downstream area, the villages and neighborhood are characterized by being 

moderately homogenous. According to Lopez, Sevilla and Rodriguez, these populations 

usually share the same economic level and educational level. Most of the people living in 

these neighborhoods work in Tegucigalpa. On the other hand, the villages upstream are 

more heterogeneous, especially from an economic viewpoint. There the populations are 

usually divided into those that are farm owners and produce vegetables, com and beans, 

and a majority group, comprised of poor families that live on making use of the natural 
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resources of the area (firewood sale) or by working for others. Thus, members of this 

majority usually work for the big farmers or in private companies and industries that are 

established in the area. The orientation of these industries varies from water bottle 

companies to an army hospital. Still, agriculture occupies 40% of the labor force and the 

outcomes of such activity represent 25 percent of the vegetable consumption in 

Tegucigalpa (SERNA, 2000). 

Regarding land property, legal conflicts exist in the area of the watershed located just 

immediate to Tegucigalpa. Several neighborhoods and small villages were formed as a 

consequence of the migration waves from the country to the capital city. Because of this, 

accusations of land invasion are not rare in the area. This problem decreases as the area 

of study moves upstream. There, the conflict over land is much less than it is closer to the 

city, the most common reasons for land conflicts being inheritance and invasion of 

national lands and forests by migratory agriculture. 

In the area of discussion the presence of the government is limited; however there is a 

moderate dependence on it by the local inhabitants. In most of the villages it is common 

to find some sort of community organizations such as neighborhoods associations, sport 

clubs, women's clubs, religious groups and water committees. This spirit of association 

has been developed in the past by the presence of governmental development projects 

(LUPE) or local non-governmental organizations. School, police and medical clinics are 

the branches of the government that are more perceivable in the zone, the school being 

the place where village meetings and other social activities take place. 
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3.3.2.1 Use of water for agricultural activities 

The main use of water in Guacerique Watershed is for agricultural purposes. These 

agricultural activities in the region are permanent during the year. They are not stopped at 

any time, including the dry season when most of the fertile lands in the country are not at 

capacity work due to water limits. This is possible even when there are not large 

irrigation projects in the watershed. To compensate for this absence of large irrigation, 

the local farmers have developed a cycle of production that allows them to keep 

producing during the dry season. In this sense, according to the study made by Ayestas et. 

al. (2000), during the dry season the farmers grow vegetables that have low water 

consumption such as cucumbers, peppers, mustard, etc. During the first part of the rainy 

season they grow com mixed with parcels of vegetables, and during the second part of 

the season they grow beans with other vegetables as well. In this way, the land is being 

used during all 12 months, along with water taken from the rivers and streams. Even 

though the flow of water in the stream reduces considerably during the dry season, the 

agricultural activities do not stop due to the shift to products that consume less water than 

com and beans. 

This production system has allowed that even with the intensive agricultural practices 

in the area, water has not been a significant source of conflict between farmers in matters 

of resource quantity. Water quality matters have had less luck, having been a concern of 

downstream users especially due to the unregulated use of pesticides and fertilizers as 

well as anthropogenic pollution. Except for sporadic studies made by SANAA, SERNA, 

National University of Honduras or Municipality of Tegucigalpa Environmental Unit, 
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measurement of biological, physical and chemical parameters does not happen. When 

such studies are made, the results do not exceed the allowable levels of physical and 

chemical parameters approved by the national authorities, however they do for biological 

contents (Reyes et al, 2000). 

This extensive use of land, forest and water resources is perhaps caused by the fact 

that there is not a boundary with respect to who can and cannot use them. There is no 

exclusion in the system. Anyone who is able to buy (or even take) land in the area and is 

willing to invest money in agricultural practices can get access to water through pipes 

connected to the rivers or through connections to neighbors' systems. This has resulted 

in the fact that from 1998 to 2000 in some sub-areas of the watershed the number of 

hectares being cultivated increased 41 % (Ayestas, 2000), putting more pressure in the 

local resources. 

The installation of pipelines from the river to the agricultural fields or the connection 

from a communal grid is generally funded by the future water user. However, there exist 

cases in which governmental agencies or non-governmental agencies have partially, if not 

totally, supported the investments for the accomplishment of such tasks. Accordingly, the 

maintenance of pumps, pipelines, hoses, and any other irrigation supply is a 

responsibility of the owners. In reference to the water that is taken from the river by the 

farmers, no charge is made by the local authorities, except on infrequent cases in which 

the users take water from public systems, usually designated for domestic uses. This 

water is rarely metered, which is the reason why the charge is usually a fixed monthly 

tariff. 
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3.3.2.2 Complexity of the disorganized agricultural expansion and the role of the 

governmental agencies 

Consequences of such pressure in natural resources are becoming obvious at the local 

level, because of deforestation of the hillsides, erosion of the land, impact on water 

quality. Such water quality issues have been more perceivable as a problem to the locals 

than the fact that a large percentage of water is taken from the streams (usually this water 

is applied within the watershed). These impacts are being enhanced not only by the use of 

pesticides and fertilizers but also by the fact that farmers usually clean agricultural 

equipment and vegetables in the streams. 

Guajire sub-watershed is a good example of the situation prevailing in Guacerique. In 

this area the movement of migratory agriculture can be easily perceived. Ayestas et al. 

states that from 502 hectares cultivated in 1998, the total area increased to 729.30 

hectares in 2000. The impacts of such increase in agricultural activities are deforestation 

as well as a visual increase in the taking of water from the local streams. Occasional 

measurements taken at the head of the Guajire River have shown a flow of approximate it 

0.06 cubic meters per second; but two kilometers downstream, the flow is just 0.01 cubic 

meters per second. This reduction in flow is originated by the use of 35 unregulated water 

pumps withdrawing water from the stream for agricultural activities. The deforestation 

issue is increasing from day to day due to the fact that farmers are in search for new 

agricultural parcels. Then, forested areas are converted into agricultural fields. 

As in other Guacerique sub-watersheds, this elevated water appropriation 1s 

associated with the use of traditional irrigation systems that do not allow the efficient use 
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of water. In the past three decades, the Secretary of Agriculture and Livestock has 

worked in the area promoting the use of efficient ways for irrigation as well as better 

management of pesticides. Currently, such training projects are more limited and 

members of this governmental agency accomplish just sporadic visits to the area. This 

absence of the governmental support takes place even when that agency has the 

responsibility of promoting sustainable development on agricultural areas and especially 

in critical areas like this one. Limited budget and its consequent limited number of hired 

technicians are the reasons given by the ministry authorities for such partial support. 

The same reason is given for the limited presence of other institutions in the area such 

as the Corporacion Hondurena de Desarollo Foresta! (COHDEFOR), the Environmental 

Municipality Units and SANAA. In these cases, Cohdefor and the Environmental 

Municipality Units may monitor the use of the forest in the area. Additionally, SANAA 

has the duty to monitor the use of water resources as well as to monitor the activities 

taking place in Tegucigalpa's water source. Budget limitations at the government level 

tend to reduce the governmental presence in an area where the practices of the local 

inhabitants lead to a disorganized use of the resources, perhaps pushed by poverty. 

SERNA, through the Office of National Waters, also has the duty to monitor the 

development of the use of water resources in the country. This office is the one 

responsible for giving the contracts to water users that want to appropriate water for 

beneficial uses. In this sense, the Honduran Law of Water, in its article 40, states that 

anyone who will try to acquire contracts with the purpose of obtaining permission for the 

use of waters for irrigation in amount that exceeds fifty liters per second during three 
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hours daily, will need to present his/her request to the Authority (SERNA), indicating the 

source and the place from which where the water will be withdrawn, the amount needed 

per second, the superficial area of the lands that are to be irrigated, the titles that prove 

the property of these lands, the approximated flow of the river during the dry season, the 

location from which it will be more convenient to take the water, the number of drains 

and its dimensions and other important details. In the case of the Guacerique Watershed it 

is believed that there are not users that withdraw that amount of water; still, the need for 

accounting for all those withdrawals, as well as techniques for sustainable management, 

were some of the goals of SERNA. 

3.3.2.3 Local water committees and sources of knowledge 

Once again, governmental institutions such as SAG, SANAA itself and NGO's target 

the improvement of water resources use and protection. Such agencies have collaborated 

in this goal, at some points forming multi-institutional projects. In spite of these efforts, 

the high cost that would improve the irrigation systems keeps the farmers from switching 

to a more efficient use of water. Water committees in the area have tried to achieve such 

a goal but their limited cohesion and limited continuity has restricted the result of their 

efforts. As it is perceived in the study made by Lopez (2000), the existence of water 

committees is not totally uncommon; however, their purposes are closely related with 

domestic use of water and not with agricultural uses. Even when they are related to 

agricultural uses, the use of water within farms is in reality external to the objectives of 

the water committee, which usually target the technical side of supply projects. In the 
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area, there are at least 22 water committees, most of them located m Lepaterique 

jurisdiction and for domestic purposes. 

These water committees are potential sources of knowledge about the system. 

According to the discussion in Chapter II, the fact that there is communication among 

users of the same resource will generate an exchange of information and will thus 

increasing the general knowledge of the system. However, as it was stated in the previous 

paragraph, the water committees in the area have a limited scope of goals as well as 

limited cohesion; thus, the generation of information is limited. Records of the users in 

some systems may be available but often they will be incomplete. Knowledge about 

physical factors is even more limited. Even when there is some data available, there exist 

concerns regarding its reliability. 

The current hydrological understanding of the Guacerique system is due to studies 

made in the past during the construction of Los Laureles reservoir. Also, other studies 

have been made under the sponsorship of the Ministry of Natural Resources and 

Environment, which has characterized different hydrological units of the country. 

SANAA has made several studies as well. All these studies give notions of the resources 

condition when the studies were made; however, they have not been updated 

continuously because of the high cost involved. Currently, SANAA has collected the 

most reliable data available with the support of the United States Geological Service 

USGS, which, after the event of Hurricane Mitch (1998), proceeded to install three 

stream-flow and precipitation-gauging units in different locations of the watershed. 
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3.3.3 Water Supply in Tegucigalpa 

In the previous section, the rule setting under which water resources are used in 

Guacerique Watershed was described. Even when Tegucigalpa is part of the Watershed, 

it has been alienated from the previous description because of its own complexity at its 

local levels. Such complexity provides a good example of interesting elements about the 

idea of the management of water resources in a systematic way (in which social 

participation is one of its important assets). 

The description of the rules in use in Tegucigalpa City is based solely in the water 

supply system. Such rules are evaluated under three different subjects of discussion. 

Those three topics describe the crucial actions that are taking place in the city regarding 

water supply. These three issues are: population connected to the water grid, population 

without connection to the water grid in addition with future water users and water 

delivery. Then, Tegucigalpa's water users are classified here as inhabitants that have been 

hooked up to the distribution system and inhabitants that are not connected to this grid 

(See Table III-5). Regarding current water users and their water supply service, three 

important issues are relevant for the analysis of this case: the type of water user, the 

legality of hook ups and the behavior of the users regarding SANAA's billing service. 

These three items bring relevant information about the rules that are in use in this system. 

Regarding the water users not connected to the grid, characteristics of their 

neighborhoods are presented as well as a description of the ways the inhabitants receive 

water. 
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Different as in the case of Guacerique Watershed, in this case the Boundary, Position, 

Authority, Information, Aggregation and Payoff rules are distributed among the three 

topics, basically because of the approach that was used. That division of topics was 

based on the fact that there is more heterogeneity in the city for both, the physical setting 

and the users. 

3.3.3.1 Population Connected to the Water Grid 

According to SANAA (2003), Tegucigalpa is a city that currently consumes around 

157,000 cubic meters of water per day. Most of this water consumption corresponds to 

residential users. As stated by SANAA, in the worst hydrological scenario (March and 

April, the driest months of the year) the installed infrastructure has the capability to 

produce 150,336 cubic meters per day. Unfortunately, the distribution system has 

significant leakage making the efficiency of the system decrease. Aquagest Consulting 

(1995) has estimated that leakage consumes 30% of the treated water. Thus, during 

summer, all neighborhoods suffer from daily water shortages, often for even multiple 

days at a time. Enlargement of the local reservoirs and construction of new reservoirs is 

being planned by SANAA with the purpose of satisfying the present and future water 

demand. 

Characterization of Actual Water Users Currently SANAA uses a classification of 

the neighborhood by the size of the houses and the condition of its streets. For example, 

in the Superior Class, the houses receive water by pipeline, the size of the house is greater 

than 500 square meters and the streets in the neighborhood are paved with sidewalks and 
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are at least 8.0 meters wide. On the other hand, in "Comunidades en Desarrollo" 

(developing communities, a more acceptable way to refer to the marginal 

neighborhoods), water may be supplied by a pipeline, a water truck or a well, the house 

area is below 7 5 square meters, the streets in the neighborhood are not paved and the 

width is between 2.0 and 4.0 meters. The Superior Class comprises 1.5% of the 

population and the "Comunidades en Desarrollo" comprises 56.4% (See Tables III-6.-7 ,-

8). According to Gonzales (2002), the regularity in water supply depends on the type of 

neighborhood and its location. In her research she found that, during winter season, high

class neighborhoods receive water every day, middle-class neighborhoods receive water 

15 days per month and low-class neighborhoods only receive the resource twice a month. 

Billing service. Water billing in Tegucigalpa is a dilemma. This is a well-rooted problem 

that has been recognized by users and authorities as one of the main challenges regarding 

water supply. The Financial Division of Central SANAA is in charge of billing and 

collecting the payments from the users. Bills are issued on a monthly basis. 

One of the major problems is the non-existence of water meters in many households, a 

condition for which there are several causes. According to SANAA (1995), as a way to 

avoid being charged for water consumption, unsatisfied users used to break their own 

water meters. This was a practice that they thought had a fair justification after they were 

charged for incorrect amounts in their bills. To prove that water meters were broken 

intentionally was difficult so in the past SANAA used to replace them at no charge until 

the end of the 1990s when the institution could not afford it anymore. A regulation was 
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Table 111-5: Average Water Consumption per Sector (SANAA, 2000) 

Water Use Monthly Average Consumption Percentage ( % ) 

( Cubic Meter per Month) 

Domestic Use 2,893,582 78.0 

Commercial Use 345,591 9.3 

Industrial Use 87,505 2.4 

Public Use 382,762 10.3 

Total 3,709,440 100.0 

Table 111-6: Classification of Tegucigalpa's population according to social class (PCI, 

2000) 

Social Class Percentage 

Superior 1.5% 

High 3.0% 

Middle 8.2% 

Central 2.1% 

Low 7.5% 

Programmed Development 21.3% 

Development Communities 56.4% 

Total 100% 
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approved, stating that households are responsible for the maintenance and/or replacement 

of a malfunctioning water meter. Still, there are thousands of households that either lack 

water meters or that have water meters that may not function. Another unfortunate 

situation that is usually being voiced is corruptive behavior of SANAA employees, in 

charge of making the readings, who are accused of manipulating the readings that they 

report. 

Legality of the hook ups. The legality of hook ups is another tight spot in the system. 

Stand (1998) mentions that only 60 percent of the population has legal SANAA 

connections. This has consequences for the service due to the fact that the design of the 

pipelines and water delivery is made according to the number of users that are expected 

for a certain area. The existence of illegal connections, in addition to people taking water 

and not paying for it, leads to water pressure problems, since more users are using water 

from the system. The process to obtain an individual connection for a household starts 

with the future user who has to submit a written request to SAN AA' s Commercial 

Department. The majority of the requests are approved in congruence with the 

institutional policy that has the objective of satisfying the water need of all the inhabitants 

of the city. According to the law, the future user of the system has to provide the 

required materials for the connection and SANAA will provide the technical analysis and 

labor. The cost for connection to the system is not charged to the user; the user just pays 

a "right for connection," which is basically paper work cost. Very often the hook up 

process is delayed because the user does not have the right materials or SANAA does not 

have the employees available to make the connection. 
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Table 111-7: Average Income by Occupation at National Level (INE, 2002) 

Occupied % Average monthly 

Population Income (US $) 

Total National 2,351,078 100 150 

Employed 1,093,525 47 170 

Public 132,154 12 315 

Private 900,606 82 155 

Domestic 60,765 6 63 

Self employed 968,107 41 126 

Not remunerated 289,446 12 0 

Table 111-8: Average Income According to Educational Level (INE, 2002) 

Educational Level Occupied % Average monthly 

People Income (US$) 

Total 2,351,078 100 

Without education 427,563 18.2 59 

Primary 1,347,727 57.3 110 

Secondary 430,304 18.3 225 

Superior 142,406 6.1 503 

Don't know 3,078 0.1 151 
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Consistent with the law, SAN AA is authorized to deactivate illegal hook ups, as well as 

to require the indemnification for harm to the water system infrastructure. However, 

according to SANAA authorities, the agency does not have the capacity to detect and 

monitor illegal connections in the system. Limited work is done in this matter. It is 

important to stress that the water that is obtained by the users through illegal hook ups is 

not accounted nor billed by SANAA, which as an agency ignores the location of illegal 

connections. The combination of the water that is lost by system leakages and water that 

is taken by illegal connections corresponds to almost 40 percent of the total water 

production of the system, according to PCI (2000). 

3.3.3.2 Population without connection to the water grid and future water users 

Comunidades en Desarrollo (Developing Communities): Due to the lack of adequate 

planning of urban development, as well as the lack of a legislative system in Tegucigalpa, 

immigrants tend to establish themselves in the surroundings of the city, forming the 

Developing Communities. In many cases the Developing Communities were situated in 

unfavorable and risky areas, such as steep slopes or right next to the watercourses. In 

addition, they have more often than not established these neighborhoods not having the 

official legal permit. Above and beyond, most of these barrios were constructed invading 

private property without the authorization of the owners. There exist just few precedents 

in which the State or Tegucigalpa Municipality has been able to relocate these 

populations once they have been established. 
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This puzzle makes it difficult to provide public services to these areas. In fact, the 

majority of these neighborhoods still do not enjoy the hook up of their households to a 

SANAA distribution pipeline, even when SANAA and Non Governmental Organizations 

make efforts to extend the water supply to those areas of the city. One of the Non 

Governmental Organization that has been actively working in this kind of projects is 

UNICEF. In general, these neighborhoods obtain water from water trucks or wells. 

SANAA authorities are interested in providing water to all the neighborhoods, even when 

the residents cannot prove the legality of their houses. 

One important fact to stress is that as a consequence of the oppressive limitations in 

water availability, these neighborhoods are the only ones that have some kind of 

collective participation in water management, which is perhaps motivated by NGO's. 

According to the International Water and Sanitation Centre (2003), this is the approach 

that has been followed by UNICEF that gives support to neighborhoods that have set up 

an independent water committee. Eventually, this water committee became owner of the 

water system and is responsible for its administration, operation and maintenance. 

As McCay (2002) argues in her article "Emergence of Institutions," institutions will arise where 

there is conflict over a resource, where there is recognition of a serious problem by which people· 

are deeply affected and where there is a possibility of worthy solutions. This is the case in a 

significant number of developing communities. Usually, decisions regarding the local water 

system are made in communal assemblies that are directed by a central board. On the other hand, 

middle-class and high-class neighborhoods do not have any kind of communication or 

participation regarding their water supply. 



108 

These developing communities have an impact when analyzing Tegucigalpa's water 

supply system future demand. The projection of future populations is difficult and 

complex due to the variable waves of immigration from the rural areas to the city. Four 

different studies performed by the government with the support of international agencies 

made population projections for the year 2015 that range from 1,046,853 to 2,250,000 

inhabitants. Yet, the number that has been more accepted for Tegucigalpa's population in 

the year 2015 is 1,376,822 inhabitants (SEFIN, 2002). Considering the behavior of prior 

migration from the rural areas to the city, and the current economic situation, it is 

considered that the city would keep growing horizontally because of the creation of new 

neighborhoods. The city will spread over more surface space. Most of the immigrants 

will establish their houses in the areas that surround the edging barrios of the city, as has 

happened in the past. According to the municipality of Tegucigalpa, private owners own 

most of the land that surrounds the city. Considering this situation, it is likely that the 

new neighborhoods will grow without control or planning. For these neighborhoods, 

water supply systems cannot be planned even if the authority is willing to do it. Such new 

developments will be translated into new users of public services such as water. Thus, 

SANAA, according with its internal policy, will be obligated to supply or to try to supply 

water to high areas and even at unreasonable costs. 

3.3.3.3 Water Delivery 

Currently the domestic use of water can be classified by the ways that water is 

supplied. Pipeline, water trucks, public faucets and wells may supply water in 
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Tegucigalpa. From the users' convenience viewpoint, the water supply through pipeline 

(hook up) is obviously preferred. However, as it has been stated before, to connect every 

household in the city to SANAA's water supply grid is not financially feasible in the 

medium term, because of high costs related to the connection of neighborhoods located in 

steep or high areas. 

Presently water supply is not continuous in neighborhoods that are hooked up to the 

grid (91.4%, reported by SANAA, 2002) because of water shortages and deficiencies in 

the water distribution system (significant pipelines leakage). Water taps located in local 

distribution tanks control water supply in the neighborhoods. Usually the supply service 

is disconnected in periods of time, which are not fixed nor scheduled. Therefore the 

existence of large water tanks in almost all households is understandable, especially in 

the middle and upper class neighborhoods (See Table III-9). 

For neighborhoods where SANAA's water supply has not been extended, SANAA 

operates a station of water trucks. PCI (2000) mentions that 90 percent of the water trucks 

that operate in Tegucigalpa are owned by private operators, which are not controlled by 

SANAA, not in quantity of water trucks that operate nor in the quality of the water they 

supply. Most of the water trucks get the water from SANAA's water station. However 

there are other trucks that obtain water from wells or even surface sources. The potability 

of the water supplied by trucks is not assured by SANAA, or by any other authority. 

A study by Gonzales (2002), states that in neighborhoods where water is provided by 

private water trucks the users pay up to 50 times more than the users pay in 

neighborhoods that have water supply by pipeline. 
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Table 111-9: Water supply in Tegucigalpa (SAN AA, 2002) 

Supply Estimated Percentage 

Population 

Pipeline (household or 766,115 91.4% 

communal) 

Water Truck 60,315 7.2% 

Wells 11,735 1.4% 

Total 838,165 100% 

Table 111-10: Water tariff in Tegucigalpa according to consumption 

Consumption Range Water Tariff per Cubic 

(Cubic Meters per Meter 

month) (US Dollars, 2004) 

0-15 0.046 

16-20 0.066 

21-25 0.094 

26-30 0.148 

31-35 0.200 

36-40 0.286 

41-45 0.366 

46-50 0.374 

51-55 0.468 

56-60 0.589 

61- on 0.710 
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The study mentions that some households pay even 100 USD per month for water (in 

a hooked up middle class house the water bill rarely exceeds five dollars for month). The 

lack of recognition and regulation by SANAA of private water trucks has allowed the 

existence of excessive water tariffs, where the users are most heavily affected. 

Nevertheless these water trucks have a particularly important role concerning water 

supply in Tegucigalpa, especially in areas that are under-served or left out by SANAA. 

It is clear that in the marginal urban vicinity the main obstacles to connect them to the 

grid have been technical and economical ones. For those barrios located in high areas 

(more than 1150 meters over sea level) other methods of water supply may be used. Still, 

water supply through pipes will be technically, politically and economically feasible for 

neighborhoods with more advantageous topographic characteristics. 

Another issue that must be raised here is the influence of low prices in Tegucigalpa' s 

water supply. Currently, water prices in Tegucigalpa are staggered, increasing the 

marginal price when the consumption increases (See Table III-10). However, the basic 

tariff of one cubic meter of water (1000 liters) is less than five cents USD. This tariff 

applies for households that consume between zero and 15 cubic meters of water per 

month. The most expensive tariff that corresponds to household with a consumption of 

more than 60 cubic meters of water per month is 0.71 USD. According to Strand (1998), 

low water prices have consequences in the behavior of the users. The most evident 

consequence of low water prices is an inefficient overuse of water among those 

consumers who face low water prices, and who are not severely rationed. This is the case 

of high-income neighborhoods located in low areas, where water is less rationed and the 
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payment capacity is high. According to Aquagest (1995) the 1/c/d consumption (liters per 

capita per day) in these neighborhoods is just below 300. 

3.4 Stage Four on the IDA Framework: Analysis of Interactions Patterns. 

Institutional Characteristics of the Water System 

We often think of users in a common area as homogeneous entities. However, as 

Agrawal (2002) argues, the reality is different. Huge differences may exist among people 

due to a variety of factors, many of them rooted in the socio-economic structures of a 

society. Then, culture, religion, gender or economic level and interest can divide 

communities and obstruct efforts to successfully manage their water systems. Physical 

location of the users, purposes of use and the physical characteristics of the resource are 

inputs for more complexity. Uneven wealth distribution and governmental weakness 

would make the setting even more intricate. All this is especially true in large places like 

Guacerique Watershed and Tegucigalpa city where the interests and conditions of the 

different actors vary significantly, mainly by their socioeconomic situation. 

The IAD Framework analyses of these settings have developed interesting results 

(Tables 111-11 and 111-12), must of them leading to the conclusion that there is limited 

management strength of the water resources under the current approach. The Institutional 

Analysis and Development (IAD) Framework is a "general language about how rules, 

physical and material conditions and attributes of community affect the structure of 

action arenas, the incentives that individuals face and the resulting outcomes" (Ostrom, 

2001). It gives us the necessary tools to identify the participants and rules as well as their 
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interaction in a simple way. As it was stated in Chapter I, these rules can be classified in 

formal rules (FR) and rules in use (RU). In both analyses, Guacerique and Tegucigalpa, 

one can identify several rules of both types, FR and RU. In general, a special 

characteristic of this system is the limited enforcement that the authority impose to the 

formal rules, perhaps because of lack of financial resources or the limited knowledge of 

the system, or because there is some understanding that the formal rules do not match 

with the local setting (the physical world and participants characteristics). 

For both analyses the identification of the Rules in Use is not simple considering the 

variation from place to place. On the other hand, the identification of actors is 

straightforward. For the case of the Guacerique Watershed, the main actors of the action 

arena that were identified are the following: "water users" (domestic and mainly 

agricultural), SANAA, SERNA, SAG, COHDEFOR, Non-governmental organizations 

and Municipalities. The participation of each one of these actors is observed in the 

system; however, the "water users", because they are the ones with direct and permanent 

contact with the water resource, play the major role. On the other hand, in the case of 

Tegucigalpa City, using the IAD Framework methodology, it was found that the key 

participants of the water supply system are SAN AA, water users (hook up), water users 

(not connected to the pipeline), the Governmental Pricing Board, water trucks 

(Aguateros), financial agencies, NGO's and the Central Government. These participants 

permanently interact with one another, following certain rules that characterize the 

system. 
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Table 111-11: Types of Rules and Outcomes identified in Guacerique Watershed 
Water Use 

Type of Rules 
Boundary 

Position 

Authority 

Information 

Aggregation 

Payoff 

Observed Rules 
• With respect to water users for 

agricultural activities, there are not 
boundary rules. Everybody who live in 
the basin and has the resources to retrieve 
water can do it. (RU) 

• Water for domestic uses is supplied to 
any household, under unlimited basis and 
not even considering the legality of land 
(FR) (RU). 

• The Ministry of Natural Resources and 
Environment establishes water use 
policies in watershed. (FR) 

• Sporadic Governmental projects and 
NGO's support the improvement of 
water use in some villages (RU) 

• Water committees support the water use 
in the area (RU) 

• SANAA has the responsibility to monitor 
the way resources are being used in the 
watershed (FR) (RU). 

• Secretary of Agriculture and Livestock 
(SAG) is responsible of promoting the 
appropriate use of water in agricultural 
activities (FR, RU) 

• Users may not use water illegally, 
without being registered for it (FR) 

• Water users shift their agricultural 
production to vegetables during the 
summer season. (RU) 

• Farmers are allowed to use streams for 
the cleaning of agricultural tools. (RU) 

• Migratory Agriculture is considered a 
"normal" practice. (RU) 

• Users do not have water meters installed 
(RU.) 

Main Outcomes 
• There is not exclusion. Water can 

be taken directly from the rivers by 
establishing water pumps. 

• There is tendency of using the 
resource under a wasteful manner. 

• Limited management organization 
• There exist some support from 

governmental agencies and NGOs. 
• There exist a 22 water committees 

in the area 

• SANAA monitors sporadically the 
watershed but there is limited 
implementation of 
recommendations. 

• SAG promotes irrigation efficiency 
producing limited results. 

• There are several users that are not 
registered. 

• Agricultural activities are 
permanent. 

• Water quality is affected by the 
cleaning of agricultural tools. 

• Migratory Agriculture affects the 
soil properties in the watershed. 

• There is not reliable way to know 
the water consumption iFi the area. 

• Users do not have to be member of water • Few results are obtained from 

• 

• 

committees (RU.) water committees that suffer from 
limited cohesion. 

The authority should charge water 
consumption to the farmers that 
consume more than 50 liter per second, 
three days per week. (FR.) 

There are not charges by the water 
consumed for agricultural uses. (RU) 

• There are not financial charges 
(fines, taxes) being applied 
systematically by any authority. 
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A summary that shows the rules that are in use and the significant formal rules that 

have been identified with this methodology are given in Table III-11 and Table 111-12. 

Table III-11 shows the rules and main outcomes regarding Guacerique Watershed and 

Table III-12 gives the rules and outcomes of Tegucigalpa City. 

As it is shown in table 111-11, Guacerique Watershed is a complex setting in which 

the appropriate management of the resource has been lost in an attempt to manage water 

using fixed strategies without considering the local conditions and the interest of the 

users. 

According to the analysis, there are two main boundary rules. First, there are not 

boundaries for the use of water by farmers. Any person who is in the basin has the "right" 

to retrieve water, not even if there is not prove of the legality of the land. This situation 

may be supported by the human right to water, which was discussed on Chapter II of this 

thesis. Second, the use of water per users is not limited. The user can use as much as he 

or she desires for whatever reason. Even when there are efforts of some governmental 

agencies to improve the use of water, this is not possible for their limited presence in the 

region. Both boundary rules have led to an unknown and uncontrollable number of water 

users as well as a use of water under a wasteful manner. Those procedures are trying to 

be limited at some point for two position rules. First, sporadic governmental projects non

governmental organizations support the improvement of water use in some villages 

located in the watershed. Second, in some others villages, water committees support the 

supply of the resource t the users. Both rules are in use however their results are not as 

beneficial to the management of the resource as it may be possible. In general the 



116 

outcomes of those two rules are the existence of a few development projects in the region 

as well the existence of 22 water committees. Perhaps a larger number of projects and 

more attention of the government to the area would be highly beneficial for the system. 

Regarding the authority rules in use for Guacerique Watershed, there are several and 

varied. As it was previously mentioned in Chapter I, authority rules are those that state 

what is possible to be done or not in the action arena. Accordingly for this action arena, 

SANAA has the responsibility to monitor the way resources are being used in the 

watershed. Even when this action is not carried out permanently, there are some 

achievements in this matter. The Secretary of Agriculture and Livestock is responsible 

for promoting the appropriate use of water for agricultural activities. As in the case of 

SANAA, the same situation happens, there is limited presence with some results. 

Other authority rules in use are water users shift their agricultural production to 

vegetables during the summer season with the purpose of reduce the amount of water 

being consumed. This action makes water available for all the farmers, and it keeps the 

agricultural activities during the whole year. As well, farmers are allowed to: a) use the 

streams for cleaning the agricultural tools and the production, and b) perform migratory 

agriculture. Outcomes of these two rules are basically highly affecting the resources in 

the area, especially water quality wise. Deforestation coming from the migratory 

agriculture is an outcome that worries the society as well. 

With respect to the flow and exchange of information, there is only one identifiable 

rule, which is the fact that users do not have water meters installed. Such mechanisms are 

not required. Consequently there is not information on how much water is consumed for 
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Table 111-12: Types of rules and outcomes identified in Tegucigalpa's Water 

Supply System 

Type of 
Rules 

Boundary 

Position 

Authority 

Observed Rules 

• Regarding water users, there are not 
boundary rules. Everybody who lives in the 
city has the right to receive and/or obtain 
water. (FR, RU) 

• Regarding Private operators, anyone who 
wants to provide water by trucks, either for 
free or charging for it, is allowed to do it. 
(RU) 

• SAN AA is the governmental agency 
specialized in providing water to the 
population and managing the water 
resources. (FR) 

• Water Trucks (Aguateros) are supposed to 
bring water to neighborhoods that have not 
water connection. (RU) 

• NGO's support the improvement of water 
systems in some neighborhoods (RU) 

• The Government Pricing Board is the one 
responsible for setting up the water tariff. 
(FR, RU) 

• SAN AA Union defend the interest of the 
employees and assure the governmental 
management of the water resources (FR, 
RU) 

• Consumers are interested to receive water at 
the lowest price (RU) 

• Households have the right to consume water 
without any limits. (FR, RU) 

• SAN AA has the responsibility of charging 
users for the water that is consumed based 
on water meters readings. (FR, RU) 

• SAN AA is responsible of monitoring and 
restoring the distribution system. (FR, RU) 

• By law, water hook ups are free and the user 
provides materials. (FR, RU) 

• Tegucigalpa Residents may not get illegal 
hook ups to the system. (FR) 

• SANAA may disconnect the water service in 
periods of 12 - 15 hours per day in most of 
the neighborhoods in order to supply water 
to other people. (RU) 

Main Outcomes 

• There is not exclusion. Lack of 
economic resources and 
topography \are the main reasons 
why neighborhoods are not 
connected to the grid. 

• There is not control by the 
community or authority over the 
service that private water trucks 
provide. 

• The Government does not 
recognize Aguateros as water 
providers however they supply a 
large segment of the population. 

• Water tariff is established by the 
Board often not considering 
productions costs of SANAA. 
Central Government collaborates 
with SANAA financial situation 
since the water tariffs are low 
and not enough to cover the 
production costs. 

• The prerogatives given to 
SANAA Union make it an 
important actor in the process of 
changing the status quo of the 
water supply system. 

• Residents can use as much water 
as they want and because of 
cheap tariff economically solvent 
residents use water in an 
inefficient way. 

• Several thousands of households 
do not have their water meter 
functioning properly or do not 
have one. 

• Most of the households have 
storage devices to store water 
when the supply is on service 
(leads to water pressure 
problems). 

• SANAA is financially dependent 
of Central Government. 

• Only 78% of the users pay their 
water bill. 



Continuation Table 12 

Type of 
Rules 

Information 

Aggregation 

Payoff 

Observed Rules 

• Users install water meters and are responsible 
for the maintenance and/or replacement of a 
malfunctioning water meter. (FR) 

• In suburban areas, all decisions regarding local 
water systems are taken in communal 
assemblies. (RU) 

• The user that is catched with illegal hook ups 
is exposed to fines, besides the deactivation of 
illegal hook ups and the indemnification for 
harm to the water systems infrastructure. (FR) 

• Users pay a water tariff (FR) (RU). 
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Main Outcomes 

• SANAA charges 
according to the water 
meter, however there are 
technical difficulties in the 
process. 

• Only few communities are 
interested in local water 
management, but there is 
some evidence of success. 

• Illegal hook ups are rarely 
catched. However when 
that happens the fines that 
are charged to the illegal 
user is low so there is not 
disincentive to stay away 
from illegal hook ups. 
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agricultural activities. Some water committees may have some information available but 

is reduced and its reliability is uncertain. In relation to aggregation rules in use, there is 

not need to become a member of a water committee. According to the situation in this 

action arena, the users become members of water committees under voluntary bases. The 

main outcome of this situation is the fact that few results are obtained from the 

committees due to its limited participation and cohesion. As well, there is a sense of 

dependence on the government by local users regarding water projects. 

Finally concerning payoff rules in use, in this action arena there are not charges by 

the use of the water that is consumed for agricultural uses. This situation happens 

basically for the fact that the owners of the infrastructure that is used to carry out the 

water from the streams to the agricultural fields are the farmers themselves or a group of 

farmers. In addition, the tariff that is charged for domestic uses in other places in the 

country is basically recovery costs because in Honduras there are not charges for the 

water itself. 

Regarding the rules in use in Tegucigalpa, a more complex scenario is presented. The 

number of main rules is higher, perhaps due to the heterogeneity of the users, 

heterogeneity of the physical setting and a more perceivable presence of the central 

government (see Table III-10). In this action arena there exist two basic boundary rules. 

The first on is that there are not boundaries regarding water users. Anyone who lives in 

the city has the right to receive and/or obtain water. As mentioned before, this fact has is 

related to the discussion over the human right to water. The second one relates to the 

water providers. Even when legally there is only one water provider for the city -
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SANAA-, there exists an unknown number of water providers that are not being 

regulated. Anyone who wants to provide water by trucks is allowed to do it. The main 

outcomes of these boundary conditions in the system are that there is not exclusion in the 

system regarding the water grid (not even when topographically is not recommendable) 

and there is no control on the role of the water trucks in the city (not even in water 

quality). 

With respect to the position rules in use, there are a few: a) SANAA must provide 

water to the population, b) water trucks are supposed to bring water to neighborhoods 

that have not water connection, c) NGO's support the improvement of water systems in 

disadvantaged neighborhoods, d) the government pricing board is the one responsible for 

setting up the water tariff, e) SANAA Union defend the interest of the employees and 

assure the governmental management of the water resources and f) Consumers are 

interested in receiving water at _lowest price. As it can be seen, the first three rules make 

that the efforts of the different "water providers" complement each other. This situation 

has as outcome a supply of water to a high percentage of the population in the city (but 

not under the best quantity and quality conditions and at affordable prices). The other 

three rules show the roles that three sectors of the system have and aim to accomplish. As 

it was explained previously the role of the Governmental pricing Board and SANAA 

Union is highly controversial however they have a strong play in the system 

The actions that should and should not be done regarding the water supply system in 

Tegucigalpa are presented in six authority rules. First, the households have the right to 

consume water without any limit. This rule combined with the low prices of water in the 
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city (especially for the upper social classes), makes water to be used inefficiently. 

Second, SANAA has the responsibility to charge users for the water that is consumed 

based on water meters readings. This is partially accomplished due to the fact that several 

thousands of households do not have their water meter functioning properly or do not 

have one. Then, the water tariff several times is estimated based on average consumption 

for the local area. An outcome of such action is that only 78% of the users pay their bill. 

Third, SANAA is responsible of monitoring and restoring the distribution system. As the 

previous rule this is accomplished partially due to the fact that there are financial 

limitations in the institutions. Fourth, by law, water hook ups are free and the user 

provides the materials. Fifth, Tegucigalpa Residents may not get illegal hook ups to the 

system. There a several thousands of violations of this rule, however there is a common 

understanding that it is illegal to get a connection to the water supply system without 

SANAA's recognition, Sixth, SANAA may disconnect the water service in periods of 12-

15 hours per day in most of the neighborhoods in order to supply water to other people. 

An outcome of this situation is that most of the households have storage devices to store 

water when the supply is on service, which leads to pressure problems. 

Regarding information, all the households are required to have water meters however 

as explained before this is not the general case. With respect to aggregation rules in use, 

they only exist in the suburban areas of the city where water supply presents more 

problems and where there are non-governmental organizations working on development 

projects. In such suburban areas all decisions are taken in communal assemblies. At the 
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current time, there is some evidence of success in the management of water supply 

systems in suburban areas under communal figures. 

All these rules interact with one another permanently and generate the complex 

situation (outcomes) that were explained before and that are simplified on tables III-9 and 

III-10. In general, the lack of boundaries in the use of the local resources is a perceivable 

source of problems as it is the centralized and fixed management and the limited 

governmental presence in the area. Definitely, at both levels, new management policies 

are advisable especially those ones that recognize that water resources are systems and 

that the best way to manage them adapting the rules to the local setting. Inferred in this 

notion are the ideas of local participation and continuous learning from the system. 

Perhaps more importantly is that in both cases, as it was described by the Prisoners 

Dilemma, the different stakeholders are motivated by their self-interest and they act this 

way under most circumstances. The fact that there is not excludability makes the misuse 

of the resources even worse because the prisoner dilemma increases to greater scales. The 

re-organization of the resources using more efficient boundaries is advisable. 

Further, in both cases Guacerique and Tegucigalpa, most of the outcomes that were 

identified have a direct link with the fact that there is poor focus on management at the 

local level. For both places and for their own issues, the policies are crafted at higher 

levels with inadequate or none participation of the people that will be directly affected by 

them. These higher levels of authority may be the central government, the municipality or 

non-governmental organizations. This situation brings as a consequence a little cohesion 
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in the way water resources are managed. Figure III-2 exemplifies the regular institutional 

interplay regarding water management in Honduras. 

As it was mentioned in Chapter I, compatibility and capacity arte basic factors if 

general fixed rules are to be applied in local regions across Honduras. In this sense, 

compatibility is a matter of congruence between the rules and the resources and practices 

prevailing in the different regions. Capacity is more a measure of the availability of social 

capital as well as the material resources needed to enforce the rules and their goals. 

Clearly, in Guacerique and Tegucigalpa, these two factors are highly controversial. In the 

case of compatibility rules such as water tariff for agricultural uses do not apply to all the 

different places in the country. On the other hand, several times there is not "capacity" to 

enforce the rules as in the case of illegal hook ups in the city. 

Figure III-2 shows the different types of institutional interplay regarding water 

management that may be found in Honduras. As in the case of Tegucigalpa, water 

management for some locations may be handled by the Central Government. This is the 

case of the largest cities in the country. In other cases, water management is under the 

control of the municipalities. In some other areas, Non-Governmental Organizations 

collaborate in the management of water systems, especially for the most disadvantageous 

places. 

In some other places none of the previous figures are present, and then the local users 

themselves manage the water systems through local water committees. For some other 

places two or more of this figures participate in the administration of resources. 



Figure 111-2 Regular Institutional Interplay in Water Management in Honduras 
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Communication among government, municipalities and non -governmental 

organizations is generally limited but exists. Usually such interplay occurs when a major 

crisis is affecting the system. Between these leading figures and local levels there is not 

much effective reciprocal communication, except perhaps in the case of Non 

Governmental Organizations. Then, in this top-down approach very often the regulations 

and guidance that are approved do not match with the needs of the local settings. More 

often than not, such guidance and regulations are not followed because of these 

differences between the local arena and the national policies. The heterogeneity of the 

physical conditions is an important obstacle for the compliance of top-down approach 

establishments. In the case of the watershed this phenomenon can be exemplified by the 

fact that there is not regulation for water users that consume less than 50 liters per second 

for agricultural activities. The same can be said at the city level regarding the fact that 

water tariff is the same at all locations, no matter if supply costs are much higher for 

neighborhoods living in higher areas and are lower for areas where pumping is not 

required. Lastly, monitoring is highly limited at Guacerique and Tegucigalpa levels. A 

solution to these issues is proposed in the next section. 

3.5 Policy Proposal: Responses to the management challenges in Guacerique and 

Tegucigalpa 

Even when there are clear intentions of the government to improve the water 

situation in the different regions of the country (in both protection of water sources and 

supply to the users), the truth is that there are serious institutional (rules) and financial 
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limitations that under the current approach do not allow this to happen. This problem 

seems aggravated when one realizes that according to the current legal framework almost 

all operational activities and financial burden lean on the government. As well, almost all 

action is expected from it. The participation of the local people is limited and not 

cohesive due to the influence that has had the legislation in the past. Changes in the 

current policy and legal framework that centralize the management of water resources are 

required. In view of this, a different way to approach the management of water resources 

in the country is submitted in the following pages. This water management gives 

responses to the problems that were found in the case of Guacerique Watershed and 

Tegucigalpa. First there is a description of a different management structure, a structure 

that takes into consideration the theory discussed earlier and the general understanding of 

the socio-economical situation prevailing in the country. The ideas that will be presented 

are general for the entire country and can be applied at the Choluteca and Guacerique 

Watersheds. Second, further explanation of ideas regarding the particular situation of 

Tegucigalpa, are given at the end of the section. 

3.5.1 The Hierarchical Management Approach 

Based on the literature review presented in Chapters I and II, the switch to a new 

way of water resources management may go towards an approach that is systematic, that 

recognizes the characteristics of water, that water is part of an environment, and that there 

is interdependence between them. There must be an understanding that water resources 

arenas are complex systems that are patchy, nested, and that it exists multi causation as 
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was described by Agrawal. This systematic approach would acknowledge that there exist 

linkages between the individual components and that a disruption in one point of the 

system will be perceived in other parts of the same system either by direct or indirect 

ways. 

These are basic ideas to take into consideration for efficient management practices. 

In Chapter II it was stated that in this goal to design an efficient way to manage 

resources, Karkkainen had suggested the implementation of a collaborative ecosystem 

methodology. This methodology considers two things, first, the management of resources 

should happen at the ecosystem or "local" level, and second, management should be 

collaborative. From these notions, the idea of a hierarchy of independent subsystems 

comes out. Further, this proposal recognizes that ecosystems are dynamic systems that 

exhibit non-linearity and realizes that ecosystems are human dominated. All this leads to 

the idea that humans cannot control ecosystems but th.ey can influence human behavior. 

A way to do this is by establishing a water management network (from a local to a 

national level), using inter-disciplinary and inter-institutional collaboration, seeking the 

participation of private institutions and pooling resources (e.g. financial, staff and 

knowledge) together if is necessary. In general this network must promote clearly 

defined boundaries of users and actions, congruence between appropriation, provision 

and local conditions, collective choice arrangements, monitoring, application of 

graduated sanctions, existence of conflict resolution mechanisms and minimal 

recognitions of rights to organize at local levels (see Development of Knowledge about 

CPR Management, section 1.3) 
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This Water Management Network needs to be formed by a structure that includes all 

the local water systems in the country. Considering that there may be hundreds of local 

water systems in Honduras, having two management levels (local and governmental) 

would lead to poor results ( due to limited support and poor monitoring). Moreover, this 

two levels approach would not recognize the existence of a hydrological unit, the 

watershed, and the political jurisdiction, the municipality, which are required for 

organizational and operational strategies. Then, to be effective, the water management 

network would be organized at four different but interrelated levels. These levels are: the 

National Level, which would be represented by the National Water Network 

Directorship; the Regional Level, which would be represented by the Watershed 

Management Board; the Municipal Level, which would be represented by the Coalition 

of Local Water Committees, and the local level, which would be represented by the local 

water committees (see figure III-3). 

3.5.1.1 The Local Water Committees. 

Once again, the reason for this idea is that the local users have been proved to be 

more reliable and efficient in managing water resources than large governmental 

structures that have poor presence in local areas (as it was explained before in the 

Honduran case). In this sense, the local water users would constitute water committees 

(in urban and rural areas) with the purpose to administrate, operate and maintain such 

water services and sources. The basic idea would be similar to the notion of water 

districts presented earlier in Chapter II, with the main difference being a necessary link 
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Figure 111-3 Hierarchical Management of Water Resources in Honduras 
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between the committees and governmental authorities or higher hierarchy levels in order 

to have communication and exchange of information. 

Once again, water resources development and management should be based on a 

participatory approach, involving all relevant stakeholders and making decisions at the 

lowest appropriate level. Water related activities are not confined to the interests of 

limited groups of users, geographical boundaries and sectoral institutions. If the local 

water committees are to be successful one of its characteristics must be cohesion and 

broad participation of the local users. 

Every current user may be allowed to join the committee and participate actively. 

The implantation of local rules on how the committee would function must be determined 

by each local setting. Local customs and beliefs, socio-economical characteristics, 

physical location and the situation of the local resources may have an impact on the way 

in which the local committee will function. Thus, local independence in management is 

needed. The recognitions from central government of the right to manage resources at the 

local level is crucial for this to happen. Additionally, all types of rules including 

boundary, position, authority, information rules, would have to be crafted by each water 

committee, while following the idea of equity in participation, responsibility and rights 

acknowledgement of the local users. These water committees would be required to have 

representatives that may be elected for a fixed period of time and revocated at any time 

under democratic elections, except in those places where Native-Hondurans recognize 

other ways of authority selection. 
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With the purpose of being recognized by the governmental authorities and any other 

agent, the Local Water Committees would enjoy a legal recognition by the National 

Water Network Directorship. This would not only provide a sense of importance for the 

water but would also provide a first step in the formation of the national network with 

interlinks. The Local Levels would be linked to the Municipal Level, Watershed Level 

and National Level. 

The idea of having local authorities for water resources management has many 

goals, including a better adaptation of the local resources to the local needs and a closer 

monitoring of the use of the resources. In this sense, the water committees would have 

responsibilities such as the evaluation of the performance of the water system and 

promoting the execution of projects required for its improvement and conservation. 

Specifically, water committees would have to be aware of the state of the water sources 

in the area, risks that may be affronted in the future, and ways to reduce such risks. An 

important issue here is that the Local Water Committees would be new generators of 

information for the system, whether if is technical (hydrological aspect), financial 

(revenues and expenses), or operative (how much water are using the users). This 

information, not necessary collected by the users but by hired technicians, would be 

collected in databases at higher levels of management through the network. Such 

collected information is valuable since in order to take decisions not only at local level 

but also at higher levels is necessary to have available data ( opposing the current reality 

of the country in which not much reliable information is available). 
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Table 111-13: Role of the different levels of the National Water Network 

Level Institution Main Role Number of Source of Funds 

Institutions 

Local Local Water To adapt the water uses Undefined Local funds: The local 

Level Committees to the local needs and yet water committee would 

administrate, operate be funded by the water 

and maintain water tariff applied to the users 

sources and services. and by direct 

contributions of the 

municipal level or the 

national level 

Municipal Coalition of To facilitate the 278 Municipal funds: Funding 

Level Local Water exchange of for the actions at this 

Committees information among level will come from the 

local levels and to be a municipality, NGO' s, 

link between the local national government or 

and regional levels. international agencies. 

Regional Watershed To direct the 14 Watershed funds: At the 

Level Management management of the water shed level, the 

Boards resources from a funds for the execution of 

watershed viewpoint, to activities would have to 

collect information and come from the national 

data and to give government or 

technical support. international agencies. 

National National To formulate the 1 It will be funded by the 

Level Water National Water Policy, national government 

Network to direct national plans itself. 

Directorship and strategies and to 

supervise Watershed 

Management Boards. 
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Other activities that may be performed by the local water committees would have to 

do with the revision of the local water tariffs, taking into consideration the guidance of 

the Watershed and National Water Network Directorship, as well as the costs of water 

supply and the socio-economic criteria. The recovery of costs, charges of water delivery 

through water systems and other related costs are considered necessary if the system is to 

be kept. 

In places where SANAA, municipalities, or non-governmental organizations are 

managing the water systems, such agencies would be responsible for collecting and 

managing the water tariff. These tariffs would be funds that must be utilize solely as 

recovery cost or for the improvement of the water system (including monitoring costs if 

they are necessary). In cases where the community itself is managing the local water 

systems, such funds may be used to make their own improvements or by contracting 

specialized firms, having in mind the purpose of improving the water situation. 

The water committee also would have to support SANAA, the Ministry of Natural 

Resources and Environment and the Ministry of Public Health, in promoting the adequate 

use of water. Considering that at the local level the water users are represented, positive 

results are more likely to occur. The fact that there will be direct communication among 

the users would make the difference (contrary to the current situation in which the agency 

has to deal with each user). Additionally, the water committee should support the 

Ministry of Agriculture and Livestock and the local municipalities, in their programs on 

promoting the adequate use of water for agricultural purposes. In the same way, issues 
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such as control of improper agricultural practices (e.g. slash and bum, improper use of 

pesticides, etc) that may lead to deterioration of the water resources may be assisted 

It is unavoidable that at this level as well as the next higher one, the municipality 

level, conflicts over water resources will appear. Accordingly, in the crafting of the rules 

at the local level, ways of mediation and problem solving must be included. Local courts 

may be a solution however alternative dispute resolutions may be others as well. 

Alternative Dispute Resolution ADR refers to any means of setting disputes outside the 

courtroom. It includes negotiation, mediation and arbitration. 

Negotiation is one of the simplest forms of ADR. It represents a direct way of 

communication among the parties involved and resolving a problem. Parties or their 

representatives, attorneys, communicate directly with each other. Participation is 

voluntary. Mediation is the option in which a neutral person is used as mediator, to guide 

the discussion in ways to solve the problem. The mediator is not a decision maker but 

helps with developing workable and effective solution with the parties. One of the 

advantages of mediation is that is capable of mitigating tensions, building understanding 

and trust among the participants. Arbitration is a simplified version of a trial involving no 

discovery and simplified rules of evidence. Either both sides agree on one arbitrator, or 

each side selects one arbitrator and the two arbitrators elect the third to compromise a 

panel. It has the advantage that its procedures are relatively short, with relaxed rules of 

evidence that enhance the flexibility and informality. 

In cases in which the empowerment of local users does not happen for whatever 

reason, the municipality would be responsible for the management of the resources. Of 
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course, this "empowerment" must be gradual and assisted by the central government 

through its specialized agencies. 

3.5.1.2 Coalition of Local Water Committees 

Several local water committees in a common municipality will form a Coalition of 

Local Water Committees. In Honduras, the municipality is the smallest political unit and 

usually the most active one at the local levels. It has its own authority figure, the major, 

who has the duty to govern the territory of the municipality. According to the 

Municipalities Law, it has the independence to manage its resources. Considering this 

premise, the recognition of the municipality level is basic for the correct organization of 

the national water network. Accordingly at this level, the Local Water Committees must 

comprise the Coalition of Local Water Committees and have an active participation. This 

would increase the exchange of knowledge and information among the different 

committees in the region and augmented feedback by learning from others' experiences. 

Above all this, the municipality is an appropriate level to design goals for the local 

jurisdiction. It would also enhance the authority figure of the municipality and the sense 

of "community." Honduras is politically divided into 18 departments and 278 

municipalities. In view of this, it is expected the creation of 278 coalitions of local water 

committees. 

Besides the representatives of each one of the local water committees, this 

Coalition would have to be formed by representatives of the Watershed Management 

Board (which according to this proposal is the most technical one), a representative from 
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the central government, and the municipality. The incorporation of the new members 

creates links between the local water sector and the regional water authority, a branch of 

the central government (perhaps represented by the Ministry of Health, which is one of 

the better dispersed in the country), and the political authority (the municipality). As well 

in the case of the water committees, the Coalition of Local Water Committees would 

enjoy a legal recognition by the National Water Network Directorship. 

Considering that there is flow of information and from the local level to the 

municipality level, this Coalition creates a great setting for the exchange of knowledge 

and experiences between the different local water committees. As well, considering that 

there are representatives of the Watershed Management Board, the municipality and the 

government in this Coalition makes it a right arena to design activities of technical 

support to the local levels. Lastly this coalition may have the faculty to watch over the 

performance of the Water Committees. Monitoring is a basic task in this approach. The 

evaluation of results is then basic, not only at the proper local level but at higher levels 

too. 

3.5.1.3 The Watershed Management Board 

Each single Coalition of Local Water Committees also will have direct access to the 

immediate higher level of management in the national water network, the Watershed 

Management Board. The Watershed is the hydrological unit that is understood by science 

as the physical limit at which the water cycle processes happen. In a watershed water may 

come into the system by precipitation in any form (snow, rain, hail), moisture or by 
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groundwater inflow. This water that comes into the watershed may go out of it by 

process such as evaporation (by the action of the sun energy on the surface water), 

transpiration (water evaporated through vegetation), infiltration, superficial runoff, and 

groundwater outflow. This gives the right scenario for having control volumes to make 

and accountability of the water resources. This water balance in the watershed is based on 

the different processes that compose the Hydrological Cycle. In the Water Cycle, some of 

the water may be made available for human being's consumption by storage 

infrastructure, distribution systems, pumping stations, etc. Considering that a water 

balance is the easiest way to calculate where the water is at what time in a delimited area, 

the watershed must be the basic limit of the management area. Because of this, there must 

be a leading figure that coordinates and directs the application of the national water 

policies. This is the reason for the notion of a Watershed Management Board, which 

constitutes the most technical level of the hierarchical management system. 

In Chapter II the need of open participation for successful management at any level 

of decision-making was emphasized. Considering this, the representatives of the 

Coalition of Local Water Committees and technical representatives of the different 

governmental ministries that have direct influence in water resources would integrate the 

Watershed Management Board. In such a case, the Watershed Management Board should 

be comprised as well as representatives from the National Water Network Directorship, 

Ministry of Natural Resources and Environment, National Forest Agency, Ministry of 

Public Health, Ministry of Agriculture and Livestock, Universities and any other agencies 

that may be important. This would give the opportunity to do water management 
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according with the overall national economic policy and related national sectoral policies. 

As it was stressed in Chapter II, the harmonization of water policies with other sectoral 

policies is required because of the contingency existing between them. Then, sectoral 

policies are likely to have an important influence on water resources or vice versa are 

those in fields such as agriculture, energy, transportation, social infrastructure, industrial 

development, environmental protection and mining. 

Because of its technical expertise, the Watershed Management Board would be 

responsible for the development of strategies and plans for the management of water 

resources in the area (allocation of water, management duties and similar tasks). As well, 

considering its multidisciplinary character, this regional authority would be the means for 

coordinating activities related to technology, training, and improvement of water supply 

and conservation of the water sources. Because of its continuous learning from the 

system, the Watershed Management Boards would be the main participants in the 

formulation and approval of the national policies on water. 

The number of Watershed Management Boards would be limited to the number of 

watersheds or hydrological units in the country. In Honduras there exist fourteen main 

watersheds that drain either in the Caribbean Sea or in the Pacific Ocean. Consequently, 

under this proposal, the formation of Watershed Authorities for the rivers Chamelecon, 

Ulua, Aguan, Sico, Platano, Patuca, Choluteca, N acaome, Motagua, Lem pa, Goascoran 

Segovia and for the drainage areas of Nombre de Dios Mountain Chain and Caratasca 

Lagoon would be necessary. Considering that this approach is oriented to 



139 

decentralization, the headquarters of the watershed management boards would have to be 

located within the limits of their own watersheds. 

3.5.1.4 The National Water Network Directorship 

These Watershed Authorities will have a direct interplay with the highest level of 

the structure, which is the National Water Network Directorship. The National Water 

Network Directorship will constitute an environment at which the coordination, 

formulation and direction of the national water policy would be discussed and approved. 

It would be conformed by the representative from each Watershed Authorities, 

representatives of the Coalitions of Local Water Committees, the Minister of Natural 

Resources and Environment, the Minister of Public Health, the Minister of Agriculture 

and Livestock, the Minister of Industry, the Minister of Finances, the Manager of 

SANAA, the Manager of the National Forest Agency, representatives of the universities 

and the President of the Association of Municipalities of Honduras. 

The National Water Network Directorship would have the duty of defining the 

policies of the water sector at the national level, developing the national plans and 

strategies regarding water, defining the goals and objectives related with water services, 

supervising and supporting the activities being realized by the Watershed Authorities and 

approving the activities to be executed by SANAA, private operators and the Watershed 

Authorities. As in the case of the watershed level, the multisectoral approach would be 

crucial for the success of the water policies and planning at national level. Additionally, 
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the National Water Network Directorship may be the organization through which a 

change in the legislation regarding this structure would occur. 

In order to have such structure and effective participation, it is vital the existence of a 

government or State Head that supports the creation and maintenance of an enabling 

environment. The national or state government has a vital role to play in this management 

approach and is the one of leadership, aimed at facilitating and coordinating the 

development and transfer of skills and assisting with the provision of technical advice, 

and financial support, to local groups and individuals. There is a need for capacity 

building at the local level. It is understood that a process like this needs a lot of skills at 

the local level to succeed. These skills should not be only technical ones but skills 

regarding with water policy-making and planning. Even more important for this 

approach, there is need to promote the development of social skills that allow 

communication among the stakeholders and between them and the Government and other 

agencies. 

3.5.1.5 External Inputs to the Hierarchical Management Approach. 

Besides the four levels that have been described previously, three other major actors 

will play an important role in the present approach. These are the Financial 

Organizations, the Non Governmental Organizations and the Universities. They have 

been left out of the management itself trying to make limits in the institutions that are 

responsible for water management in the country. 
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Funding will be basic for the maintenance of a complex system such as this one. The 

identification of funding would be necessary. As it was shown in Table III-13, external 

financial institutions are needed for the accomplishments of activities at the local, 

municipal and regional level. In Honduras there exist two major international banks that 

support projects regarding management and development of natural resources; they are 

the World Bank and the Inter American Development Bank. The scope of action and the 

resources available for Honduras are presented in the explanation of the actors of the 

Guacerique and Tegucigalpa action arena (External Agents, section 3.2.2). 

Other alternative source of funding would be the use of micro-credits through banks. 

This is perhaps the most important alternative development funding mechanism currently 

being employed, which it is simply the concept of making smaller loans directly to poorer 

people. These so-called "micro credit" programs have gained considerable support in 

recent years, even from traditional lending institutions such as the World Bank. Micro

credit supports small-scale economic development, so it inherently does not raise the kind 

of environmental and social disruption that large dams, power plants or other traditional 

development projects do. 

Similarly with the case of international banks, role of the non-governmental 

organizations would be limited to the support of the local, municipal and watershed level, 

depending on the goals of the NGO. Considering that most of the NGO's are attached to 

other institutions that are sources of financial and technical resources, the 

accomplishment of operational activities would be the best role to be played by them. 

Their participation on decision-making would be desirable at local level, where sources 
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of local knowledge are highly desired, without converting them in the actual decision 

makers. Many Non-Governmental Organizations have already experience in the water 

sector of Honduras. The use of their "learned lessons" would be highly beneficial for the 

development of this approach. 

The third group that would offer input to the network would be the Universities, 

either national ones or international ones. As it has been mentioned along this thesis 

knowledge and reduction of uncertainty is basic for the management of a complex system 

such as the ones involving water. All the inputs consequence of research from 

universities would be valuable to improve the situation of the resources in the watershed 

because it would reduce uncertainty on decision-making. Such research would not only 

be valuable if it was related to hydrologic studies such as precipitation, 

evapotranspiration, infiltration, runoff, erosion, water quality and others, but as well as it 

was related to the social, economical and environmental situation in the localities. Other 

role of the universities would have to be part of the watershed level and national level 

figures, as theoretical advisors and figures of scientific support. In Honduras there are 

eleven universities between public and private ones. Currently, they offer programs in a 

broad variety of fields that may be applied in the case of a water management approach 

such as this one. National University of Honduras, the largest university in the country, 

would play an important role especially with the Colleges of Engineering and Social 

Sciences. Support from foreign universities would be desirable in topics for which the 

national universities do not enjoy expertise. 
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3.5.2 Proposals for Tegucigalpa's Water Supply 

With respect to Tegucigalpa City, at this point, considering the puzzled situation of 

the supply system and the size of the city it would be prudent not recommended the 

independence of the system from SANAA management. There is a great need to learn 

about the functioning of the system before a major change is proposed. Alternatively the 

progressive empowerment of local users in a more flexible and adaptive management as 

is proposed here would be more beneficial, both for learning and for the management 

itself. The use of water committees will facilitate a future change if necessary. The 

understanding of water and the functioning of the system is required if there are 

intentions - justified by governmental financial crisis - to give the resource management 

to local users or local authorities (opening doors for the participation of private operators: 

privatization). 

With respect to this issue, several concessions have had poor or unexpected results 

basically because negotiations and planning were developed under great uncertainty. Two 

examples of this situation are the cases in San Pedro Sula (Honduras) and Buenos Aires 

(Argentina), where currently Aguas de San Pedro and Aguas Argentinas, the companies 

managing the water systems, are facing difficulties to meet with the previous agreements 

especially regarding water tariff and periods of supply. 

3.5.2.1 Discussion about Differentiation on Water Users and Ways to Supply Water 

As it was described earlier, in the case of Tegucigalpa the excludability attribute is 

probably the one that is being more challenged. The fact that anyone who has moved into 
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the city has the right to have access to water it has created a water demand that is 

increasing constantly, depleting the local resources. No policies to prevent the 

colonization of the areas surrounding the city have been established so people keep 

coming from the rural areas even if they do ignore where they will live. Invasion of 

private property or national lands and not being punished for have boosted this practice 

even more. The planning of the city should be a priority of the municipal authorities due 

to the threats that a disorganized growth will cause to the water system, transportation 

system, health system, etc. 

In Tegucigalpa is evident that there exists heterogeneity at the physical arena. 

Difference in elevations is only one of the aspects of heterogeneity. Then, the supply 

system must be matched with such differences. The creation of independent subsystems 

or the use of other ways (besides pipelines) for supplying water to high elevation 

neighborhoods is recommended. With this internal policy change, a well-defined 

boundary in the water supply by pipeline would be established, reducing the growth and 

development of appropriation problems. Objects like water availability, water pressure in 

the pipes and SANAA's financial situation would benefit from this strategy. 

Another aspect in this water system that has excludability and control problems is 

private water truck service (Aguateros). In other cities recognized water providers have 

an exclusive license to provide services in their concession areas for a fixed period of 

time, thus suffering less risk. But in Tegucigalpa, several dozens of small-unrecognized 

private operators are taking over the underprivileged neighborhoods of the city usually 

with excessive charges that are justified by arguing uncertainty regarding for how long 



145 

they will be able to provide the service. Even more, during the summer a larger number 

of these water trucks give service to middle and high-class neighborhoods, leading to an 

uncontrollable growth of the business. However this is not an exclusive situation in this 

city. As Solo (2003) states many independent providers in developing countries have 

their beginnings on the outer poor fringes of the city, in settlements not connected to the 

main service networks, moving then to new markets. This is especially true in 

Tegucigalpa, where poor planning, unfriendly topography and financial limitations have 

made unrecognized private operators the responsible actors for providing water to the 

unconnected neighborhoods. However the fact that the authority does not recognize them 

has pushed them to develop a behavior that is economically harmful for the 

neighborhoods that receive their services. Solo (2003) says that the risk that these small 

private providers face force them to cut provision costs, limit efforts to improve service 

and to increase tariff. Besides, in Tegucigalpa there is evidence that private water trucks 

communicate with one another and have established minimum prices to be charged, with 

the purpose to reduce competition among them and maximize their gains. The effect of 

this is amplified for the users because the water demand is considerable in poor 

neighborhoods. SANAA can barely do anything to stop these anti-free market practices 

since according to the law private operators should not exist; in any case what SANAA 

may have to do is to stop the operation of the water trucks. On the other hand to stop 

private water trucks would affect an important segment of the population that would not 

receive water, leaving SANAA with the option of closing its eyes to the existence of the 

private operators. 
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The recognition of private water services such as water trucks would largely modify 

the state of affairs in Tegucigalpa's developing communities. SANAA and Local Water 

Committees would have the prerogative to have some control on the service that 

"Aguateros" provide, especially in price and quality service. A new set of rules may be 
\ 

developed to include the interests and desires of the local users. Moreover, SANAA itself 

as a water service provider may enter in the water truck business, competing with the 

private providers. The fact that SANAA is an autonomous governmental agency without 

lucrative goals may function as a mean to decrease the water truck prices. 

3.5.2.2 Improvement to the Local Water Tariff Structure 

As stated before low water tariff has important consequences in the performance of 

this water system. Stand (1998) argues that low prices have immediate income 

distribution consequences. Those with regular SANAA connections are favored and those 

without such a service are unfavored. In a macroeconomic view, low prices imply public 

sector deficits that have outcomes such as governmental funding being raised in new 

ways (taxes), governmental expenditures being reduced or governmental debt burden 

increasing. 

An increase in water tariff is necessary to organize the system. At least the production 

costs of water should be charged to the users, who actually are paying five times less than 

they should. An extra payment for restoration of the net and improvement of the service 

would be highly recommended. Local users would confront the acceptance of a water 

tariff raise, a reason why SANAA or the water agency should use strategies that allow 
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this increment to happen. First, the idea that water supply is a long-term service should be 

considered all the time as well as the fact that water is a scarce resource. Education of the 

population may be the first activity that the water agency must do. The formation and 

empowerment of water committees in neighborhoods or sectors of the city would 

facilitate this, providing more opportunity to people to participate in their system and to 

adjust the system to the requirements and interests of the local users. The creation of local 

water committees would lead to the development of several users groups, communicating 

with each other and even better, having organized links with the agency in charge of 

water resources. Second, the water tariff should match with the local setting and the user 

consumption rate. Considering that Tegucigalpa has an irregular topography, those 

neighborhoods that are located in high areas would be charged in their bills for pumping 

costs. On the other hand, the neighborhoods that live in the flat, low areas would not have 

to be charged for costs like pumping. The adoption of this differentiated tariff may be 

accompanied by well-situated subsidies necessary for those low-income neighborhoods 

that are located in the high areas (however if the users no longer have to pay water truck 

prices they may be better off paying pumping costs without subsidies). Third, the 

functioning of the water meters should be assured in order to charge what is adequate to 

the users. This would increase local users' confidence and less uncertainty regarding the 

methods in which SAN AA charges for the consumed water. Water Committees may play 

an important role in achieving this goal by encouraging users to maintain and restore their 

own meter. A revision of the process used for the reading of water meters is 

recommended as well. Fourth, as Stand suggests, it is important that this water sector 
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reform be introduced gradually and be accompanied by improvements in service that 

compensate most of the neighborhoods for the price increase. 

3.5.2.3 Transformation of SANAA 

Under the Law, SANAA is currently the only water supply provider in Tegucigalpa 

and one of the most important actors in the management of water resources in 

Guacerique. As it can be seen from the results of the previous analysis, the agency has 

great difficulties to accomplish its role in an efficient way. Even when the national 

government authorities and the authorities of SANAA have made efforts to improve the 

current situation the results are not enough yet to satisfy the needs of the society. 

The proposal of a Hierarchical Management System is intended to facilitate the 

accomplishment of those needs through a better understanding of what is occurring in the 

local physical systems. This new approach would leave SANAA as a public water 

provider that would depend directly from the National Water Network Directorship. After 

this decentralization process, SANAA would be accessible to be hired by the towns 

interested in its services as water providers. This situation would give opportunity to the 

agency to accomplish its technical work in a more efficient way since it will be more 

focalized on the local issues. 

In the case of Tegucigalpa, it 1s suggested the formation of the local water 

committees. This may be a basic step for the improvement of the water in the system 

because increases the participants of the users. In spite of that, it is essential that SANAA 

maintains the management of the water supply in the city since a complete 
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decentralization or privatization of the water supply would be not recommended (as it 

was mentioned before). Tegucigalpa is a place with a varied topography. The major 

problems in the city regarding water supply is in the areas with high elevation, where 

other ways of water supply are needed. Then, the participation for other providers in the 

high areas would complement the service of SANAA, providing with this approach more 

equity to the water use. 

The maintenance and construction of water storage project such as dams and other 

types of reservoirs would be another role of the public water provider agency. The 

demand of water in Tegucigalpa is increasing and the capacity of the water reservoirs and 

water treatment plants needs to be expanded to satisfy such an increase. Then the 

construction of the infrastructure would be in charge of SANAA as a public agency and 

the largest service provider in the city. The management of such infrastructure would be 

on charge of the agency as well. At the present time, it is important for SAN AA to take 

action on the proposed projects in order to execute them in the shortest time possible (see 

section 3.1.3.3). 

3.5.3 Final thoughts about the policy proposal 

The range of positive consequences of the these modifications may go from an 

improvement in the financial situation of SANAA and decrease in debt burden by the 

central government, to a more efficient use of water by the users and better service 

provided by SANAA in the city. As a whole, the creation of the National Water Network 



150 

will generate a scenario for the better management of the resources as well as making a 

more equitable use of them. 

As it was mentioned in Chapter I, in a well-managed action arena the economic 

feasibility is necessary to be proved if there is intention of applying certain course of 

action. Regarding the proposal that was presented previously, the evaluation of the 

benefits and costs coming form its implementation is necessary to be analyzed and 

discussed (Benefit Cost Analysis). Considering that this policy proposal would change 

several issues along the Honduran territory, a qualitative description of such benefits and 

costs is the appropriate approach to take. Being more explicit, the analysis must value the 

concepts of benefits and costs and not of the gross revenues. Gross revenues would not 

represent clearly the effects of policy proposal in the country because is a blended value 

of costs and profits. 

Through the case study it was described the situation that is currently taking place in 

rural and urban areas of Honduras regarding the water systems. There exist a complex 

situation in which a central government has great limitations to manage the water 

resources in a global and efficient way. The implementation of this new approach would 

reduce some of those limitations that are currently taking place and it would support a 

more organized a management of water resources. The major benefits and costs of the 

policy proposal are presented in Table III-14. 

As it can be perceived in Table III-14, there is a broad range of benefits and costs for 

two different levels of evaluation. The governmental level and the local level were 

separated to show in a broad way to whom the benefits and costs would accrue. However, 



151 

Table 111-14: Major Benefits and Costs of the Implementation of the Policy Proposal 

Benefits 
At Governmental Level: 

1. Decrease in governmental burden for 

exclusively managing water resources m 

the country from a centralize office. 

2. Reduce costs in managing other related 

resources such as soil and vegetation. 

3. Improvement and maintenance of the 

natural resources situation in Honduras. 

4. Increased technical knowledge of the 

situation of water resources in the country. 

At Local Level: 

5. Increase in the organizational skills at the 

local levels. 

6. The improvement in water supply service 

for the users. 

7. Increase in number of business due to the 

management of water at the local level. 

8. Health improvements to parties who 

currently have difficulties to access water 

9. Increased in taxes at local levels against 

foreign corporations that move into the 

region. 

10. Increased wages and salary incomes of 

existing residents brought through 

employment opportunities traceable to the 

water management. 

11. Avoid costs in water treatment (assuming 

there is a better management of resources 

after the proposal is implemented) 

Costs 
At Governmental Level: 

1. Costs related with support 

programs for the development of 

building capacities at the local 

level. 

2. Economical support to local water 

committees for the creation of 

infrastructure projects. 

3. Transaction cost (negotiation) for 

the approval by National Congress 

of the new management approach. 

4. Increase m transaction costs 

coming from decision making 

processes at the municipal and 

regional level 

At Local Level: 

5. The construction of water systems 

( with and without the policy 

proposal). 

6. The costs of source development 

including the costs of water rights. 

7. The transmission, treatment and 

administration costs. 

8. Increase in transaction costs at the 

local and municipal level for water 

supply 

9. Costs related with the functioning 

of the Local water committees. 



152 

considering that the proposal will have an effect in the whole country, the accounting 

stance from which the benefit cost analysis is to be made is the national level. Then, the 

benefits and costs must be estimated for the whole country. 

These benefits and costs may be classified according to how they can be evaluated. 

The four main groups would be 

• Type I: Benefits and costs which market prices exist and for which these prices 

correctly reflect social values. This is the case of the benefits 1, 2 and 11 and 

costs 1, 2, 3, 4, 5, 7, and 8. Considering that there exist money values for all the 

previous items, a precise quantification of each one of them would give an 

estimate of the real figures. Considering that there may be thousands of local 

levels, this evaluation would be extremely difficult to be accomplished in a 

complete and accurate way. Thoughtful estimations of these values would guide 

to correct decision-making. 

• Type II: Benefits and costs for which market prices exist but for which the prices 

fail to reflect appropriate social values. This is the case of benefits 7, 9, 10 and 

costs 6 and 9. These benefits and costs will vary from one point to another and 

according to the local settings. In general, as well as in the previous case, 

quantification for each one of the localities is needed, however in this case an 

adaptation of the fixed market prices to the local setting would be crucial. An 

example of this would be the labor inputs that would otherwise be unemployed. 

As before, an estimate of these amounts would be the most recommendable task 

to do. 
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• Type III: Benefits for which no market prices exist but for which appropriate 

social values can be approximate in money terms by inferring what consumers are 

willing to pay to produce the service if a market existed. This would be the case 

of Benefit 6. In this case an improvement of water supply could be measured by 

differences on the investments that the users would have to make otherwise if 

there was not improvement on the system. Another way to measure such 

improvement would be to measure the consumers' willingness to pay for it. 

• Type IV: Benefits for which it would be difficult to register a meaningful 

monetary valuation. This is the case of benefits 3,4,5,8. As in the previous case 

the benefit of such improvement can be measured using techniques such as 

Willingness to Pay. Considering that the jurisdiction of the proposal is for the 

whole country, a measure of the "improvement" in the management of natural 

resources as well as health improvements at local levels will make the process 

complex and intricated. Willingness to pay is recommended for the national 

setting because it brings estimations of values taking into consideration the 

judgment of the actors involved. 

At this point it is important to highlight that some of the previous costs and benefits 

are to be meaningful even if this policy proposal is not carried out. Construction of water 

infrastructure and transmission, treatment and administrations costs of water systems will 

eventually happen in some places of the country even in cases when currently there are 

not defined projects. In that case, it is important to define what would be the effects of the 



154 

policy proposal and what would be the development of the situation under the current 

management approach. This idea refers to the "with and without" principle in BCA. 

Using this principle, the analysis will avoid accounting for results that would have 

happen anyway even when the policy was not approved. The purpose of this is not to 

make an analysis before and after the proposal but an analysis of the real benefits of it. 

Another two issues to be brought now are the changes in producer surplus and the 

compensation possibilities. In the first case, it is likely that changes in producer surplus 

will happen at the operational level (functioning of the water systems) specially after 

there is decentralization in the management of the system. Such changes in producer 

surplus are likely to be positive in cases in which there is a shift to the right in the water 

supply curve (an increase of water supplied at lower prices). Such changes are the ones to 

be considered at local levels when analyzing the benefits and costs. Regarding 

compensation, it is likely that here will be need of it. In the policy proposal, it is 

mentioned the role that the locals will have in the management of the resources. Even 

when this action is oriented to benefit the locals, it is clear that also means costs for them. 

Then, funds from the government may be transferred to the lower levels of hierarchy to 

accomplish the proper management. Such funds are to be transferred through specialized 

project. Such transfers will generate information and transaction costs (the compensation 

process) that would have to be included in the costs of the BCA as well. 

Lastly, all the figures that are obtain from the analysis of benefits and costs must be 

discounted to obtain their present value. The comparison of benefits and costs must be 

based on the present values even if the benefits and costs are in the future. Most of the 
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benefits and costs in this proposal are not in the short term but in longer periods of time. 

Then, the benefits such as improvement of water supply systems, health, management of 

natural resources etc, are required to be brought to their present value if they are to be 

compared with costs such as costs for implementing the new management approach. 

In general, after all these considerations it is highly likely that an implementation of 

the new management approach would have higher figures for the benefits than for the 

costs. Issues such like improvement in the management of natural resources, in water 

supply systems, in population's health, etc, would be higher valuated than significant 

costs such as economical support to lower levels of hierarchy by the government, or costs 

related with the functioning of local water committees. Even when the types of benefits 

and costs are broad, different in time and different to whom they accrue, from the 

national accounting stance it is likely that the policy will have positive results for the 

water management in Honduras. It will change the status quo and it will boost the 

development of water and sanitation, considering the characteristics of the population and 

respecting the characteristics of the hydrological cycle. 
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CHAPTER IV: CONCLUSION 

The goal of this thesis has been to enhance the design of policies relating to the 

management of water resources in developing countries. The main ideas that were 

explained in this research are addressed in three stages in this chapter. In the first part, the 

conceptual background and methodological approach of analysis is synthesized 

summarized. In the second section, the application of those management concepts in 

Tegucigalpa and Guacerique Watershed are discussed. In the final part, implications of 

the results are considered along with general ideas of future research. 

Summary of the theoretical analysis 

The problem of management of water in this thesis was confronted from the basic 

definition of what is a Common Pool Resource (CPR). CPR has been defined as a 

resource that has a high substractability and a high excludability. Both characteristics are 

present in water; a condition that defies the general understanding that water is an 

unlimited and renewable resource. The related discussion, which was focused on the 

previous research, provided a theoretical context to designing policy for successful water 

management outputs. The importance of understanding water resources as complex 

systems has been established as well as the outputs of the local participation in its 

management. 

The idea that one "blue print" for water management could be applied in different 

regions is highly criticized. Oppositely, there is recognition that what succeeds is a 

management that is designed according to the local resources, the local appropriators, the 
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external forces, and their interactions. Operational frameworks that are created under 

these conditions will have more probabilities to succeed than those that are designed at 

higher levels of authority (top-down approach). Regarding to success, the whole notion of 

it will depend on the point of view of the analyst. Sustainability, economic growth and 

equity are different meanings of success that will be adopted by different individuals 

according to their preferences. 

The Institutional Analysis and Development Framework IAD is a valuable and handy 

tool in the study of a water system. It is a language that recognizes rules, physical 

conditions and attributes of the community as variables that influence the outcomes 

generated by the system. Through its use it is possible to identify roots of conflicts and 

craft alternative policy solutions. Because the IAD Framework takes into account the 

whole setting and not just a resource, it is likely to affect several sectors. In the case of a 

multi-sectoral issue such as water, this condition is appropriate. 

The vehicle for policy development in this thesis is the need of the collaboration by 

local users in the management of water resources in places where centralized (and 

financially limited) governments fail to do it successfully. To allow such a shift, Chapter 

III discusses the characteristics and strengths of normative framework that must exist. 

The need of a National Policy Statement for the Water Sector is vital for its subsequent 

management. Additionally, the importance of recognizing the Dublin Principles on the 

policy statement is a critical issue if a participatory management is to be implemented. 

Continuing with such ideas, a consequent legal framework that allows this way of 

management by assigning rights and duties to water related issues is required. Such issues 
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may be the distribution of water under an equity basis, the recognition that water besides 

being a social good has an economic value attached, that water resources are subject to 

influence by any individual that has access to it and that water is an inseparable entity: 

whether it is surface water or groundwater, it is still part of a water cycle. 

Under this setting, success in the ways of sustainability and equity is more likely to be 

achieved in notions where Central Governments cannot perform an adequate 

management. 

The Case of Tegucigalpa 

The case of Tegucigalpa City and Guacerique Watershed was discussed as an 

example of the types of challenges that countries with financial limitations have to face 

regarding water resources. In these countries, the management of any kind of resource is 

usually centralized at the highest governmental level. More often than not, such 

governments present resource limitations that do not allow the right implementation of 

appropriate water resources management. Under these conditions, the centralized 

management of water resources is destined to generate poor results. 

The analysis, which was carried out at two levels, at the city level and at the 

watershed level, showed that the condition described previously has had a series of 

challenging outcomes for both levels. At the watershed level, there is high deterioration 

of the water sources, augmented by the existence of migratory agriculture. This has had 

consequences for both, local users (quality) and downstream users (quantity). The efforts 

of the government - through its specialized agencies - to improve the situation are limited 
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due to financial restrictions. Further, at the city level, the high increase in population, 

especially in areas with high elevation, is recognized as one of the main challenges for 

this area. For such places, more resources are needed to assure an efficient water supply. 

Even when the government has the duty to provide such water supply, it does not seem 

likely that SANAA will do it due to its financial limitations. 

For such challenges, the existence of local participation m water management is 

likely to alleviate today's troublesome trends. At the watershed level, such participation 

may lead to better use and protection of resources. On the other hand, at the city level, the 

local participation and organization of the users may lead to improve the water supply 

either by supporting the actions of the current supplier in "trouble-free areas" or by 

pooling resources together and creating their own water supply system in more "difficult 

areas". 

The idea of a hierarchical system management that allows participation of local 

people as well as a more effective government role seems appropriate for this setting. 

Such hierarchical system may be integrated in four levels, which would enjoy interplay 

mechanisms among them. The local water communities would be the first level of the 

structure, at which administration, operation, and maintenance of water services and 

sources would happen. 

The need to share knowledge and information obtained from the local level would be 

satisfied at the municipality level, where a forum of the local water committees would be 

formed. A watershed management board would give technical and financial support. This 

would be an entity formed by all the previous participants and would have the goal of 
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planning the management of water resources in the watershed (hydrological unit). The 

conglomerate of all the watersheds authorities in the country would conform the National 

Water Network Directorship, the entity that would regulate water management at the 

highest level. The implementation of this system is likely to allow the management of 

water resources in a more technical way, based on local needs, exchange of information, 

participation of the locals, and continuous learning from the system. 

Further Implications 

The understanding of water resources as heterogeneous complex system defies the 

management approaches used in a great number of countries around the world. This 

situation is especially true in the less industrialized countries. In those settings, the 

management of water resources is highly centralized, usually with fixed enforced rules. 

In order to obtain recognition of these complex systems at political level, a change in 

the way technicians and other specialists think is required. At the technical level, the 

given notions of the conventional resource theory (homogeneity of resources and 

homogeneity of users) are the ones currently accepted in several regions of the world. 

Under this condition, conservation efforts often have not been successful. A migration 

from this reductionist approach to the complex adaptive system approach is then highly 

required at the technical level. 

As it was mentioned earlier, no proposal will work if it is not accompanied by a 

policy and legal framework. The creation of such instruments must be pushed by the 

society aware of the need for change. The willingness of the "political class" is definitely 
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required to approve such a drastic change. The awareness of the local current situation 

within their own countries by politicians as well as fluent communication between them 

and the technicians may help to attain this goal. 

Even if the legal recognition of local participation and of a hierarchical management 

system is obtained, these efforts may fail if other issues are not enhanced by the 

involvement of the government. The need of adaptability and communication at all level 

is needed. The purpose of learning from the system in an adaptive way will only be 

possible if there is flexibility in the policies that are taken at national levels. More 

explicitly, the flow of information is needed at all times and within all levels. An 

unwanted lack of communication under the hierarchical system management would 

eventually cause anarchy of national proportions. 

There are broad areas that must be analyzed and be topics of research regarding this 

management of water resources in settings like the case of Tegucigalpa City and 

Guacerique Watershed. They may be classified in hydrologic issues, economics issues 

and community behavioral issues. The first large area of research covers a broad area of 

hydrological issues. These are basically field studies and assessments. They start with the 

need to make accurate water balances at the watershed level. Currently, there is high 

uncertainty on the amount of water available at the different locations and at different 

times in the river basin. Under those circumstances planning and allocation, further, 

efficient planning and allocation is difficult to be achieved. An understanding on the 

issues regarding precipitation, evapotranspiration, infiltration and runoff would allow is 



162 

then required. Several studies at are then required. From there, modeling and simulation 

of the water events happening is to be accomplished. 

The second broad topic of research is related to reducing uncertainty about the 

economic issues that surround a hierarchical management of water resources m 

Honduras. There is a need to research more in the benefits and costs that a switch of an 

approach like this would mean. The estimation of such benefits is poorly understood 

considering that water is an integral part of almost any human activity. Specifically, 

questions of how the "utility equation" of the different stakeholders will be affected. As 

well, there is a gap on see how local structures under their local reality can face local 

water managements. There is a considerable number of studies around the world that 

have evaluated projects been carried out by NGO's such as Water for the people, etc, 

however specific knowledge in the study area is required. Other economics studies in 

topics such as the legalization of water trucks or other types of private participation in the 

systems or use of "real" water tariff in urban and rural populations are needed. Regarding 

this last topic, research about the requirement and the allocation of subsidies in 

disadvantageous areas of Tegucigalpa after the implementation of an updated water tariff 

is needed (considering that they are already paying high prices for water trucks services). 

An economic understanding of these proposals would give the government appropriate 

instruments for decision-making and implementation. 

The third topic of research would have to do with the behavioral impact of a 

hierarchical management system in places with extreme heterogeneity. How the different 

types of populations will respond to the new management approaches to water resources? 
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Would they prefer to manage resources themselves under the local water committee, or 

would they "privatize" the management? There is uncertainty concerning the actions that 

local users would take after a local water management regime is in place. What would be 

the elements that would drive to the privatization of the management and what would be 

the consequences? Further, the "community" skills in disadvantaged regions must be 

studied, as well as the role of women in regions where men have dominated decision

making. There is also a need to learn more about the strategies that will allow the data 

collection and system learning, and then translate this into local policies that allow the 

use of resources in a more equitable way. 
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