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FOREWORD 

Ground water economics is an interdisciplinary subject related to ground 
water exploration, exploitation, management, planning and protection, taking 
into account those economic concepts, values and guidelines needed for the effi- 
cient use of this resource, as well as the social priorities. Efficient use 
means consideration of the availability of financial resources, the involved 
costs and expected benefits, and also the social implications and environmental 
consequences, in addition to the classical hydrogeological considerations. 
Efficient use involves the consideration of alternatives using existing surface 
and groundwater resources, as well as other water resources such as reuse o r  
desalination, when circumstances are appropriate. 

Groundwater development and management is often carried out by ground water 
hydrologists or engineers with a poor training in economics, if any at all. In 
many instances, they reduce economical aspects to cost evaluation and price 
studies, in a very simplified form. On the other hand, economists often ignore 
the basic concepts related to groundwater resources and concentrate mainly GU 
macroeconomic theory or econometrics, which may differ substantially from the 
real world of water as an economic issue. This divorce is more pronounced in 
many developing areas and countries, where good use and management of the 
available scarce water and economic resources is crucial to development, in 
order to get a net benefit which helps in reducing the gap between them and 
developed countries. 

The lack of sound management and interdisciplinary training may lead to 
misuse of scarce water and economic resources, which is often aggravated by the 
generation of foreign debt and a higher dependence on imported technology and 
manpower. The high risk associated with the development of an inadequate water 
project - sometimes a major project - involves a very heavy and suffocating 
economic burden in the case of failure to achieve the intended results. 

Water is an important factor in the economic output of many countries. It 
is dominant in poor, arid, rural areas, and the only way to reduce this depen- 
dence is to transfer benefits accruing from an efficient use of water to develop 
other sectors of the economy in which water is less important from an economic 
point of view. 

There are limited opportunities for groundwater hydrologists, managers and 
planners from one side, to meet with economists from the other side, in order to 
exchange points of view and constitute interdisciplinary working teams or, at 
least, to establish the basis f o r  a more sound understanding of the involved 
problems. 
on Ground Water Economics, from which most of the material of this book comes. 

This consideration was the basis of the Symposium and Workshop on 

United Nations, through its Department of Technical Co-operation for  
Development recognized that, up to the present, little has been done nationally 
o r  internationally to promote an interdisciplinary approach to the subject. 
Thus came up the idea of convening an international meeting, with some emphasis 
on developing countries. The Government of Spain, through different state, 
regional and local organizations, took upon itself the task of organizing the 
meeting in Catalonia (Spain) under the responsibility of the Curso Internacional 
de Hidrologia SubterrLnea (CIHS, International Course of Groundwater Hydrology) 
and the Centro de Estudios e Investigaci6n del Agua (CEIA, Centre for Water 
Studies and Research). The Symposium, combined with a workshop addressil,e, 
issues related to developing countries, was held in Barcelona, from October 19 
through October 23, 1987. 
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The Symposium considered six main topics: 

- Economic aspects of groundwater assessment (including exploration, 
geophysics, mapping, etc). 

- Economic aspects of groundwater exploitation(inc1uding well construction 
and completion, well operation, extraction machinery, etc). 

- Economic aspects of groundwater use (including supply, irrigation, 
distribution, operation and maintenance, etc.) 

- Economic aspects of groundwater conservation (including pollution, 
protection areas, legislation and regulations, sea water intrusion, etc.). 

- Economic aspects of the combined use of surface and groundwater (inclu- 
ding artificial recharge, water reuse, alternative desalination schemes, 
rainfall stimulation, etc.). 

- Economic assessment of the consequences o f  groundwater use (including 
environmental impacts, reserve depletion, quality impairment, subsidience, 
changes in social behaviour, etc.). 

Each of the topics included a key paper from a specialist invited by United 
Nations and a report from other specialists invited by the Spanish Government. 
These reports not only reviewed the presented papers, but also provided a 
synthesis of the personal knowledge and experience of the reporter. Also, 
some special papers from United Nations organizations were included. A total of 
about 50 papers were contributed, although due to time limitations, only the 
more relevant ones were orally presented and discussed at the Symposium. 

The meeting, probably the first ever held on this topic, was attended by 
about 130 specialists, of whom 30 were invited by the United Nations. It 
fullfilled its main goals, although, as expected, hydrogeological aspects 
dominated over typically economic oneS,urice more demonstrating the existing pap 
between these two subjects, both at university 2nd administration levels, and in 
practical terms. It became clear that many experts and decision-makers have 
only a rudimentary knowledge of economics, often reduced to cost calculations 
comparing a limited number of often not very well-selected alternatives 
excessively simplified from the economic point of view. On the other hand, 
formulations by economists were sometimes too general o r  lacked in many instan- 
ces a sound knowledge of groundwater behaviour and characteristics. Once more, 
the lack of enough information and the rash and isolated actuation of experts 
who have a limited view of the problems precludes attaining an effective use of 
limited natural and economic resources. 

The purpose of this book is broader than merely collecting the papers 
presented at the meeting. The goal is to produce a publication with useful 
contributions, containing basic concepts, general formulations, relevant 
specific studies usable as reference cases and issues of interest for developing 
areas and countries. Therefore, a Publication Committee, aided by comments from 
the key speakers and the reporters, has reviewed all the papers, suggesting 
modifications, additions and deletions. Also ,  some people who were not able to 
attend the meeting were invited to contribute on specific aspects not covered in 
the meeting. Although not all desirable topics have been covered, we hope that 
we have succeeded in gathering a useful and comprehensive set of topics. 

Papers failing to fulfill the scope of the book or the quality requirements 
have been rejected and thus are not included In the book. Many of the rejected 
papers were good ones but E r e  not directly relevant t o  ground-water economics. 
Tn particular, some of the regional papers from developing areas contained very 
useful Jnformatlon relevant t o  the respective countries (hard to find In other 
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publications),but they lacked relevant economic information and have therefore 
not been included. Many of those may be published separately by United Nations. 

The book has been organized in sections,covering different aspects 

INTRODUCTION: Basic concepts on economy and groundwater economy. It has 
been prepared for  those readers who need an introductory background on 
economics. 

SECTION I.- Economic aspects of groundwater exploration and exploitation. 
It covers mainly information on costs and cost improvement. 

SECTION 11.- Economic aspects of groundwater use and conservation. It 
covers issues related to supply, distribution, irrigation, pollution, 
protection and groundwater treatment before use. 

SECTION 111.- Economic aspects of groundwater management. It covers 
issues such as alternative schemes, conjuntive use of different water 
resources, environmental and social impacts, and water planning and 
legislation. 

SECTION 1 V . -  Economic aspects of ground water relevant to developing areas 
and countries. The conclusions and recommendations of the workshop 
are included as a final paper. 

Within each section, except for the introduction,, the order of presentation 
goes from key papers (not necessarily those considered as such in the symposium) 
to case studies. General papers dealing with some specific aspects of interest 
are included in between. This will ease the task of the reader in finding what 
is most relevant to him. 

This book has been possible thanks to the joint effort of the United 
Nations through the Department of Technical Co-operation for Development and the 
Spanish Government through the following State, Catalan and local organizations, 
listed in alphabetical order: Caixa de Barcelona (CB, Barcelona's Savings Bank), 
Corporaci6 Metropolitana de Barcelona (CMB, Metropolitan Corporation of Barcelo- 
na), Comissi6 Interdepartamental de Recerca i Innovacid Tecnolhgica (CIRIT, 
Interdepartmental Commission for Research and Technical Innovation, dependent 
from the Autonomous Government of Catalonia), Direcci6n General de Cooperaci6n 
TBcnica Internacional (General Directorate for International Technical Co- 
operation, Foreign Affairs Ministry of Spain), Direcci6 General d'0bres Hidrlu- 
liques (DGOH, General Directorate f o r  Water Works, Government of Catalonia) , 
Sociedad General de Aguas de Barcelona (SCAB, Barcelona Water Works, a private 
company) and the Universitat Politecnica de Catalunya (UPC, Polytechnic Univer- 
sity of Catalonia), with the additional support of the Ajuntament de Barcelona 
(Barcelona's Municipality), Junta d'Aigtles (JA, Water Commission, from the 
DGOH) , Diputaci6 de Barcelona (Provincial Administration of Barcelona), Interna- 
tional Association of Hydrogeologists (IAH), Departament d'Ensenyament (Educa- 
tion Department, Government of Catalonia), Secretaria de Estado de Universidades 
e InvestigaciBn (State Secretary for Universities and Research, Ministry of 
Education of Spain), Escola Tecnica Superior d'Enginyers de Camins, Canals i 
Ports (ETSECCP, Civil Engineering High School, Polytechnic University of 
Catalonia) and the Servicio GeolBgico (SGOP, Geological Service, Ministry of 
Public Works of Spain). Additional funds have come from research projects and 
activities of the organizers (CIHS and CEIA). 

We are grateful to the effort of the team of people who took responsibili- 
ties in the organization of the meeting and publication of this book. In the 
organizing committee were Jose I. Casanova (DGOH/CIHS), Manuel A. Soler (CEIA), 
E. Batista (JA/CIHS), Lucila Candela (UPC-ETSECCP/CIHS), Andreu Galofre 
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(JA/CIHS) , Josep Ma Miralles (SGAB/CIHS), Amable SAnchez (SGOP), Manuel Varela 
(SCOP), Ma Felisa Zurbano (JA/CIHS), and Fabiola Knight (UN-DTCD). In the 
advisory committee were Robert Dijon (UN-DTCD), Fco. Javier Isamat (SCAB/CIHS), 
M. Ram6n Llamas (IAH-Universidad Complutense of Madrid) and Andr6s Sahuquillo 
(Polytechnic University of Valencia). I n  the secretariat were Aurora Martfnez 
(CIHS), Eva Martinez (CIHS), Montserrat Carres (JA/CIHS) and Olivia Fox de 
Trillo. Fernando Anguita was responsible for the relationships with the media. 

The Board of Sponsors (Cornit6 de Direccibn) of the CIHS and the CIHS itself 
with its own revenues financed most of the work done to prepare the manuscript 
of this book. 

Antoni Gurgui, Dr. 1.1. 
Prof. CIHS, Dep. of Energy 
Generalitat de Catalunya, 
Barcelona 

Emilio Custodio, Dr. 1.1. 
Prof. ETSECCP/CIHS 
Polytechnic University of 
Catalonia, Barcelona 


