Valuation of ecosystem services in the
Catalan coastal zone

Jorge Brenner-Guillermo

February 2007



Photo in the cover: Llafranc town & beach, Girona, Spain (ICC 2001).



Laboratori d’Enginyeria Maritima
UNIVERSITAT POLITECNICA DE CATALUNYA

Valuation of ecosystem services in the Catalan coastal
zone

Doctorate dissertation

To obtain the Doctoral Degree in Marine Sciences
Marine Sciences Doctoral Program UPC-UB-CSIC
Developed in the Marine Engineering Laboratory [Laboratori d’Enginyeria Maritimal)
of the Polytechnic University of Catalonia [Universitat Politecnica de Catalunyal

by

Jorge Brenner-Guillermo’

Dissertation supervisors:

José A. Jiménez-Quintana, LIM-UPC & Rafael Sarda-Borroy, CEAB-CSIC

March 2007

Barcelona, Spain

' Permanent e-mail address: jbrennerg@gmail.com




< | “There is no single, universally accepted way of formulating the linkage
between social systems and natural systems” (Berkes and Folke 1998) >



Suggested citation for this document:

Brenner, J. 2007. Valuation of ecosystem services in the Catalan coastal zone.
Doctoral Dissertation. Laboratori d’Enginyeria Maritima, Universitat Politécnica de
Catalunya, Barcelona, 178 pp.

An electronic copy of this document can be obtained from (in PDF):
http://www.tdx.cesca.es

Content on this work is protected by the Creative Commons License except

where otherwise noted.
©089

This work is licensed under the Creative Commons Attribution-Noncommercial-Share Alike 2.5
License. To view a copy of this license, visit http://creativecommons.org/licenses/by-nc-sa/2.5/ .




Acknowledgements

To the Mexican Council of Science and Technology (CONACyT) and the Ford-
MacArthur-Hewlett Regional Program of Graduate Fellowships in the Social Sciences
for their financial support to conduct my doctoral studies.

To all those professionals and institutions who contributed with information,
comments and showed interest in my work. Dr. Andri Stahel for his review and ideas
on ecological economics. Dr. Frangoise Breton-UAB and Dr. Francisco Comin-CSIC for
their valuable comments in reviewing this document. Special thanks to Alvar Garola for
all his time, support and valuable suggestions on ecosystem services valuation.

To my colleagues at the Marine Engineering Laboratory. Specially to Tonatiuh
Mendoza and Dagoberto Alvarado for their friendship and companionship along these
years.

To my professors at the Marine Sciences Doctoral Program UPC-UB-CSIC.

To Dr. Robert Costanza, Dr. Marta Ceroni and Dr. Ferdinando Villa from the
Gund Institute of Ecological Economics-UVM for inspiring me to work in the ecological
economics field.

To the Mevaplaya Project (REN2003-09029-C03-01/MAR) for supporting my
participation in conferences during my doctoral work.

Special thanks to my advisors Dr. José A. Jiménez-UPC, who also provided me
with financial support to finish this research, and Dr. Rafael Sarda-CSIC for their
precious time, experience and effort in the development of this dissertation.

Vi



| dedicate this years, work and future to

My parents Jorge and Laura, brother and sister, Eduardo and Laura, and my
grandparents who trusted, supported and motivated me. And to my in-laws who also
motivated me.

All those who inspired me and probably will let me inspire others.

My beloved Ivonne, the star | have always looked for, and finally found whose
brightness enlightens my path.

Vii



Abstract

This study departs from the hypothesis that ecosystem services are becoming
scarce by experiencing serious degradation in regard to their capability to provide
services efficiently in the Catalan coast, Spain. It constitutes a contribution to the
analysis of non-market natural capital in the Catalan coastal zone from an efficient
allocation perspective. The general objective of the study was to “assess the non-
market value of ecosystem services provided in the Catalan coastal zone, in monetary
terms.” The work start providing a description of three main dimensions relevant to
Integrated Coastal Zone Management of the Catalan coast: socio-economic, natural
and administrative dimensions. The 12 littoral comarcas and their marine water extent
to a depth of 50 m constituted the operational definition and study area in this work.
The approach focused on natural and semi-natural, terrestrial and marine, functions
and services which are not counted in the economic markets. Results provide an
outlook of ecological functions and services provided by the Catalan coast and
available data on its value. The study provided a set of three methodologies which
contribute to estimating the ecosystem services value that should be considered
relevant in coastal and environmental management. First, it proposes an indicator-
based method to identify the social-ecological spatial heterogeneity of the coast, which
led to the identification of homogeneous management units on which valuation of the
social-ecological system was carried out at the comarca level. Four different classes of
Homogeneous Environmental Management Units were obtained, ranging form highly
natural and less developed comarcas to less natural and highly developed comarcas.
Secondly, a benefit transfer spatial function was used in order to estimate the annual
contribution of ecosystem services value to citizens’ well-being. Based on individual
preferences value from more than 90 peer-reviewed studies, it was found that non-
market services of terrestrial and marine ecosystems in the study area provide at least
3.2 billion USD in 2004 (2,572 x 10° Euros). It was found that ecosystem services when
provided by different land cover types vary substantially in its economic value, and this
study reflects such variability. Single largest contribution to ESV flow was provided by
forest while larger coastal-marine contribution was provided by the continental shelf. To
replace the current ecosystem services, at least an annual increment of 2.7 % in the
Gross Domestic Product should take place in the study area. Furthermore, it was
assumed that the more efficient is an ecosystem in providing a service, the more
valuable will be to the society. Thus, ecological, human footprint and fragility indexes
were used in the construction of the Ecosystem Services’ Provision Capacity Index
which constituted the proxy of the capacity of ecosystems to deliver services to citizens
in the terrestrial part of the study area. Result showed that it accounted for a positive
capacity to provide services and its resulting geography represented a proxy of the
natural structure and processes. An integrated ecosystem services value flow of 3.37
billion USD/ha-yr (2,712 x 10° Euros) was estimated. This new estimate represents
more than a 42 % increment to that of terrestrial individual preference value. Both
valuation processes kept close spatial relationship to that of Homogeneous
Environmental Management Units geography. Integrated valuation method was
considered to reduce human induced bias (via stated-preferences) and thus provide a
more realistic estimate of the ecosystem services flow. By estimating the economic
value of ecosystem services not traded in the marketplace, social costs or benefits that
otherwise would remain hidden or unappreciated are revealed. Therefore, this work
can be useful in evaluating tradeoffs between economic development and conservation
in the coastal zone. It was considered that making the contribution of ecosystem
services to human well-being and the ecosystem functions that underlie those services
more explicit, should help motivate policy towards integrated sustainability.
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