Available online at www.sciencedirect.com

sc..a..ce@.,.“c,. ECOLOGICAL
ECONOMICS

oo , s
ELSEVIER Ecological Economics 57 (2006) 209228

www.elsevier.com/locate/ecolecon

ANALYSIS

Spatial scales, stakeholders and the valuation of ecosystem services

Lars Hein™*, Kris van Koppen®, Rudolf S. de Groot*, Ekko C. van Ierland®

*Environmental Systems Analysis Group, Wageningen University, P.O. Box 8080, 6700 DD, Wageningen, The Netherlands
®Environmental Policy Group, Wageningen University, PO. Box 8130, 6700 EW, Wageningen, The Netherlands
“Environmental Economics and Natural Resources Group, Wageningen University, P.O. Box 8130, 6700 EW, Wageningen, The Netherlands

Received 2 December 2003; received in revised form 11 March 2005; accepted 14 April 2005
Available online 13 June 2005

Abstract

Since the late 1960s, the valuation of ecosystem services has received ample attention in scientific literature. However, to
date, there has been relatively little elaboration of the various spatial and temporal scales at which ecosystem services are
supplied. This paper analyzes the spatial scales of ecosystem services, and it examines how stakeholders at different spatial
scales attach different values to ecosystem services. The paper first establishes an enhanced framework for the valuation of
ecosystem services, with specific attention for stakeholders. The framework includes a procedure to assess the value of
regulation services that avoids double counting of these services. Subsequently, the paper analyses the spatial scales of
ecosystem services: the ecological scales at which ecosystem services are generated, and the institutional scales at which
stakeholders benefit from ecosystem services. On the basis of the proposed valuation framework, we value four selected
ecosystem services supplied by the De Wieden wetlands in The Netherlands, and we analyze how these services accrue to
stakeholders at different institutional scales. These services are the provision of reed for cutting, the provision of fish, recreation,
and nature conservation. In the De Wieden wetland, reed cutting and fisheries are only important at the municipal scale,
recreation is most relevant at the municipal and provincial scale, and nature conservation is important in particular at the
national and international level. Our analysis shows that stakeholders at different spatial scales can have very different interests
in ecosystem services, and we argue that it is highly important to consider the scales of ecosystem services when valuation of
services is applied to support the formulation or implementation of ecosystem management plans.
© 2005 Elsevier B.V. All rights reserved.
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1. Introduction

Starting in the late 1960s, there has been a growing

interest in the analysis and valuation of the multiple
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often underestimated in decision making (Helliwell,
1969; Odum and Odum, 1972). Since then, economic
valuation of ecosystems has received much attention
in scientific literature. Methodologies for the valua-
tion of ecosystem services have been developed by,
among others, Dixon and Hufschmidt (1986), Pearce
and Turner (1990), Freeman (1993), and Hanley and
Spash (1993), whereas the value of the services of a
particular ecosystem has been assessed by, for exam-
ple, Ruitenbeek (1994), Kramer et al. (1995) and Van
Beukering et al. (2003). In addition, several studies
have provided frameworks for the valuation of eco-
system services (Costanza et al., 1997; Turner et al.,
2000; De Groot et al., 2002; Millennium Ecosystem
Assessment, 2003).

To date, relatively little elaboration of the scales
of ecosystem services has taken place (Millennium
Ecosystem Assessment, 2003; Turner et al., 2003).
Ecosystem services are supplied at various spatial
and temporal scales, which has a strong impact on
the value different stakeholders attach to the ser-
vices. Analyzing scales is important in order to
reveal the interests of different stakeholders in eco-
system management. It can also be used as a basis
for establishing compensation payments to local
stakeholders that face opportunity costs of ecosys-
tem conservation (Tacconi, 2000). In addition, it
provides insight in the appropriate institutional
scales for decision making on ecosystem manage-
ment. This is highly relevant in the context of The
Netherlands, where the national government is cur-
rently considering decentralization of the responsi-
bilities for the management of nature reserves
(VROM, 2004). Hence, there is a need to examine
the various scales at which ecosystem services are
generated and used, and, subsequently, how the
supply of ecosystem services affects the interests
of stakeholders at different scales (Tacconi, 2000;
Turner et al., 2000, 2003; Millennium Ecosystem
Assessment, 2003).

Therefore, in this paper, we analyze the spatial
scales at which ecosystem services are supplied, and
the implications of these scales for the values attached
to ecosystem services by different stakeholders. For a
discussion of the temporal scales, the reader is re-
ferred to, for example, Howarth and Norgaard (1993)
and Hanley (1999). On the basis of existing literature,
we first present a consistent framework for the valu-

ation of ecosystem services, specifically considering
the issue of double counting of services—one of the
remaining issues in ecosystem valuation (De Groot et
al., 2002; Millennium Ecosystem Assessment, 2003).
The framework consists of four steps, and reflects
current thinking on ecosystem services valuation.
Subsequently, we assess the spatial scales at which
ecosystem services are supplied. Based upon this
assessment, we propose to extend the framework
with a fifth step, dealing with scales and stakeholders,
in order to enhance the applicability of ecosystem
services valuation for decision making. To illustrate
the expanded framework, as well as the relevance of
spatial scales, a case study is presented. The case
study includes a valuation of the ecosystem services
supplied by the De Wieden wetland in The Nether-
lands, and an assessment of the scales at which these
services are delivered. The De Wieden case study is
based upon fieldwork, in which quantitative informa-
tion on visitor numbers has been collected, and inter-
views with all major stakeholders of the area,
conducted in the period January—September 2003.

The paper is organized as follows. In Section 2, a
basic framework for the assessment of ecosystem
services is established. In Section 3, the spatial scales
of ecosystem services are analyzed and an extension
of the framework is proposed. In Section 4, the frame-
work is applied to the De Wieden wetland. This is
followed by a discussion of the overall implications of
spatial scales for ecosystem management in Section 5.
Section 6 summarizes the main conclusions of the

paper.

2. The ecosystem services valuation framework

Based upon a literature review, this section estab-
lishes a framework for the valuation of ecosystem
services. The framework includes three types of ser-
vices and four types of value, and is based upon
Pearce and Turner (1990), Costanza et al. (1997),
De Groot et al. (2002) and Millennium Ecosystem
Assessment (2003). The framework is presented in
Fig. 1. It is applicable to all ecosystems, but it will in
general be more useful to apply it to natural or semi-
natural (modified) ecosystems. This because of the
specific attention paid to the goods and services pro-
vided by the regulation and cultural services, which
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