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a b s t r a c t

Integration of the ecosystem service (ES) concept into policy begins with an ES assessment, including
identification, characterization and valuation of ES. While multiple disciplinary approaches should be
integrated into ES assessments, non-economic social analyses have been lacking, leading to a knowledge
gap regarding stakeholder perceptions of ES.

We report the results of trans-border research regarding how local residents value ES in the Arabah
Valley of Jordan and Israel. We queried rural and urban residents in each of the two countries. Our
questions pertained to perceptions of local environmental characteristics, involvement in outdoor
activities, and economic dependency on ES.

Both a political border and residential characteristics can define perceptions of ES. General trends
regarding perceptions of environmental characteristics were similar across the border, but Jordanians
tended to rank them less positively than Israelis; likewise, urban residents tended to show less affinity to
environmental characteristics than rural residents. Jordanians and Israelis reported partaking in
distinctly different sets of outdoor activities. While all groups reported little economic dependence on
ES, rural Israelis reported the highest dependency.

We suggest that social approaches to ES assessment can complement the predominant ecological and
economic approaches thereby strengthening the relevancy of ES assessments to policy-making.

& 2014 Elsevier B.V. All rights reserved.

1. Introduction

Ecosystem services (ES), defined as “the benefits provided by
ecosystems to humans, which contribute to making human life
both possible and worth living” (Millennium Ecosystem
Assessment (MA), 2005), have become a prominent conceptual
frame for environmental research and policy-making from the
local to the global scale (e.g. Carpenter et al., 2009; de Groot et al.,
2010; Collins et al., 2011; Kareiva et al., 2011). Introduced in the
1980s (Ehrlich and Mooney, 1983), the concept evolved slowly, but
its prominence as measured by academic publications grew
exponentially since the 1980s. At the turn of the 21st century,
the concept rose to prominence in the academic and policy-
making communities with the publication of the Millennium
Ecosystem Assessment (MA) (2005), the establishment of the
United Nations Intergovernmental Platform on Biodiversity and
Ecosystem Services in 2010, and the proliferation of national-scale
ES assessments like those in Great Britain (UK National Ecosystem

Assessment (UK-NEA), 2011), Japan (Japan Satoyama Satoumi
Assessment, 2010), and recently in Israel.

For scientists and practitioners, ES serve as (1) a conceptual and
empirical link between ecological integrity and human survival
and wellbeing (Millennium Ecosystem Assessment (MA), 2005;
Müller and Burkhard, 2007), (2) a framework in which to integrate
natural and social science research towards environmental sus-
tainability (Collins et al., 2011), and (3) a vehicle with which to
communicate the importance of nature conservation to policy
makers and the general public, thereby generating more public
support for conservation policy and research (Luck et al., 2012).
The assessment of ES (identification, characterization, and valua-
tion) has evolved into a major activity bridging the scientific and
policy-making communities.

ES assessment, according to most researchers, demands an
integrative approach that considers ecological, economic and
social evaluation criteria (Burkhard et al., 2010). While this
triumvirate of approaches is advocated in most major writings
on the topic, social assessments lag far behind the others in both
research and policy integration (Chan et al., 2012; Tengberg et al.,
2012). The current research employs a conceptual approach and
research methodology drawn from the non-economic social
sciences in order to assess ES and explore how this knowledge
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complements our current understanding of ES and their value to
humans. In doing so, we find support for the claim that strength-
ening non-economic, social approaches to ES assessment can
address some of the ethical concerns and critiques regarding the
ES conceptual approach (e.g. Kosoy and Corbera, 2010; Dempsey
and Robertson, 2012; Luck et al., 2012).

We offer two important caveats regarding the definition of
ecosystem services. First, a strict and broadly applied definition of
ecosystem services remains somewhat elusive. The MA definition
provided above is the most common, but later definitions (e.g. UK
National Ecosystem Assessment (UK-NEA), 2011) draw a distinc-
tion between ES (activities or functions of an ecosystem that
provide benefits) and the benefits themselves (the ways that
humanwellbeing is enhanced through the processes and functions
of ecosystems via ES; Mace et al., 2012). This distinction is
important because in social assessments that are based on query-
ing public perceptions (as in the current research), people relate to
benefits that arise from ES (particularly provisioning and cultural
services) and generally not to the underlying ES (Sagie et al., 2013).

Second, ecosystem services are generally defined as dependent
on biodiversity (Millennium Ecosystem Assessment (MA), 2005),
which introduces some ambiguity as to whether landscapes and
seascapes are actually ES as defined in some of the literature (e.g.
Gee and Burkhard, 2010; Sagie et al., 2013) if their value is not
directly attributable to biodiversity. The UK National Ecosystem
Assessment (UK-NEA), (2011) partially resolves this conundrum by
emphasizing the importance of geodiversity alongside biodiver-
sity. The inclusion of geodiversity opens the door to defining
cultural landscapes as an important component of cultural ES. The
importance of this connection is magnified in deserts, where the
paucity of primary productivity exposes the geological landscape
and, as will be shown here, contributes one of the most important
cultural services in hyper-arid regions.

1.1. Ecological and economic approaches to ES assessment

As noted, the ES literature is explicit and consistent in its call
for interdisciplinary assessment of ES. But most of the state-of-the-
art research has taken either an ecological or economic approach,
or a combination of the two (Raymond et al., 2013). We define an
“ecological approach” to ES assessment to be one that (1) focuses
on identifying, characterizing and quantifying the underlying
ecosystem processes that provide ecosystem services and/or (2)
focuses on supporting and regulating services (which, as ecological
processes, are difficult to quantify in monetary terms). The central
role of ecologists in ES assessment is understandable considering
that the concept was born within this discipline (Ehrlich and
Mooney, 1983) and the normative goal driving the proliferation of
the concept has been the protection of biodiversity and ecosystem
processes. In general, the ecological approach to ES is based on the
much older concept of ecosystem structure and function (e.g.
Wessman and Asner, 1998) that is linked to what is now con-
sidered supporting ecosystem services (de Groot et al., 2002;
Millennium Ecosystem Assessment (MA), 2005).

The main methodological approach of ecological ES assessment
has been spatial mapping and quantification of services (e.g.
Naidoo et al., 2008; Kareiva et al., 2011). This activity uses
ecological currencies for measurement, such as cubic meters of
water, tons of carbon, numbers of species, etc., as well as the
integration of monetary values of goods and services. This map-
ping approach is followed by modeling land use change and its
impact on the provision of services. This approach generally
focuses on one to several services at a time (Kareiva et al., 2011).
A second ecological approach to ES assessment is conducting a
general inventory of ES (presence/absence) over a spatial land use/
land cover gradient. This approach can account for a large

spectrum of ES, though only contributes to the first stage of ES
assessment (identification; Dick et al., 2011; Orenstein et al., 2012).

As the ES conceptual framework became increasingly popular,
economic-based ES assessment rose in prominence. While there is
a broad diversity of economic approaches to ES assessment, we
refer to economic approaches as those that focus on valuing ES in
monetary terms, regardless of methodology. While economics-
based ES assessment is a logical extension of classical natural
resource economics, we attribute the now ubiquitous role of
economists in ES assessment to two historical developments
within academia. The first was the evolution of ecological eco-
nomics (as distinct from classical natural resource and environ-
mental economics), which predated the widespread proliferation
of the ES concept, and which considered the human economy as
embedded within and dependant on natural ecosystems
(Costanza, 1996; Sattler and Matzdorf, 2013). This discipline's
intellectual raison d'état prepared it conceptually and methodo-
logically for the arrival of the ES concept (e.g. Costanza et al., 1997).
Accordingly a large amount of ES work is published in the flagship
journal of the discipline, Ecological Economics (e.g. Farber et al.,
2002; Hein et al., 2006; Fisher et al., 2009).

A second development was a successful collaboration, starting
in the 1990s, between classical (often natural resource) econo-
mists and ecologists (e.g. Arrow et al., 1995; Daily et al., 2000). Out
of this relationship was born a common language of mathematical
modeling and a mutual desire to monetize nature's capital. Thus,
when the subject of valuation of ecosystem services rose to
prominence (largely among the same research groups), this
collaborative was poised to address new challenges of ES assess-
ment. The strength of the economic-ecological disciplinary con-
nection is reflected in the professional profile of the MA Panel,
comprised of two co-chairs, an ecologist and an economist, and
thirteen panel members including seven ecologists and six econ-
omists.1 As such, there is a prodigious amount of interdisciplinary
ecological-economic research on ES assessment (Nelson et al.,
2009; Tallis and Polasky, 2009).

Reflecting these trends in the academic community, the most
prominent policy initiatives emanating from the governmental
and non-profit sectors also focused on economic (i.e. monetary)
valuation of ES. Multiple efforts to develop common ES classifica-
tion methods used monetary valuation, such as the Common
International Classification of Ecosystem Goods and Services
(Haines-Young and Potschin, 2013; TEEB, 2013), the UN's System
of Environmental and Economic Accounting (which follows the
System of National Accounts; United Nations Statistical Division,
2014), and the Economics of Ecosystems and Biodiversity (TEEB,
2013). Researchers focusing on the policy-uptake of ES assess-
ments also emphasize economic valuation as a primary outcome
of their policy-relevant research (Maes et al., 2012). To date, the
most popular policy tool arising from the ES framework is the
“payment for ecosystem services” (PES) program, which is con-
structed on the basis of monetary valuation of ES and which is
widely endorsed by governmental institutions and international
environmental organizations (e.g. World Wildlife Fund, 2007;
Katoomba Group, 2008; Greiber, 2009). There is already a sig-
nificant amount of experience implementing PES programs world-
wide (Sattler and Matzdorf, 2013; Schomers and Matzdorf 2013).

While ecological and economic approaches to ES assessment
have significantly advanced our ability to identify, characterize and
value ES, the theoretical and practical implications of these
approaches are also significant for their faults and limitations
(Knights et al., 2013). Turnhout et al. (2013), for example, raise

1 To be sure, it is likely that there are non-economist social scientists among
the 700 authors and 1000 reviewers, but none among the leaders of the initiative.
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