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a b s t r a c t

Traditionally managed agrarian landscapes provide several cultural ecosystem services (CES). Still, CES
are often not adequately considered in decision-making – partly because of challenges in their quantifi-
cation and economic valuation. We show that a state-of-the-art application of an economic valuation
method to CES can generate meaningful data for supporting real-world, regional decision-making pro-
cesses. After qualitative pre-studies (semi-structured interviews, stakeholder workshop) and a pilot
study (n = 117), a discrete choice experiment (n = 252 respondents) was administered to a random sam-
ple of citizens in the Visp region of the Central Swiss Alps, a site with traditional agrarian landscapes. The
design of the choice experiment followed an ecosystem services approach, and uses visualizations to sup-
port valuation of aesthetic landscape changes. A response rate of 43% was achieved. Citizen support was
expressed for agricultural heritage (P < 0.001) and biodiversity-rich dry grasslands (P < 0.001). Aesthetic
impacts of settlement extension (P < 0.001) and of grassland intensification (P < 0.001) reduced the eco-
nomic value of development options impacting the Visp landscape. Estimated marginal willingness-to-
pay ranged from 410 CHF (1 CHF approx. 0.8 EUR in 2013)/person/year for 60 additional ha of dry grass-
land to �833 CHF for the visual impact of settlement expansion (by changes of the tax bill).

� 2017 Elsevier B.V. All rights reserved.

1. Introduction

Despite their importance, cultural ecosystem services (CES) have
only recently attracted higher levels of scientific attention (e.g.
Chan et al., 2012b; Daniel et al., 2012; Schaich et al., 2010; van
Berkel and Verburg, 2014). The rigorous analysis of CES and their
subsequent inclusion in decision-making remains an interdisci-
plinary challenge – particularly if quantitative and/or economic val-
uation is concerned (Daniel et al., 2012). With respect to cultural
landscapes, critics claim that their idiosyncrasy, the intangibility
of their values and their incommensurability withmonetary indica-
tors of value were fundamental hindrances to any economic valua-
tion of typical CES (Schaich et al., 2010; Kirchhoff, 2012).

These doubts are in contrast with many valuation studies that
assessed economic values of environmental goods that can be
regarded either as CES or as providing CES. Many studies concen-
trated on aspects of scenic beauty, e.g. in a context of leisure or
tourism (e.g., Grêt-Regamey et al., 2007; Yan et al., 2010; Ryffel

et al., 2014; van Berkel and Verburg, 2014). Further examples
include studies on elements of cultural heritage (e.g., Barkmann
et al., 2010; Barrena et al., 2014) although quantitative valuations
are less common. The value of certain species or of species conser-
vation motivated by non-instrumental/non-use reasons have fre-
quently been quantified in economic terms (e.g., Cerda et al.,
2014; see also references there). If we accept that these studies
successfully assessed the economic value of changes to scenic
beauty, cultural heritage and the conservation status of rare or
endangered species and habitats, the hindrances to the economic
valuation of CES may be less fundamental than proposed (cf.
Schaich et al., 2010; Kirchhoff, 2012).

Conceptually, our optimism that CES can be incorporated well
into standard preferencesmethods of value elicitation rests on their
rather direct contribution to human interests and values (cf. Boyd
et al., 2016). Bio-physically, CES and non-CES are provided by
concrete ecosystems, their elements, structures, and/or processes1.
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1 Throughout the paper, we stick to the well-established ecosystem service
terminology of the Millennium Ecosystem Assessment (MA, 2005). The MA defines
ecosystem services as benefits that ecological systems provide for human beings.
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The concept of the ecosystem service (ES) cascade highlights that
some benefits are of a rather indirect nature as they provide and/or
safeguard the environmental conditions for more immediately useful
(‘final’) benefits (Haines-Young and Potschin, 2010). Hydrological
regulation of an un-inhabited inner mountain valley, e.g., is less
directly related to human benefits than flood or avalanche protection
of a threatened mountain village, or the provisioning with potable or
irrigationwater for the village (Barkmann et al., 2007). These latter ES
qualify as final ES that directly benefit humans. In contrast to complex
changes to hydrological regulation, lay respondents do not require
sophisticated ecological knowledge in order to relate impacts, say,
on aesthetic landscape quality to their subjective values and inter-
ests. Thus, final ES including CES appear as well-suited objects of eco-
nomic valuation using stated preference methods.

Against this background, our contribution has a methodological
and an applied aim. On the applied side, we intend to contribute to
the knowledge on local citizen preferences useful to current spatial
planningprocesses in theVisp region of the SwissAlps.Methodolog-
ically, we intend to show that applications of the choice experiment
method to CES can result in meaningful data for such planning and
decision-making processes. Specifically, we intend to advance the
notion that the economic valuation of CES is, principally, not more
problematic than the economic valuation of non-CES. To this aim,
we designed and conducted a discrete choice experiment on a small
set of CES relating to the cultural landscapeof theVisp region. Along-
side several CES, we included a non-CES in the valuation study to
document thatCESdonot require a categorically different treatment
compared to non-CES in stated preference studies.

With respect to micro economic theory, stated preference
methods assess fundamentally subjective preferences with respect
to the goods to be valued. In order to be able to meaningfully state
such preferences, survey respondents need to be able to relate the
proposed environmental changes to their subjective values and
interests. Consequently, it is of utmost importance to choose indi-
cators that represent the impact of the changes to survey respon-
dents. To this task, we employed a design strategy for the survey
instrument that was developed for the communication of changes
to regularly unfamiliar ES to respondents (Barkmann et al., 2008).
The respective ecosystem service approach translates scientific
knowledge on the results of development or conservation options
into the language of real-world interests and values of concerned
stakeholders (‘‘benefits”). The ecosystem service approach has
been applied successfully, e.g., to the valuation of changes to
ecosystem hydrology, the supply with non-timber forest products
(Barkmann et al., 2008; Glenk et al., 2008), afforestation options to
mitigate climate change (Rajmis et al., 2009) or ecosystem protec-
tion against unknown ecological risks (Rajmis et al., 2010; Cerda
et al., 2014).

Here, we apply a variant of the ecosystem service approach
focusing on the question how different categories of CES benefits
can be identified and communicated accurately during the valua-
tion interview. This design strategy for the survey instrument
requires intensive qualitative social sciences input not only to
the wording of the valuation interview but also for the identifica-
tion of relevant benefits in the first place (cf. Chan et al., 2012b;
Riechers et al., 2016). Alongside CES attributes, we include a non-
CES attribute in the CE. This allows us to compare design consider-
ations and results between CES and non-CES attributes.

2. Methods

2.1. Study region

Cultural landscapes are human-nature systems with the capac-
ity to deliver several CES, e.g. CES related to aesthetic pleasures or

cultural identity (Schaich et al., 2010; Plieninger et al., 2013). The
Alps landscape of the Valais in southern Switzerland is such a cul-
tural landscape shaped by centuries of agricultural use including
the seasonal use of high altitude pastures (Zajc et al., 2003).

The Visp region consists of the city of Visp, the river valleys of
the Vispa and Saaser Vispa with 12 municipalities, and the unin-
habited Baltschieder Valley. The area is 350 km2 in size and has
�16,000 inhabitants (see Fig. 1). As an inner-Alpine mountain area
with continental climate, Visp is among the driest regions in the
Swiss Alps. Regionalized climate change scenarios prognosticate
a decline in precipitation in addition to rising temperatures, and
subsequent vegetation changes (Huber et al., 2013).

Forest covers 20% of the area, agricultural land 16% (some arable
land, mostly grassland); 62% are officially classified as ‘‘unproduc-
tive” land (Briner et al., 2012). An international pharmaceutical
enterprise is the dominating economic actor in the region operat-
ing a huge plant in Visp. Agriculture is, generally, in decline result-
ing in an increase of forest land (Huber et al., 2013). Inhabitants
display a keen sense of regional identity, and wish to maintain
local traditions (Brand et al., 2013).

The timing of this study profited from a national referendum on
the revision of the Swiss spatial planning act, which took place a
few months before the main study. Consequently, cultural land-
scape development could be expected to be of current policy inter-
est not only in politically active citizens but also in the broader
population of the study area.

2.2. Qualitative and semi-quantitative pre-studies

In addition to a literature review and informal expert interviews
with scientists working in the area, we used three instances to
obtain structured, qualitative citizen input into the design process
of the choice experiment (for further details, see Section 2.3). First,
eight semi-structured interviews were conducted in February 2013
to identify which ES are important to respondents focusing on an
identification of the benefits respondents recognize. Respondents
were selected systematically in order to cover socio-demographic
diversity. Using non-technical language, the interviews addressed
perceptions of the regional landscape and of changes to it, as well
as issues of scenic beauty, local agriculture, biodiversity, and natu-
ral hazards. Based on a literature review on CES of cultural moun-
tain landscapes and on the qualitative interviews, a first set of
attributes operationalizing the impact of landscape change to (C)
ES provisioning was drafted.

Second, a stakeholder workshop was held in Visp with fifteen
representatives from forestry, agriculture, regional development,

Fig. 1. Case study area Visp, an inner-Alpine region in Switzerland.
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