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Abstract: Ongoing ecosystem alterations underscore the need for ecosystem service assessment to
urgently enter policy-making. Participatory methods and a systematic inclusion of stakeholders are
crucial yet underdeveloped cornerstones of environmental decision making. This study aims at
conducting a transparent and legitimized integrated assessment of ecosystem services that rigorously
involves stakeholder knowledge and values in environmental decision making. To this end,
participatory multi-criteria decision aid was applied to the case of declining vineyard ecosystems
surrounding the National Park of Dofiana in south-west Spain. Data was gained by means of a survey
(n = 178), interviews (n = 21), and three stakeholder workshops (each with 15-21 participants). We
found that stakeholder engagement improved all steps of decision making, including problem
structuring, policy evaluation, and operationalization. Our results thereby reinforce two major
arguments for adopting participatory methods in integrated ecosystem service assessments for
environmental decision making: (1) the inclusion of stakeholders and their objectives adds legitimacy
to decision making; (2) the integration of stakeholder knowledge provides important information for

decision making.
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Key Messages:

e Our study aimed at conducting an integrated assessment of ecosystem services using
participatory multi-criteria decision aid.

e We found participatory multi-criteria decision aid to enhance transparency and
legitimacy in environmental decision making.

e Integration of local ecological knowledge added meaningful information to ecosystem
services assessments.

e Stakeholder involvement and empowerment showed to be key to enhance local ES

stewardship.
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1 Introduction

Environmental policy-making and practice increasingly embraces the ecosystem services (ES)
approach (Posner et al., 2016; Costanza et al., 2017; Dick et al., 2017; Saarikoski et al., 2017). Multi-
Criteria Decision Aid (MCDA) has been promoted as a methodological framework to include
stakeholders in order to mitigate some of the major challenges for an integrated assessment of ES
(IAES) (Uhde, 2015; Langemeyer et al., 2016; Saarikoski et al., 2016; Turner, 2016; Barton et al.,
2017; Dunford et al., 2017). This includes: (1) evaluating policies considering and integrating
ecological, social, and economic objectives (i.e., multiple values); (2) trading-off the multiple benefits
social-ecological systems sustain for different people; and (3) informing environmental decision

making to secure a resilient supply of ES (cf. Jacobs et al., 2016).

The number of ES assessments across the world has increased rapidly over recent years, contributing
to an improved understanding of the many ways in which human well-being depend on healthy
ecosystems (e.g., Braat, 2014; Haase et al., 2014). However, decision making, especially at a local
level, still largely lacks detailed information on the social-ecological linkages that sustain ES flows
(Guerry et al., 2015) and, operational IAES approaches serving decision making still remain poorly
developed (Gomez-Baggethun et al. 2016). Gradual “fine-tuning”, mapping, and modeling is one way
to improve ES assessments for local decision making; yet, drawing on Funtowicz & Ravetz (1994) and
Fish et al. (2016), it seems pertinent to additionally broaden decision making by integrating local
stakeholder knowledge and objectives, especially if stakes are high for those affected by the decision
(Fish et al., 2016). Barton et al. (2017) recommend an IAES to integrate multiple methods and diverse
values, to be place-based, purpose-oriented and participatory. This is expected to enhance the
transparency of an IAES, for example, in the way it deals with uncertainty (Ruckelshaus et al., 2015).
Jacobs et al. (2016) highlighted the negotiation of conflicting societal needs and objectives as a key
challenge for integrating ES values (i.e., diverse stakeholder preferences) into environmental decision
making. Conflicting objectives underlying decision making require considerations of ethical-
normative arguments related to equity, social inclusion, intra- and inter-generational justice, and

intrinsic values of nature (Wittmer et al., 2006).

MCDA can be described as a step-wise approach to structure and inform decision making (Saarikoski
et al., 2016). Thus far, step-wise MCDA approaches for IAES commonly include: (i) definition of
policy alternatives, (ii) definition of evaluation criteria, (iii) criteria scoring, (iv) criteria weighting,
and (v) the application of an aggregation model (i.e., calculating a uniform quantitative index for

comparing the policy alternatives) (Langemeyer et al., 2016). MCDA should have a strong theoretical
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capacity to accommodate stakeholder knowledge and conflicting objectives. Nevertheless, the
inclusion of stakeholders in MCDA has generally been limited to single steps (Allain et al., 2017). The
first two steps, which we summarize in this study as problem structuring, generally receive the least
importance in MCDA from a participatory perspective (Langemeyer et al., 2016; Allain et al., 2017).
A rare example for a participatory definition of policy alternatives is given by First et al. (2013), who
use stakeholder working groups in the development of landscape planning scenarios for Eastern
Germany. Accordingly, only a few studies (e.g., Bryan & Kandulu, 2011) rely on participatory
approaches for the definition of evaluation criteria; in IAES this means the selection of ES is to be
considered in an assessment. Usually, the evaluation criteria are introduced by researchers (Allain et
al., 2017). Participatory approaches are more commonly used at the criteria performance scoring step,
although often limited to a narrow circle of experts. A noteworthy example for using a wider
participatory process for criteria performance scoring has been provided by Koschke et al. (2012). By
revealing (expert and non-expert) stakeholder knowledge the authors determined the performance of
less tangible ES (aesthetics, recreation, and ecotourism) under different policy alternatives and thereby
manage to adjust for data-shortages on these ES. The most common step for stakeholder inclusion is
the elicitation of criteria weights (Langemeyer et al., 2016). Objectives related to the supply of specific
ES are thereby operationalized as criteria weights based on individual survey-based valuation or
deliberative group valuation approaches (e.g., Karjalainen et al., 2013; Srdjevic et al., 2013; Zhang &
Lu, 2010; Zia et al., 2011).

Only exceptionally a more rigorous inclusion of stakeholders at multiple steps has been carried out
(e.g., Cork & Proctor, 2005). That means participation has not yet become an integrated part of
decision-making processes supported by MCDA. A rigorous integration of stakeholder knowledge and
objectives into environmental decision making as demanded by Fish et al. (2016) requires
participatory approaches that stretch out across all common steps of MCDA. In addition, we follow
Saarikoski et al. (2016) in the assumption that MCDA becomes most valuable when it serves to open
up discussion. From this perspective, the application of an aggregation model is not the end-point of
the assessment but the starting point for promoting reflection among stakeholders. Such an inclusive
process can be referred to as participatory MCDA and it is supposed to provide a clear structure for
decision making that is comprehensible for stakeholders and facilitates utmost transparency (Wittmer
et al., 2006). Participatory MCDA builds upon O’Neill’s (2001) basic principle that effective and
legitimate conflict resolution procedures in fuzzy environments require a high degree of transparency
and stakeholder involvement, this is even more so if stakeholders are strongly affected by a decision

(cf. Funtowicz and Ravetz 1993; Fish et al., 2016). The legitimacy of participatory MCDA thus relies
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on the representation and engagement of stakeholders at all steps of the decision making process. This
makes participatory MCDA different from other MCDA approaches where complex mathematical
evaluation models often diminish the transparency and comprehensiveness for non-expert

stakeholders.

The goal of this study was to apply an IAES that rigorously integrates place-based stakeholder
knowledge and objectives within a participatory MCDA process to enhance the transparency and
legitimacy of the decision-making process it intends to inform. As a case study, we addressed
traditional vineyards in the surroundings of the National Park of Dofiana in south-west Spain, where
land-use change is driving the decline of this agroecosystem and the ES it provides. Land-use change
has been described as a main driver for the loss of ES from cultural landscapes (Foley et al., 2005;
Lambin & Meyfroidt, 2011), with cultural landscapes adjacent to protected areas being especially
affected due to spill-over effects from conservation policies (Radeloff et al., 2010; Gimmi et al.,
2011). Data was collected between 2014 and 2017. Initially a survey was conducted among 178 local
residents (2014); in addition, we conducted two rounds of interviews with 10 and 11 stakeholders,
2014 and 2017 respectively, as well as three stakeholder workshops (2015, 2016, 2017). The specific
objectives of our study were (a) to assess ES provided by traditional vineyards as perceived by locals
and to define policy alternatives that promote ES stewardship; (b) to evaluate alternative policies
under consideration of multiple stakeholder objectives; and (c) to critically assess the use of
participatory MCDA for IAES.

2 Case Study

The National Park of Dofiana, created in 1969 and located at the mouth of the river Guadalquivir, can
be considered one of the most emblematic wetlands in Europe and is internationally known for its
outstanding biodiversity and related ecological and cultural values (Fernandez et al., 2010). In
response to spill-over effects in the form of an increasing degradation and agricultural intensification
in the areas surrounding the National Park of Dofiana and the Natural Park of Dofiana, a 540 km?
“transition zone”, defined as socially and economically impacted by the National Park, was created in
1989. Grapevine was traditionally the dominant crop in the transition zone (Zaller et al., 2015) and the
century-long tradition of wine farming is highly adapted to Dofana’s sensitive ecosystems. In addition
to grape (8.3 tons per hectare), vinegar (12.1 hl/ha) and wine (48.73 hl/ha/year), traditional vineyards
sustain diverse regulating ES, for example erosion control (Gaitan et al., 2016), and cultural ES, such

as local identity, social cohesion and traditional ecological knowledge (Gémez-Baggethun et al. 2012).
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Wine farmers are thus important stewards who sustain these ES. Most wine farmers are smallholders
and cultivate an average 1.5 ha of land. For most of them, wine production constitutes a
supplementary income. Vineyards are mainly located in the municipalities of Bollullos Par del
Condado (39%), Rociana del Condado (16%), and Almonte (12%). The remaining 33% are distributed

across another 15 municipalities.
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Figure 1. Land cover and protection status in the Dofiana study area. Own elaboration based on
the CORINE Land Cover inventory (http://land.copernicus.eu/pan-european/corine-land-cover/view)

and spatial datasets provided by Spanish Centro Nacional de Informacién Geogréfica.

Problem Definition
The overarching challenge in our case study is the development, evaluation and consolidation of

policies to maintain Dofana’s traditional vineyards and the ES that they provide. Between 1983 and
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today the area of wine production in Doflana decreased from about 147 km? to about 54 km? In
parallel, production declined from an average 90.000 tons/year in the 1980s to about 46.000 tons/year
in the 1990s. A direct consequence was a reduction of employment in the sector and the loss of
cultural identity and cultural heritage in a region where many local fests and celebrations are tied to
the wine production cycle (Baraibar, 2015). In addition, a shift from wine production to fruit and berry
plantations has caused an increase in (illegal) ground water consumption, leading to an important
social-ecological conflict about the access to water for irrigation and the effects of aquifer depletion on
temporal water bodies. The uprooting of vineyards and the subsequent transformation into non-
permanent cultivations is further causing a loss of arable soil and erosion; this erosion happening in
the transition zone has been related with severe ecological impacts and degradation of important
wetland ecosystems in the National Park of Dofiana caused by increased sedimentation (Gaitan-
Cremaschi et al., 2017). As one of the most important drivers behind the loss of traditional vineyards,
Gaitan-Cremaschi et al. (2017) identified subsidies by the European Union (EU) through the Common
Agricultural Policy (CAP) for abandoning and uprooting vineyards in order to address an EU-wide
overproduction of wine. This uprooting policy, which had been in place between 1988 and 1998,
consisted in monetary incentives of up to 4327€ per uprooted hectare. Since the end of this policy,
wine production stagnated and slightly revived since 2008. However, this slight recovery was mainly
related to the global financial crisis in 2007-2008, declining employment in urban areas, and a partial
return to the countryside (Gaitan et al., 2017). Most likely, it does not constitute a turning point in the
decline of traditional vineyards because other major drivers, such as the lack of generational turnover,
stagnant grape prices and changes in the local lifestyle, continue to generate deteriorations for

traditional wine producers and a loss in stewardship of ES (ibid.).

3 Methodology

A participatory MCDA approach was stretched out over three stakeholder workshops conducted in
November, 2014, November, 2015, and January, 2017, respectively. It further included a face-to-face
survey performed in fall of 2014 (n = 172), and two rounds of semi-structured interviews; the first
round was carried out with local stakeholders in October, 2014, (n = 10) and the second round with
workshop participants in April, 2016, (n = 11). The participatory MCDA was structured into the
following steps (Figure 2, adapted from Garmendia et al., 2010): Pre-assessment, Problem
structuring, Evaluation, Reflection, and Post assessment. The Pre-Assessment constituted the
identification of relevant stakeholders to participate in the study. The Problem Structuring comprised

(a) the identification of relevant ES as evaluation criteria and (b) the creation of policy alternatives to
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141  diminish ES losses. The Evaluation involved (a) the criteria performance scoring (based on the
142  stakeholders’ perception of criteria performance under each policy alternative), (b) elicitation of
143 criteria weights (based on the relative importance of criteria for the stakeholders), as well as (c) the
144  application of a mathematical aggregation model (calculating the weighed scores to obtain a uniform
145  quantitative index for comparing the policy alternatives). The Reflection involved a final discussion on
146  the evaluation of policy alternatives and, the Post-Assessment, a quality control of the entire
147  participatory MCDA process.
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stakeholder
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Definition of
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Figure 2. The process of participatory multi-criteria decision aid used for an IAES to maintain
ecosystem services from the traditional vineyards of Dofiana, Spain
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3.1 Pre-Assessment of stakeholders to participate

For the purpose of our study, an advisory board (cf. Dick et al, forthcoming) comprising relevant local
and regional stakeholders was created. Stakeholders were defined as individuals, groups, and (public)
institutions whose realms were negatively affected by the changing land uses, including
representatives of environmental NGOs and/or those whose decisions can influence the provision of
ES from traditional vineyards. An interdisciplinary group of researchers (including the authors of this
study) with several years of working experiences in the study area contacted the local conservation
and development organizations Fundacion Dofiana 21 (FD21) to be advised and assisted in the
selection of stakeholders. FD21 was founded with the objective to support the integration of ecological
and socio-economic objectives in the transition zone surrounding Dofiana’s protected areas and holds
a mandate from the Andalusian government to mediate where these objectives conflict with each
other. FD21 had already worked for several years toward the protection of traditional vineyards and
was the major force behind bringing the topic into our research agenda. Assisted by the FD21, an
initial list of stakeholders associated with traditional vineyards in Dofiana was developed. This list was
thereafter enlarged using a snowball technique, whereby initially identified stakeholders are asked to
name additional, relevant stakeholders (Bernard, 2005). The main stakeholder group that is both,
affected by the decision at stake and influencing land uses by their management practices comprised
traditional winegrowers (about 3180). The vast majority of these vineyard farmers (92%) are
organized in production and commercialization cooperatives, and their elected representatives and
technical advisors formed the main body of the advisory board. The focus on traditional wine farmers
was motivated by their critical role as stewards of ES. Other farmers in the area, for example
strawberry producers, adopt more industrial management practices that are assumed not to be adapted
to the ecosystem and rather harmful to ES provision. There is an important social conflict going on
between producers of ecologically non-adapted crops and the National Park administration
(Turkelboom et al., 2017); and we assumed that the resources available for this study would not allow
addressing this major conflict in an appropriate manner. A second group of stakeholders was formed
by representatives of private wine producing companies with larger vineyards. In addition,
representatives of SEO Birdlife, an environmental NGO concerned with biodiversity protection as well
as representatives from the D.O. Condado de Huelva (regional wine producers’ association), joined
the advisory board. Due to their influence on decision making, the municipalities Bollullos Par del
Condado, Rociana del Condado, and Almonte were represented by managers from the agricultural and
tourism departments. The National Park of Dofiana was represented by Environmental Department of

the regional Government of Andalusia (Consejo de Medioambiente, Junta de Andalucia) that is
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responsible for the park management both as a major decision-making institution as well as an
institution being affected by decisions. The agricultural department from the Andalusian government
could not be convinced to join the process, despite its important influence on land-use decision

making.

3.2 Problem structuring

Problem structuring was addressed during the first round of semi-structured interviews and the first
participatory workshop.

3.2.1 Creation of policy alternatives

The definition of policy alternatives was based on ten semi-structured interviews (n = 10) with local
stakeholders, including two winegrowers, two wine producers, the owner of a winery, one wine
tourism entrepreneur, two local elders, one municipal manager, and one manager of the National Park
of Dofiana. One section of the interview was specifically designed to acquire proposals of potential
policies to halt the loss of traditional vineyards and related ES. The different proposals derived from
the interviews were presented and further developed during the first participatory workshop with the
advisory board (n = 14). The full list of workshop participants and the workshop program is given in
Annex A. The workshop discussions led to the definition and final selection of eight policy

alternatives (see 4.1 for the list of policy alternatives).

3.2.2 Definition of evaluation criteria

The semi-structured interviews described before were also used to identify the most important ES that
traditional vineyards provide as perceived by local stakeholders. To this end, one interview section
consisted of a “free-listing” of benefits that people relate with traditional vineyards. The coding of
responses was guided by established ES classifications MA (2005), TEEB (2010), and CICES
(Haines-Young & Potschin, 2013). The ES identified through the coding were then prioritized by
means of a survey (n = 172). The survey was conducted among randomly met individuals in the
municipalities of Bollullos Par del Condado, Almonte, and Rociana del Condado. Survey participants
were asked to express the level of importance of ES on a Likert scale, distinguishing importance levels
as “high”, “substantial”, “small”, and “negligible”. Likert scale rankings are an established tool for the
social-cultural valuation of ES (e.g., Camps-Calvet et al. 2016; Soy-Massoni et al. 2016). Next, survey
participants were asked to state the perceived trend of each of the ES over the last 20 years; these
responses were standardized into declining, stable, enhancing, and not sure. The final list of
evaluation criteria encompassed all ES identified as “most important” by at least 40% of the survey

respondents (Figure 3).
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When ES provision based evaluation criteria were discussed with the FD21, an additional list of
evaluation criteria was proposed and brought into discussion during the second stakeholder workshop.
Participants of this workshop then agreed on five additional criteria that were supposed to describe the
social and economic impact of policy alternatives on the one hand and policy constraints in the form
of implementation costs on the other hand (Figure 3).

3.3 Evaluation of policy alternatives

The policy evaluation included criteria performance scoring and criteria importance weighing as well
as the application of a mathematical aggregation model. The criteria scoring and weighting were both
conducted in participatory manner during the second advisory board meeting among 20 participants
(see Annex B).

3.3.1 Criteria performance scoring

For the participatory scoring exercise, participants were split into four groups, whereby stakeholders
from different domains, such as wine farmers and NGO representatives, were heterogeneously mixed
across groups. Split-up groups were facilitated by a research team member or by an FD21 expert. Each
group discussed and scored each criterion for each of the eight policy alternatives and for the status
guo. The final score for each criterion was derived as the average of the scores provided by each of the
four stakeholder groups (see Table 2). Criteria related to policy objectives (see Fig. 3) were scored as
worse (numeric score: 0.000), approximately equal (0.333), better (0.666), and much better (1.000).
Criteria related to policy constraints were scored as low (numeric score: 1.000), moderate (0.666),
high (0.333), and very high (0.000).

3.3.2 Elicitation of criteria weights

The elicitation of criteria weights was conducted as an individual valuation exercise by 18 workshop
participants. The weighting was carried out on a five-point Likert scale, each scale attached to a
linguistic variable (this is a common approach in MCDA, see Allain et al., 2017). The answers were
then normalized into numerical weighting factors between 0 and 1. The linguistic variable no
importance renders a weighting factor of 0.00, low importance a weighting factor of 0.25, medium
importance of 0.50, high importance of 0.75, and very high importance of 1.00. The final weights used

in the evaluation were established as average values across all workshop participants (see Figure 4).

3.3.3 Model application
The application of an aggregation model followed the objective to rank the policy alternative

regarding their suitability in meeting the evaluation criteria. For this purpose, we used a weighted
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linear aggregation (WLA) model—a model that is commonly used in MCDA (Langemeyer et al.,
2016; Allain et al., 2017). Thereby, the alternative ranking is determined by the sum of the weighted
criteria performance scores across all criteria. We applied both equal weights (weighting factor = 1)
and average stakeholder weights (see Table 3) elicited during the second participatory workshop.

3.4 Reflection

The reflection included a final discussion of evaluation results. This discussion followed
recommendations by Saarikoski et al. (2016) to use the potential of MCDA in ranking policy
alternatives as an input to “open up discussion” rather than to close it down. The goal of this exercise
was an additional critical reflection on the evaluation of policy alternatives and a feasibility-check for
the implementation of alternatives. Therefore, evaluation results were presented to 16 participants of a
third stakeholder workshop, which took place in January, 2017 (see Annex C). For the discussion,
stakeholders were divided into four heterogeneously split-up groups each either facilitated by a
researcher or an FD21 expert, who also kept notes of the discussion results. Within each split-up
group, two out of the eight policy alternatives were discussed with regard to potential facilitators, i.e.,
crucial stakeholders and barriers for their implementation. Discussions in the split-up groups were
followed by a group discussion including all workshop participants. Results constitute a summary of

the main discussion points based on the facilitators’ notes.

3.5 Post-assessment for quality control

Finally, and in order to control for the quality of the participatory process, we conducted a second

round of interviews. The interviews were centrally designed for all 27 case studies of the European

Union-funded research project OpenNESS (www.openness-project.eu). For a detailed description of
the interview structure and further details on the results see Dick et al. (forthcoming): Case study 19
(DONN). The selection of interview partners was proposed by FD21 and restricted to stakeholders
who had participated in the stakeholder workshops. Eleven interviews were conducted in April 2016;
nine as face-to-face interviews and two in written form. Following Fish et al. (2016), results from the
interviews were structured around three major arguments for stakeholder involvement in
environmental decision making: normative-based arguments, process-based arguments, and outcome-

based arguments.
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4 RESULTS

4.1 Evaluation criteria and policy alternatives

Our study identified 17 ES provided by the traditional vineyards of Dofiana (Table 1). Most of the
identified ES broadly correspond to internationally established ES classifications (MA, 2005; TEEB,
2010; Haines-Young & Potschin, 2013). Others capture flows of benefits that are more specific for the
traditional vineyards of Dofiana, such as maintenance of traditional ecological knowledge. The six
most important ES identified by local residents and selected as evaluation criteria reflect the close
cultural ties between the local population and wine production and include: (1) food production
(grapes, wine, vinegar), (2) sedimentation and erosion control, (3) provision of ecological corridors
for biodiversity, (4) maintenance of cultural identity, (5) landscape aesthetics, and (6) wine tourism.
All six criteria were deemed substantial or highly important (based on the Likert scale rankings), and,
with the exception of wine tourism, all six were assumed to have declined over the past 20 years.

Following stakeholder requests, the list of evaluation criteria was complemented by employment and
economic impact on wine sales to evaluate the socio-economic impact of policies, as well as time use,
administrative difficulty, and monetary costs to assess the implementation costs of different policies.
This produced a total of 11 evaluation criteria that were subsequently scored and weighed by the
workshop participants (Fig. 3).
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Table 1. Perceived importance of ES from Dofiana’s traditional vineyards and their trends over
the past 20 years. Importance of ES derived from Likert scale ranking (1 = negligible, 2 = small, 3 =
substantial, 4 = high) and stated perception of ES trend, both based on a survey among local citizens
(N=172).

. Likert scale ranking Trend
Ecosystem services -
Selected Mean SD Decline Stable Increase  Notsure  Overall
Food production (grapes, 63% 371  (159) 57.8%  17.4%  147%  10.1% \

wine, vinegar)

:\é';']rt‘it&“ance of cultural 62% 328  (1,36) 467%  346%  103%  84% /<>

Provision of ecological

0, 0, 0, 0, 0,
cortidors for biodiversity 55 % 3,45 (1,35)  684%  105%  7.3%  13.7% N

Sedimentation and erosion

control 55 % 3,25 (1,29)  705% 7.4% 4.2% 17.9% \
Landscape aesthetics 44% 2,65 (1,36) 54.0% 25.0% 3.9% 17.1% \
Wine tourism 42 % 2,68 (1,33) 4.1% 13.7% 82.5% 12.7% Va
Water regulation 35 % 2,80 (1,24)  41.0%  37.7% 8.2% 131%  \J/<>

Village fetes associated with

vineyardsiwine production® ~ 22% 260 (1,26)  280%  560%  60%  10.0% PN

Cohesive and social unifier® 23 % 2,61 (1,20) 66.7% 15.4% 5.1% 12.8%

Artistic manifestations

associated with 21 % 2,36 (1,26) 25.0% 30.6% 19.4% 25.0% >
vineyards/wine production®

Climate regulation 15% 2,69 (1,34) 423%  34.6% 0.0% 231%  \f<>
Maintenance of traditional 13% 259  (1,46) 865%  45%  45%  4.5% N
ecological knowledge

Maintenance of traditional 11% 2,84  (106) 947%  00%  00%  53% N
farming techniques

Biomass production 9% 2,31 (1,49) 56.3% 18.7% 0.0% 25.0% \
Agro-biodiversity 8 % 2,92 (1,32) 21.4% 42.9% 21.4% 14.3% >
Resistance to plagues 8 % 2,14 (1,09) 21.4% 71.4% 0.0% 7.2% —
Firewall 5% 1,75 (1,03) 125%  50.0% 0.0% 37.5% >

1Many cultural traditions such as village fests (Fiestas de la Vendimia) are closely associated with wine production cycle.
“Most traditional wine producers are organized in production association and various steps in the wine production cycle are
jointly carried out (farmers and producers helping each other with their work force), which is perceived to strengthen social
cohesion.

*The close cultural link between local people and wine production is manifested in the work by local artists, such as poets,
painters, and musicians.

*Traditional wine farmers (and producers) are assumed to hold extensive knowledge on the local ecosystem system and its
interplay for instance with climatic phenomena.

®Wine farmers maintain knowledge about traditional farming techniques that guarantee a sustainable wine harvest.
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Figure 3. Evaluation criteria used in the participatory MCDA in decision making to maintain
Doiiana’s traditional vineyards and ES. Criteria related to the ecosystem services provision derived
from a survey of 172 local inhabitants; criteria related to the socio-economic impact and
implementation costs defined during a stakeholder workshop.
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Based on the survey and the first stakeholder workshop, eight policy alternatives were established in
support of Dofiana’s traditional vineyards and to sustain the ES they provide. These policy alternatives

include:

A. The promotion of marketing strategies for traditional vineyards' products; this measure was
initially thought to be implemented by the National Ministry of Agriculture, yet later in the
participatory process it was also discussed as a measure that could be implemented at the

local level.

(o8]

. Ecolabelling consists in the creation of a certification scheme based on the denomination of
origin, in this case, associated to the Natural Park of Dofiana, and by a set of ecological

criteria that a certified wine product would need to comply with.

C. The promotion of wine tourism was thought of as a measure to be implemented by public

(local) entities.

D. The implementation of payments for the provision of ES includes the creation of monetary
incentives for viticulturists; during the participatory process it could neither be specified who

would need to pay for these ES nor as to which ES would enter the scheme.

E. The promotion of traditional vineyards for the European Union’s Common Agricultural
Policy (CAP) subsidies was meant to be implemented within in the framework of the

Andalusian rural development plan (2014-2020).

F. The promotion to declare Dofiana’s traditional vineyards as UNESCO Cultural World
Heritage sites was encouraged by the tentative listing of La Rioja and Rioja Alavesa as

Cultural World Heritage sites (http://whc.unesco.org/en/tentativelists/5793/).

G. Awareness generation on ES stewardship provided by traditional vineyards includes
educational campaigns at different levels, such as at public administrations, among local

population, and in the wine-producing sector itself.

F. The tax reduction for wine farmers involves property related taxes or product related taxes

and was meant as policy to be implemented at the national level.

In addition to these eight policy alternatives, we introduced the status quo that means no additional

action to be evaluated as the ninth alternative, alongside the others.
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4.2 Evaluation of policy alternatives

The evaluation included the comparison of eight policy alternatives across 11 evaluation criteria (Fig
3). By means of participatory criteria performance scoring, the impacts of the policy alternatives and
the status quo on the criteria were estimated (Table 2). Possibilities for improvement were especially
seen for wine tourism, to lower the extents for the maintenance of cultural identity and for wine sales.
Food production (grapes, wine, vinegar) is assumed to have lower elasticity, expressed in criteria
scores between 0.33 and 0.58; this means this criterion has a lower sensitivity to changes induced by
the proposed policy alternatives.

Table 2. Impact matrix for the evaluation of policy alternatives to maintain Dofiana’s traditional
vineyards

Scorings derived through a participatory scoring exercise. Individual criterion scores represent the
average score across four split-up groups. Policy objectives criteria scored as follows: worse (0.000),
approximately equal (0.333), better (0.666), and much better (1.000). Policy constraints criteria
scored as low (1.000), moderate (0.666), high (0.333), and very high (0.000).

Policy objectives criteria Policy constraints criteria
S —
8 s 3 8 2
o s> g S 52 5 2
= £ S5£ s w&x 85 |5 E g
£ 5 8= 7 se? S22 28 5 - B >
> sy o9 = =0 O O @ O = o & = [
2 € w8 83 €2z £5 g2 o > = g
& § 8g £:£ g58 s %3 £ £ = g
Policy Alternatives L = LS g5 aos =25 s = = 3 =
A.Promotionof marketing g3 092 050 058 058 092 058  1.00 0.67 0.58 0.25
strategles
B. Ecolabelling 067 092 033 058 058 075 058 0.83 0.67 0.58 0.67
C. Promotion of wine 083 075 042 042 050 092 083 100 0.58 0.58 0.33
tourism
D. Payments for 067 058 058 067 075 067 067 083 033 042 033
ecosystem services
E. UNESCO Cultural 067 075 042 050 058 092 067 1.00 017 008 050
World Heritage
F. Awareness raising for
ecosystem services 042 067 042 050 050 083 075 0.83 0.33 0.17 0.75
stewardship
G. Common Agricultural 67 033 058 058 058 050 067 050 100 067 025

Policy (CAP) subsidies
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H. Tax reduction for wine

0.58 0.42 0.42 0.33 0.33 0.42 0.42 0.33 1.00 1.00 0.08
farmers

Status Quo 0.00 0.08 0.08 0.00 0.00 0.08 0.00 0.00 1.00 1.00 1.00
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327  The weighting of criteria conducted through a stakeholder survey indicates a particular importance of
328  the socio-economic criteria employment and wine sales (Fig. 4). From the six ES that had been
329  weighted, in average, only wine tourism was given the same importance (g = 0.81). Fairly low
330 standard deviations of weights assigned to the criteria indicate a general consensus among individual
331  stakeholders about the importance of these criteria. Stakeholders especially agreed on the high
332 importance of wine tourism (¢ = 0.11). Lower consensus was Seen regarding the importance of the
333  provision of ecological corridors for biodiversity (c = 0.19) and the maintenance of cultural identity
334 (0=0.20).

Average  Standard

Deviation
Ti
ime use 058 0.12
Administrative difficudty
. 0.59 0135
Landscape aesthetics 0.63 015
Wine production 0.67 0.17
Mbonetary cost .
0.72 0.1
Ecol corridor & biodiversity -
0.73 0.19
Cultural identity 0.75 020
Erosion control
0 0.16
Wine tourism 0.81 0.11
Wine sales
| 031 0.14
Employment
pla | 081 0.14
0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00

Figure 4: Weights assigned to evaluation criteria in the case of Dofiana’s traditional vineyards
Weights have been assigned by 18 stakeholders using Likert scale rankings embedded in an individual

survey (conducted during a stakeholder workshop).
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Through the application of the WLA model, two rankings of the policy alternatives have been created
(Table 3). Ranking I results from an application of equal weights (weighting factor = 1), which means
it is directly derived from the scores of the impact matrix (Table 2). Ranking Il is based on the same
scores under consideration of the specific weights assigned by stakeholders to each evaluation
criterion (Annex D: Impact matrix under consideration of stakeholder weighting). Both rankings are
roughly consistent, for instance in the first position in which the policy alternative A. Promotion of
marketing strategies is placed and in the last position where the Status Quo is located. The
application of stakeholder weights showed only small differences compared to Ranking I. The change
in alternatives B. Ecolabelling and C. Promotion of wine tourism on the second and the third
positions of the ranking is almost negligible due to the extremely small differences in the scorings. A
larger difference can be observed in alternative G. Common Agricultural Policy (CAP) subsidies.
This alternative ranked fifth in the equal weights Ranking | but only seventh under consideration of

stakeholder weights in Ranking I1.

Table 3. Evaluation of policies to maintain Dofiana’s traditional vineyards and related ES.

The evaluation relies on the assumed impact of policy alternatives on 11 evaluation criteria; these
impacts have been determined during a participatory workshop on a scale between 0 and 1. The final
ranking is determined by the sum of weighted criteria impacts. Ranking I is based on equal weights
(weighting factor = 1) across all criteria (Annex D). Ranking Il is based on weights elicited during a
participatory workshop built as an average across 18 individual stakeholder responses (Annex E).

Ranking | Ranking 11

(based on equal weights) (based on stakeholder weights)
Policy alternatives Rank Sum Average Rank Sum Average
A. Promotion of marketing strategies 1. 7.412 0.674 1 5.406 0.491
B. Ecolabelling 3. 7.161 0.651 2. 5.197 0.472
C. Promotion of wine tourism 2. 7.163 0.651 3. 5.194 0.472
D. Payments for ecosystem services 4. 6.495 0.590 4. 4.738 0.431
E. UNESCO Cultural World Heritage 6. 6.246 0.568 5. 4.661 0.424
F. Awaren_ess raising for ecosystem services 7 6.162 0560 6. 4508 0.410
stewardship
G. C_or_nmon Agricultural Policy (CAP) 5 6.328 0575 7 4.427 0.402
subsidies
H. Tax reduction for wine farmers 8. 5.330 0.485 8. 3.665 0.333

Status Quo 9. 3.250 0.295 9. 5.406 0.491




Important note: This is the author’s post-print version of a research paper that was accepted for publication in
the journal Ecosystem Services (Elsevier). Therefore, it underwent full peer review but has not been through the
copyediting, typesetting, pagination and proofreading process, which may lead to differences between this
version and the published version: Langemeyer J., Baraibar S., Palomo I., Gdmez-Baggethun E. (2018).
Participatory Multi-Criteria Decision Aid: A way to operationalize ecosystem services. Ecosystem Services: 30,
Part A, 49-60. https://doi.org/10.1016/j.ecoser.2018.01.012




349
350
351
352
353

354
355
356
357
358

359
360
361
362
363
364
365
366
367

368

369
370

371
372
373
374
375

376
377
378

Important note: This is the author’s post-print version of a research paper that was accepted for publication in
the journal Ecosystem Services (Elsevier). Therefore, it underwent full peer review but has not been through the
copyediting, typesetting, pagination and proofreading process, which may lead to differences between this
version and the published version: Langemeyer J., Baraibar S., Palomo I., Gdmez-Baggethun E. (2018).
Participatory Multi-Criteria Decision Aid: A way to operationalize ecosystem services. Ecosystem Services: 30,
Part A, 49-60. https://doi.org/10.1016/j.ecoser.2018.01.012

4.3 Reflection on the evaluation of policy alternatives

The final discussion aimed at a critical reflection of the evaluation of policies conducted in previous
steps. Most importantly, the discussion led to the conclusion that not a single policy alternative was
most promising but rather a combination of at least the three highest ranked policy alternatives (A.

Promotion of marketing strategies, B. Ecolabelling and C. Promotion of wine tourism).

The final discussion also helped in uncovering that one of the most important barriers for the
implementation of policy alternatives is given by lacking leadership and lacking unity within the
stakeholder group of traditional winegrowers and the wine growing sector in general. A stronger
alliance between winegrowers, wine producers, and local municipalities was assumed to be critical to

reverse the decline of ES from traditional vineyards in Dofiana.

The discussion further raised the issue of scale as critically determining factor for the implementation
of policy alternatives. Although previous European CAP subsidies for vineyard abandonment were
seen as the major drivers of the decline in ES, the most important ES provided by traditional vineyards
were rather of local (e.g., maintenance of cultural identity) or regional importance (e.g., sedimentation
and erosion control). The absence of the agricultural department of the Andalusian government in the
process was seen as symptomatic for the disinterest of regional, national, and European scale
administrations in the environmental stewardship function that traditional winegrowers are carrying
out, for instance, by providing ecological corridors for biodiversity in the buffer zone surrounding the
National Park of Dofiana.

4.4 Quality of the participatory MCDA process

Stakeholder interviews allowed for a final quality control of the MCDA process. Results are structured

around three major arguments that Fish et al. (2016) presented for stakeholder participation in IAES:

Normative-based arguments: Stakeholders involved in this process evaluated the participatory MCDA
as highly transparent and inclusive (Fig 5), and thus in line with the general principle for a legitimate
conflict resolution procedure in fuzzy environments (O’Neill, 2001). Our study shows margin for
improvement in the systematic inclusion of stakeholders and an overrepresentation of small-scale

winegrowers was recognized.

Process-based arguments: Notwithstanding some remaining skepticism and distrust between
stakeholder groups, most stakeholders considered the participatory MCDA process as highly valuable

for building trust and facilitating mutual learning across the different stakeholder groups. The
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inclusion of stakeholders in all steps was perceived to enhance legitimacy and guaranteed strong
control for stakeholders during the decision-making process; it even allowed identifying common
interests among stakeholder groups that were previously assumed to defend opposing objectives. Yet,
a repeated critique by interview partners was about the lack of consideration and alignment of
previous and in parallel ongoing processes.

Outcome-based arguments: Participants stated a large overall satisfaction with the process and
described its outcomes as highly useful with regard to the general objective, to coin a strategy that
would maintain the traditional vineyards of Dofiana and to sustain local stewardship of ES. In
retrospect it can be argued that researchers in this study basically functioned as facilitators or catalysts
to include local knowledge in the ES assessment. The ES concept was thereby perceived as a bridging
tool for communication and expression of pluralistic objectives across different stakeholder groups.

All the relevant stakeholders were
represented

There was a high level of interaction
among the represented stakeholders

The process was transparent

I trust the people involved

The process was inclusive and provided
opportunities to get involved

There was good facilitation

The process was aligned with other on-
going processes

Figure 5: Process quality control of the participatory MCDA conducted in the case of Dofiana’s
traditional vineyards.
Evaluation of the stakeholder process. Based on 11 anonymous interviews to participants of the
stakeholder workshops using a 5-point Likert scale ranking, where 1 means not at all satisfying and 5
means fully satisfying.
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5 DISCUSSION

Our study aimed at a rigorous inclusion of stakeholders’ knowledge and objectives within an IAES in
real world decision making. In the following, we lay out the strengths and weaknesses and lessons
learned from applying the participatory MCDA to conduct an IAES in the case study of traditional

vineyards in Dofiana.

5.1 Representation of multiple stakeholder objectives

The lack of attention paid to problem structuring in the environmental MCDA (Allain et al., 2017)
constitutes a critical issue for the legitimacy of IAES. We argue that a participatory approach to the
problem structuring as conducted in the Doflana case study can add legitimacy to IAES. Our study
confirms previous studies (e.g., Cork & Proctor, 2005; Furst et al., 2013) that addressed the
importance and practicality of deliberative approaches to define policy alternatives as well as the
importance of selection of evaluation criteria with regard to stakeholder objectives. The criteria
selection has a fundamental influence on the outcomes of MCDA, which makes the common praxis of
expert and data availability driven selection of ES (e.g., Langemeyer et al., 2016) highly questionable.
The participatory selection of ES as evaluation criteria helps steering an 1AES to the most relevant

stakeholder objectives it needs to focus on and can thereby add legitimacy to decision making.

In this study, we relied on a survey that considered a wide range of stakeholders and their objectives.
Predictably, the production of grapes, wine, and vinegar, which traditionally is one of the main
economic activities in the area, was perceived as the most important ES. Yet, Dofiana’s vineyards are
rarely profitable from a purely market viewpoint, and their persistence can only be explained by strong
cultural ties to the land and the activity (Polonio et al., 2005). The stakeholder driven approach of ES
prioritization allowed us to account for less tangible “relational values” (Chan et al., 2016), which
local inhabitants assign to traditional vineyards and that have led to the selection of maintenance of
cultural identity among the evaluation criteria. An influential global analysis has stressed in this
context that societies become less dependent on the local provisioning and regulating ES in the course
of their economic development; at the same time, their dependency on cultural ES increases (Guo et
al., 2010). They are also increasingly recognized for their economic importance, especially in relation
to tourism activities (Martin-Lépez et al., 2009) and their loss is generally irreversible in short- to
medium-term (Ojeda, 1997). While qualitative approaches to value cultural ES, e.g., based on social
media data, are still in their infancy (Tenerelli et al., 2016), participatory assessments of ES, including
interviews, surveys, and focal groups, are key to integrate less tangible cultural ES into decision

making.
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In addition, and as shown by our study, participatory approaches to ES assessments can also support
the prioritization of regulating and supporting services, especially when evidence and biophysical data
on ES are lacking (Fish et al., 2016), which is still a common obstacle for IAES conducted in real
world decision making. For example, a recent study had shown for the National Park of Dofiana that
land-use changes in traditional vineyards have most likely increased land erosion and enhanced marsh
siltation (Gaitan-Cremaschi et al., 2017). Although the scientific evidence base remained thin,
stakeholders considered sedimentation and erosion control as an important evaluation criterion;

similarly, they selected the provision of ecological corridors for biodiversity.

We also assume the recognition and integration of non-ES objectives expressed by local stakeholders,
during the participatory MCDA process, as an important condition for a successful IAES. Stagnant
grape prices, lack of generational turnover in the vineyard sector, and CAP subsidies for abandoning
and uprooting have been identified as major drivers for the loss of traditional vineyards in Dofiana
(Gaitan-Cremaschi et al., 2017). In response, stakeholders assumed employment and impact on wine
sales needed to be considered in the IAES. ES do not necessarily capture all objectives that
stakeholders hold and a decision-making process might lose its relevance and legitimacy without the
flexibility to integrate non-ES criteria.

5.2 Simple evaluation approaches for complex solutions

Our study took place in a context with relatively few formal data on the ES selected as evaluation
criteria. Inspired by Koschke et al. (2012), we fully relied on stakeholder knowledge in criteria
performance scoring to evaluate the different policy alternatives. Given the complexity of social-
ecological feedbacks, Saarikoski et al. (2016) underlined that uncertainties and even conflicts about
formal data are common in environmental decision making based on an IAES. At least for Dofiana,
local stakeholders were assumed to have the largest expertise to evaluate how different policy
alternatives would affect the provision of ES and the results of participatory criteria scoring were
shared and fully accepted by all stakeholders involved in the participatory MCDA process. The (mis-
)match of the scoring of criteria between four separate split-up groups thereby indicated higher and

lower uncertainties among the stakeholders about the performance of specific criteria.

The influence of stakeholder weights on the evaluation of policy alternatives has been relatively low.
This might be explained by the participatory selection of evaluation criteria. We also assume this to
explain the (unexpectedly) low standard deviation of weights or, said differently, the wide agreement

among stakeholders regarding the ES that they assumed important. Future applications of the
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participatory MCDA might provide evidence if a participatory selection of evaluation criteria can

partly substitute a sophisticated weighting approach and vice-versa.

Environmental decision making, such as in the Dofiana case study, can generally be assumed to embed
trade-offs between ES (Turkelboom et al. forthcoming), that means a strong delivery of one ES
diminishes another ES. The WLA model applied in this study has often been considered “reductionist”
when trade-offs are at stake due to the lack of consideration of incommensurability relationships
(Munda, 2008); this means that, in WLA, bad performance in one criterion can be compensated by
good performance in another criterion (Langemeyer et al., 2016; Saarikoski et al., 2016). Despite this
clear limitation, in the Dofiana case study, a WLA model has been preferred over more sophisticated
but also more complex mathematical approaches, such as NAIADE or ELECTRE II, for its intuitive
mathematical procedure. Where other models are often perceived as “black boxes” the mathematical
model underlying WLA widely guaranteed transparency and comprehensiveness during the decision-
making process. We assume that theoretical drawbacks of the WLA approach were widely balanced
out using the evaluation rankings (Fig. 3) not as an end-point but as a starting point for the final
reflection (cf. Stirling, 2006; Saarikoski et al., 2016).

Land-use changes are generally assumed to be caused by a combination of drivers (Plieninger et al.,
2016). To reverse the decline of ES resulting from land-use changes, a combination of policy
alternatives has been shown to be needed in response. While the participatory MCDA clearly stressed
that the status quo only accelerates ongoing losses of ES in Dofiana (Zorrilla-Miras et al., 2014;
Palomo et al., 2011), the final discussion showed that there is no single policy alternative that would
alter the loss of ES from Donana’s traditional vineyards. Where the classical MCDA approaches often
culminate in the simplistic selection of a single policy alternative (cf. Alain et al., 2017), the simple
WLA approach applied in this study has helped to operationalize an IAES that opens up a debate
about hybrid solutions, for instance, a combination of policy alternatives including the A. Promotion

of marketing strategies, B. Ecolabelling, and C. Promotion of wine tourism.

5.3 ES stewardship through local stakeholder empowerment

The participatory MCDA of this study created awareness about the need of local solutions to the
overarching problem of declining ES from Dofana’s traditional vineyards. The shift toward land uses
that provide higher market value is a major driver of land-use change in ecosystems across the world
(Lambin et al., 2010). In Europe, EU policies incentivized short term, private, monetary benefits at the

expense of reduced ES (i.e., De Groot, 2006). Local stakeholders in Dofiana have thereby lost
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influence in land-use management (Gémez-Baggethun et al., 2012) and feel disempowered toward the
regional Andalusian government, the Spanish government, and the EU. Policies relying on these
institutions were evaluated as less effective for the purpose of maintaining ES. Yet, the participatory
MCDA process of this study has helped to increase the understanding among local stakeholders
involved that counteracting the global decline in ES—described by the MEA (2005) and other
studies—requires consolidated policies at the local level. The use of the participatory MCDA for IAES
counteracted the perception of disempowerment among local stakeholders, as it helped to create
awareness for the role of winegrowers as local stewards of multiple highly appreciated ES. The
participatory MCDA process allowed for learning and mutual trust building between the local
stakeholders, thereby paving the way for consolidated local polices to sustain ES (Ostrom, 2015). We
assume that the overrepresentation of small-scale winegrowers—as key stakeholders that are both
highly affecting and highly affected by the decisions at stake (Morris et al., 2009)—during the
stakeholder workshops helped their empowerment as stewards of ES. We assume the absence of
politically or economically more powerful stakeholders, such as national government and industrial
farmers, to have facilitated trust building and empowerment of local stakeholders. However, their
absence during the process means their interests are not considered, this might hamper the
implementation of policy alternatives and might even cause future opposition to them. The
participatory MCDA process has also uncovered the lacking union of local stakeholders, which is now
identified as the major obstacle in curbing the declining trend of traditional vineyards and enhancing

stewardship for ES.

6 Conclusions

This study highlights fundamental benefits for environmental decision making related to the
integration of stakeholders into IAES. Results reinforce that participation is adding legitimacy (based
on the consideration of stakeholder objectives) and valuable information (based on stakeholder
knowledge) to decision-making processes, especially but not exclusively, if formal data is scarce and
uncertainties are high. Participatory MCDA has shown to be a powerful framework for the inclusion
and empowerment of stakeholders within IAES, and, by opening up discussions, capable of evaluating
and supporting the consolidation of policies. Finally, and in line with other ongoing research, we argue
that legitimate participatory processes that consider the multiple objectives of local stewards and
integrate local knowledge and values are most promising in fostering environmental stewardship to

secure the resilient supply of ES.
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