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Highlights:
e A review of content analyses assesses the implementation gap of ecosystem services
e Science-policy interfaces and transdisciplinarity can enhance knowledge transfer
e Better consideration of conceptual findings from implementation research is needed
e Ecosystem service valuation should consider needs of implementing actors
e Using complementarities of valuation methods contributes to this consideration
Abstract

Economic valuation has been presented as an important tool for enhancing the consideration of
ecosystem services (ES) in decision-making. Recent literature provides evidence that an
implementation gap between theoretical findings, consideration in the policy sphere, and
measurable action in practice persists. Our paper aims to contribute to its closure. First, we assess
why this gap exists by reviewing the literature on how the ES concept is adopted in policy
documents and the legal system. Secondly, we present tools and structures that enhance better
information transfer from valuations among actors in order to achieve transdisciplinary
collaboration. Therefore, this article complements literature on science-policy interfaces (SPI) with
elements from implementation research. It shows that SPIs are beneficial for different
implementation contexts. Thirdly, we analyze case studies that reveal how ES valuation (ESV) could
integrate the needs of various actors to get relevant to decision-makers and practitioners. We find

that opportunities of different implementation contexts are not sufficiently accounted for in the
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design of ESV. This could be achieved by combining traditional monetary valuation with
deliberative techniques whose capacities to communicate and transfer information varies with
implementation contexts. Exploiting this complementarity will help researchers, decision-makers

and practitioners to close the implementation gap.

Keywords: Ecosystem Services Valuation, Deliberative Valuation, Implementation Research,

Science-Policy Interface, Decision-Making, Implementation Gap

1. Introduction

The Ecosystem Services (ES) concept has become an important tool to support the integration of
environmental needs in public policy (Daily et al, 2009; Guerry et al, 2015; Oudenhoven et al,
2018). Relevant information, maps, classifications and scenarios are used in order to enhance the
process of decision-making to include environmental stakes in their choices (Polasky et al, 2015;
Schirpke et al, 2017; Falk et al, 2018). The Ecosystem Service Valuation (ESV) can help highlight
effects on human well-being (Salles, 2011), achieve mainstreaming ES in public decision-making
(Constanza et al, 1997; Su and Peng, 2018) and information transfer (DeGroot et al, 2012; Wegner
and Pascual, 2011). Although a growing literature exists on the importance of ESV, Laurans et al
(2013) raised the issue of the effective use of ES valuation in decision-making; the answer being
that this use remains limited. They pointed out the existence of a literature gap concerning this
issue: “The common rule is to present an economic valuation, then suggest that it [may] be used
for decision-making, but without this use being either explicited or contextualized, and without

concrete examples being provided nor analyzed” (Laurans et al, 2013; p. 217).

As a possible interpretation the authors suggest that researchers are not really interested in the
use of Ecosystem Services Valuation by practitioners in decision-making at all (Spash and Vatn,
2006; Laurans and Mermet, 2014; Olander et al, 2017). Sharing the viewpoint which is also
expressed in Marre et Billé (2019), we refer here to a “demand-driven use of ESV” where
valuations are not offered by scientist hoping to contribute to the overall issue. Instead, ESV is
actively demanded or proposed by decision-makers, practitioners or trans- or interdisciplinary
institutions. This gave rise to what some authors argue to be an “implementation gap” of ESV

(Levrel et al, 2017). Our paper aims to contribute to closing this gap in four ways.

First, we attempt to figure out this “implementation gap.” A significant literature about the use of



the ES concept in policy documents (e.g. Rozas-Vasquez et al, 2018; Teixeira da Silva et al, 2018),
among practitioners (Poljanec-Boric et al, 2018) and in legislation (Adaire and DiPinto, 2018;
Sharon et al, 2018) has emerged recently. We provide a review of this literature in order to assess
and summarize how the ES concept is applied in practice and what promotes or harms its efficient

use.

Second, many necessary guidelines on how to conduct and promote results of ES research to
enhance implementation among decision-makers have emerged (e.g. Fisher et al, 2009; Rosenthal
et al, 2015; Olander et al, 2017). Nevertheless, the theoretical foundations of implementation
research have not been sufficiently accounted for in the ES literature yet. We present this
literature and link it to the existing literature about ESV. We therefore define implementation
context of ES policy as a situation in which a decision about ES governance (or more general issues)
has to be either enforced or assessed. This includes in particular how this process is affected by
external factors such as the institutional setting, data availability, human capital, etc. In this article
we will mainly focus on the institutional setting. The question here is how valuation can address
the various implementation contexts and needs of science-policy interfaces (SPI). The use of
several types of valuation techniques has been shown to be beneficial to account for different
value dimensions (Jacobs et al, 2018). Given the current decision-making processes, how can
valuation techniques evolve to meet the needs of the authorities charged with the

implementation?

Third, we include institutional vehicles such as SPI that can considerably improve information
transfer (Cash and Moser, 2000; Sarkki et al, 2014; Young et al, 2014) into our analysis. SPI are
structures of processes aiming to use the intersection between science and policy to support
decision-making by exchange, co-evolution and joint construction of knowledge (adapted from
van den Hove, 2007). Based on these better-informed decisions, policy implementation affects
the ES initially assessed and valued (Guerry et al, 2015). Figure 1 illustrates this “classical view” on
the role of ESV within the decision-making process: Valuation is produced by researchers and
expert consultants or co-produced in SPIs and delivered to the “decision-making sphere” at
different scales (local, global, etc.) The latter decide on a policy by using or not using this
knowledge. As illustrated, this is the step where scarce interest of the use of ESV is observed by
Laurans et al (2013). The policy is applied by administrations and charged organizations (the

implementation sphere) and affects the ES initially valued.
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Figure 1: Classical view in the literature on the relation between the spheres of Ecosystem Services Valuation,

Decision-Making and Implementation

As an example, the Economics of Ecosystems and Biodiversity (TEEB) framework which created
considerable attention (although criticized from an academic point of view, Tisdell et al, 2014) for
conceptualizing and standardizing ES valuation (TEEB, 2010), states in its study report for local and

regional policy-makers that it is “intended to guide policy-makers in designing their own processes

for appraising and considering nature’s benefits” (TEEB 2010; p.7). Hence, decision-making

processes are seen as having to be adapted in order to better integrate the results of valuation.

Therefore, we propose a complementary process to that one in figure 1 to be considered. Our
analysis shows that the uptake of ES within policy depends - of course - on decision-making, but
on implementation context as well. It recapitulates how a transdisciplinary interplay between
implementation contexts, science-policy interfaces and ESV (e.g. Martin-Ortega et al, 2015) can
enhance the uptake of ESV within decision-making. In consequence, this might contribute to the
closure of the implementation gap. In exploring this we modify Figure 1 to illustrate the potential

pivotal role of ESV and transdisciplinary research, see Figure 2.

The article is organized as follows: We firstly summarize the main findings on why the ES concept

is seen as a possible vehicle to integrate ES in decision-making and how it is already integrated in



policy documents and law (section 2). Being already broadly discussed in the literature, a short
overview of science-policy interfaces follows, while focusing on implications for research on
economic valuation of ES (section 3). We then introduce theoretical elements from
implementation research and how transdisciplinarity connects to bottom-up and top-down
implementation. Finally, we use these theoretical findings to discuss opportunities, limitations and
complementarities of different valuation techniques for policy implementation by using
exemplary case studies. We conclude with reflection on the role of empirical experience, SPIs in
transmitting information and the role of deliberative valuation approaches in providing policy

makers and practitioners with relevant information.

2. Evidence of the Mainstreaming of the Ecosystem Services concept

As pointed out in the Introduction, much effort is undertaken to inform decision-making about
the management of ES by using economic valuation. Therefore, it is necessary to assess whether
the concept of ES is well known and applied among decision-makers and practitioners. This so-
called mainstreaming helps to transmit theoretical evidence into concrete action and to consider
impacts of policies on Ecosystem Services (Daily et al, 2009, Maes et al, 2013). Adoption of the
concept is expected to improve understanding for environmental problems and to promote
sustainable solutions within local decision-making (Posner et al, 2016a). In this section we focus
on how far the mainstreaming of the ES Concept got and what advantages and caveats exists (i)

in policy design and public administration and (ii) in jurisdiction and law.
2.1 Use within policy and public administration

The following section presents drawbacks from studies dealing with the implementation of ES
within policy and administration by using either content analysis of policy documents or surveys
of practitioners. Table 1 presents significant articles assessing the integration of the ES concept.
These articles were selected from a web search of Google Scholar using the terms “Ecosystem
Services” coupled with either “Content Analysis” or “policy documents.” They were
complemented by papers appearing in the references of our first sample. The resulting selection
covers a wide range of different policy contexts, study areas and administrative scales, ranging
from local to international. Integration of ES is mostly measured by the degree of explicitness
(using the term “Ecosystem Services” or near substitutes or no explicit term at all) or by the degree
of detail used to describe the concept or specific services (e.g. Nordin et al, 2017). They provide

consistent results on how ES are included and where policy integration of the concept is



confronted with barriers. We identified five main issues which are addressed individually.

Explicitness and Implicitness

Nearly all papers of Table 1 report that ES are increasingly mentioned within policy context
(Bouwma et al, 2017; Rozas-Vasquez et al, 2018), but often implicitly (referring generally to the
role and function without using a specific term). Rarely, these benefits are called explicitly
“Ecosystem Services” (or equivalently), or specific Ecosystem Services (e.g. maintenance of
wildlife habitat, flood control, etc.) are mentioned. This lack of explicitness can be seen as an
indicator for existing gaps in understanding within administrations and the need for clear
definitions in order to diminish ambiguity (Hansen et al, 2015; Maczka et al, 2016). Accordingly,
possible trade-offs among different services are more difficult to address (Rozas-Vasquez et al,
2018). These findings confirm the analysis of Kettunen et al (2014) that a solid conceptual base
within policy spheres and administration exists and is growing, but not yet translated into

proactive outcomes.

Interdisciplinarity and Transdisciplinarity

Regarding the broad range of ways in which human well-being is affected by ES, it becomes
important to resolve trade-offs and synergies across different sections and domains (Bouwma et
al, 2017). Two concepts have to be distinguished: interdisciplinarity, where collaboration among
several disciplines brings multiple views on the same issue, and transdisciplinarity that aims not
only to cooperate, but to create a “common knowledge” among disciplines. This systematic use
of the ES concept is still limited, complicating cooperation among different administrative
departments and disciplines (Hatton MacDonald et al, 2014; Poljanec-Boric et al, 2018). This
finding is particularly noteworthy, given that interdisciplinary communication, a common ground
for dialogue among stakeholders, and awareness-rising are seen as important merits of the ES
concept (Hatton MacDonald et al, 2014; Maczka et al, 2016; Lam and Conway, 2018). Possible
solutions to foster this broader view could be to involve more stakeholders and strengthen
transdisciplinary capacities within administrations. Research agencies and universities can play a
role as knowledge brokers, notably for establishing practicable indicators and common knowledge

(Hansen et al, 2015; Teixeira da Silva et al, 2018; Rozas-Vasquez et al, 2018).



Differences Among Ecosystem Services

The consideration of ES depends on their nature: most studies examining different types find a
higher recognition of regulating services than it is the case for provisioning or nonmaterial services
(Maczka et al, 2016; Rozas-Vasquez et al, 2018). The latter are mostly considered in the context of
tourism and recreation (Bouwma et al, 2017; Nordin et al, 2017). The same difference is identified
by Lam and Conway (2018) but on different scales. At municipal level, recreation is the most
frequently mentioned service whereas at regional scale regulating services appear more often.
Only Hansen et al (2015) find no disparity among ES types within documents. The limited
integration of nonmaterial services other than recreation and tourism is possibly due to the
relatively low coverage of content analyses assessing other domains than those already closely
related to ES (e.g. flood risk management, land use planning, urban planning, economic affairs,
etc.) Interestingly, this retraces the same lack of less tangible nonmaterial services as is found in
the ESV literature in general (see Cheng et al, 2019). The frequently observed integration of
regulating services corresponds to an adaptation of the concept of ecological function (Potschin-
Young et al, 2017): they represent ecological processes necessary for an ecosystem to be in
condition to provide services. For economic valuation, this stimulates the debate about the
correct specification of intermediate and final services (Johnston and Russell, 2011; Potschin-

Young et al, 2017).

Spatial Scales

As seen above, different contexts and spatial scales are important to understand the use of the ES
concept within policy documents and possible barriers for their implementation (Claret et al,
2018). Given the diverse valuation methods, many studies are not easily adaptable to local
contexts or to be aggregated or disaggregated in order to fit into administrative borders of
practitioners (Hatton MacDonald et al, 2014; Teixeira da Silva et al, 2018). Moreover, this limits
the possibility to link ES to their service providing units (SPU), which would be necessary for

environmental-economic accounting (Lam and Conway, 2018; European Commission, 2013).

The inclusion of ES within the policy sphere depends on the spatial scale as well. In interviews
with practitioners, the latter seem to infer particular importance to regional and national scales
(Poljanec-Boric et al, 2018). Content analysis confirms this finding, by acknowledging that regional
and national scales are connecting local to global management and help to enforce a top-down

application of higher-scaled policy goals (Maczka et al, 2016; Rozas-Vasquez et al, 2018). For EU



policy, this top-down application depends on the type of policy: regulations are difficult to be
reframed and adapted to local and regional environmental contexts (Bouwma et al, 2017) whereas
directives depend on the necessary uptake at national and regional level (Kettunen et al, 2014).
However, regulations from upper-level institutions have been proven to be a possible motivation

to adopt the ES concept in practice (Raum, 2018).

Conceptual and Operational Integration

In order to judge whether the ES concept is represented conceptually in long-term visions or
operationally in short-term binding policy, Kettunen et al (2014) suggest distinguishing more
precisely between conceptual and operational integration. For Scotland and the EU, policy
documents provide a good level of conceptual integration of ES, which is important for general
communication and information, notably for NGOs and local officials. Both cases show lacks of
operational integration, which is needed to guide decision-makers and administrations (Hatton
MacDonald et al, 2014; Bouwma et al, 2017; Claret et al, 2018). This discrepancy is underlined by
Rozas-Vasquez et al (2018) and Nordin et al (2017) who detect no ES completely covered over the
whole process from conceptual description to concrete policy measures in environmental
planning documents in Chile and Sweden. Hence, the holistic development of alternatives to trade
off within ES management is inhibited. Only in Ontario (Canada) it is found that the ES concept is

explicitly used to motivate and design policy action (Lam and Conway, 2018).
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2.2 Ecosystem Services Concept in the legal system

The efforts to preserve ES are not only seen as a manner of public decision-making and legislature.
Moreover, the enforcement of environmental law is another important step and can help to
empower marginalized parts of the population often affected by environmental degradation
(Kallis et al, 2013). A general problem is the public good character of ES. Naturally, not having an
owner whose rights have been affected, a judgment on their legal distribution, provision or
conservation is a source of complications. Furthermore, the intrinsic value attributed to ES cannot
be taken into account (Beausonnie, 2018). This change if nature is defined as a legal subject with
its own rights, as it is the case in a few countries e.g. in Bolivia, Ecuador, India or New Zealand
(Studley and Bleisch, 2018). Several works reviewed and explained the place of the ES concept

and valuation techniques within legal enforcement.

First, the implicitness of ES in environmental law is underlined, confirming the analysis for policy
documents in section 2.1 (Mauerhofer, 2017). The concept is mostly used in so-called soft law
(long-term visions, guidelines) than in enforceable law (Mauerhofer and Laza, 2017). Sharon et al
(2018) find 67 cases in common law in English-speaking countries where specific ES are explicitly
mentioned, but rather as help to interpret specific cases than as a whole concept. In France, ES
are explicitly defined in the National Environmental Law (“Code de I’environnement”) since 2004

in order to account for damages on protected natural resources (Doussan, 2018).

Secondly, the use of ES depends on the scale. Given that environmental and urban planning is
more often treated by courts at regional or even municipal level, most appearances of the concept
are found at this stage rather than in higher-level courts (Sharon et al, 2018). This raises the
qguestion whether the complexity and interconnectedness of ES, going beyond administrative
borders, can be fully assessed. It is proposed to face this problem by shifting the focus on the
habitats and ecosystems, as within the legislation on the Natura 2000 Network (Fevre, 2018). The
underlying assumption is that the protection of ES can be achieved by a systemic approach by
protecting the environmental “functionality” at the origin of each single ES (Fevre, 2018). At this
point, the discussion on the concept of ecological functions (Potschin and Haines-Young, 2016) re-

emerges.

Thirdly, the economically based interpretation of Ecosystem Services is reflected in most contexts.
Several authors report an increasing use of the concepts in combination with questions of

valuation (Sharon et al, 2018) or production function based modeling needed for liability litigation
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restoration measures in the US (Adaire and DiPinto, 2018). In the latter case, authors take the case
of using choice experiments to judge the adequacy of restoration to offset losses in other habitats.
This expands the use of stated preference methods from purely economic applications such as the
determination of liability from the Exxon Valdez oil spill (Carson et al, 2003) to other domains.
Furthermore, the current focus on economic benefits from ES constitutes a reductionist frame
and risks considering less tangible benefits as providing less usefulness for jurisprudence (Doussan,
2018). Here, the inclusion of the expertise of multiple actors such as proposed in most bottom-up

implementation frameworks (see section 4) might be helpful.

Although literature provides evidence for influences and needs for the ES concept in jurisdiction,
its concrete use is still limited. Mauerhofer and Laza (2017) show in the analysis of expert
guestionnaires and interviews that the most advanced use of ES in the European Union is within
the Invasive Species Act. Meanwhile, the aim of biodiversity is judged to constitute a more
important guideline to enforce conservation efforts than associated ES. The use of the ES concept
itself will not necessarily change jurisprudence, but can support actual applications and
measurement, and motivate additional advocacy from stakeholders, producers and beneficiaries

(Doussan, 2018).
3. Decision-making support by Science-Policy Interfaces

As stated in the Introduction, science-policy interfaces (SPI) bring together different actors and
scientists from different disciplines and administrative levels. By enhancing effective bidirectional
transfer of information between knowledge production and decision-making, they are a key
element for ES mainstreaming (Sarkki et al, 2014, Young et al, 2014). Before discussing their role
in the process of implementation in section 5, we introduce a brief overview of the SPI literature
and link it the ES concept. More and more publications present empirical experiences from
discussions of peoples involved in these fora (e.g. Hauck et al, 2013; Ruckelshaus et al, 2015;
Olander et al, 2017). We will then especially focus on how Economic Valuation can contribute to
SPIs by benefit transfer (section 3.2). Meanwhile, a close relationship between valuation
conducting researchers and decision-making (through SPIs) can provoke suspicion about the
validity of their work (Bishop and Boyle, 2019). This advocacy-credibility trade-off is addressed at

the end of this section (see section 3.3).
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3.1. Challenges and roles of Science-Policy Interfaces

Most difficulties to include environmental findings in policy-making stem from three kinds of

issues (Cash and Moser, 2000). Firstly, an institutional fit problem arises if the management in

charge does not operate at the geophysical scale of the environmental issue. Secondly, a scale

discordance problem exists when the scale of information assessment is not meeting the

informational needs of decision-making. Finally, Cash and Moser (2000) identify cross-scale
dynamics as spatial or temporal interdependencies demanding collaboration of institutions at

several levels.

In order to address these problems, a unidirectional “pipeline model” is proposed: Information is
transferred to the highest possible scale, expecting that the institution in charge is powerful

enough to compel institutions at lower scales to tackle the problem appropriately.

A second information transfer model to support a policy goal formation is science-policy interfaces,
as defined in the Introduction. In this regard, broader intergovernmental platforms such as the
MEA (Millennium Ecosystem Assessment), TEEB or the IPBES (Intergovernmental Science-Policy
Platform on Biodiversity and Ecosystem Services) are seen as typical examples of SPIs because
they combine different actors from different disciplines and from different administrative levels

(Nesshover et al, 2013, Cash and Moser, 2000).

SPIs can serve as a knowledge broker between science, decision-makers and practitioners to solve
cross-disciplinary solutions (Tress et al, 2005, Lang et al, 2012). This is especially useful for
boundary objects such as ES, if the limits of existing structures and their current functioning can

slow down effective solutions (Thompson Klein, 2004; Mobjork, 2010).

Another main objective consists of including decision-making into research agendas to enhance
relevance and easy use of research outcomes by practitioners (Posner et al, 2016b, Olander et al,
2017, Perez-Soba et al, 2018). Several concrete actions are proposed to strengthen SPIs with most
authors emphasizing to focus on processes and projects instead of structures (Nesshover et al
2013; Sarkki et al, 2014; Young et al, 2014). First, incentives for policy and science have to be
created, such as citation measures including gray literature for scientists. This would create
appreciation for SPI work in general (Guston, 2001; Sarkki et al, 2014; Young et al, 2014). Secondly,
given that decision-making is often relegated from higher-ordered institutions, approaches like
compatibility with superior regulations and possible affordance have to be taken into account

(Guston, 2001). This would increase relevance for lower-level decision-makers and support faster

12



implementation at higher scales, as possible problems are anticipated and accounted for in the
research stage. Thirdly, if results are accompanied by the presentation of several policy options,
greater scope for negotiation within the policy sector is created (Watson, 2005; Posner et al,
2016b) and decision-makers are forced to demand and apply a more “holistic understanding” in
order to discriminate among alternatives. It is argued that these decisions would be more “robust”
in the long run (Hirsch and Luzadis, 2013). Others suggest changing publishing mechanisms by
more interdisciplinary and inter-domain co-authorship and cross-reviewing between scientists,

decision-makers and practitioners (Constanza and Kubiszewski, 2012; Young et al, 2014).

However, the effective inclusion of SPIs needs in research agendas also provoke a “quality-
feasibility trade-off” (Olander et al, 2017) with respect to diverging time horizons between science
and decision-making. For example, the demand for quick results by managers limits the use of
time-consuming in-depth analyses and participative approaches by researchers (Sarkki et al, 2014).
This contradicts recommendations of the SPI literature which underlines the importance of
participation, deliberation and stakeholder integration as a way to include local knowledge in the
decision-making and implementation process (Spash and Vatn, 2006; Posner et al., 2016b;
Lautenbach et al., 2019). Possible long-lasting conflicts harming an effective application could be
anticipated and mitigated (Dietz, 2013; Roggero, 2013). This would favor better outcomes in

shorter time horizons.

Linked to SPIs, the ES framework serves as an important boundary object that provides a base for
collaborative work and creates mutual understanding among working domains and scientific
disciplines (Guston, 2001; Young et al, 2014; Steger et al, 2018). Distinctions could be made among
different types of ES: whereas provisioning and regulating services are relatively standardized
among disciplines, nonmaterial services still deliver a flexible framework for different
interpretations and discussions (Reed, 2008; Steger et al, 2018). It is argued that standardization
is beneficial for successful interdisciplinary collaboration and effective implementation. In the case
of non-material benefits, different notions and understandings still exist. Here, pressure for
standardization could overweight the majority point of view and marginalize minority positions

(Hirons et al, 2016; Steger et al, 2018).
3.2. Informational use of Ecosystem Services Valuation: benefit transfer

The aim to use economic valuations to inform decision-makers and to stress the importance of ES

for human well-being is the most common reason to conduct valuation studies and referred to as
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its main purpose (Salles et al, 2011; Chan et al, 2012; Laurans, 2013; Raymond et al, 2014).
However, research gaps in combining findings from decision-making theory with ESV are still
highlighted (Olander et al, 2017). Therefore, SPIls are mandatory to connect experts in each of
these domains and summarize the most important facts for decision-makers and the general
public (Young et al, 2014). To support the information transfer among different spatial scales and
applications, benefit transfer is seen as a potentially practical and useful approach (Jadhav et al,
2017; Newbold et al, 2018). The problems of transferring benefits arise from the scarcity of data
from the initial valuations (Plummer, 2009; Seppelt et al, 2011) but also from the fact that the
relationship between the dependent and independent variables may not be the same between
the study and policy sites (Richardson et al, 2015). Studies aiming to reproduce or confirm these
valuations in order to create a more solid, comparable database as a primary source, are not
relevant for publication as they cannot — per se — provide methodological innovations (Eppink et
al, 2012; Olander et al, 2017). This also harms the determination of reliance and validity of initial
valuations (Bishop and Boyle, 2019). Other caveats are the inclusion of a holistic set of values into
benefit transfers (Spash and Vatn, 2006; Atkinson et al, 2012; Chan et al, 2012; Chan et al, 2016)

and the ecological comparability of spatially different study areas (Spangenberg and Settele, 2010).

In summary, SPIs are seen as powerful ways to support constructive dialogue and collaboration.
Valuations can serve as a way to present economic consequences of several policy options and
inform decision-makers. Although several authors mentioned the role of SPI for the
implementation stage in general, a methodological classification of implementation contexts is

still missing. Implementation research can deliver these theoretical insights.
3.3 Researchers and advocacy for ES management

The willingness to mainstream ES in general and to make individual research findings relevant to
decision-making in particular, raises the question of how much advocacy for own research
interests is necessary or wanted (Laurans and Mermet, 2014). In their key article, Laurans et al
(2013) distinguished among three different ways of how ESV is actually used. First, decision-
makers need valuations to trade off different alternatives and finally decide on one of them to be
implemented (“decisive”). It retraces how economists aim to deliver relevant cost-benefit
analyses. Secondly, in a “technical” setting, valuations are demanded to deliver a specific
monetary value which is used for compensations or liabilities (e.g. Adaire and DiPinto, 2018).

Finally, “informative” valuations are used to demonstrate value (e.g. Constanza et al, 1997;

14



Christie et al, 2012; Gomez-Baggethun and Barton, 2013) and to convince policy-makers to act in
favor of the maintenance of ES (Raum, 2018; Su and Peng, 2018). Especially with the last point,
researchers are entering a trade-off between credibility and relevance (Sarkki et al, 2014; Posner
et al, 2016b), if they focus solely on communicating results they think of being of most concern to
the public (Watson, 2005). The risk would be to evolve in a direction of either “politicization of
science” or “scientification of politics” (Guston, 2001; Funtowicz and Ravetz, 1994; Lin, 2013). To
sustain credibility, researchers are demanded to provide information on their own involvement in
NGOs, which could influence the presentation and communication of their findings (Pasgaard et
al, 2017). Given the biases introduced by the choice of valuation method (Jacobs et al, 2018) of
associated aggregation tools (Martin et Mazzotta, 2018) or the way results of ES studies are
presented (Wright et al, 2017), this transparency appears to be important. In fact, further progress
by adopting best practice guidelines in the valuation literature (e.g. Johnston et al, 2017) is needed
to increase the reliability of results and the validity of approaches (Bishop and Boyle, 2019). Test-
retest experiments, open access to (meta-) data and a general willingness to publish
reproducibility studies without methodological innovations are possible steps to strengthen

credibility (Olander et al, 2017, Bishop and Boyle, 2019).

Figure 2 (section 5) illustrates our analysis about how a better implementation process can be
achieved. It contains the same elements as figure 1, with the same relations as dotted black
arrows. It is turned by 90 degrees so that the key elements of our analysis are in the middle: The
consideration of an independent implementation stage leads us to propose a complementary way
to enhance decision-making: by especially accounting for caveats in the implementation phase (1),
decision-makers might be encouraged to engage in favor of ambitious environmental policy (2).
This consideration of implementation needs is supported by SPIs as pointed out in this section.
The following section describes what basic approaches have been proposed in implementation
research literature and what consequences this could have on the decisions.

4. Implementation research

In the previous section, we focused on how the ES concept is mainstreamed in decision-making
and how it is supported by SPIs. As discussed in the Introduction, these steps have to be
complemented by an analysis of how these public decisions can be implemented by responsible
practitioners. This section provides a short overview about Implementation Research and its main

theories and findings.

Implementation research is concerned with finding methods that describe and study policy
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implementation (Matland, 1995). The term “implementation” can be defined as the

“Development between the establishment of an apparent intention on the part of
government to do something, or to stop doing something, and the ultimate impact in the

world of action” (O’Toole, 2000, p.266).

A first review summarizing related literature was provided by Sabatier (1986) and O’Toole (1986).
They both divide implementation into two different natures. First, a top-down approach, where a
policy goal is defined on a large scale by decision-makers who aim to implement this policy on a

more local scale.

Secondly, if a policy goal is arising within in a local context and it is tried to create a network to
communicate this goal to higher scales, implementation is realized in a bottom-up context. Both

approaches will be analyzed in the following two subsections.

Historically, after initial theoretical reflections in the 1970s, implementation research became
popular in the 1980s with several models dealing with the top-down/bottom-up controversy
(O’Toole, 2000). Whereas more and more variables influencing policy implementation in one of
the two contexts were determined, research focused on the provision of parsimony within the
framework (e.g. conflict-ambiguity model in Matland, 1995). Actually, two main research topics
can be distinguished (Matland, 1995; O’Toole, 2000): the analysis of policy goals within a top-
down or bottom-up approach, and the proposition of a new inclusive framework. We want to
contribute to this last point, showing how transdisciplinary work on ESV relates to the traditional

framework.
4.1 Top-down approach

As described and analyzed by Sabatier (1986), the top-down approach deals with the question
whether goals initially defined by policy-makers are achieved and how potential deviation can be
explained and limited. Clear policy formulation and a strong bureaucratic sector are seen as
important for the successful implementation (Hupe et al, 2014, Povitkina, 2015). A key variable is
the so-called “framing” of the policy process. It refers to the power of policy-makers to select
implementing organizations, administrations and agencies such as their organizational, legal
(section 2.2), human or technological capacities and responsibilities either support or slow down
the effective implementation (Matland, 1995). Especially the last point underlines the institutional

fit problem identified in the model of information transfer of Cash and Moser (2000): for
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essentially political reasons, controlling or managing establishments may not be capable of
covering the responsibility for the entire spatial scale or the methodological complexity of the
concerned ES. Consequently, effective environmental policy to conserve or manage ES might be

complicated (Chan et al, 2012; Raymond et al, 2014).

The modeling of framing is considered as a major strength of the top-down framework (Sabatier,
1986). Meanwhile, an important concession to bottom-up approaches is the integration of
learning processes among project participants within the framework (Rowe and Frewer, 2005).

They are seen as facilitators for better integration of ES in decision-making (Cowling et al, 2008).

Sabatier (1986) highlighted several weaknesses of the top-down approach. Firstly, although
theoretical progress has been made, top-down models cannot reflect the diversity of possible
interactions among agents such as deviations by bureaucrats (e.g. May and Winter, 2007) or
possible subsystems and marginalized stakeholders (Roggero, 2013). Secondly, the top-down view
represents the position of a central planning institution and devotes more attention to program
proponents than to possible opponents, possibly overrating the power of implementing actors in
the policy process (Sabatier, 1986). Therefore, top-down approaches appear appropriate for

situations where the legislator has strong formal and informal power to pursue framing.
4.2 The bottom-up approach

Unlike the top-down approach, the bottom-up method does not depart from an already
formulated policy goal, but focuses on strategic interaction among actors to promote a specific
aim expressed and pursued at a local level. It is therefore designed to identify a policy network
(Sabatier, 1986) and to determine most influential elements within a specific policy domain (so-

called “target groups” and “service deliverers”) (Matland, 1995).

Rowe and Frewer (2005) provide a detailed review on different participative methods and identify
five key factors enhancing successful implementation. First, methods should ensure large
participation of relevant actors in the mechanism’s sample, i. e. participants coming from the local
population affected by or interested in the suggested policy. Hence, the range of impact of the
supported goal predetermines the nature of participation. Secondly, facilitators managing the
elicitation process need access to complete and relevant information from participants.
Accordingly, participants have to be motivated to express themselves actively and to avoid yea-
saying (e.g. Reed, 2008). Thirdly, a maximum of information about the project should be provided

to increase transparency. This opens up possibilities for participants to deliberate and identify
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“information holes” such as missing data, overly technical language or uncertainties within policy.
Fourthly, the participation process should guarantee effective elicitation and transfer of
information, for example face-to-face interviews can non-verbal communication such as facial
expressions and gestures. Finally, Rowe and Frewer (2005) underline the importance of an
effective aggregation technique for communication of results to higher scales. Here the role of the
facilitator is critical in ensuring participation from all participants and reporting on the elicitation

process in a standardized manner.

The modeling of the interaction of multiple actors is difficult in the top-down framework because
of its assumption of vertical command structure, but possible (see previous section). In contrast,
it is seen as a major methodological strength of the bottom-up framework, because several
structures can exist parallelly and exchange on the same or on higher structural levels (O’Toole,
2000). The legal system (section 2.2) is able to protect and encourage private initiatives or
decelerates bottom-up movements (Doyle and Simpson, 2006). Local conditions and knowledge
not yet considered by the central planner are accounted for (Matland, 1995) and transaction costs

during implementation is reduced (Roggero, 2013).

Meanwhile, indirect effects on participants or on institutional settings (e.g. framing by higher
institutions) are difficult to account for within the bottom-up framework (Sabatier, 1986), as some
empirical examples in the discussion section will show. This becomes critical for bottom-up
approaches as bureaucratic capacity has been found to have more impact in democratic systems

than in top-down dominated autocratic ones (Povitkina, 2015).
4.3 Complementary approaches: Transdisciplinary research within Science-Policy Interfaces

Bottom-up and top-down modeling give a coherent overview of Implementation Research, but
several complementary approaches emerged in the literature such as the influence of bureaucrats
(May and Winter, 2007), relations to rhetoric (Hoppe, 2011) or combinations of top-down and

bottom-up approaches applied to EU mandatory policy (Newig and Koontz, 2014).

Although not included initially in the framework, the interaction of multiple actors is now an
important component of top-down approaches. It is modeled either hierarchically (via
representation) or horizontally (via participation) (Hupe et al, 2014). In the first case, higher-
ordered structures are not completely independent from lower institutions. This is achieved by
sending representatives from the latter to the former in order to give advice for an efficient

implementation design including the needs of lower-ordered institutions. In the second case,
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several decision-makers and implementing practitioners are involved at the same level.

Overlapping responsibilities and resulting diverse interests can be modeled and anticipated.

Transdisciplinarity research on ES within SPIs offers great potential to fit into this interaction
model.? In the horizontal case, all parties - researchers, decision-makers and practitioners - are
collaborating overarchingly. This is, what Mobjork (2010) calls “Participative Transdisciplinarity”
and retraces notions of the bottom-up approach (without being limited to that case). In the
hierarchical case, several kinds of actors are represented in the conducting SPI in order to deliver
common knowledge of the environmental issue. If this representation is only due to legal
obligation instead of “organizational culture” (Reed, 2008), collaboration of one party risks to be
constrained to the position of giving advice. “Consultative Transdisciplinarity” is the term used by
Mobjoérk (2010) for this scenario. Meanwhile, close collaboration among parts of parties in SPIs
can cause problems of legitimacy: scientific experts and bureaucrats in charged implementation
are able to produce efficient, rational solutions but not as the legitimate result of a vote (Hupe,

2014).

In summary, top-down approaches are appropriate in situations where the legislator has strong
formal and informal power to pursue framing. Bottom-up approaches are seen as adequate for
situations with an interest in local dynamics or with the influence of many actors and without
hierarchical power relations. Implementation Research is complemented by intermediate models
and case analyses (Saetren, 2005). In the following discussion section, we describe how valuation

approaches for ES and transdisciplinary research fits well with these implementation contexts.

We refer here to figure 2: the implementation bubble can be divided into a bottom-up case and a
top-down case, having each different needs. Nevertheless, this division is not sharp as illustrated
by the dashed line. In order to transfer these needs to researchers and decision-makers, SPIs have
to integrate practitioners within a transdisciplinary setting (illustrated by the red arrows).
Consultative transdisciplinarity corresponds mainly to the top-down approach, whereas
participative transdisciplinarity corresponds to the bottom-up approach. It is noteworthy that SPIs
are therefore able to enhance the decision-making and implementation process in both

implementation contexts.

2 We thank one of the reviewers for the idea to develop the discussion of transdisciplinarity in the context of
implementation research.
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5. Policy implementation and Valuation methods: Empirical evidence

As pointed out in the introduction, there are numerous discussions about the limitations and
advantages of deliberative and traditional monetary valuation techniques in the literature.
Meanwhile, Laurans et al (2013) showed that limited focus has been put on whether valuations
have been used for decision-making at all. In this section, we want to widen the discussion about
appropriate valuation methods to the question of how they correspond to the needs and key
variables of different implementation approaches. Beginning with the bottom-up approach, we
will assess whether deliberative and traditional monetary valuations meet criteria for successful
implementation. We will show that implementation context has diverging impacts on the
effectiveness of information transfers from different valuation approaches. Meanwhile,
adaptation of the valuation to the needs of SPIs regardless of implementation contexts seems to

be an even more important issue.
5.1 The bottom-up case

For every key factor identified by Rowe and Frewer (2005), we analyze whether empirical
deliberative studies facilitate the implementation and dedicate how traditional monetary

techniques would perform.

First, regarding the maximization of relevant participants, two main techniques in deliberative
approaches can be distinguished. The first one is the use of focus groups to improve valuation
surveys, which is widely recommended (Chilton and Hutchinson, 1999, Johnston et al, 2017). The
second method is citizen juries where stakeholders get directly involved in the valuation process
or invited to give share their view (e.g. Hattam, 2015, Reed, 2008). Hence, the question is not
primarily about the choice of the valuation method but rather about the design and preparation
of the final empirical study. Indeed, Rowe and Frewer (2005) stress that not only representation
of main ideas is important for bottom-up success, but that a high proportion of affected and
interested population should be actively involved in the process. Given that deliberation entails
higher administrative and organizational costs for a given intended sample (Rauschmayer and
Wittmer, 2006), traditional monetary techniques can help to reach a larger sample, especially in
the context of budgetary constraints (Jadhav et al, 2017). Hence, it provides advantages if local
policy aims are affecting a high number of individuals and demands elaboration of a large sample,
which would also contribute to a better modeling of the reliability of results (Bishop and Boyle,

2019).
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Secondly, for the maximization of the amount of relevant information, several indicators are used:
(i) an increasing mental connection to the environmental good raised in group discussions (Volker
and Lienhoop, 2016); (ii) lower protest response rates and motivation to active participation in
deliberative settings (Philip and Macmillan, 2005; Szabo, 2011) or (iii) higher satisfaction with the
process of discussion, the outcomes or motivation to get voluntarily involved in the topic (Gregory
and Wellman, 2001; Szabo, 2011). Meanwhile, discussion in deliberative approaches can also lead
to the monopolization or the domination of certain views (e.g. Dietz et al, 2009; Hattam et al,
2015) and exclusion of minority positions in the process (e.g. Ito et al, 2009). Again, attention has
to be paid to design issues in deliberative valuation, such as the moderator effect (Lienhoop and
Volker, 2016). A widely discussed problem of traditional monetary is value monism. The focus on
the provision of monetary values could marginalize incommensurate and intrinsic values (Gomez-
Baggethun and Martin-Lopez, 2015). Consequently, parts of plural value dimensions and local

knowledge (especially about nonmaterial ES) are not adequately assessed and used.

Thirdly, the quantity of relevant information given from organizers to respondents can be
modulated in deliberative approaches. Possible solutions are to give participants more time to
think (Macmillan et al, 2002) or to mobilize expert opinion such as in citizen juries. This contributes
to trust-building (Hattam et al, 2015), which is especially important for possible applications in
SPIs. This flexibility corresponds to a varying perception of the “optimal” information quantity
among participants in valuation studies (Lienhoop and Macmillan, 2007). It contrasts traditional

valuation, in which given information is mostly predetermined by the researchers.

The fourth point mentioned by Rowe and Frewer (2005) concerns the inclusion of non-verbal
communication. As before, this is a question of the practical design of valuation studies

independent from methodological issues.

Finally, effective aggregation is important to combine findings from individuals (Rowe and Frewer,
2005). Deliberative techniques suffer from small sample sizes and therefore less
representativeness than more easily conductible traditional monetary techniques (Bunse et al,
2015). Focusing on political instead of statistical representativeness can mitigate this problem
(Lienhoop and Voller, 2016), but it is unclear whether this suffices to serve as a base for
aggregation. As mentioned above, aggregation undermines the incorporation of fairness and
plural values (Spash, 2007; Spangenberg and Settele, 2010). Aggregation methods for non-

monetary values exist, especially for multi-criteria assessments, but have an impact on the ordinal
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scale of possible management alternatives (Martin and Mazzotta, 2018). Meanwhile, monetary
techniques facilitate aggregation but it is questionable whether “all relevant information” is
included (Rowe and Frewer, 2005, p. 273). Especially in the case of incommensurate data,
deliberative techniques appear preferable, especially if the results do not have to be aggregated
afterwards. If the analysis of local phenomena treated by a bottom-up approach implies further
aggregation of outcomes, monetary techniques provide advantages in aggregation and
representativeness due to higher possible sample sizes. Further investigation is needed on how
information not included by this technique can be integrated in qualitative measurements and
aggregated to higher scales, depending on decision-makers’ preferences (Martin and Mazotta,

2018).
5.2 The top-down case

The literature on top-down implementations of environmental projects assessment is less
abundant than for bottom-up approaches. Whereas the key variables suggested by Sabatier (1986)
and Hupe et al (2014) are focused on different ways of framing from the central planner, empirical
evidence from environmental studies involving top-down implementation is scarce. As we do not
feel able to classify all the policy contexts of studies as bottom-up or top-down, we present studies
which explicitly mentioned being in a “top-down” setting, whose importance is highlighted by the

debate on Eco-Authoritarianism (e.g. Gilley, 2012; Shahar, 2015).

Liu et al (2008) present environmental projects that improved forest cover and reduce soil erosion
in China. They find positive effects on poverty alleviation due to higher diversification of activities
and income sources. This could be strengthened by strategic planning concepts which include the
needs of impacted individuals and stakeholders (Liu et al, 2008). Nevertheless, less participative,
traditional monetary valuation is the most widely used method for ESV in China (Jiang, 2017).
Likewise, in Kyrgyzstan, Carter et al (2003) report the introduction of corporate forest
management within a top-down and centralized decision-making tradition. They mention a lack

of culture of questioning orders and missing experience with local collaborations.

A comparison between the outcomes of bottom-up and top-down driven projects in Vietnam is
elaborated by Castella et al (2007). Trust of stakeholders in methodologies is identified as a key
element for successful implementation. To achieve this goal, they suggest establishing mediation
platforms charged with (i) identification of cross-scale dynamics and (ii) interaction and

coordination among stakeholders. SPI would therefore be an effective tool to combine top-down
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and bottom-up strengths in this context.

Indeed, SPIs may fail if power structures are centralized (contrary to strong regional authorities in
Vietnam, Castella et al, 2007) or can easily be redistributed among different authorities. These
risks have been revealed by two studies on a conservation program in Egypt (Sowers, 2007) and
green policy implementation in Burma and Iran (Doyle and Simpson, 2006). The former describes
how local Bedouin communities were successfully integrated into the elaboration of a local
national park conservation program in South Sinai by the park’s administration. After the transfer
of responsibility to an agency in charge of tourism development, restrictions for the tourism sector
were softened and local population was omitted, resulting in the loss of the conservation success
achieved before. In Doyle and Simpson (2006), local environmental groups in Burma are strictly
controlled by the central state and in Iran, green NGOs were seen as a possibility to support the
expression of groups marginalized in society such as young women. Meanwhile, by providing
insufficient financial support, the central government ensured that it was not challenged by these

organizations.

These examples show that the possibility to create structures comparable to SPI in top-down
approaches is not sufficient to create facilities to encourage implementation or information
transfer. Furthermore, they have to be fully integrated and not marginalized in the policy process
(Stringer, 2007), making them dependent on existing political power structures. As it has been
shown in the example from Egypt, extensive efforts have to be made in order to get a holistic set
of values, providing valuable information for decision-makers. But this additional effort might be
fruitless if institutional structures and responsibilities in the political process are changed, as it is

often the case in top-down contexts.

A promising approach to mitigate these issues is to link top-down and bottom-up characteristics
in order to exploit complementarities (e.g. Fraser, 2006; Newig and Koontz, 2014). Within a top-
down context, participative methods have successfully been applied and revealed local
preferences and knowledge in the establishment of national park management policies (Zhang et
al, 2013). Meanwhile, willingness to use these methods is dependent on governmental support

and implementation framing (Stringer, 2007; Zhang et al, 2013).

5.3. Complementarity of the valuation approaches for transdisciplinary implementation by

Science-Policy Interfaces

The analysis of the bottom-up case revealed complementarities between monetary and
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deliberative valuation methods. In cases where local knowledge and perception are important,
the analysis benefits from deliberation. If the goods or services valued exceed the local context

and if aggregation is demanded, monetary assessment should accompany deliberations.

In the top-down contexts, many studies reported the willingness to establish and institutionalize
classical bottom-up structures such as SPI in order to transform and adapt initially formulated
policy goals at higher scales to local conditions and needs (e.g. Doyle and Simpson, 2006; Newig
and Koontz, 2014). These organizations act as multidirectional mediators in the implementation
process, capable of enhancing public policies in top-down contexts, if the institutional setting

allows (Castella, 2007).

Consequently, valuations should integrate the needs of SPIs if they are aimed to be used in practice.
On the one hand, this means that deliberative elements are useful for meeting the integrative
needs of transdisciplinary research. On the other hand, as power structures can change rapidly in
top-down contexts (Sowers, 2007), and if effective aggregation is important, standard monetary
techniques appear important in order to ensure that structured, complementary information can

be transferred easily.

This is retraced in figure 2: the two kinds of valuation are complementary in the way they address
key issues of implementation: whereas deliberative approaches are able to furnish the integrative
elements needed in bottom-up approaches, traditional monetary valuation might be helpful in
top-down contexts, when fast and aggregated measures are needed. As Bartkowski and Lienhoop
(2017) as well as Kenter et al (2019) note, deliberative monetary valuation is a way to combine

both.
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Figure 2: Complementary vision of the implementation process

The initial classical process is presented by the dashed black arrows and complemented by our drawbacks from

implementation research and transdisciplinary research.

6. Conclusion

After the identification of research needs to close the implementation gap (Laurans et al, 2013;
Levrel et al, 2017), a growing literature reports on empirical experiences from collaborations with
decision-makers (Ruckelshaus et al, 2015; Olander et al, 2017), or provides content analyses on
strategic policy and planning documents (e.g. Hansen et al, 2015; Noe et al, 2017; Rozas-Vasquez
et al, 2018). Hence, further research is expected to contribute to the identification of
opportunities to enhance dialogue and collaboration among scientists, decision-makers and

practitioners, notably through science-policy interfaces (Hayha et al, 2016).

For instance, the impacts of implementation contexts are still not well elaborated, although it
provides a more detailed insight into decision-makers’ and practitioners’ needs. This contributes
to this transdisciplinary research agenda in three ways. First, we have to highlight the interest of
broadening the debate from the sole question of how ecosystem service valuation (ESV) can
inform decision-making to a more integrative approach of how ESV can improve decision-making

and its implementation. Our aim has been to widen this stage by incorporating the needs for

implementation into assessment and valuation, in particular by using different complementary
valuation techniques. This may result in greater efficiency when potential problems and conflicts

have been anticipated and accounted for in earlier stages.
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Secondly, we highlighted the potential role that science-policy interfaces (SPIs) can play in
different implementation contexts: we found complementarities in their ability to meet
implementation needs in top-down and bottom-up contexts. The structural needs of SPls
correspond to the aim of transmitting information from science into politics and from local

evidence to global action and vice versa.

Thirdly, we applied our analysis to different techniques for the economic valuation of ecosystem
services. Deliberative approaches have shown to provide the integrative elements needed for
science-policy interfaces, in particular by revealing a more holistic set of values than traditional
monetary valuation. This is especially useful in bottom-up contexts. Nevertheless, creating tools
to facilitate aggregation is a major challenge for future research (Murphy et al, 2017; Martin and
Mazotta, 2018). In top-down contexts, if existing power structures are such that the policy-making
process is framed by a central authority or mainly driven by experts, valuation might be limited to
solely inform about or demonstrate value. This could be adequately furnished by monetary

valuation. SPIs are able to support the implementation process in either context.

For ESV, the use of different methods not only gives opportunities for integrating different user
groups and value types (Jacobs et al, 2018), but also for exploiting complementarities between
top-down and bottom-up contexts. If researchers focus on improving the relevance of their results
to policy makers and practitioners, these complementarities should be used such as to enhance

the transdisciplinary scope of SPI.
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