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Abstract

Background: While the concept of ecosystem services has been widely adopted by scholars and increasingly used
in policy and practice, there has been criticism of its usefulness to decision-makers. This systematic map will collect
and analyse literature that frames ES as a collaboration tool, rather than as an ecosystem assessment tool, to answer
the research question—how is the ecosystem services concept used as a tool to foster collaborative ecosystem governance
and management?

Methods: We will search for publications using designated keywords in Web of Science Core Collection, Scopus,
grey literature and conservation practitioner databases and websites. The search strategy aims to locate all ecosystem
services studies related to collaboration and joint activities. After removing duplicates, we will screen papers in two
stages—first by reviewing titles and abstracts and then by reviewing full text. Both stages will screen papers accord-
ing to the following inclusion criteria: (1) the study is situated in the context of or related to environmental govern-
ance or management; (2) the study focuses on ecosystem services being used as a tool for collaboration; (3) the study
describes a process resulting from applying the ecosystem services concept as a tool or approach; and (4) the ecosys-
tem services concept is used in the study in a collaboration or group process in a substantial manner. We will exclude
papers that do not address the ES concept as a process tool or approach or that use the ecosystem services concept
to directly influence specific decisions or policy. Eligible studies will be critically appraised to assess their reporting
quality. Studies will then be reviewed to determine: (a) the type of tool or mechanism that is the primary focus or
example of the paper, (b) the rationale for using the ES concept, (c) whether a tool or approach was empirically tested
in the study, (d) what the study found regarding the usefulness of ES as a tool or approach, and (e) any challenges to
their use, if mentioned explicitly. A standard coding spreadsheet will be used by reviewers. Relevant metadata will be
extracted for each paper assessed and used to construct an open-access online database. Finally, a narrative synthesis
of metadata will be reported based on eligible studies.
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Background

The ecosystem services (ES) concept—often defined
as the benefits, contributions, or gifts that nature pro-
vides to humans—has been widely adopted by scholars
and increasingly used in policy and practice documents
[1]. Many of the challenges of the ES concept itself
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acknowledged [1, 2]. Early proponents of the concept
hoped that it would expand how nature was valued—
from being appreciated primarily for resources with
obvious market value to highlighting the less market-
able and less tangible benefits that nature provides,
from pollination services, to soil stabilization to oppor-
tunities for recreation [3]. To enhance its feasibility
for use in formal decision-making, it became popular
to monetize the ES framework, to facilitate compari-
son of trade-offs. From there, policies and programs
were developed to provide payments for ES as well as
using ES assessments to inform decision-making gener-
ally [4, 5]. However, recent critiques of the dominance
of intrinsic and instrumental values in ES scholarship
has led to an expansion of these concepts, based largely
upon research on cultural ecosystem services. A recent
innovation has been the dynamic conversation advocat-
ing for greater recognition of relational values, “pref-
erences, principles and virtues about human-nature
relationships” facilitated by the Intergovernmental
Science-Policy Platform on Biodiversity and Ecosystem
Services (IPBES) [6].

Critiques of the ES concept have included difficulties
standardizing and operationalizing the concept [7, 8], a
one-sided perspective (humans taking from nature) [9],
and that the concept is situated in the Western scientific
paradigm, which may make it problematic for the partici-
pation of certain actors such as Indigenous groups [10].
On the other hand, several papers have commented on
the usefulness of the ES concept for environmental man-
agement highlighting the importance of the ES concept
as a tool for advancing collaboration [11-13]. Given the
differing perspectives on the ES concept and its useful-
ness in environmental governance and management, it is
important to know to what extent, and how, the ES con-
cept is being used as a tool in collaboration processes.
(This is especially salient given IPBES’s (2019) recent
emphasis on operationalizing the ES concept at the
national and local levels) [14]. This systematic map out-
lines a process to review academic and practitioner litera-
ture to determine to what extent and how the ES concept
is being used as a collaboration tool, with direct implica-
tions for ecosystem governance and management (Fig. 1).

Recent work reporting on the use of the ES concept as
a tool or boundary object led to the need for a system-
atic map to understand where the balance of evidence
lies regarding whether the ES concept is being used as
a collaboration tool and how. This is important because
strong stakeholder engagement, meaningful participa-
tion with diverse groups, and joint knowledge production
enable conditions that are known to promote the success
of ES projects [15].
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Stakeholder engagement

The authors are affiliated with a Canadian research ini-
tiative known as NSERC ResNet, which was established
to monitor, model, and manage ES at the landscape and
seascape scale, with six designated research hubs and
four cross-cutting research teams, focused broadly on the
governance, monitoring, and modeling of ES, and knowl-
edge synthesis, respectively. Within that network, our
team of social scientists focuses its research on ecosystem
governance and management. Because of our de facto
role within the scientific network as the team designated
to consider the social context of research, along with
the network’s decision to employ ES as a core concept,
we have, through both formal and informal processes,
been privy to many comments and critiques of the ES
concept. These comments have come primarily through
planning and facilitating workshops with local actors in
three of the network’s six designated landscape-based
research hubs, as well as in ResNet network meetings.
We have heard critiques from researchers across diverse
disciplines, as well as from landscape-based actors. This
review is an expression of an iterative process of synthe-
sizing these comments and critiques and using them to
formulate the above research questions. This is to say
that while the stakeholder engagement that contributed
to this study was not formal, it was an ongoing process
[16], characterized by regular and frequent engagement
[17, 18] that helped to identify key issues with using ES as
the primary guiding concept in NSERC ResNet and how
to move beyond them.

Objective of the review

The systematic map will address the following primary
question: To what extent is the ES concept being used as
a tool to support collaboration in environmental govern-
ance and management? We seek to understand the extent
to which the ES concept has been framed and/or used as
a tool to foster collaborative ecosystem governance and
management, and to understand how these tools have
been conceptualized, deployed in practice, and the ben-
efits and/or shortcomings perceived to be associated with
them (see Table 1). By a “tool in a collaboration process,’
we mean that the concept was operationalized in a par-
ticipatory process or exercise that helped to improve
understanding of participants’ values or priorities, fos-
ter understanding of a landscape or human-nature rela-
tionships, or generally advance understanding toward
agenda-setting or decision-making (Fig. 1). Examples of
using ES as a collaboration tool could be: as a boundary
object [13], using maps or mapping activities employing
the ES concept [19], or using ES for scenario planning.
In general, we are looking for examples of ES tools that
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Table 1 Research question components related to the use of ES as a collaboration tool, inspired by the SPIDER question format
(Forming Focused Questions with PICO, https://guides.lib.unc.edu/pico/frameworks) [20]

Setting

Phenomenon of interest

Outcome(s)

Environmental governance and/or management

Ecosystem services as a tool for collaboration

Collaborative processes as a result of application of
tools derived from the ecosystem services concept

Which ES tools,
methods and
approaches are
being
employed?

-
-T Y
ms‘u
ERE:
3%

question

What

reasons are
given for

selecting the
approach?

Which ES-related tool(s), approach(es) and/or method(s) are employed in the study?

According to the study, is the tool, approach or method deemed useful for promoting
collaboration in management and/or governance contexts?

Fig. 1 A schematic of conceptual questions motivating the systematic map, core data that will be extracted from the review, and the research

Is the ES concept
seen as being used
effectively as a
boundary object
or collaboration
tool?

advanced collaborative processes rather than those that
led directly to formal decisions or policies. The system-
atic map also aims to answer the following secondary
questions: (1) Which ES-related tools, approaches, or
methods are being employed? (2) What reasons are given
for selecting the approach? (3) Is the ES concept seen as
being used effectively as a boundary object or collabora-
tion tool?

A few definitions are important here. We define collab-
oration as “a process in which entities share information,
resources, and responsibilities to jointly plan, implement,
and evaluate a program of activities to achieve a common
goal” (Camarinha-Matos and Afsarmanesh [21], pp. 29).
Collaboration encompasses activities like communication
and coordination [21]. We are specifically interested in
multiparty collaboration, which involves joint decision-
making among key stakeholders [22]. Environmental

governance refers to a “set of regulatory processes, mech-
anisms and organizations through which political actors
influence environmental actions and outcomes. Govern-
ance includes the actions of the state and, in addition,
encompasses actors such as communities, businesses,
and NGOs” [23]. Environmental management is distin-
guished from governance in that it represents the prod-
ucts thereof: the resources, plans and activities that are
applied as a result of governance [24].

Methods

The meticulous and transparent methodology of a sys-
tematic map make it ideal for addressing the uses, ben-
efits, critiques, and knowledge gaps in the literature.
This mapping review will follow the CEE guidelines and
standards for evidence synthesis and will conform to the
ROSES reporting standards Additional file 1; [25, 26].
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The following methodology has been designed to maxi-
mize results pertaining to the use of ES as a collaboration
tool, identify the knowledge gaps in this field of study,
and incorporate several SPIDER components (Table 1;
Forming Focused Questions with PICO, https://guides.
lib.unc.edu/pico/frameworks), which are used to improve
the repeatability and scope of the systematic map proto-
col [27].

Searching for articles

We will search abstracts in the Web of Science Core
Collection (WoS, using Brock University’s subscription)
and Scopus (using McGill University’s subscription)
databases for the following search string (“ecosystem
service*” OR “nature’s contributions to people” OR
“nature’s gift*” OR “natural capital” OR “nature’s ben-
efit*”) AND (collaborat* OR cooperat* OR coordinat*
OR joint) AND (manage* OR govern* OR regulat*)
AND (tool* or heuristic or metaphor* or interpret*)
for all years in WoS and 1974-2022 in Scopus. Search
terms were developed by the review team in consulta-
tion with a librarian. These search terms aim to capture

Page 4 of 8

the diverse uses of ES as a collaboration tool in envi-
ronmental governance and management. A detailed
evolution of this search string can be found in Addi-
tional file 2. Fifteen benchmark studies will be used (see
Additional file 3); if these articles do not appear in the
databases, then the search terms will be adjusted until
they do. All searches in this study will be limited to
the English language due to the language skills of the
review team.

An academic grey literature search will be conducted
using the following databases: Proquest Dissertations and
Theses Global (using Brock University’s subscription),
bioRxiv, the National Science Foundation Award Search
database, the Cordis EU Research Results database, and
OpenGrey (see Table 2 for complete search strings) [28].
The same search string as above will be used when pos-
sible; in several of the grey literature databases search
strings needed to be adjusted due to the limitations of the
search engines (see Additional file 2 and Tables 2 and 3).
For all grey literature searches in all databases, results will
be organized by relevance, and only the first 1000 search

Table 2 Listing of academic grey literature databases and search details

Database name

Database contents

Filters

Search strings

Proquest dissertations and theses
global

bioRxiv

National science foundation award
search

Cordis EU research results

OpenGrey?

Dissertations and theses

Biology-related preprints

Articles and grant proposals in
non-medical fields of science and
engineering

European Union-funded research
projects

Grey literature

Advanced search; search anywhere
except full text; all dates; all source
types; all document types; limited
to English language results

Advanced search: all dates; all; col-
lections; all sections

Advanced search keyword field

Projects and results: all results/
select all

Basic search

("ecosystem service” OR “nature’s
contributions to people” OR “nature’s
gifts*” OR "natural capital”OR “nature’s
benefit*”") AND (collaborat* OR
cooperation OR coordination OR
joint) AND (manage* OR govern* OR
regulat®)

“ecosystem service” AND (collaborat*
or cooperat* or coordinat® or joint)
AND (management OR governance)

(1) "ecosystem services” AND (col-
laborat* or cooperat* or coordinat*
orjoint) AND (management OR
governance); (2) nature* AND gifts;
(3) nature* AND “contributions to
people”

"ecosystem service” AND collaborat*
AND (management OR governance)

"ecosystem services”

Search strings vary slightly by database due to limitations of advanced search capabilities in each system. We have endeavored to keep searches as consistent as

possible

2 Over the time period which this study was developed, OpenGrey underwent significant changes to its website. The latest search performed (April 25, 2022) accessed
the website at https://easy.dans.knaw.nl/ui/datasets/id/easy-dataset

Table 3 Listing of practitioner-generated databases and search details

Database name

Database contents

Filters

Search string

Conservation evidence

Practitioner-generated studies

Studies

limitations of the database)

“ecosystem services” (this term is used in place of a full search string because of the



https://guides.lib.unc.edu/pico/frameworks
https://guides.lib.unc.edu/pico/frameworks
https://easy.dans.knaw.nl/ui/datasets/id/easy-dataset
https://www.biorxiv.org/

Holzer et al. Environmental Evidence (2022) 11:25

results will be included for screening [29]. The dates and
total number of results will be recorded.

In addition to this search of academic grey litera-
ture, we will conduct a review of practitioner-generated
research. Since many practitioners are not motivated by
academic publication, and there may be reasons not to
make such research publicly available, reviews must be
based on “the best evidence available to authors rather
than the best evidence [30]” [28]. We have largely fol-
lowed [28] suggestions for doing a search of practitioner-
generated research, using the Conservation Evidence
database and searching websites of ecological conserva-
tion-related organizations, as described below.

In addition to the above practitioner-generated lit-
erature, we will elicit expert knowledge from eight ES
scholars to identify non-academic organizations (e.g.
conservation organizations like the World Wildlife Fund,
quasi-governmental organizations like IPBES, or chari-
table foundations) that these scholars consider to be the
most important producers of studies, reports and/or data
related to ES [31]. Specifically, we will show these schol-
ars a list of organizations doing work using the ecosys-
tem services concept and websites obtained through
an Advanced Google Search (Additional file 2, Table 2)
and ask them if they would consider this list to be com-
plete, or if they would add to or amend the list. This list
(Additional file 2, Table 2) was generated by a discussion
among the co-authors, supplemented by an Advanced
Google Search. The Advanced Google Search used the
following search string in the “all these words” field
and narrowed results by the English language: (“ecosys-
tem service” OR “nature’s contributions to people” OR
“nature’s gifts” OR “nature’s benefits”) AND (collaborat*
OR cooperation OR coordination OR joint) AND (man-
agement OR governance). We included the first 45 results
(after which point the results were saturated by irrelevant
documents and websites), with an aim to include only
organization websites and reports, so we excluded, for
example, articles published in academic journals, press
releases, newspaper articles, job announcements, annual
reports, and newsletters. We included university depart-
ment or laboratory websites and excluded websites and
reports related to finance and investments. We will final-
ize the list in a discussion with the eight experts. For
websites in the list, we will search the websites for reports
and studies related to the topic using the search string
(“ecosystem service” OR “nature’s contributions to peo-
ple” OR “nature’s gifts” OR “natural capital” OR “nature’s
benefits”) AND (collaborat* OR cooperation OR coor-
dination OR joint) AND (management OR governance)
if possible. If the website does not allow for use of the
search string, we will use the keywords: “ecosystem ser-

vices,” “ nature’s gifts,’

” «

nature’s contributions to people,
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“natural capital’, “nature’s benefits’, “collaboration’, “man-
agement” and “governance”. Reports will be subject to the
eligibility criteria detailed below.

Article screening and study eligibility criteria
Screening process
The software Covidence will be used to manage the
review process, which will occur in two stages. After
removing duplicates, titles and abstracts of all papers will
be reviewed to exclude those that do not meet the eligi-
bility criteria at this first stage (see “Eligibility criteria”
section below for more detail). For the papers that meet
the eligibility criteria in the first stage, a second stage
screening will follow, where we will skim the full text fol-
lowing the eligibility criteria set out below. Metadata cod-
ing will be conducted for the papers that pass the second
stage of screening. None of the systematic reviewers have
authored articles within the scope of this review, so there
is no concern about excluding reviewers from screening
their own papers.

The review team will perform a calibration exercise on
a random sample of ten studies to ensure that they agree
on the inclusion and exclusion criteria [32]. Once the
team reaches 90% inter-reliability agreement, two review-
ers will independently screen titles and abstracts (stage
1). Disagreements for stage 1 will be resolved by discus-
sion between the two reviewers or by the tie-breaking
vote of a third reviewer. Following the completion of title
and abstract screening, the team will perform another
calibration exercise, with another 10 papers, with the
goal of reaching 90% agreement. The full text of studies
will then be screened for eligibility, and conflicts for full-
text screening will be resolved by a third reviewer [32].

Eligibility criteria

We will skim papers to determine if they address the fol-
lowing eligibility criteria (derived from research question
components per Table 1): (1) settings: study is situated
in the context of or related to environmental governance
and/or management; (2) phenomena: study has a focus
on ecosystem services as a tool for collaboration, (3) out-
comes: study describes a collaborative process resulting
from applying the ecosystem services concept as a tool
or approach. (4) Additional criterion: studies will be eli-
gible for inclusion if they discuss the ES concept being
used in some type of collaboration or group process in
a substantial manner, i.e. this includes empirical studies,
both those using experiments or games as well as those
using real-world cases. Only English-language stud-
ies will be eligible, due to the knowledge constraints of
the reviewers. We have defined ‘substantial manner’ to
mean that the paper mentions that either the objective
or result of using the ES concept was to affect the nature
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of interactions among members of a particular group.
If the ES concept is used in a more results-focused way,
such as an analytical framework (e.g. ES assessments) or
policy tool (e.g. payments for ecosystem services), the
paper will be excluded. A grey area would be, for exam-
ple, papers that discuss workshops held with stakehold-
ers for the purpose of ranking or discussing ES. If such
a paper discusses the quality of the interactions among
the stakeholders substantially (more explanation than a
single sentence), they will be included. Excluded articles
will be included in a list (including reasons for exclu-
sion) that will be available as supplementary information.
Additional file 4 contains the framework used to screen,
exclude, and check reporting quality of studies; an exam-
ple is provided as Additional file 5, and screening criteria
are diagrammed as a coding tree in Additional file 6. Any
articles with missing data will be noted; however, due to
the nature of the evidence under review, missing data
will not be considered a critical issue and not necessarily
necessitate exclusion from the review.

Critical appraisal of study validity assessment

We will not be conducting a study validity assessment,
which is in line with accepted methodological guidance
for systematic maps [29], instead, we will extract infor-
mation about reporting quality. The reporting quality of
each paper will be rated as ‘red flag, ‘green flag, or ‘unde-
termined. Assessment will be conducted using the fol-
lowing criteria for papers included in the review:

1. The paper contains a complete and detailed descrip-
tion of methods.

2. The paper makes data available.

The paper draws conclusions using suitable data.

4. There are no red flags that would be of clear concern
to an academic peer reviewer, such as personal con-
flicts of interest, private sector funders of the study,
etc.

w

Any paper that does not pass the test of exemplify-
ing these four criteria will be labeled with a ‘red flag’
These ‘red flag’ papers will be discussed between the two
reviewers, and if the second reviewer agrees with the
first reviewer’s assessment, then the study will be marked
with a ‘red flag’ in the dataset. This will not cause it to
be excluded from the study but is simply so that a note
is made and these notes are mentioned in the study syn-
thesis and presentation. Studies will be labeled ‘undeter-
mined’ if the reviewers deem that they cannot determine
whether the study passes the three criteria above. Grey
and practitioner literature will also be critically assessed
for reporting quality in this way.
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Data coding strategy

Relevant metadata consist of key information that will be
extracted from each included study where ES was used
as a tool to foster collaborative governance and man-
agement. Our data coding strategy is based on a similar
strategy created by Lemasson et al. [33]. Metadata will be
coded for each respective study that has passed screening
requirements and will include a unique identifier. Stud-
ies will be coded by their bibliographic information (arti-
cle reference, year, and publication journal) and reviewer
information; the full framework and an example are
available in Additional Files 4 and 5 respectively. These
studies and extracted metadata will be used to create an
open-access database. If data are missing, we will write to
the corresponding author (or if no corresponding author
is indicated, then the first author) of the paper to obtain
or confirm missing or unclear data.

The repeatability of the data coding process will be
tested by both reviewers independently entering meta-
data for 10 papers and then checking for discrepan-
cies. Any discrepancies will be discussed to determine
how to code, and a third reviewer brought in to resolve
disagreements.

The included papers will be reviewed and the following
data will be extracted from them (i.e., “core questions”):

1. What tool/mechanism is the focus or primary focus
or example in this paper?

2. Why was this tool chosen for this study?

3. How was this tool empirically tested in a collabora-
tive process (case study, experiment, etc.)?

4. What did the study find regarding the usefulness of
ES as a tool in a group process?

5. If clearly stated in the paper, what challenges, if any,
were mentioned about the process of implementing
the tool in a collaborative process?

These data will be tracked by reviewers in a com-
mon spreadsheet. Papers will be coded inductively and
grouped by type of tool or mechanism in order to under-
stand author objectives and conclusions about utilizing
each type of tool. Our data coding framework is available
as Additional file 7.

Study mapping and presentation

The findings and respective metadata from this study
will be available through Environmental Evidence in an
open-access database and as a systematic map. Descrip-
tive statistics (frequencies, mode, range) may be used to
describe the nature of the body of literature reviewed (i.e.
the metadata). The data collected that address the core
questions of interest will be coded using an inductive,
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in vivo approach [34] and presented as themes emerging
in response to the core questions above. A narrative syn-
thesis of metadata will be conducted from eligible stud-
ies [35], and figures or tables will be used to present the
results as the need arises. Figures will be particularly use-
ful for highlighting knowledge gaps and knowledge clus-
ters, as described in Lemasson et al. [33]. Knowledge gaps
will be identified where one or more of the core questions
of interest cannot be (fully) answered from the available
evidence from the systematic mapping review. These
findings can be used to inform decision-makers and
spawn further research into the potential uses of the ES
concept as a collaboration tool through identification of
knowledge gaps. Specifically, this protocol could be used
to address systematic review questions such as “How does
the ES concept affect decision-makers’ values and priori-
ties in environmental governance, and “How does the ES
concept relate to human-nature relationships?”.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/513750-022-00278-8.

Additional file 1. ROSES protocol checklist.

Additional file 2. This spreadsheet contains the evolution of the search
string. All search string changes for Scopus, Web of Science, and Grey
literature are viewable here.

Additional file 3. Benchmark papers.

Additional file 4. This spreadsheet contains the skeleton framework used
to screen, exclude, and appraise reporting quality of studies.

Additional file 5. This document contains a full example of eligibility
screening framework.pdf.

Additional file 6. This document contains the Coding Tree used to screen
studies. It follows the same framework outlined in Additional File 4.

Additional file 7. Metadata coding framework.
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