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provided in a given landscape. However, only few studies shed light on these
perceived and attributed stakeholder roles. The aim of this paper is to assess the self-
perceived and attributed engagement and importance of stakeholders in the co-
production of ecosystem services in a case study of the Lahn river landscape,
Germany. The research questions address (i) local stakeholders’ perceptions of their
engagement in the co-production of ecosystem services, and (ii) differences and
commonalities between self-perceived and attributed stakeholder importances in
ecosystem services co-production.

Our methods include a surveying local stakeholders regarding involvements in the co-
production of twelve ecosystem services, and social network analysis assess survey
data concerning network structures. Our findings indicate that self-perceived and
attributed perceptions differ mainly regarding the central role of stakeholders in the
collaboration networks.We further identify differences in perceived levels of importance
of stakeholders within collaboration networks, but similarities in the understanding of
their overal stakeholder network structure. We conclude by highlighting key
implications for ecosystem services governance, among others the need to address
power imbalances and to foster collaborative engagement for ensuring sustained and
just ecosystem services delivery.
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Cover Letter

Dear Editor Prof. De Groot,

Thank you very much for your review of our manuscript, for the encouragement to write a revision, and
for the helpful advice from the two reviewers.

As suggested, we have revised the manuscript according to the comments of the reviewers. Please find
attached our revised manuscript and our response letter with detailed responses to all review
comments. We followed the guidance of the reviewers to provide additional information in several
places. In order to still keep the manuscript length within the limits, we revised the entire manuscript to
make it even more concise.

We are confident that the revision has led to a further improvement of the manuscript quality. In case
you have any questions, please do not hesitate to contact me.

Thank you very much!
Yours sincerely,

The authors

g&w@’zy»«uue”m

Camila Jeric6-Daminello



Response to Reviewers

Manuscript Number: ECOSER-D-19-00026

Exploring perceptions of stakeholders' roles in ecosystem services co-production

Dear...,

Thank you for submitting your manuscript to Ecosystem Services.

The evaluation of your manuscript is now completed and the handling editor recommends

reconsideration of your manuscript following major revision. | therefore invite you to resubmit your
manuscript after addressing the comments below.

When revising your manuscript, please consider all issues mentioned in the reviewers' comments
carefully: please outline every change made in response to their comments and provide suitable
rebuttals for any comments not addressed. Please note that your revised submission may need to be
re-reviewed.

To submit your revised manuscript, please log in as an author

at https://www.editorialmanager.com/ecoser/, and navigate to the "Submissions Needing Revision"
folder.

We value your contribution and | look forward to receiving your revised manuscript.

With kind regards,

Rudolf de Groot

Editor-in-Chief
Ecosystem Services

Comments from the editors and reviewers:

Comments Associate Editor

Please accept my personal apologies for the long Dear Associate Editor, thank you for explaining the
delay in getting a decision on your manuscript. reason it took this long to get feedback on the
Getting two reviewers proved a difficult task. paper. We appreciate your effort on this.

Between mid-January and early-September a total of
23 individuals were invited to be reviewers. After
multiple reminder letters 10 responded by declining
to do the review and 9 others were ultimately
automatically “uninvited” due to non-response. In
March and April, 4 agreed to review only to later
withdraw or to be uninvited due to lack of
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response. The first reviewer to complete a review
accepted in early June and completed the review in
late July. The final reviewer agreed in early
September and completed the review in early
October.

In the end you do have two thorough and detailed
reviews that exhibit considerable consensus on what
revisions are needed. Both reviewers agree that the
paper has the potential to make an important
contribution to the research literature, but both also
emphasize the need for more detailed presentation
of the methods, analysis and results of the study.
Both have made numerous very specific suggestions
for what is needed to make the paper acceptable for
publication. Please do address the revisions
suggested and resubmit your paper. Only the two
reviewers will be asked to respond to your revision
and | will make every effort to get you a decision as
soon as possible.

Thank you very much for your management of the
review and comments on our manuscript. We have
revised the manuscript as suggested, thereby
carefully taking into account each of the comments
made by the two reviewers. We provide detailed
responses to each reviewer comment in the
remainder of this table.

Reviewer #1

abstract language clumsy

Thank you for flagging this. We have revised the
abstract carefully and polished the language.

why is it important to study the difference between
perceived importance and attributed importance? It
would be useful to read about why this particular
study was conducted?

Thank you for your questions. We are confident that
this information is of major importance for the
following reasons, and we have added the following
text in the manuscript:

“Analyses of perceived and attributed importances
of stakeholders’ roles in ecosystem services co-
production, as well as of potential differences, may
provide useful insights regarding relationships in
actor networks engaged in ecosystem services
management. While information on perceived
importances reveals how actors see their own
responsibilities, information on attributed
importances illustrates perceptions from others
(Fischer and Eastwood, 2016; Gissi and Garramone,
2018). Understanding the differences can help
explain inadequate ecosystem services
management where some actors are not aware of
or do not want to assume the responsibility of
ecosystem services management that other actors
attribute to them. Vice versa, some actors might
assign responsibilities to others who, in effect, do
not have the capacities and intention to fulfill this
role (Opdam et al., 2015; Loft et al., 2015). Taking
this information into account can help planning,
management, and governance of ecosystem
services (Mann et al., 2015; Sattler et al., 2018).”
(Lines 151-162).

SPECIFIC COMMENTS:
1.1 when describing the state of the river, it would be

Thank you for your comment. Indeed, a better
understanding of the river ecosystem services




useful to connect the description to the state of the
ecosystem services - this would help to connect the
results to the broader concern about conservation
status of the river

conservation status and management would be a
very interesting route. For this specific manuscript,
we won't bring in-depth discussions about it
because we don’t have this specific information
about the ecosystem services.

To acknowledge the relevance of the topic you
brought, we added the following sentence: “A
promising field for future research is also to explore
relations between perceived and attributed
importance on the one hand, and the actual
management of ecosystem services, or their
conservation status, on the other hand.”(Lines 622-
624).

Unfortunately, no information is so far available on
the status and trends of ecosystem services
provision of the river, but several assumptions can
be made based on the knowledge of the state of the
river ecosystem. We have therefore added the
following:

“Up to now, no information on the status and
trends of ecosystem services provision and demand
has been published for the Lahn river. However, the
generally poor ecosystem quality of the Lahn river
according to the EU water framework directive
suggests that the transformation of the river and its
floodplain may have resulted in positive impacts for
some ecosystem services (such as agriculture in the
former floodplain area) but also negative impacts
on several other, primarily regulation ecosystem
services (such as water retention, nitrogen
retention, carbon storage)”. (Lines 616-622).

1.1 the 8 groups identified with "shared common
interests" were identified by whom in what way? Do
we know whether these groups recognize
themselves and if so, what connects them besides
common activities? (group self-recognition is not a
necessity, but this is an important question since the
groups are used in the survey and individual
respondents seem to be required to be identified
with one of them)

Thank you for this hint that we did not further
explain how the interest groups were defined. As
this research took place in a transdisciplinary
research project, we collaborated with some
practice partners (another, practice-oriented
project called LiLa Project) who work on the
development concept for the river and who were
responsible for local stakeholder communication.
They conducted so-called interest workshops with
the local public in three different places along the
river where people exchanged their interests
regarding the development of the river landscape.
As a result of these workshops the stakeholders
built thematic working groups who then periodically
met to develop a paper on the key goals of their
group. Stakeholders could freely decide which
working group they wanted to participate in.

For our research we built upon this work and
adopted the eight thematic working groups and




conducted the survey amongst all participants of
the working groups.

To be more clear in the manuscript we adapted the
text as follows: “As a result of these workshops the
stakeholders built eight thematic working groups
who then periodically met to develop a paper on
the key goals of their group. Eight groups of local
stakeholders were identified which shared common
interests related to the same topics. Those eight
stakeholder groups were formed around the topics
of 'Nature and Ecology', 'Recreational Motor
Boating', 'Rowing and Canoeing', 'Agriculture,
Forestry and Hunting', 'Water Management',
'"Tourism and Local Recreation', '‘Municipal
Development and Land Planning' and 'Recreational
Angling'. Stakeholders could freely decide which
working group they wanted to participate in. In the
herein reported research, we apply the same
stakeholder groups”. (Lines 203-211).

2.1 how was the sample created to whom the survey
was sent? what is the base population? Please be
much more quantitative here.

Thank you for the critical remark. The full sample
consisted of the 98 stakeholders who had previously
associated themselves with one of the eight
thematic working groups in the LiLa project as
described above. Participants could represent
certain governmental or non-organizations or being
interested citizens that wanted to participate in the
process. The results therefore are limited to the
identified interest groups which at this point
participated in the development of the river
management concept.

We adapted the text in the manuscript as follows:
“In July 2018, the online survey was sent to
altogether 98 representatives of the above
mentioned eight stakeholders’ groups as
established by LiLa”. (Lines 251-252).

Further, we included the limitation of the sample in
the discussion section: “The results further limited
to the identified interest groups which at this point
participated in the development of the river
management concept.” (Lines 609-611).

2.1 the groups generated by the authors and the
additional groups identified by the respondents are
rather hard to interpret. It is not clear how they were
defined, they are not all clearly connected to
ecosystem services (but some of them are),
sometimes it is likely, that memberships overlap, but
this is not mentioned nor is it reflected upon in the
methods - so what do these groups represent after
all?

Thank you for noticing. As we describe above,
respondents stem from the full sample of
stakeholders who had previously associated
themselves with one of those thematic groups. It
was our purpose to survey stakeholders as they had
associated themselves and not necessarily
stakeholders strictly related to some ecosystem
services because we wanted to explore
relationships between stakeholders to multiple
ecosystem services, and vice-versa. Individual group
memberships do not overlap as members had




previously associated themselves with only one
such group.

The connection of interest groups to ecosystem
services was done by themselves as they were
asked in the survey from which ecosystem services
they benefit and which of them they provide.

* paragraph 2.2 is missing from the manuscript

Thank you for noting. It was a simple mistake of
numbering the sections wrongly. We now corrected
accordingly.

2.3 the survey contained 34 questions but none of
them is cited. It is not clear for the reader what kind
of questions were asked. From the 4 question
categories and the description in this paragraph it
seems that respondents had to answer questions
related to "ecosystem services" and maybe other
scientific terms, that may not have a clear definition
for non-expert respondents. It is also a question how
"collaboration" was formulated in the survey. This
question (together with the definition of the groups)
essentially generates the network data that is
analysed later on, so clarity on these two points
should be improved. Without these, it is very hard to
judge the quality of the analysis. It is also not clear
whether respondents had to identify with one of the
groups and how overlaps between groups were
treated in the survey? How was it treated if members
of the same group described different relationships
to others?

Thank you for raising these questions and concerns.

The whole survey can be found in the
supplementary material. Indeed, there was special
attention to not apply specific scientific terms in the
survey, but to use explanations instead that would
be closer to interviewees reality. Please, note the
whole survey was conducted in German and the
version presented here is translated to English.

The whole section ‘2. Methods’ was restructured in
accordance with many of the comments from both
reviewers. We hope your questions are now
clarified in the text.

The group memberships do not overlap as people
decide which group they want to belong to.

Every time one respondent identified a link of
collaboration with another actor, a link was added
between the two stakeholder groups to which the
respondent and the partner respectively belonged.
So, if different relationships were identified by
different stakeholders of the same groups, all these
relations were included. The links of one group is a
result of the sum of all links of its group members.

2.4.3 It is not defined in this paper what
"importance" means for stakeholders. | do not see
how importance can be connected to indegree or
outdegree. For instance indegree could be
interpreted as power, influence, trust, outdegree
could be interpreted as communication or PR
activity, lobby, or some kind of management work. It
does happen that important players do not have a
high outdegree since they do not need many
connections and collaborators to be taken into
account. Anyway, "important" has to be defined. |
recommend using different interpretations for
indegree and outdegree. As much as the survey
structure can be reconstructed based on the
manuscript, | also recommend using weighted edges
- this would help interpret how much various group

Thank you for signaling that the method section was
not quite understandable. We restructured the
whole section and hope the understanding
improved.

We present the definition of importance right at the
beginning of the methodological approach (section
2.2 Methodological approach: Social Network
Analysis (SNA)), as well as our interpretation of
indegree and outdegree centrality.

One misunderstanding is also that we do not
analyze communication networks but only the
collaboration network for each co-produced
ecosystem service. The respective survey question
reads: “Do you cooperate with other actor groups




members agreed with each other on the existence of
the connections.

for certain services to preserve the Lahn
landscape?”

We also present a justification why we did not use
weight edges as we wanted to avoid
underestimating potential existing links that were
not mentioned by a group with a reduced number
of respondents. You find our justification on section
2.4 Data analysis.

3. my comments to 2.4.3 apply here very much too.
Indegree and outdegree are different, this is not a
very surprising result. Definition of "importance" is
still lacking, but a more detailed description of the
survey would be helpful to see what kind of
legitimate interpreations are possible here. Indegree
and outdegree in this network should be similar, if
"collaboration" would be defined clearly (meaning: in
the survey it is clear to all respondents what is being
asked) thus it could be expected that both ends of
the edge recognizes some activity as "collaboration".
Since in this dataset in- and outdegree are not the
same, this network data seems to represent a social
communication network, where power, trust,
outreach, lobby and other activities are somehow
mixed (again, depending on what questions were
actually asked).

Thank you for flagging your concerns. Please see our
detailed response above which in our view clarifies
the matter.

* In the descriptions, stakeholders and groups are
not clearly distinguished. For the reader it is hard to
decide whether expressions like "participate" or
"self-percieved" refer to groups or individuals. While
the method section would suggest groups, it is hard
to imagine how a group can "perceive itself". This is
confusing.

Thank you for your question. The data collection
was all based on questions focusing on the
individuals. We clarify this explicitly in the methods
section 2.3 Data collection - online survey.

In addition, we also follow your suggestion to
include the translated questionnaire as
supplementary information which should further
clarify our approach.

While we assessed responses individually, we then
merged the responses of those individuals that
perceived themselves as belonging to the same
'stakeholder group'. By that, we have inferred that
the different answers from individuals of the same
group could be understood as answers of that
group. In other words, answers from individuals of
the same group accounted for answers of that
whole group. We are confident that this approach
provides insights into the diversity of perceptions
embodied within each stakeholder group, while
acknowledging that we do not provide information
on how many individuals reflected referred to a
particular relationship.

We added a sentence about it: "Each respondent
was asked to identify him/herself as being part of




one stakeholder group. Consequently, the group
answers represent the merged responses provided
by the respondents included in that specific group."
(Lines 312-314).

* As the reader progresses, a clear definition of
"importance" is more and more lacking. Re-
interpretation of the network edges in this dataset is
recommended.

Thank you! See clarification provided above and the
definition of importance and our understanding of
network edges in section 2.2 Methodological
approach: Social Network Analysis (SNA).

4. | wonder why the authors assume that an actors
self-perceived importance should ideally match the
attributed importance? ("underestimated" and
"overestimated" importance) Many people do very
important conservation work in various landscapes
that is not recognized by their peers, yet without
them huge values would disappear. Maybe some of
these people does recognize the crucial importance
of their mission.

Thank you for the critical remark. In fact, we do not
assume that an actor’s self-perceived importance
necessarily or ideally needs to match attributed
importance. In contrast, we simply suggest that
information about self-perceived or attributed
levels of importance can help explain mis-
management or too little stewardship of ecosystem
services, resulting in sub-optimal provision and
potentially deficits. The information we generate
can thus provide insights into this, and help develop
better governance models that either provide
relevant information, e.g. to inform stakeholders of
what responsibilities they have given their mandate
or existing regulations, or to provide incentives for
stakeholders who so far do not assume full
responsibility.

We now include this argument in the discussion
section where we write:

“This information can in a first step help to explain
mis-management or too little stewardship of
ecosystem services, resulting in sub-optimal
provision and potentially deficits. And in a second
step, it can help to develop better governance
models that either provide relevant information,
e.g. to inform stakeholders of what responsibilities
they have given their mandate or existing
regulations, or to provide incentives for
stakeholders who so far do not assume full
responsibility.” (Lines 546-551).

* In summary: the authors should be much more
transparent in their methodologies and in how
theories are linked to the applied methods. Also,
multiple important concepts applied in this
manuscript should be defined much more clearly.

Thank you very much for the insightful review and
the comments for further improvement.

* The applied survey might be added as
supplementary information.

Thank you for your suggestion. The entire survey
and extra information sent to the interviewees are
now added as supplementary information (A.
Appendices, A.1 Survey).

Reviewer #2




The manuscript "Exploring perceptions of
stakeholders' roles in ecosystem services co-
production" addresses an important and innovative
topic, however the wider applications of the
obtained results and the potential of this approach
replication to other ecosystems and contexts could
be more explored. It is a very interesting idea,
however the choice of the methods should be better
detailed and it seems that there was room for more
responses which would benefit the outcomes.

Some suggestions are made in order to improve the
presentation and understanding of the work. Overall
the manuscript is well structured pointing out the
main issues to be addressed in the context of this
research.

Thank you very much for the kind words. We
appreciate the value you see in our study. The wider
application of the obtained results and a potential
replication to other case studies would be indeed
very interesting. So we are carefully taking into
account each of the comments in the revised
version of the manuscript.

We understand the need for more clarification of
the methodology. In this new version, we are
bringing more detailed information in the text body,
and we add the full version of the survey in the
supplementary information..

Introduction:

The introduction is well written, highlighting the
main topics under discussion. However, it would
benefit the paper if the authors include here more
works were the methods applied in this research
were already used, for example Social Network
Analysis for stakeholders perceptions on their
dependency on Ecosystem Services (Lopes and
Videira, 2016).

Thank you for this comment and for pointing out
the relevance of this reference. We have included
this interesting work in two different places of our
manuscript, introduction and conclusion.

In introduction, we brought it as one example of
using SNA on perceptions from stakeholders in
relation to ecosystem services (Lines 116-119). In
conclusion, together with another, to highlight the
relevance of this new field and our contribution to it
while respecting the word limit (Lines 500-501).

The presentation of the case study seems more
suitable for the beginning of the methodology or
creating a different section. Having just a sub-section
here (1.1) doesn’t seems work well. Additionally, it
would be interesting to have a map of the case study,
explaining better the area under study.

Thank you for your suggestion. We have decided to
create a new section for the case study. Since some
of the comments are about restructuring the
Methods section, we felt it would be clearer to have
the case study separately. A map of the Lahn river is
included at the end of the section: 2.1 Case study
description: the Lahn river landscape.

Methods:
Subsections are not well defined (2.2. is missing).

Thank you for noting. It was a simple mistake of
numbering the sections wrongly. It is already
corrected.

This section could be better presented. It should be
more detailed and justified. The authors should have
in mind the possibility of replication when describing
the process, and because of this providing more
details. For example how were the stakeholders
mapped? What was the methodology used?

Thank you! We followed your advice and
restructured the methods section. We hope that it
becomes clear now that the stakeholders are
mapped and grouped by themselves in the course
of the LiLa project.

Table 1 - The selection of stakeholder groups is not
very clear. How they were defined? Based on what
criteria? The stakeholder groups defined in this study
are not at the same level. For example "private
business" and "recreational Motor Boating" could
have the same stakeholders, the same for "nature
and ecology" and "local clubs and associations". Why
the authors did not organize the stakeholders groups
by - private business; NGO; Public organizations, etc.

Thank you for this hint! Please see response to
reviewer 1 above who criticized the same.

For our research we built upon the work of the LilLa
project and adopted the eight thematic working
groups they developed together with the
stakeholder and conducted the survey amongst all
participants of the working groups.




and within this categories differentiate by topic
(agriculture; nature and ecology; etc.)?

Did the authors considered to send the survey to
these additional six stakeholder groups? It is strange
to consider them as a group and not having
information collected from them.

Regarding this table, the authors should provide
more information and clarification on the choices
that were made, having in mind they these choices
could have impacts on the obtained outcomes and
their reading.

To be more clear in the manuscript we adapted the
text as follows: “As a result of these workshops the
stakeholders built eight thematic working groups
who then periodically met to develop a paper on
the key goals of their group. Eight groups of local
stakeholders were identified which shared common
interests related to the same topics. Those eight
stakeholder groups were formed around the topics
of 'Nature and Ecology', 'Recreational Motor
Boating', 'Rowing and Canoeing', 'Agriculture,
Forestry and Hunting', 'Water Management',
'"Tourism and Local Recreation', 'Municipal
Development and Land Planning' and 'Recreational
Angling'. Stakeholders could freely decide which
working group they wanted to participate in.” (Lines
203-210).

The six additional groups turned out as the question
on which group the interviewees collaborated with
contained others that were not mentioned in the
survey. These extra groups were constructed based
on the answers.

To make the choices more clear we separated the
eight original stakeholder groups from the six extra
groups. The original ones are mentioned in section
2.3 Data collection - online survey and listed in
Table 1.

The six extra stakeholder groups are explained in
section ‘3. Results’ and listed in Table 2.

The survey has not been sent to the extra groups as
we did not know the exact individuals that belong to
them and we had limited our sample size to the
stakeholders participating in the LiLa working
groups.

Why did the authors follow the TEEB classification?
There are a relatively recent common understanding
on the use of CICES framework (despite some
problems that could also be identified), and on the
other hand MEA (2005) is a wider used alternative in
the literature. By using TEEB classification are the
authors showing a bias into economic valuation?
Please provide a clarification on that.

More information on the survey and on the
questions should be provided. How was the duration,
in average, to answer the survey? A suggestion is to
present a table with the questions grouped in the
four categories. Besides this, more information on
the survey participants should be presented. Were
they aware of the concept of "ecosystem services"
and the term co-production?

Thank you for raising these questions.

In relation to the TEEB classification, there are no
expectations to connect this paper with ecosystem
services economic valuation. The reason we
mentioned the TEEB classification is that it was the
basis for the RESI-Project (www.resi-project.info).
We build our ecosystem services classification on
the prior work of the RESI-Project which had proved
as a useful and relevant classification for river
ecosystem services.

To make it more clear we had added the sentence
"The selection of the ecosystem services included in
the study was based on a list of ecosystem services
for German river landscapes (Podschun et al. 2018),
which in turn was inspired by the practically
relevant TEEB project (2010). In addition,
consultation with local actors was applied to adapt
the list from Podschun et al. (2018) to the very
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specific context conditions of the Lahn river
landscape and to suit it to stakeholder
understandings" (Lines 269-273).

In relation to the survey itself, the whole survey can
be found in the supplementary material. Due to the
word limit unfortunately we have decided to
maintain the questions only in the supplementary
material.

More information on the survey itself has been
added in the following sentence "Data collection
took place during May - June/2018. An invitation
was sent via e-mail to all potential respondents. The
survey was open for almost four weeks and, in the
meantime, a reminder e-mail was sent". (Lines 297-
299").

Indeed, there was special attention to not bring
specific scientific terms, but instead, explanations
that would be closer to interviewees reality. Please,
note the whole survey was conducted in German
and the version presented here is translated to
English.

Why the authors selected on-line surveys to conduct
this study instead of interviews? Some thoughts on
the methods choices and their advantages and
limitations should be provided.

Thank you for your question. While we agree that
interviews would have allowed for some more in-
depth analyses, we content that the survey method
is better suited to collect data from a high number
of respondents as in our case. As we outline above,
our full sample was already quite big with 98
individuals. Conducting interviews with such a high
number of people would not have been feasible
within the scope of this research.

Results:

This section should be divided in sub-sections for a
better understanding. For example by the main
groups of results, or the main messages (the ones
from the discussion section).

Thank you for your suggestion. We have divided
section 3. Results into three subsections as follows:
3.1 Relative importance and centrality of
stakeholders in ecosystem services co-production,
3.2 Differences between perceived and attributed
stakeholder roles

3.3 Stakeholders” net importance in ecosystem
services co-production.

This line of thought is also reflected in the line of
paragraphs in section 4. Discussion and conclusions.

Figure 2 seems more like a table.

Thank you for the suggestion. We have converted
the figure into a table. Since there is a limitation on
the number of characters to be used in a table title,
we have now simplified the title and included the
rest of the relevant information below the table
body as notes.

The fact that the additional six stakeholder groups
were not questioned poses a bias on the results. For
example Figure 3 could have a misleading reading.

Thank you for bringing this up. In fact, a second
survey was not conducted, which could be an
opportunity to hear from these additional six
stakeholder groups. However, it is noted the
relevance of ask about groups we haven’t mapped
before, otherwise we would lose important data
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about these groups. That is the reason why we have
decided to keep them on our analysis even if only in
the “networks in the attributed participation”.

Figure 4 is a very interesting way to communicate,
however it could be a bit confusing, so a suggestion is
to integrate the information that is on the legend in
the text body as an introduction to the figure.

Thank you for the kind words and your suggestion.
We have incorporated the information in the text
body. Please note, because of one of the reviewers’
comments the figures' numbers have changed.

In Figure 5 the authors only consider 8 groups of
stakeholders, It would be better to have a coherence
in terms of what stakeholder groups to consider
throughout the results presentation. It would be
interesting to have a reading of this figure by column,
understanding the implications of these results for
the management of this ecosystem services. For
example, are the services perceived as having less
contribution to co-production the ones that are more
threatened or less preserved in this area?

Thank you for bringing this interesting discussion.
For Figure 4, the stakeholder importance was
calculated by the difference between perceived and
attributed importance. This means that only the
groups that had perceived importance (i.e. that had
respondents on the survey) were included.

To avoid any potential misunderstandings, we have
changed the term "stakeholder importance" to
"stakeholder net importance". The "stakeholder net
importance" is calculated by the difference (P-A)
between the perceived (P) and attributed (A)
importance.

Concerning connecting the results of Figure 4 with
the management of the ecosystem services, we
agree with your comment and see this being one of
the promising next steps of this study. For this
specific manuscript, we will not bring in-depth
discussion because we do not have the information
on the ecosystem services preservation or
conservation status.

Against this background we added the sentence "A
promising field for future research is also to explore
relations between perceived and attributed
importance on the one hand, and the actual
management of ecosystem services, or their
conservation status, on the other hand." (Lines 622-
624).

In this study Ecosystem Services are analyzed in an
isolated way. Since ecosystem services are
interlinked and their provision and sustainable flow
are dependent on each other (Lopes and Videira,
2017), is it possible that this approach loses
information on the co-production process?

Thank you for this contribution. We certainly agree
with the reviewer that ES are interlinked and
interdependent. The article however focuses on
actors’ perceptions and therefore does not inform
on the existing interdependencies. We have
acknowledged this as part of the limitations of the
study and called for future research to look into it.
In the Introduction section we have included this
study as one example of connection perception with
ecosystem services, from the optic of
interdependence (Lines 118-119). And in the
Discussion and Conclusion section, we have
included the following sentence: .”An interesting
avenue for future research would be to investigate
whether actors’ perceptions of involvement also
reveal existing ES interdependencies.” (Lines 615-
617).

Discussion and Conclusion:
Line 51 page 18 it is not clear the affirmation "our

Thank you for your question. With this affirmation,
we wanted to highlight the relevance of our study

11
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e Stakeholders’ perceived roles in ecosystem services co-production rarely studied
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e Lahn landscape case study shows differences in perception of central role
e However, perceived network structure very similar across stakeholders
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Highlights

Stakeholder2s’ perceived roles in ecosystem services co-production rarely studied
Perceived and attributed roles investigated via social network analysis

Lahn landscape case study shows differences in perception of central role
However, perceived network structure very similar across stakeholders

Abstract
-Stakeholder engage in ecosystem services co-production of
both co-producers and beneficiaries-and-producers. Stakeholders' perceptionsSHow-stakehelders

pereeptions of perceive-their own and each other’s ewn-roles in-co-productionand-therole-of
others-in therefore may- influences play-an

impertantissue-in-how ecosystem services are provided in a given landscape.
However, only few studiesvery-Hitleresearch- sheds light on
th perceived stakeholder roles. The aim of this paper is to assess the self-

perceived and attributed engagement and importance of stakeholders in the co-production of
ecosystem services in a case study of the Lahn river landscape, Germany. The research questions
(i) how-local stakeholders’ perceptionspereeive of their evwsn-engagement in the
co-production of ecosystem services, and (i) which-differences and commonalities exist-between
self-perceived and attributed stakeholder importances in ecosystem services co-production.
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Our methods |nclude EH%I—W&aﬁpheéra surveyJ eﬂ&local stakeholders regarding
involvements in a

eeuab@aﬂewnewksiemhe co- productlon of twelve ecosystem services, and --Second-we
used-social network analysis assess survey data concerning te-construet-the-network structuress
and-understand-seme-aifferences-between-opposite-perspectives, Our findings indicate that self-
perceived and attributed perceptions differ mainly regarding the central role S

the collaboration networks We further identify
differences in perceived pereeptions-ef-the-levels of importance of various-stakeholders within
the-collaboration networks, but similarities in the understanding of their overal in-the-stakeholder
network structure-ef-whe-is-invelved-and-how-they-are-connected, We conclude by with-a

reflectiop-onkey-highlighting key implications for ecosystem services governance, among others
the need to inchueingthe-issue-of-howto-address power imbalances and to foster collaborative
engagement_for ensuring sustained and just ecosystem services delivery.

Keywords
Ecosystem services co-production; Collaboration; Social network analysis; Stakeholders'
perspectives; Lahn river landscape

1. Introduction

The flow of ecosystem services to people often does not function independently but requires
substantial human contributions (Diaz et al., 2018; Albert et al., 2016; Burkhard et al., 2014; UK
NEA, 2011). Those human contributions are also termed “other inputs” (Burkhard et al., 2014),
"human inputs" (Albert et al., 2016; von Haaren et al., 2014), "social and human capital" (Daniel
et al., 2012), "complex social processes" (Spangenberg et al., 2014b), or "human activity" (which
leads the authors to propose the "social-ecological services" denomination) (Huntsinger and
Oviedo, 2014). Ecosystem services are thus co-produced through natural and anthropogenic
contributions (Gissi and Garramone, 2018; Raymond et al., 2017; Berbés-Blazquez et al., 2016;
Fischer and Eastwood, 2016; Palomo et al., 2016). When it comes to provisioning ecosystem
services, the need for human intervention in the process is relatively obvious. For example, water
needs to be pumped, cleaned, and delivered to human settlements to serve as drinking water; or
food needs to be harvested, hunted, or produced by the various kinds of agricultural practices (von
Haaren et al., 2014). In regulating ecosystem services, human contributions tend to be indirect.;
Aan example is the need for targeted management of urban green spaces in ways that maximize
local climate regulation and air purification (Scholz et al., 2018). Finally, cultural ecosystem
services require human interventions as well, namely to preserve specific cultural landscape
characters or to provide information and infrastructure that enables and enhances humans’
aesthetic appreciation of landscapes (Hudson, 2001). It is known and well documented that people
are important in co-producing ecosystem services. From this starting point, we argue the
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importance of studying how people perceive their own role in this production as well as how they

perceive the role of others.

The starting point of humans' involvement with ecosystem services is the possibility of assuming
two different roles (Fig.1). On the one hand, stakeholders can be active in co-producing ecosystem
services (Rova and Pravoni, 2017; Loft et al., 2015, Opdam et al., 2015). For example, farmers
manage their soils to grow food and energy crops, landscape stewards develop green and blue
infrastructure for natural pest control and the regulation of extreme weather events, and regional
managers engage in the education of citizens and visitors in the context of nature-based recreation
(Andersson et al., 2019; Loos et al., 2019; Keestra et al., 2018; Weijerman et al., 2017). On the
other hand, stakeholders and citizens also benefit from the delivery of (often co-produced)
ecosystem services, such as enjoying local dishes, safeguarding against flood risks, or appreciating
beautiful landscapes (Dou et al., 2017; Kaltenborn et al., 2017).

ECOSYSTEM

Ecosystem
Contributions

Ecosystem Services Co-Production:

Provisioning Services
Regulating Services

uojaNpoId4-00)
S99IMBS WaJSAS00T
Jo sjoedw)

Cultural Services m
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SOCIAL SYSTEM

Figure 1: Ecosystem services are produced through ecosystem contributions combined with anthropogenic
contributions. The former happens in the ecosystem through a diverse set of processes and functions, while the latter
happens in the social system through the action of different stakeholders which can include ecosystem services
management. Ecosystem services co-production is observed in provisioning services, regulating services, and cultural
services. The co-production processes have impacts on-the ecosystems and benefits the social system. Thus, people
can assume a dual role in ecosystem services co-production - as active contributors to co-production, and as
beneficiaries from ecosystem services delivery.

A stakeholder's dual role is not only when they act as beneficiaries vs co-producers, as described
before, but it can also be observed when taking a when-weteek-closer look at the co-provider role.
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The co-provider role can be observed as as-how people perceived themselves being co-providers
of ecosystem services vs how others perceived them in that same role.2 Research on the dual role
of stakeholders in ecosystem services co-production has only recently emerged. For instance,
Bérbes-Blaquez et al., (2016) explored how power relations influence the delivery of ecosystem
services-delivery; Palomo et al., (2016) assessed the effect of co-production on ecosystem services
trade-offs, resilience, distributional equity, among other characteristics; Rival and Muradian
(2013) observed the behavior of co-producers behaviors-especially in transactional processes like
payment for ecosystem services; Fortnam et al. (2019) debated the influence of cultural norms on
gender relation in ecosystem services co-production; Ernstson (2013) discussed the role of social
and political processes on environmental justice related to_the delivery of ecosystem services; and

Opdam et al. (2015) argued the importance of ecosystem services in connecting actors in landscape
planning, suggesting the significance of actor's’ contextual aspects and the need foref further
investigation on substantial coordination among co-producers; and [Lopes and Videira

demonstrateds in one study (2016) the; perceived dependencies of stakeholder groups on different

ecosystem services, while in another study (2017), they shed a light on the linkage between

ecosystem services interdependencies and perceptions of stakeholders” involvement.- However,

in-depth investigations of how people themselves perceive their roles, or how their roles are
perceived by others, have so far been largely missing. An exception is the work ofby Fisher and
Eastwood (2016) who, in reflecting the relations between people and ecosystems, recognize the
importance of identity (including perceptions of themselves) which would shape how people
engage and understand ecosystem services. The studies and frameworks developed so far makee
good progress ien enlightening co-production of ecosystem services and the existence and
importance of the people involved. Yet, those studies do not discuss people’s own perspectives
and relevance of this approach. New research is necessary in order to start understanding what
such involvement entails and how it can be influential on the thematic of ecosystem services.}f

ecosystem-services-thematic-new-research-is-necessary- This article seeks to contribute to such an
endeavor.

River landscapes arguably provide very suitable context conditions to study the dual role of
stakeholders in ecosystem services co-production. River landscapes are hotspots for the delivery
of ecosystem services-delivery, and at the same time are areas where diverse demands for the
delivery of ecosystem services_-delivery-exist.; Ffor example, the mitigation of flood risks and the
provision of recreation opportunities (Tomscha et al., 2017). A case in point is the Lahn river
landscape, situated in Germany, where several initiatives are currently underway to explore the
provision of ecosystem services to people, to understand the human contributions, and to design
comprehensive strategies for sustainable landscape development in the future (Albert et al., 2019;
‘LiLa Project’” website).



143
44
145
146
147
48
149
150

151
152
153
154
155
156
157
158
159
160
161
162

163
164
165
166
167
168
169
170
17
172
h73
174
175
h76
177
178
179
180
81
82
83

Therefore, the aim of this paper is to assess the self-perceived and attributed engagement and
importance of stakeholders in the co-production of ecosystem services in thea case study of the
Lahn river landscape, Germany. More specifically, we investigate two main research questions:
e How do local stakeholders perceive their own engagement in the co-production of
ecosystem services in the case study area?
o What differences and eemmenatities-similarities exist between self-perceived and
attributed importance in ecosystem services co-production?

Analyses of perceived and attributed importances of stakeholders’ roles in ecosystem services co-
production, as well as of potential differences, may provide useful insights regarding relationships

in actor networks engaged in ecosystem services management. While information on perceived

importances reveals how actors see their own responsibilities, information on attributed
importances illustrates perceptions from others (Fischer and Eastwood, 2016; Gissi and
Garramone, 2018). Understanding the differences can help explain inadequate ecosystem services
management; where some actors are not aware of; or do not want to assumes; the responsibility of
ecosystem services management that other actors attribute to them. Vice versa, some actors might
assign responsibilities to others who, in effect, do not have the capacities and intention to fulfill
this role (Opdam et al., 2015; Loft et al., 2015). Taking this information into account can help
planning, management, and governance of ecosystem services (Mann et al., 2015; Sattler et al.,

2018).

The paper is structured as follows. First, we describe the Lahn river landscape study case together
with the explanation of important components of the research: 'Stakeholders involved' and 'Local
ecosystem services' before—Second,—we presenting the methodological approach,s for data
collection, and analysis. After describing our results, we discuss these with respect to their
implications for co-production of ecosystem services and governance structures.

2. Methods
21.1 .1 Case study description: the -Lahn river landscape-case study
The case study site is the Lahn river landscape, whose river basin contains about 5.931 km? and is
situated in the German federal states of Hesse (4.756,6 km?), North Rhine-Westphalia (181,3 km?)
and Rhineland-Palatinate (992,7 km?) (RP GieBen 2005)_(Fig. 2). The river originates near
Lahnkopf and flows around 240 km from the estuary into the Rhine near Lahnstein, one of the

most important rivers of Europe. There are around 1 million people living in the region,
notwithstanding the tourists who use the Lahn and its surroundings for outdoor activities after
work, on weekends, or during holidays.

The river’s ecological condition and the ecological potential are currently evaluated as “not
satisfying” or “bad” (Umweltbundesamt, 2017). In the course of the Lahn valley’s urbanization
through e.g., the allotment of areas for settlement and agriculture, landward traffic infrastructure,
mining, waterpower, and shipping, the river’s natural development was restricted through diverse
dams, watergates, and boat channels. Today; around 150km in the lower part of the river is are-still
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a federal waterway. The historic use of the river as a transportation route for goods has been
abandoned, and today the river is teday-used only for recreational navigation. Recently, however,
the Administration of Federal Waterways declared the Lahn as secondary waterway (BMVI,
2016), thus emphasizing its inferiority as a federal transportation route. In addition, the federal
“Blue Ribbon” Program (Blaues Band Deutschland, 2017); initiated to further enhance the
ecological quality of all German rivers, openings a window of opportunity. A needs-based
adjustment of existing infrastructure opens up a new scope for natural developments and the
restoration of ecological patency. The potential ofat the Lahn river is fathomed in a current Lahn
river development concept.

The study presented here is part of the PlanSmart research project to investigate novel approaches
to the planning and governance of nature-based solutions in river landscapes (Albert et al. 2019).
The research also relates to and cooperates with an ongoing integrated EU Life Project “Living
Lahn — one river, many interests” (known as the 'Lila Project’) which aims “to enhance the
ecological health and connectivity of the river itself while simultaneously enriching the quality of
life along the river.” (https://www.lila-livinglahn.de/en/the-project/project-goals/ ) As part of the
LiLa project, a diverse group of stakeholders haves been consulted to develop concepts for

securing a good ecological state of the river Lahn, sustainably protect against flooding, and
facilitating nature-based tourism. Local stakeholders such as owners of local businesses, public
sector workers, and citizens in general were invited to take part inin workshops to identify their
respective interests and to take them into account in the subsequent planning process.

Those eight stakeholder
groups were formed around the topics of 'Nature and Ecology', 'Recreational Motor Boating',
'Rowing and Canoeing', 'Agriculture, Forestry and Hunting', 'Water Management', 'Tourism and
Local Recreation', "Municipal Development and Land Planning' and 'Recreational Angling'.
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Figure 2: The case study, the Lahn river located in central-west Germany.

3 Metheds

2.2. Methodological Approach: Social Network Analysis (SNA)

To answer our research questions we used a combination of Social Network Analysis (SNA) and
descriptive statistics. SNA is an approach for analysing social relations and their structures based
on graph theory (Scott, 1988; Prell 2012). We analyzed the networks of collaboration amongst the
stakeholders. To determine the importance of actors in the networks we used the SNA measures
of centrality and calculated the actors in-degree centrality and out-degree centrality. If an actor is
more central in the network, he/she is/hey-are more important for the whole collaboration network
as he/she is/they are cooperating more with other actor groups for certain ES. We-did distinguished
between in-degree and out-degree centrality. Degree centrality measures the number of immediate
contacts an actor has in a network. In-degree centrality measures the number of ties received by
an actor from others, while out-degree centrality measures the number of ties given by that actor
to others (Prell, 2011). High degree centrality of a node in a network points to the importance that
a node has respective to all other nodes in the network, since that node has a high number of
connections in that network. Derived from that, in our interpretation, high in-degree and out-degree
centrality also shows importance, but in opposite ways. Keeping Having—in mind that our
respondents were asked to give a self-reported perspective, a high in-degree centrality indicates
how important stakeholders are perceived by others.— Aa stakeholder’s in-degree value ofequal

Commented [CJD1]: Colors should be used to
I highlight the river (in blue) and the square in the

/ country map (red)
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13 shows it was mentioned 13 times by other stakeholders when they were asked to identify with

whom they were collaborating. If a stakeholder’s in-degree value is low, it means it was mentioned

by a small number of other stakeholders. Out-degree centrality informs instead on each

stakeholder’s self-perceived importance.— Aa stakeholder’s out-degree value ofequals five shows

that that particular stakeholder reported collaborating with five other stakeholders. Based on this

interpretation of in-degree and out-degree centralities, we consider in-degree centrality a

representation of attributed importance (“How many different stakeholders identified me as

connected with them?”), and out-degree centrality of self-perceived importance (“With how many

stakeholders I identify myself connected?”).

2.3 32.1-Data collection - online survey
For data collection, we chose a quantitative methodology based on a short online survey regarding
the perspectives of local stakeholders in the Lahn region on ecosystem services co-production.Fer

eo-preduetion—In July 2018, the online survey was sent to a total of altegether-98 representatives
of the above (Section 2.1)-mentioned eight stakeholders™ groups, as established by LiLa (Table 1).

A total of 57 completed online questionnaires were returned (response rate of 55,87%).

Table 1 - List of the fourteen stakeholder groups (eighth considered since the beginning of the study phis
sixadded by-theinterviewees), Included is a brief explanation of who they are and the number of people
who took part in the survey.

Stakeholder group Description Ne° of respondents

Nature and Ecology People and institutions (public, 8
private or NGO) focused on
nature conservation (ex: State-
Society for Nature Protection
and Ornithology and National
Nature Protection Association)




Recreational Motor Boating

People and organizations which
rely on motorboats for different
economic activities (ex: shipping
enterprises and motor shipping
associations)

11

Rowing and Canoeing

People and organizations which
rely on muscle-driven boats
rentals for tourism and sports

(ex: regional rowing association
and local tourist association)

Agriculture, Forestry and
Hunting

People and institutions focused
on the management of
agricultural and forest land and
its biodiversity (ex: farmers and
Regional Administration for
Rural Development)

Water Management

People and the public institution
responsible for local water
management
(ex: citizens and group-en-water
and gardening_groups)

Tourism and Local Recreation

People and institutions
responsible for touristic and
recreational activities (ex: city
representatives and tourist
information groups)

Municipal Development and
Land Planning

Public institutions responsible
for municipal development and
land planning (ex: city and
regional representatives)

Recreational Angling

Institutions and groups of people
who have fishing as a leisure
activity
(ex: Sport Fishing Clubs and
Fishing Administration)
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The selection of the ecosystem services included in the study was based on a list of ecosystem

services for German landscapes (Podschun et al., 2018), which in turn was inspired by the

practically relevant TEEB project (2010). In addition, consultation with local actors was applied

to adapt the list from Podschun et al. (2018) to the very specific context conditions of the Lahn

river landscape and to suit it to stakeholder understandings. Through a short survey delivered to
partners from the Lila project, the authors determined a preliminary set of priority ecosystem
services for the region. The set considered twelve ecosystem services evaluated as important by at
least one respondent: 'Food', 'Freshwater', 'Habitat for Species', '"Moderation of Flooding Events',
'Local Climate and Air Quality', 'Carbon Sequestration and Storage', 'Pollination', 'Historical and
Cultural Meaning', 'Aesthetic Appreciation', 'Recreation and Tourism', 'Hydropower Energy' and
'Aquatic Sports and Recreational Shipping".

The questionnaire was conducted in German with the use of simplified explanations instead of
specific scientific terms.Fhe-questionnaire-was—conductedin-German-and-and-there-wa
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questions distributed oerin four main categories: a) Socio-demographicy; b) Co-production of
ecosystem services; ¢) Collaboration with other stakeholders for the co-production of ecosystem
services; d) Influence on ecosystem services management (for the whole questionnaire see
supplementary material).- The number of questions posed to each participant depended on the
answers provided to some core questions. Respondents were asked to report if they felt they were
taking part in any activity related to ecosystem services, i.e., if they considered themselves as being
co-producers of each ecosystem service presented and if they collaborated with other stakeholders
to promote that co-production.

Regarding the questions about collaboration for ecosystem services co-production, the respondents
were able to identify stakeholders they collaborated with. It was also possible to actively include
stakeholders that were not listed in the survey.

Data collection took place during May - June /2018. An invitation was sent via e-mail to all

potential respondents. The survey was open for almost four weeks ands in the meantime; a reminder
e-mail was sent.Data-ce iontookplace-durine May-——Mon ear—ltwas-opentortwoweeks:

2.4 3234 Data analysis
For the analysis of the stakeholders’ positions in the networks, SNA measures were calculated

using the software for social network analysis UCINET 6 (Borgatti et al., 2002). We chose to use

non-reciprocated collaboration ties, i.c., a anindieationofcollaboration indicated from only one

side would be understood as a potential reciprocated tie. We also decided to use unweighted links;

in order to avoid underestimating potential existing links that were not mentioned by a group with

a reduced number of respondents.

3234 Tthe networks for the co-production of ecosystem services were
defined based on responses about the collaborative relationships each respondent perceived being

a part of. Each respondent was asked to identify him/herself as being part of one stakeholder group.

Consequently, the group answers represent the merged responses provided by the respondents

included in that specific group. We therefore constructed networks representing patterns of

collaboration for the co-production of each ecosystem service. Each node represents one
stakeholder group and the links represent whether collaboration between the groups exists. In total,
twelved2 networks were created, one for each ecosystem service. Every time one respondent
identified a link of collaboration with another actor, a link was added between the two stakeholder
groups to which the respondent and the partner respectively belonged.
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For the 22.34.4+Visual interpretation of the networks—network graphs were generated with the

help of the Flourish.studio website tools. Across all twelve analyzed networks, the colors used to
represent each stakeholder remaineds the same. Two sizes of nodes were are-used; with “big size”
nodes to represent highest centrality (in some networks there is more than one node with the
highest value), the “small size” to illustrate all the other ones.

34. Results
Participants in the survey had the opportunity to mention new stakeholder groups in addition to

the eight pre-determined groups, resulting in six extra ones. To establish the link of interest to

ecosystem services, we added these new groups as they were seen as relevant to the-theen-the
networks” collaboration of local ecosystem services co-production. These are: 'Private Business',
'Education', 'Other Government Agencies', 'Family and Friends', 'Lila', and 'Local Clubs and
Associations' (Table 2).
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Table 2 - List of the six extra stakeholder groups added by the interviewees in their responses. Included is
a brief explanation of who they are.

Extra stakeholder group Description
Private Business Private businesses of different activities, excluding directly related to

tourism and boats (ex: ice -cream sellers and winemakers)

Education People and institutions related— to formal and informal education

formally-orinformally-(ex: local schoolteachers and universities)

Other Government Agencies Different governmental agenciess which were not listed before (ex:

general public authorities)

Family and Friends People related to the interviewees in personal context
LilLa Decision makers from institutions of different levels and focuses on

joining the same European Life Project

Local Clubs and Associations Local hobby clubs or interest associations (ex: sports, history,

beekeepers, nature conservation, and religion)

3.1 Relative importance and centrality of stakeholders in ecosystem services co-production

A diverse set of collaboration relations between stakeholders in the co-production of ecosystem
services was identified, with differences between perceived and attributed perceptions (Eig-Table
32). Comparison between each network of the same pair (i.e., for the same ecosystem service)
shows consistency of stakeholders involved (same colors) and the distribution of the links among
them (i.e., the network overview looks similar in the same pair).

The size of the nodes is the biggest discrepancy in the pairs. It represents the centrality value,
understood here as the importance of that stakeholder in the network. Big nodes have the highest
centrality value, while the small ones have smaller values. There was not a single pair for which
in both networks the biggest node was the same-ere. This shows that self-perceived and attributed
views strongly differ on which stakeholder is the most influential for the co-production of that
ecosystem service. The 'Hydropower Energy' network is the only ecosystem service which shows
the same stakeholder as the most important on both networks, but with an important difference
between the two networks. While the stakeholder 'Municipal Development and Land Planning' is
indeed the biggest node in both networks, it is the only one on the attributed perspective. In the
network constructed on self-perceived perspectives, it shares its position with two other
stakeholders (‘Recreational Motor Boating' and 'Nature and Ecology'). Another important insight
that we obtain from this analysis is thus-that the exclusiveness of one node’s importance is not
always maintained on both perspectives. In almost half of the cases, it is shared by two or more




391  stakeholders. In most of the cases, it is shared on the attributed perspective, while it is exclusive
p92 on the self-perception one (with the exception in the 'Hydropower Energy' case).
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oure 2: - 2 arCe st - u twelve ecosystem services are:
Food, Freshwater, Habitat for Species, Moderation of Flooding Events, Local Climate and Air Quality, Carbon
Sequestration and Storage, Pollination, Historical and Cultural meaning, Aesthetic Appreciation, Recreation and
Tourism, Hydropower Energy and Aquatic Sports and Recreational Shipping. Each stakeholder is represented by the
same node color on the different networks. There are two sizes of nodes: big (represents the stakeholders with the
highest centrality value), small (represents stakeholders with smaller centrality values). Sizes vary depending on
centrality measures for each of the networks.

3.2 Differences between perceived and attributed stakeholder roles

The number of networks each stakeholder participates in, from self-perceived and attributed
perspectives, is illustrated in figure 3. This figure shows another illustration on how different the
two perspectives are for each stakeholder. In general, stakeholders’ self-assessment of their
participation seems to correspond to what others think of them. The biggest discrepancy is the case
of 'Municipal Development and Land Planning', which perceives themselves as of relevance in
only half the number of collaboration networks compared with what is attributed to it. 'Recreational
Motor Boating' and 'Nature and Ecology' also showed substantial differences between both
perspectives. For the formerirst-one, the self-perceived level is higher than the attributed level, for
the latter the opposite is true.
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Figure 3: Number of collaboration networks for the ecosystem services co-production that each stakeholder perceives
themselves participating in (#Networks of perceived participation) and the number of networks in which others
consider them to participate in (#Networks of attributed participation).

The most important stakeholder for collaboration on each ecosystem service co-production can be
observed in figure 4. In the middle, there is a list of the twelve ecosystem services. The left row
shows which stakeholders perceived themselves as most important for the co-production of the

ecosystem services linked to them. The right row illustrates stakeholders that were identified by

others as most important for the ecosystem services as shown by the curved lines. A comparison
shows that stakeholders’ attributed significance in all the ecosystem services networks is more
spread than self-perceived importance. For the twelve networks, four stakeholders perceived
themselves as having the highest importance, in contrast to six stakeholders being attributed as the
most important. Besides; in the attributed perspective, there is a greater distribution when
analyzing the number of important stakeholders for each ecosystem service. Six ecosystem
services present a shared central role among two or more stakeholders in the attributed perspective,
in comparison with two in this situation of the self-perceived perspective.

Comparing the self-perceived versus the attributed perspective, only three stakeholders appear
onappears-in both sides ('Municipal Development and Land Planning', 'Recreational Angling' and
'Water Management'). 'Recreational Motor Boating' perceive themselves as the most important in
eleven networks, but they do_not appear in none of the attributed perspectives. The opposite
situation occurs with 'Nature and Ecology'.; Wsvhile they do not show a self-perception in any
central role, it is attributed to them in ten of these roles. In the case of 'Rowing and Canoeing' and
'"Tourism and Local Recreation', both only appeared in the attributed perspective.
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Figure 4: Tllustration of differences in the self-perceived and attributed identification of the most important stakeholder
(central role) in the co-production for each of the twelve selected ecosystem services. The left row shows which
stakeholders perceived themselves as most important for the co-production of the one or more ecosystem services
linked to the stakeholder. The right row illustrates stakeholders that were identified by others as most important for
one or more ecosystem services as shown by the curved lines. In the middle, the ecosystem services are listed as
follows: Freshwater, Local Climate and Air Quality (Clima_Air), Carbon Sequestration and Storage (Carbon),
Pollination, Aesthetic Appreciation (4esthetic), Moderation of Flooding Events (Flooding), Historical and Cultural
meaning (Hist_Cult), Habitat for Species (Habitat), Food, Aquatic Sports and Recreational Shipping
(Aquatic_Recreation), Recreation and Tourism (Recreation_Tourism), Hydropower Energy and Aquatic Sports
(Hydro_Energy).

3.3 Stakeholders” net importance in ecosystem services co-production
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An analysis of the difference between the self-perceived and attributed perspectives regarding each
stakeholders *s net importance on each collaboration network is presented in figure 5. According
to this figure, if the self-perceived perspective is higher than the attributed one, we understood the
stakeholder to have has-an overestimation of her/his importance on that specific network. The
contrary is true. If the attributed perspective has a higher value than the self-perceived one, the
stakeholder is considered to have an underestimation of her/his role on that network. In general,
there is a tendency of underestimation among the stakeholders, meaning that stakeholders tend to
perceive-moere the importance of others more than of themselves. From 96 cells that could have

the same value for perceived and attributed importance (P=A), only ten fell in this category. This
means that only in ten cases there-was_there no under- or overestimation.; This #-means the
perception of the level of importance between the self-perceived and attributed perspectives was
the same. 'Water Management' is the stakeholder that shows a better balance between the two
perspectives. 'Nature and Ecology' and 'Municipal Development and Land Planning' are
stakeholders who shew-more frequently show a higher underestimation perspective. While, in

contrast, 'Recreational Motor Boating' and 'Recreational Angling' have a higher overestimation
perspectiveene.
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Figure 5: Cartesian heatmap representing the overestimation (dark purple) and underestimation (dark yellow) of each
stakeholder’s net importance on the collaboration networks for all the ecosystem services co-production. The
estimations were calculated by the difference (P-A) between the perceived (P) and attributed (A) importance.

5. -Discussion and conclusion
This paper provided insights regarding the engagement of relevant stakeholders in the co-
production of local ecosystem services in the Lahn river landscape. More specifically, our paper
sheds new light on commonalities and differences between self-perceived and attributed roles of
stakeholders in ecosystem services co-production in the specific case study. To our knowledge,
this paper presents the first assessment on the self vs attributed perspective in the ecosystem
services context in general. It therefore constitutes an innovative approach to the co-production
of the ecosystem services scholarship. We conclude by with-a+eflection-ankey-highlighting key
implications for ecosystem services governance, among others the need to neluding-the-issueof
how-to-address power imbalances and to foster collaborative engagement for ensuring sustained
and just ecosystem services delivery.




Studies on self-perceived and attributed stakeholder roles in ecosystem services co-production
provides an important and hitherto rarely considered lens in this thematic. As stated by Fischer
and Eastwood (2016), people’s identities, i.e., the way they perceive themselves, shape ecosystem
services co-production. There is a complex interaction between ecological and social factors that
results in ecosystemen-ecosysterm services creation, and the-people's perceptions, alongside with
needs and values, is an important part of that (Gissi and Garramone, 2018). This study in particular
explores

actors’
position in a particular configuration of social relations

ve

Ecosystem services have tremendous potential to connect people, both conceptually and
practically, which in a landscape context can potentially promote collaborative actions towards
common goals or solutions towards adversity (Opdam et al., 2015). This affirmative dialogues
with our research, since an agreement between both perceptions of the collaborations established
(who is involved, the links established etc.) could show a tendency of group cohesion for
ecosystem service co-production. For instance, if others perceive you the way you perceive
yourself, it can mean your skills and commitment are perceived adequately by the group and
yourself and therefore can be openly discussed and negotiated, promoting alignment of
expectations. This might be the case of increasing chances to succeed collectively in the face of a
challenge. In general, the results show similarities simiarity-between self-perceived and attributed
positions in the networks of collaboration for the co-production of twelve different ecosystem
services. The networks structure, their size (how many nodes and links are presented), which nodes
are involved, and how the links are distributed are very similar when comparing the self and
attributed perspectives. There is no literature regarding ecosystem services which brings related
discussions.

An-anahvsisre edto-the centralroleis-how-itisd

3 a ~In the self-perceived
perspective, #the central role is highly concentrated (by 'Recreational Motor Boating')
and poorly distributed® (by four stakeholders), while in the attributed perspective there is a better
distribution (by six stakeholders), but the concentration is still high (by 'Nature and Ecology). From

! High concentration and wide distribution is possible in this analysis since a network can have as many central roles as its
number of nodes.




29
30
31

532
33

E34

535

536

537
538

these results, there is a tendency of concentrating the central role for each ecosystem service co-
production on one stakeholder group, although taking into consideration that this group is
composed ofby different actors.

Our results show a relevant difference between the attributed and self-perceived importance (in-
degree and out-degree values). In other words, how stakeholders perceive their own importance
on a network is not the same way how other stakeholders perceive it. Within each network,
differences exist between the stakeholders assuming central roles in ecosystem services co-
production with respect to the self-perceived and attributed perspectives. An overestimation of a
stakeholder’s role is particularly prominent with respect to some groups, while others show an
underestimatedien attitude, and few perceive their roles relatively in line with others. These
differences could demonstrate a power imbalance or even a current conflict shown by the (un)
conscious mention of themselves and other stakeholders. Zoderer et al. (2019) considered the
discrepancy between stakeholders' perspectives in supply and demand bundles of ecosystem
services, which also lead to conclude the potential existence of conflicts and power imbalance.
The authors argued that such conflicts could be avoided if processes of ecosystem services and
landscape management would include stakeholders' perspectives from the outset and make these
mismatches visible to everyone involved. In addition to what was brought to the discussion by
Zoderer et al. (2019), we argue that studying both the self-perception and attributed perspectives
is necessary in order to have a clear understanding of who is involved and their importance in the
networks of ecosystem services co-production. This information can in a first step help to explain
mis-management or too little stewardship of ecosystem services, resulting in sub-optimal provision
and potentialdy deficits.-And lin a second step, it can help to develop better governance models
that either provide relevant information, e.g., to inform stakeholders of what responsibilities they
have given their mandate or existing requlations, or to provide incentives for stakeholders who so
far do not assume full responsibility.

In addition, the differences in perception of participation and role in the networks for the co-
provision of certain ecosystem services, allow to discuss more openly diverging interests and value
systems and to negotiate trade-offs in the provision of these ecosystem services (Loft et al., 2015;
Mann et al., 2015). Finally, our study contributes in generating knowledge and providing
information about the linkages between ecosystem services and how they are provided, more
specifically, who is co-responsible for their provision. Finally, our stakeholder analysis for co-
production of ecosystem services is generating knowledge and providing information about the
linkages between different ecosystem services and their provision. aA-whieh-Aaccording to Loft et
al. (2015) this understanding isis still a huge research gap as “precise and measurable information
on the status and quality of ecosystem services provision is often missing” (Loft et al., 2015).




Our analysis further addresses some challenges of governance for ecosystem services. It sets a
basis to designing governance structures and policy instruments in a more inclusive and adaptive
process (Loft et al., 2015). A first step for this is becoming aware of who are the actors involved
in co-production of ecosystem services.; Uusing both self-perceived and attributed measures is
useful for this. Based on this, the design of governance structures can be changed, for instance
from top-down models to multi-stakeholder governance as adaptive management, co-
management, or community-based management (Mann et al., 2015). Particularly, stakeholders that
have not necessarily been included in participatory models when first designed; can be invited at
a later stage if they are found to have key roles in the co-production of ecosystem services. The
discussion about governance highlights the need for a better inclusion of the range of concerned
stakeholders for ecosystem service supply and demand. As concerned stakeholders, their ideas,
motives, and interest need to be better integrated, which means community-based, participatory or
multi-actor governance approaches are needed in order to get everyone informed about their
interests, values and motivations, interpretations of problems and solutions, and struggles over
needs and demands (Sattler et al., 2018),- aAddressing the challenge of “Balancing actors’ interests
and values” (Loft et al., 2015). In this sense, our methodology supports the gathering of this
knowledge. The dynamics of asking self-perception versus attributed perspective reveal the
stakeholders' view and interpretation of ecosystem service co-production and may also lead to
inclusion of new actors (addressed by the interviewees) into the respective co-production
networks.
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Limitations of our study can be found in the method. Because of the shortness of this project and
the relatively large original sample size, we decided to apply the survey as an online survey. This
prevented us from gettingte-get some additional qualitative information and narratives on the
reasons why the different groups collaborate in the provision of a certain ecosystem service and
oen-examples of how these collaborations unfold. The results are further limited to the identified

interest groups which at this point participated in the development of the river management
concept.

Additionally. our study exclusively focuses on actors’ perceptions and therefore does not get into
the interdependencies between ES, while we acknowledge that these exist (Lopes and Videira,
2017). An interesting avenue for future research would be to investigate whether actors’
perceptions of involvement also reveal existing ES interdependencies. Up to now, no information
on the status and trends of ecosystem services provision and demand has been published for the
Lahn river. However, the generally poor ecosystem quality of the Lahn river according to the EU
water framework directive suggests that the transformation of the river and its floodplain may have
resulted in positive impacts for some ecosystem services (such as agriculture in the former
floodplain area) but also negative impacts on several other, primarily requlation ecosystem
services (such as water retention, nitrogen retention, carbon storage). A promising field for future
research is also to explore relations between perceived and attributed importance on the one hand,
and the actual management of ecosystem services, or their conservation status, on the other hand.
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A. Appendices
A.1 Survey

Survey: relationships of stakeholders to the Lahn river landscape

What relationship do stakeholders have to the Lahn landscape?

Welcome page and information about the project

The Lahn river landscape is used by many stakeholders in different ways and thus also contributes
to personal well-being. We would like to investigate exactly what benefits the river landscape
provides and how these benefits are evaluated by different stakeholders. We are interested in the
following questions:
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How do the stakeholders use the river landscape?

How do the stakeholders evaluate certain services provided by the river landscape?

To what extent do the stakeholders actively participate in the management of the river
landscape?

We would like to invite you to participate in a short survey that highlights the above questions.
We look forward to your interest and participation.

The survey is divided into three sections: benefits and relationships between people and landscape,
personal information and further comments. The survey takes about 10 minutes to complete. We
would like to ask you to answer each guestion. The survey consists of several pages. Each page
allows you to review the answers you gave on the previous page. Your answers will be saved
automatically. They will be treated anonymously and confidentially.

The survey is part of the PlanSmart research project funded by the Ministry of Education and
Research (BMBF). PlanSmart works closely with the integrated EU-LIFE project "Living Lahn",
which is developing a sustainable Lahn concept for the river. The results of the survey will be
made available to the Living Lahn project as supporting information. Junior Professor Dr.
Christian Albert and Dr. Barbara Schréter are responsible for the PlanSmart project. For more
information on PlanSmart, please visit www.plansmart.info. For more information on the survey,
please contact Ms. Camila Jeric6-Daminello (daminello@umwelt.uni-hannover.de).

Thank you in advance for your interest! Your help is of great importance to us.

We will raffle three REWE vouchers worth €30 among all participants!

With kind regards.

Camila Jericé-Daminello, Barbara Schréter and Christian Albert

What importance does the Lahn river landscape have for the stakeholders?

1. Please think of the Lahn river landscape. Which landscape features are typical for you
when you think of the Lahn and its surroundings?

(Please mark the three most important landscape elements)




‘ Landscape features

‘ Farmland

‘ Urban green spaces

‘ Pastureland

‘ Industry and commerce

‘ Forest

‘ Settlement area

‘ Riparian vegetation (e.g.,

shrubs, etc.)

‘ Transport infrastructure

‘ Lakes and ponds

‘ Rivers and streams

B66

B67 2. In principle, river landscapes can provide many services that we humans benefit from or
B68  value. From which of the following services of the Lahn do you personally profit from?

B69  (Please select one answer for each service!)

Services Ye | No

Provision of food




‘ Provision of fresh water

‘ Habitats for animal and plant species

‘ Moderation of flooding events

‘ Regulation of the local climate and air quality

‘ Reduction of (climate-damaging) greenhouse gases

‘ Pollination of plants by insects and other animals

‘ Presence of sites of historical or cultural meaning

‘ Presence of an attractive landscape

Presence of opportunities for recreation and
tourism

‘ Enabling energy from hydropower

‘ Enabling aquatic sports and recreational shipping

B70

B71 3. So that the Lahn river landscape can provide many services, an appropriate land use and
B72  an adapted management of the landscape are partly necessary. Are you personally committed to
B73  ensuring the maintenance of these services? If yes, for which services?

B74  (Please select one answer for each service!)

Services Ye | No

‘ Provision of food

‘ Provision of fresh water




B75

B76
B77
B78
B79

880

B81

Habitats for animal and plant species

Moderation of flooding events

Regulation of the local climate and air quality

Reduction of (climate-damaging) greenhouse gases

Pollination of plants by insects and other animals

Presence of sites of historical or cultural meaning

Presence of an attractive landscape

Presence of opportunities for recreation and
tourism

Enabling hydropower energy

Enabling aquatic sports and recreational shipping

4. You have indicated that you are personally committed to ensuring that certain services of
the Lahn River Landscape are maintained. Do you cooperate with other stakeholders? If yes, with
which groups of stakeholders do you cooperate in this regard (the categories refer to the
stakeholders identified by the project "Living Lahn").

(Please select one answer for each service! You do not have to answer for your own group).

a) With which stakeholder groups do you cooperate with for the provision of food?

Nature and Ecology

Recreational Angling

Agriculture, Forestry and Hunting




Water Management

Recreational Motor Boating

Rowing and Canoeing

Tourism and Local Recreation

Municipal Development and Land Planning

None of the above

B82

B83 b) With which stakeholder groups do you cooperate with for the provision of fresh water?

Nature and Ecology

Recreational Angling

Agriculture, Forestry and Hunting

Water Management

Recreational Motor Boating

Rowing and Canoeing

Tourism and Local Recreation

Municipal Development and Land Planning




None of the above ‘ ‘

B84

B85 ) With which stakeholder groups do you cooperate with to provide habitats for animals and
B86 plant species?

Nature and Ecology

Recreational Angling

Agriculture, Forestry and Hunting

Water Management

Recreational Motor Boating

Rowing and Canoeing

Tourism and Local Recreation

Municipal Development and Land Planning

None of the above

B87

B88 d) With which stakeholder groups do you cooperate with for moderation of flooding events?

Nature and Ecology

Recreational Angling




B89

B90
B9l

Agriculture, Forestry and Hunting

Water Management

Recreational Motor Boating

Rowing and Canoeing

Tourism and Local Recreation

Municipal Development and Land Planning

None of the above

e) With which stakeholder groups do you cooperate with to regulate the local climate and
air quality?

Nature and Ecology

Recreational Angling

Agriculture, Forestry and Hunting

Water Management

Recreational Motor Boating

Rowing and Canoeing

Tourism and Local Recreation




Municipal Development and Land Planning

None of the above

B92
893 f) With which stakeholder groups do you cooperate with to reduce (climate-damaging)
894 greenhouse gases?
Nature and Ecology
Recreational Angling
Agriculture, Forestry and Hunting
Water Management
Recreational Motor Boating
Rowing and Canoeing
Tourism and Local Recreation
Municipal Development and Land Planning
None of the above
B95
B96 Q) With which stakeholder groups do you cooperate with for the pollination of plants by

B97 insects and other animals?




B98

B99
000

Nature and Ecology

Recreational Angling

Agriculture, Forestry and Hunting

Water Management

Recreational Motor Boating

Rowing and Canoeing

Tourism and Local Recreation

Municipal Development and Land Planning

None of the above

h) With which stakeholder groups do you cooperate with for the presence of sites of
historical or cultural meaning?

Nature and Ecology

Recreational Angling

Agriculture, Forestry and Hunting

Water Management

Recreational Motor Boating




Rowing and Canoeing

Tourism and Local Recreation

Municipal Development and Land Planning

None of the above

P01
P02 )] With which stakeholder groups do you cooperate with for the presence of an attractive
P03 landscape?

Nature and Ecology

Recreational Angling

Agriculture, Forestry and Hunting

Water Management

Recreational Motor Boating

Rowing and Canoeing

Tourism and Local Recreation

Municipal Development and Land Planning

None of the above

004




B05 )] With which stakeholder groups do you cooperate with for the presence of opportunities
P06 for recreation and tourism?

Nature and Ecology

Recreational Angling

Agriculture, Forestry and Hunting

Water Management

Recreational Motor Boating

Rowing and Canoeing

Tourism and Local Recreation

Municipal Development and Land Planning

None of the above

B07

008 K) With which stakeholder groups do you cooperate with for enabling hydropower energy?

Nature and Ecology

Recreational Angling

Agriculture, Forestry and Hunting

Water Management




Recreational Motor Boating

Rowing and Canoeing

Tourism and Local Recreation

Municipal Development and Land Planning

None of the above

P09
P10 )] With which stakeholder groups do you cooperate with for the enabling of aquatic sports
011 and recreational shipping?

Nature and Ecology

Recreational Angling

Agriculture, Forestry and Hunting

Water Management

Recreational Motor Boating

Rowing and Canoeing

Tourism and Local Recreation

Municipal Development and Land Planning

None of the above




P12

P13
P14

P15

016

P17

018

019

020

021

022

P23

5. How much influence do you think you have on all decisions concerning the following
services?

(Please select one answer for each service!)

Please rate the degree of influence on a scale from 0 to 5, where:

0 = no influence at all

1 = very little influence

2 = little influence

3 = moderate influence

4 = large influence

5 = very large influence

Services Degree of
influence

Provision of food

Provision of fresh water

Habitats for animal and plant species

Moderation of flooding events

Regulation of the local climate and air quality

Reduction of (climate-damaging) greenhouse gases

Pollination of plants by insects and other animals




D24

025

026

p27

028

029

B30

B31

032

B33

034

B35

036

037

038

B39

Presence of sites of historical or cultural meaning

Presence of an attractive landscape

Presence of opportunities for recreation and
tourism

Enabling hydropower energy

Enabling aquatic sports and recreational boating

Personal Information

1. How old are you?

(Please choose one of the possible answers!)

a) 18 - 40 years
b) 41 - 65 years
C) over 65 years

2. Which gender do you identify as?

(Please choose one of the possible answers!)

a) Female



840

P41

042

043

044

045

046

p47

048

049

050

051

052

053

054

055

056

857

058

059

P60

P61

062
063

3. What is your highest educational qualification?

(Please choose one of the possible answers!)

a) No secondary school gualification

b) Secondary/elementary school diploma

¢) Realschule or equivalent qualification

d) Advanced technical college entrance gualification

e) General/subject-specific higher education entrance qualification (Abitur)

) Apprenticeshi
g) Bachelor

h) Master

i) Doctoral

4. In which field do you work professionally?

(Please choose one of the possible answers!)

a) Public administration (municipalities, public authorities, administrative bodies etc.)

b) Private sector (agriculture, industry, etc.)

¢) Civic sector (non-governmental organisations etc.)

d) |am already retired

e) Inanother sector

5. What is your postcode?

6. In which working group did you participate in the interest survey for the development of the
Lahn concept?




064

065

066

067

068

069

870

B71

B72

073

B74

075

076

B77

078
B79
080

p81

082

083

084
085

086

p87
088

(Please choose one of the possible answers)

a) Nature and Ecology

b) Recreational Angling

¢) Agriculture, Forestry and Hunting

d) Water Management

e) Recreational Motor Boating

f) Rowing and Canoeing

g) Tourism and Local Recreation

h) Municipal Development and Land Planning

Further comments

7. Do you have any other comments on this survey?

If you would like to take part in the competition for a €30 voucher from REWE, please send an e-
mail with the subject "PlanSmart competition" to the following address: daminello@umwelt.uni-
hannover.de

Final page

Thank you very much!

Thank you very much for participating in our survey. If you have any further questions, please
contact Ms. Camila Jeric6-Daminello (daminello@umwelt.uni-hannover.de).

A.2 In-degree and out-degree values
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A.21.1 Food

Stakeholder groups

Indegree value

Outdegree value

Nature and Ecology 0.308 0.154
Recreational Angling 0.308 0.308
Agriculture, Forestry and 0.231 0.154
Hunting

Water Management 0.231 0.462
Recreational Motor Boating 0.077 0.615
Rowing and Canoeing 0.231 0
Tourism and Recreation 0.154 0
Municipal Development and 0.231 0
Land Planning

Private Business 0.154 0
Education 0 0
Other Government Agencies 0 0
Family and Friends 0 0
LiLa 0 0
Local Clubs and Associations 0 0

A.21.2 Freshwater

Stakeholder groups

Indegree value

Outdegree value

Nature and Ecology 0.308 0
Recreational Angling 0.077 0.308
Agriculture, Forestry and 0.154 0.154
Hunting

Water Management 0.231 0.077
Recreational Motor Boating 0.615
Rowing and Canoeing 0.077 0.231
Tourism and Recreation 0.154 0




992
P93

994
p95

Municipal Development and 0.154 0
Land Planning

Private Business 0 0
Education 0.077 0
Other Government Agencies 0.077 0
Family and Friends 0 0
LiLa 0 0
Local Clubs and Associations 0.077 0

A.21.3 Habitat for Species

Stakeholder groups

Indegree value

Outdegree value

Nature and Ecology 0.538 0.231
Recreational Angling 0.462 0.308
Agriculture, Forestry and 0.385 0.077
Hunting

Water Management 0.385 0.385
Recreational Motor Boating 0.154 0.538
Rowing and Canoeing 0.231 0.308
Tourism and Recreation 0.231 0.538
Municipal Development and 0.462 0.692
Land Planning

Private Business 0 0
Education 0 0
Other Government Agencies 0.154 0
Family and Friends 0 0
LiLa 0 0
Local Clubs and Associations 0.077 0

A.21.4 Moderation of Flooding Events

Stakeholder groups

Indegree value

Outdegree value




Nature and Ecology 0.308 0.077

Recreational Angling 0.077 0.308
Agriculture, Forestry and 0.154 0.231
Hunting
Water Management 0.385 0.231
Recreational Motor Boating 0.077 0.615
Rowing and Canoeing 0.154 0.077
Tourism and Recreation 0.154 0.385
Municipal Development and 0.385 0.231
Land Planning
Private Business 0.154 0
Education 0 0
Other Government Agencies 0.154 0
Family and Friends 0 0
LiLa 0 0
Local Clubs and Associations 0.154 0
996
P97  A.21.5 Local Climate and Air Quality
Stakeholder groups Indegree value Outdegree value
Nature and Ecology 0.308 0
Recreational Angling 0.077 0.308
Agriculture, Forestry and 0.154 0.154
Hunting
Water Management 0.231 0.077
Recreational Motor Boating 0.077 0.615
Rowing and Canoeing 0.154 0
Tourism and Recreation 0.077 0.385
Municipal Development and 0.231 0

Land Planning




998
P99

1000
1001
1p02

Private Business 0.077 0
Education 0 0
Other Government Agencies 0.077 0
Family and Friends 0 0
LiLa 0.077 0
Local Clubs and Associations 0 0

A.21.6 Carbon Sequestration and Storage

Stakeholder groups

Indegree value

Outdegree value

Nature and Ecology 0.385 0.154
Recreational Angling 0.154 0.308
Agriculture, Forestry and 0.154 0.077
Hunting

Water Management 0.231 0
Recreational Motor Boating 0 0.615
Rowing and Canoeing 0.154 0.154
Tourism and Recreation 0.154 0.308
Municipal Development and 0.231 0.077
Land Planning

Private Business 0.077 0
Education 0.077 0
Other Government Agencies 0 0
Family and Friends 0 0
LiLa 0 0
Local Clubs and Associations 0 0

A.21.7 Pollination

Stakeholder groups

Indegree value

Outdegree value
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1po4

Nature and Ecology 0.462 0.231
Recreational Angling 0.154 0.308
Agriculture, Forestry and 0.154 0.077
Hunting

Water Management 0.231 0.077
Recreational Motor Boating 0 0.615
Rowing and Canoeing 0.077 0.154
Tourism and Recreation 0.154 0.077
Municipal Development and 0.154 0
Land Planning

Private Business 0 0
Education 0 0
Other Government Agencies 0.077 0
Family and Friends 0 0
LiLa 0 0
Local Clubs and Associations 0.077 0

A.21.8 Historical and Cultural Meal

ning

Stakeholder groups

Indegree value

Outdegree value

Nature and Ecology 0.308 0.077
Recreational Angling 0.077 0.231
Agriculture, Forestry and 0.077 0.154
Hunting

Water Management 0.077 0.154
Recreational Motor Boating 0.077 0.462
Rowing and Canoeing 0.154 0.077
Tourism and Recreation 0.231 0.385
Municipal Development and 0.308 0.077

Land Planning
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Private Business 0.154 0
Education 0 0
Other Government Agencies 0.077 0
Family and Friends 0 0
LiLa 0 0
Local Clubs and Associations 0.077 0

A.21.9 Aesthetic Appreciation

Stakeholder groups

Indegree value

Outdegree value

Nature and Ecology 0.462 0.231
Recreational Angling 0.154 0.308
Agriculture, Forestry and 0.231 0.308
Hunting

Water Management 0.385 0.154
Recreational Motor Boating 0.077 0.692
Rowing and Canoeing 0.154 0.154
Tourism and Recreation 0.154 0.462
Municipal Development and 0.462 0
Land Planning

Private Business 0 0
Education 0.077 0
Other Government Agencies 0.077 0
Family and Friends 0.077 0
LiLa 0 0
Local Clubs and Associations 0 0

A.21.10 Recreation and Tourism

Stakeholder groups

Indegree value

Outdegree value

Nature and Ecology

0.308

0.154
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Recreational Angling 0.308 0.154
Agriculture, Forestry and 0.231 0.154
Hunting

Water Management 0.231 0.308
Recreational Motor Boating 0.154 0.615
Rowing and Canoeing 0.231 0.308
Tourism and Recreation 0.308 0.538
Municipal Development and 0.231 0.077
Land Planning

Private Business 0 0
Education 0 0
Other Government Agencies 0.077 0
Family and Friends 0.077 0
LiLa 0 0
Local Clubs and Associations 0.154 0

A.21.11 Hydropower Energy

Stakeholder groups

Indegree value

Outdegree value

Nature and Ecology 0.154 0
Recreational Angling 0 0.308
Agriculture, Forestry and 0.077 0
Hunting

Water Management 0.308 0.308
Recreational Motor Boating 0 0.308
Rowing and Canoeing 0 0.077
Tourism and Recreation 0.077 0.154
Municipal Development and 0.154 0
Land Planning

Private Business 0.154 0
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1013

Education 0 0
Other Government Agencies 0.077 0
Family and Friends 0.077 0
LiLa 0 0
Local Clubs and Associations 0.077 0

A.24.12 Aquatic Sports and Recreational Shipping

Stakeholder groups

Indegree value

Outdegree value

Nature and Ecology 0.308 0
Recreational Angling 0.154 0.538
Agrigulture, Forestry and 0.154 0
Hunting

Water Management 0.308 0.308
Recreational Motor Boating 0.231 0.538
Rowing and Canoeing 0.308 0.462
Tourism and Recreation 0.308 0.462
Municipal Development and 0.308 0.077
Land Planning

Private Business 0 0
Education 0 0
Other Government Agencies 0.077 0
Family and Friends 0.077 0
LiLa 0 0
Local Clubs and Associations 0.154 0




