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1.Introduction

This report on practical, research and innovation needs was prepared in the
context of NetworkNature Work Package 3. The aim was to compile an
evidence base for Nature-based Solutions (NBS), to be used to support the
uptake and proliferation of NBS in planning, strengthening the practical
application and contributing to realizing sustainable communities. The task
tackled by this report on the collection of needs for NBS knowledge (T3.3) will
determine R&l, policy and practitioners knowledge and knowledge-
implementation needs which will be used towards the re-development of the
EU Roadmap on Research and Innovation for NBS (MS5.1 and D5.1). The
process for the development of this roadmap is summarised in figure 1 below,
and this report presents the main results from the three highlighted activities
(namely desk study, survey and dialogue on knowledge gaps).

=]

Mapping of
European NBS
R&I Project Draft EU NBS

Research &
Innovation
Road Map

Figure 1: process towards the development of a first draft of the EU roadmap for R&l on NBS

In addition, the knowledge gaps collected and analysed in this report was
published on NetworkNature in the form of a knowledge gap database for
science, policy and practice (D3.2) in January 2022.
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2.Methodology

This work intends to collect and analyse broad needs for Nature-based
Solutions (NBS) knowledge and to construct an open-source database for
science, policy and practice. The collection of knowledge gaps and needs was
undertaken through three activities.

1. Desk Study:

The desk study started with the analysis of key European publications on
Nature-based Solutions (known to regroup knowledge gaps and needs) from
major EU large-scale Research and Innovation (R&l) initiatives such as the
Nature-based solution State of the Art in EU-funded project or the Biodiversa+
Strategic Research and Innovation Agenda. These were identified through
informal searches and expert consultations (e.g. with the NetworkNature
partners and EC task force members). All suggestions were considered. The
analysis of above-mentioned publications allowed the identification of
knowledge gaps, as well as the further scoping of their bibliographies for other
relevant knowledge sources.

To further the study, the search engines of Google Scholar, Science Direct, as
well as Google for grey literature were used to research relevant publications.
The search was made using the terms “knowledge gaps” and “Nature-based
Solutions” (as well as various variations). Since the term Nature-based Solution
is an umbrella term we also used the different terminology of approaches linked
to NBS (Table 1).

Table 1. List of terms searched with “Knowledge gaps”

Agro-ecological approaches
Agroforestery

Ecological engineering
Ecological restoration
Ecosystem-based adaptation
Ecosystem-based disaster risk reduction
Ecosystem-based management
Ecosystem-based mitigation
Green and Blue Infrastructure
Nature-based solutions

NBS

Protected area




o)

Network
Nature

Nineteen publications were selected as relevant for the desk study (see Annex

1) and analysed for knowledge and implementation gaps on NBS. Gaps were
identified only when clearly stated as such in the publication. Citations were
gathered into a database to be analysed. From this,142 unique citations were

identified and then categorized into 27 broad gap topics (see Table 2).

Tableau 2: List of broad gap topics

Approaches and governance systems for implementation

Awareness and capacity building

Biodiversity benefits

Communication

Cost/benefit evaluations

Direct and indirect benefits for climate mitigation

Effectiveness across socio-ecological contexts

Effectiveness compared to conventional approaches

Effectiveness of hybrid solutions

Effectiveness at different geographical scales

Effectiveness at different time scales

Impacts for health and well-being

Knowledge base

Methodologies and tools for systematic evaluation

Monitoring tools

NBS interaction at the landscape scale

Negative impacts

Performance and characteristics of plants

Planning and policy frameworks

Protected area management

Relationship between biodiversity, ecosystem functions and ecosystem services

Risks from slow-onset events

Social cohesion and environmental justice

Stakeholder engagement

Synergies and trade-offs between goals

Technical references, design standards and guidelines

Valuation tools

The 27 broad gap topics were then analysed and classified according to:

e Broad themes and topics of gaps (i.e. NBS technical design, NBS

capacity building, NBS implementation, NBS evaluation)
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e Stage of implementation (i.e. co-implementation, co-governance, co-
creation, co-design, co-monitoring)

¢ Relevant scale of the gaps (i.e. Local, Regional, Global)

e Societal challenge addressed (i.e. Climate Resilience, Climate and
Natural Hazards, Food security, Water management, etc. typology
derived from the EC and UICN typologies (seen Annex 4)

2. Online Consultation:

To reach a broader audience, an online survey was used place to gather direct
feedback from the NBS community. The consultation was opened from the 4th
of September to the 15th of October 2021 on the NetworkNature website and
was relayed via the European Commission NBS Task Forces, the
NetworkNature members, the NetworkNature and Biodiversa+ social media
and sent through different mailing lists. 45 individuals (see repartition in part
3.2) responded to the survey and identified 48 knowledge gaps, 29 of which
were relevant to NBS. Similarly, to the desk study, these gaps were also
organised into 14 broad topics as presented in the analysis of results (from the
27 broad topics used for the desk study).

3. Collaborative session:

During the NetworkNature 2021 Annual Event on the 21st of October, a parallel
session was organised titled “Closing the research gaps for Nature-based
Solutions”. During this session, participants were asked to work collaboratively
to identify levers and barriers for Research and Innovation to
accelerate/facilitate the deployment of effective Nature-based Solutions.
Twenty people participated and collaboratively identified the main barriers
corresponding to knowledge gaps and needs.
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3. Analysis and results

1. Desk Study

The overall four broad themes for NBS knowledge gaps identified are:

NBS capacity
building
8%

* NBS governance NBS technical

« NBS technical design desien AN
* NBS capacity building

* NBS Evaluation

' NBS evaluation
47%

The desk study results show an

overall strong coherence across key D%
NBS governance

publications in the identification of F e

gaps under the broad themes (see Figure 2. Weight of broad themes in gaps
Figure 2). through the desk study

Gaps relating to the evaluation of NBS costs and benefits were cited in over 60
% of analysed gaps (see Figure 3).

Cost/benefit evaluations

Effectivennes at different time
scales

Synergies and trade-offs between
goals

Stakeholder engagement

Methodologies and tools for
systematic evaluation

Monitoring tools

Approaches and governance
systems for implementation

Risks from slow-onset events
Effectiveness across

socio-ecological contexts

Relationship between biodiversity,
ecosystem functions and
ecosystem services

0% 20% 40% 60% 80%

Figure 3. Percentage of publications citing gaps related to broad topics under the desk
study.

Overall, understanding and monitoring NBS benefits and impacts was a highly
recurrent element in the publications consulted, with the main recurrent gaps
linking to issues around the performance and evaluation of NBS over time and
socio-ecological context, or around the development of tools and
methodologies for systemic evaluation.
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Gaps relating to the technical design mainly relate to the understanding of
synergies and trade-offs between multiple goals of NBS, which are the third
most cited, in 55% of analysed publications. Other topics under this theme
relate to the need to integrate risks of slow-onset events in NBS designs and
also on the relationship between biodiversity, ecosystem functions and
ecosystem services.

Finally, most cited gaps related to governance relate to the development of
appropriate approaches and governance models for NBS, from
business/financial perspectives but also in terms of co-development and co-
implementation of NBS with stakeholders, each occurring in close to 30-40% of
publications consulted.

2. Open consultation results

Gaps collected in the online consultation were gathered in 14 broad topics as
presented in Table 2 (From the 27 used in the desk study. These correspond
to the 29 relevant answers submitted by respondents, which originate half from
academia/higher education, and half from stakeholder organisations including
international organisations (17%), private companies and SMEs (13%) and
national and local policy makers or advisors (5%). The analysis of responses
below gives a profile from this sample of responses only, and certainly do not
intend to draw any broader conclusions. The sample studied contained several
biases since most of the respondents were from a research background and
because of the relative size of the responses.

The majority of gaps was identified as relating the category NBS technical
design (48%), followed by NBS Capacity building (41%) and NBS evaluation
(31%).

Most recurrent gaps collected relate to awareness and capacity building (31%),
the role of biodiversity in the provision of ecosystem services and NBS benefits
(28%) and to the effectiveness of NBS across socio-ecological contexts (14%).
Finally, close to 10% of gaps collected relate to cost and benefits evaluation of
NBS and on the need for planning and policy framework for NBS.

Interestingly, respondents perceive that most gaps as relating to the design
stage of NBS (33% of gaps submitted) and the maintenance/management
stage of NBS (20% of gaps submitted).
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Table 3. Broad topics of knowledge gaps collected in the online

Nature of gaps Broad topics of gaps %

Relationship between biodiversity, ecosystem functions 14%
and ecosystem services

Biodiversity benefits 14%
Synergies and trade-offs between goals 7%
Direct and indirect benefits for climate mitigation 7%
Social cohesion and environmental justice 3%
Performance and characteristics of plants 3%
Effectiveness across socio-ecological contexts 14%
Cost/benefit evaluations 10%
Effectiveness at different time scales 3%
Effectiveness at different geographical scales 3%
Awareness and Capacity Building 31%
Knowledge Base 3%
Planning and policy Framework 10%
Stakeholder engagement 7%

An internal comparison of gaps submitted by respondents of the online
consultation to those collected through the desk study also showed that while
a majority of consultation gaps are explicitly identified in those collected in the
desk study (close to 60%, see Figure 4), a number of these were not explicitly
referred to (33%), e.g. relating to missing knowledge on the role of biodiversity
in ecosystem services provision, implementation gaps related to the
transposition of NBS in legislative frameworks, and capacity/awareness gaps
related to awareness of NBS and acceptance by citizens. This can be explained
due to the type of documents studied (i.e. research and research policy
documents mainly), the scale of the gaps reported through the consultation
(e.g. too specific gaps to be cited as such in EU synthesis literature on NBS)
and possibly on some occasions because these have not been considered so
far, although this would have to be explored in more detail to be able to
ascertain.

Gaps from consultation related to desk study
results

Figure 3. Percentage of gaps
collected via the consultation that
relates to those identified in the
Not explicit desk study, either explicitly, not
explicitly, or in an unclear/unspecific
way.

Unclear/specific

0% 10% 20% 30% 40% 50% 60%
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3. Collaborative session results

In the collaborative session,

o . Sondage 1: Untitled Poll #* Modifier
participants were presented with
initial results from the mapping, and EEEEEERELE 15 ont voté
knowledge gaps work of
NetworkNature  towards  the [JAMRMSHRFrhRoMsmimii i
development of the EU roadmap for [ttt
R&l on NBS. They overall, expressed [iikididaian B

a positive appreciation of the work _ _ , .
i . 4- Globa_lly the work is complete even if 1 or 2 points ~ (10) 67%
done, as presented in figure 5. could be improved

3 - | don't have an opinion (1) 7%

In addition, participants had the [

opportunity to discuss in SUD groupS [ Ay PR R S
and then in plenary around the main
facilitating factors for R&l to support
the deployment of effective NBS,
resulting as follows:

1 - The work has many serious gaps (0) 0%

0 - The work is very incomplete (0) 0%

- General recognition of g()_Od Figure 4: Results of the online poll on work
momentum  for  promoting presented during the NetworkNature annual

NBS, with a growing public €vent2021
awareness of biodiversity loss, which is also considered to be higher on
policy agenda today that a few years ago.

- The EU policy in place, in particular related to efforts of the European
Commission to support the theme, were identified as a strong positive
facilitating factor.

- Relying more on citizens’ involvement, through social awareness and
empowerment, was also identified as a decisive facilitating factor for the
deployment of NBS in general.

In addition, participants were invited to expose and rank in order of priority the
main barriers they identified for R&l to support the deployment of NBS. Full
results are available in Annex 4, however, the ranking of main barriers allowed
identifying:
- Issues related to the lack of knowledge on NBS benefits, which echoes
results from the two other streams of work
- Issues related to siloed approaches in knowledge, policy and practice,
and the presence of dominant narratives related to e.g. engineering.
- The lack of systemic indicators and barriers related to access to data
and governance.
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4. Next Steps

This research gap analysis will be used to feed into the re-development of the
EU Roadmap for Research and Innovation on NBS (First Draft for May 2022
and final version in May 2023). The broad gap topics identified in this report will
be further developed into:

. , available on the
NetworkNature web-platform. The database is backed by documented
literature and citations identified as part of the desk study, together with
results from the consultation and dialogue session.

« Knowledge needs briefs, developed as part of the NetworkNature
project for dissemination to its different target audiences.

In addition, update and further contribution to this work are expected between
second half of 2022 and first half of 2023, through the engagement of
stakeholder dialogues and consultations based on the first draft of the EU
roadmap for R&l on NBS.
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Maginnis, S., Maynard, S., Nelson, C.R., Renaud, F.G., Welling, R., Walters, G.,
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Solutions”. Environmental Science & Policy 98, 20-29._

De Vreese, R., 2021. Reviewing the knowledge on the importance of UF-NBS for
resilient cities (D1.2).

Doswald, N., Munroe, R., Roe, D., Giuliani, A., Castelli, |., Stephens, J., Moller, 1.,
Spencer, T., Vira, B., Reid, H., 2014. “Effectiveness of ecosystem-based
approaches for adaptation: review of the evidence-base”. Climate and
Development 6, 185-201._

Dumitru, A., Frantzeskaki, N., Collier, M., 2020. “Identifying principles for the design of
robust impact evaluation frameworks for nature-based solutions in cities”.
Environmental Science & Policy 112, 107-116._

Eggermont, H., Le Roux, X., Tannerfeldt, M., Enfedaque, J., Zaunberger, K,
Biodiversa+ partners, 2021. Strategic Research & Innnovation Agenda : Horizon
Europe Partnership on Biodiversity.

European Commission. Directorate General for Research and Innovation., 2020.
Nature-based solutions: state of the art in EU-funded projects. Publications Office,
LU.

European Commission. Directorate General for Research and Innovation., 2015.
Towards an EU research and innovation policy agenda for nature-based solutions
& re-naturing cities: final report of the Horizon 2020 expert group on ’ Nature-
based solutions and re naturing cities’. Publications Office, LU.

European Commission, Directorate-General for Research and Innovation, 2021.
Evaluating the impact of nature-based solutions: a handbook for practitioners.

European Environment Agency., 2021. Nature-based solutions in Europe policy,
knowledge and practice for climate change adaptation and disaster risk reduction.
Publications Office, LU.

Grace, M., Balzan, M., Collier, M., Geneletti, D., Tomaskinova, J., Abela, R., Borg, D.,
Buhagiar, G., Camilleri, L., Cardona, M., Cassar, N., Cassar, R., Cattafi, I., Cauchi,
D., Galea, C., La Rosa, D., Malekkidou, E., Masini, M., Portelli, P., Pungetti, G.,
Spagnol, M., Zahra, J., Zammit, A., Dicks, L.V., 2021. “Priority knowledge needs
for implementing nature-based solutions in the Mediterranean islands”.
Environmental Science & Policy 116, 56-68.

Hamel, P., Tan, L., 2021. “Blue-Green Infrastructure for Flood and Water Quality

Management in Southeast Asia: Evidence and Knowledge Gaps”. Environmental
Management._
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Kabisch, N., Frantzeskaki, N., Pauleit, S., Naumann, S., Davis, M., Artmann, M.,
Haase, D., Knapp, S., Korn, H., Stadler, J., Zaunberger, K., Bonn, A., 2016.
“Nature-based solutions to climate change mitigation and adaptation in urban
areas: perspectives on indicators, knowledge gaps, barriers, and opportunities for
action. E&S 21, art39._

McQuaid, Siobhan, Rhodes, Mary-Lee, Andersson, Thomas, Croci, Edoardo,
Feichtinger-Hofer, Marianne, Grosjean, Matthieu, Lueck, Alina, Kooijman, Esmee,
Lucchitta, Benedetta, Rizzi, Daniela, Reil, Alice, Schante, Joanne, 2021. From
Nature-based Solutions to the Nature-based Economy - Delivering the Green Deal
for Europe. Draft White Paper for consultation. Nature-based Economy Working
Group of EC Task Force Ill on Nature-based Solutions._

Nelson, D.R., Bledsoe, B.P., Ferreira, S., Nibbelink, N.P., 2020. Challenges to realizing
the potential of nature-based solutions. Current Opinion in Environmental
Sustainability 45, 49-55._

Raymond, C.M., Centre for Ecology and Hydrology (Great Britain), 2017. An impact
evaluation framework to support planning and evaluation of nature-based
solutions projects: prepared by the EKLIPSE Expert Working Group on nature-
based solutions to promote climate resilience in urban areas.

Ruangpan, L., Vojinovic, Z., Di Sabatino, S., Leo, L.S., Capobianco, V., Oen, AM.P.,
McClain, M.E., Lopez-Gunn, E., 2020. Nature-based solutions for hydro-
meteorological risk reduction: a state-of-the-art review of the research area.
Natural Hazards and Earth System Sciences 20, 243-270._

Seddon, N., Chausson, A., Berry, P., Girardin, C.A.J., Smith, A., Turner, B., 2020.
Understanding the value and limits of nature-based solutions to climate change
and other global challenges. Philosophical Transactions of the Royal Society B
375

Somarakis, G., Stagakis, S., Chrysoulakis, N., n.d. ThinkNature / Nature-Based
Solutions Handbook._

UNEP-IEMP, 2019. Research on Ecosystem-based Adaptation (EbA): A reference
guide.
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Annex 2: Societal Challenge Typology

EC Societal Challenge

T IUSE Socgg:‘a;nc_gacugr;ﬁgm European Commission. Derived for NetworkNature
ypology etal! Directorate General for mapping
e Research and Innovation?
Climate Change Climate Resilience Climate Resilience
Water security Water Management Water Management
Food security - Food security
il . il
Socia Jgsotgc;iiaor:]d Socia Social Justice and Social
Economic and Social New Economic Opportunities Coheslon, New Economic
Opportunities & Green Jobs
Development and Green Jobs . .
- . and Participatory Planning
Participatory Planning and and Governance
Governance
Disaster Risk reduction Natural and Climate Hazards Natural and Climate Hazards
. Health and well-being Health, Well-being & Air
Human Health and well-being Qualit
Air Quality y
Green Space Management Green Space Management,
Place Regeneration &
) Place Regeneration: Knowledge, and Social
ity Building f
Knowledge, and Social Capacity cgﬂzgtiﬁabl::acllj?h?a: r
Building for Sustainable Urban Transformation
Transformation
- Biodiversity Enhancement Biodiversity Enhancement*

' Cohen-Shacham, E., Walters, G., Janzen, C. and Maginnis, S. (eds.) 2016. Nature-based
Solutions to address global societal challenges.

2 European Commission, Directorate-General for Research and Innovation, 2021. Evaluating
the impact of Nature-based Solutions: a handbook for practitioners.
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Annex 3: detailed results of the dialogue session on
knowledge gaps during the NetworkNature annual

event 2021.

What are the levers and brakes for R¢1 to accelerate/facilitate the
deployment of effective Nature-based solutions ?

Lignthouse:
Winds: R&I for the deployment of
What contributes, as of now, effective Nature-based
solutions

Anchors:

What hinders, as of now,

Winds:

What contributes, as of now,

E ment Fundin Social EU policy in
mp?we' he Open data g eley
of youtl opportunities awareness place
Momentum Tendancy for Momentum Creatln.g‘a
at the policy naturallness for NBS many  shared vision
| | (biodiversity, people and inspiring
S plant ...) interested action
Growing
awareness on
biodiversity
loss
What hinders, as of now,
Misuse of the Dominan_ce §ystem\c eva_lug(lo people z_io no(E GoF
NoSterm: O oo | gockofend PR
‘Green narratives of importance of I urban space - little func!lr]g political
- (eg. open data on lack of social opportunities agenda
washing engingegng) governance P °
W) o000 LR
Lack of space Scaling up/down Lack of
(from pilot to knowledge )
fo.r M5 . Lack of trust/ mainstream; from 9 Lack of Siloed
(v ridy [ confidence global to local; about the fundin h
urban PP fromlocalto @ benefits of 9 CRIPIEEE=s
situationa global) ® NBS o000
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