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A B S T R A C T   

The dual environmental crises of climate change and biodiversity loss pose severe threats to human health and 
well-being. Nature-based Solutions (NbS) are promoted as an important component of the response to simul
taneously address both crises. However, their uptake in policy and planning has been impeded by evidence gaps 
and barriers to implementation, particularly in marine and coastal systems. Here, we describe practitioner 
perspectives on perceived challenges to implementing NbS in marine and coastal ecosystems (blue NbS) and 
make recommendations to overcome the most significant. These consensus perspectives were obtained through 
an exploratory, qualitative workshop, attended by environmental policy and practice stakeholders representing 
government and non-profit organisations from across Northern Europe, that identified and prioritised perceived 
challenges for in-depth discussion. Key priority challenges were: (1) policy driver and appropriate legislation to 
support NbS; (2) funding mechanisms; and (3) stakeholder awareness, values, and engagement. Discussions 
highlighted that successful implementation will require addressing these through better collaboration, 
communication, longer-term funding of projects, and better integration of top-down and bottom-up approaches 
to management. The strength, and at the same time difficulty, of NbS is that they draw together diverse actors 
and approaches, but improved standards are needed for application if they are to realise their potential. Ulti
mately, reducing uncertainty in the definition and concept of NbS amongst stakeholders is needed to accelerate 
their deployment in complex marine social-ecological systems.   

1. Introduction 

The world is changing rapidly from increasing human pressure on 
planetary systems [1–3]. Marine and coastal ecosystems are increasingly 
degraded, adversely affecting ecosystem service provision vital for 
human health and well-being [1,4]. Recently, focus has been directed 
towards using nature to address societal challenges, emphasising the 
importance of maintaining and restoring healthy ecosystems, and 
reducing human impacts, with actions that deliver co-benefits for nature 
and people. Nature-based solutions (NbS), which integrate protection, 
restoration, and management interventions, have therefore received 

considerable attention at the science-policy-practice interface [5–7]. 
Evidence suggests marine and coastal (blue) NbS-like interventions 
provide ecological, social, and economic benefits when effectively 
implemented [e.g., 8–10]. Blue NbS are, therefore, an important strat
egy to fulfil local, national, and global environmental and societal am
bitions as laid out in commitments to biodiversity protection, climate 
change, and sustainable development. 

Despite the potential of NbS to protect biodiversity, confront societal 
challenges, and support communities, blue NbS implementation has 
been slow [6,11]. A better understanding of practitioner knowledge and 
experience is needed to advance blue NbS. Efforts to explore practitioner 
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viewpoints are particularly timely given recent moves to include NbS 
within international policy commitments [e.g., The Kunming Montreal 
Global Biodiversity Framework, 12], and the need to deliver on these 
nationally. Therefore, we conducted an exploratory, qualitative stake
holder consultation workshop to provide insight into key challenges to 
blue NbS implementation perceived by practitioners, and their priorities 
for addressing them. Practitioners represented three countries across 
Northern Europe: England, Norway, and the Republic of Ireland; case 
study countries in the European Union’s Horizon 2020 research project 
‘MaCoBioS’ (www.macobios.eu) research project. Here, we summarise 
our discussions and present six practitioner-led recommendations to 
help inform blue NbS research and practice in Northern Europe and 
beyond. The challenges described and recommendations presented stem 
directly from workshop discussions. Consequently, to maintain integrity 
and avoid inference we refrain from drawing upon broader examples 
from literature in these sections, reserving this for our concluding 
remarks. 

2. Gathering perspectives 

A one-day workshop was held at the University of Portsmouth in 
March 2023 to collect views from Northern European blue NbS practi
tioners. We invited individuals from: (a) national and subnational public 
departments/agencies responsible for marine management and 
research; and (b) environmental non-profit organisations related to 
marine management and education. Participants were selected because 
they represent blue NBS projects ranging from coastal restoration 
through to marine protection in different social-ecological contexts 
thereby encouraging knowledge exchange by drawing from broad ex
periences. Workshop attendees comprised 13 individuals (7 female: 6 

male) from England (n=7), Norway (n=3), and the Republic of Ireland 
(n=3) representing public entities (n=7) and non-profit organisations 
(n=6). Organisations represented were: Blue Marine Foundation, Eden 
Project, Environment Agency, Fair Seas, GRID-Arendal, Institute of 
Marine Research, Joint Nature Conservation Committee, Kent Wildlife 
Trusts/Wilder Carbon, Maharees Conservation Association, Marine 
Institute, Natural England, Ytre Hvaler National Park. 

The workshop design was underpinned by three research questions 
that have important implications for the development and long-term 
sustainability of blue NbS implementation pathways: (1) What are the 
challenges to implementing blue NbS?; (2) Which present the greatest 
obstacle?; and, (3) How can we overcome them? The workshop began 
with an introductory presentation (background context, activity over
view), before facilitated interactive exercises and discussions to elicit 
participant perceptions and reach consensus. Activities are described in 
full in Appendices A and B but, in brief, participants were asked to (1) 
create a list of challenges to blue NbS implementation perceived or 
directly experienced by their organisation; (2) rank these based on 
perceived level of impact; (3) characterise the top three priority chal
lenges; and (4) consider how to overcome them. A live summary of 
discussions was compiled by two facilitators, circulated to participants 
for comments on accuracy and content, revised accordingly and reis
sued. Facilitators are experienced marine scientists spanning social, 
ecological, and environmental management specialties with experience 
working with practitioners at the science-policy interface. 

All participants gave their informed consent prior to participating in 
this study. Ethical approval for the research was obtained from the 
Faculty of Business and Law Ethics Committee of the University of 
Portsmouth (Ref: BAL/2022/35/CORNET). 

Fig. 1. Twelve challenges to blue NbS implementation recognised and ranked by participants according to perceived level of impact on implementation, with 
identified subthemes for the top three priority challenges. Note that stakeholders have been categorised as ‘primary’ and ‘secondary’ according to stakeholder theory 
[13]. Primary stakeholders are actors directly involved and affected by NbS that can influence decision-making or have a vested interest in the NbS. Secondary 
stakeholders are actors not directly involved or affected by NbS but may indirectly influence the process. All twelve challenges are summarised in Appendix C. 
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3. Challenges to implementing blue NbS faced by practitioners 

Participants identified twelve challenges to blue NbS implementa
tion and independently ranked these based on the perceived level of 
impact on implementation (Fig. 1, Appendix C). ‘Policy driver and 
appropriate legislation’, ‘funding mechanisms’, and ‘primary stake
holder awareness, values, and engagement’ emerged as the top three 
priority challenges; these were subsequently further discussed, and 
subthemes identified (Fig. 1). 

3.1. Challenge 1: policy driver and appropriate legislation 

Five subthemes were identified during discussions around this 
challenge (Fig. 1). Participants noted that a fragmented and dynamic 
policy landscape composed of several related policies that can conflict 
and change over time hinders NbS implementation. One common 
problem was the initiation of projects under one policy framework but 
completion under another with implications for consistency of data 
collection, monitoring, and priorities. Participants also felt that targets 
set under different policies do not necessarily promote NbS directly 
making it difficult to match NbS with policy drivers. Compounding this, 
participants perceived a lack of ownership for NbS because of the 
interdisciplinary approach they require for planning and management, 
and the disconnect between government departments and ambitions. 

Related to this, NbS delivery was considered limited by inadequate 
political will, i.e., the capacity for political and legislative instruments to 
explicitly support NbS with sufficient resources. Participants recognised 
that it can be difficult to quickly update policy or legislation to reflect 
current goals and knowledge, and that this can be accentuated by 
changing political priorities and lack of long-term planning. However, 
they emphasised the long-term perspective that NbS require, consid
ering the lag between implementation and outcome delivery (i.e. 10–30 
years); timeframes that are at odds with short-term political cycles. 
Inadequate political will was also thought to impede community-led 
deployment and scaling up of, and sustaining, interventions. 

Recognising uncertainty surrounding the clarity of the NbS concept, 
participants considered that inconsistencies in goals and terminology pose 
real barriers to NbS deployment. Differing language and legislative 
criteria between governments and agencies result in inconsistent advice 
hindering both top-down and bottom-up NbS design and deployment. 
Moreover, variations in terminology were felt to offer loopholes that can 
allow greenwashing. 

The differing spatial scale of challenges and required actions was noted 
as adding further complexity to the fragmented policy landscape, with 
policy frameworks operating at different scales and often lacking 
cohesion. Because NbS exist in interconnected social-ecological systems, 
how one ecosystem is managed can impact others indirectly, empha
sising the importance of an integrated land- and seascape perspective. 
However, this complicates coordination and integration of actions and 
stakeholders, including definition of roles, remits, objectives, and 
budget. 

Finally, participants highlighted resource constraints, stating that 
effective NbS require adequate measures (e.g., rules, regulations) and 
enabling conditions (e.g., financial and capacity resources, stakeholder 
engagement) in place at the outset, but insufficient resourcing cause 
delays, and the absence of sustainable finance and incentives hampers 
NbS design and deployment. 

3.2. Challenge 2: funding mechanisms 

Three subthemes emerged while discussing this challenge (Fig. 1). 
The timescale mismatch between funding and NbS outcomes was noted as a 
considerable barrier to NbS implementation. Because NbS projects are 
typically funded for 3–5 years without guarantee of long-term support, 
there is a disparity between goals set and the delivery of outcomes that 
may accrue over much longer timescales. Furthermore, some 

participants had encountered funding sources demanding guarantees on 
results that surpass the feasible assurance for ecosystem restoration or 
protection interventions. Others highlighted that, although some NbS 
will build on existing management efforts, many are new, meaning 
unpredictable funding gaps may emerge during project implementation. 
Of these, certain costs (e.g., staff time) are less attractive to funders. 

Participants reflected that confusion surrounding the NbS concept 
was a key constraint for leveraging diverse funding portfolios. Environ
mental management actions were noted as being principally supported 
by short-term, fragmented, and insufficient domestic government 
spending, supplemented by voluntary private finance (e.g., philan
thropy, NGOs). Given the long-term commitment that NbS require, the 
difficulty in accessing sustainable finance cementing governmental and 
philanthropic funding with complementary, alternative financing 
mechanisms presents a key impediment to NbS. Participants perceived 
the private sector as unwilling to invest in conservation due to uncer
tainty in outcomes. They also considered that funding bias can lead 
toward less appropriate intervention types with current funding focus
sing strongly on climate change-orientated projects. This means that 
NbS are prioritised for their climate role but not their biodiversity 
conservation value. In part this is driven by a failure to bring different 
sectors and actors together to achieve a portfolio of funds with 
communication targeted to the interests of funding actors. However, 
concern remains that suboptimal projects will arise from interventions 
tailored to the constraints of different funding streams. 

Finally, participants emphasised that NbS have appeared in a highly 
competitive funding landscape and that there is an urgent need for 
greater coordination and collaboration between projects to reduce 
competition and ensure resources are best spent. NbS projects require 
high levels of collaboration. This means many organisations, people, 
ideas, and administrative processes that may not typically work together 
need to be aligned. 

3.3. Challenge 3: primary stakeholders’ awareness, values, and 
engagement 

Three subthemes arose from discussions surrounding this challenge 
(Fig. 1). Participants felt effective engagement in NbS was generally 
missing or incomplete with late involvement of stakeholders making 
integration often seem an afterthought. Identifying stakeholders to 
involve, when and how is key to successful engagement that facilitates 
marrying perceptions and priorities of different groups, especially given 
the number and diversity of actors invested in blue NbS. Because there 
can be a lack of willingness from stakeholders to be integrated into 
projects due to engagement fatigue, the quantity and quality of 
engagement activities needs to be considered and designed to provide 
stakeholders with sufficient value gained from the activity to be worth 
their time and commitment. 

Participants perceived that effective communication is key to 
engagement but often not clearly thought through, and agreed that NbS 
implementation is hindered by the lack of clarity regarding the concept 
and how actions deemed to be NbS relate to existing ones. This prevents 
consistency with communication, including terminology and expecta
tions. For stakeholder consumption, language needs to be tailored to 
their values, perspectives, and understanding. Engaging with secondary 
stakeholders such as media outlets to frame project messaging was 
considered particularly important given their ability to influence per
ceptions and create enablers, or barriers, to action. 

Lastly, the integration of social science in NbS was generally consid
ered lacking. The importance of better linking social science with ecol
ogy was well-recognised by participants. In particular, they noted that 
NbS demands a much greater understanding of how social and cultural 
factors motivate and influence people to work with nature. Integrating 
social scientists and interdisciplinary approaches in project design will 
be critical to progress. 
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4. Advancing uptake and implementation of blue NbS 

Participants saw great potential for NbS to align action on biodi
versity recovery, climate change, and sustainable development in ma
rine and coastal social-ecological systems. They felt that successfully 
addressing any of the priority challenges could advance blue NbS; 
addressing all three would substantially improve practitioners’ ability to 
effectively deploy blue NbS. Moreover, while recommendations were 
developed to help overcome priority challenges, they provide a pathway 
for advancing on all twelve challenges initially identified (Fig. 1, Ap
pendix C) because of their intertwined nature. For instance, gathering 
success stories (recommendation 3), developing standardised protocols 
(recommendation 4), and enhancing communication (recommendation 
5) could help support effective stakeholder engagement (challenges 3 
and 6), interdisciplinary working (challenge 9), and time management 
(challenge 12). Similarly, improving policy guidance (recommendations 
1 and 2) could provide concept clarity (challenge 11), and strengthen 
organisational capacity (challenge 7) and effectiveness evaluations 
(challenge 8). 

Through discussions, participants devised six recommendations 
(Fig. 2) to help overcome priority challenges and create enabling con
ditions for blue NbS implementation:  

1. Develop simplified and accessible concept and policy guidance 
to provide clarity and consensus on the NbS definition, standards, 
added value, and how they fit within the current policy landscape. 
Uniting government agencies and stakeholder groups around com
mon aspirations and expectations would encourage effective imple
mentation and prevent greenwashing. Simple and accessible 
guidance would also aid bottom-up and community-led NbS 
deployment by helping reduce the perceived complexity of the policy 
landscape for targeted projects. 

Addresses challenges: 1, 2, 3, 6, 7, 8, 9, 11, 12 in Fig. 1/Appendix C.  
2. Develop and streamline national legislation and policy drivers 

to support blue NbS. Providing an overarching policy statement 
could help integrate a fragmented policy landscape and enable 
practitioners to clearly identify policies within which to embed new 
NbS. Together with streamlined guidance on implementation this 
would facilitate communication with stakeholders and facilitate ac
cess to different funding sources. 

Addresses challenges: 1, 2, 3, 7, 8, 9, 11.  

3. Gather success stories to facilitate mainstreaming of NbS across 
civil society, government agencies, and the private sector. Learning 
about how NbS are being implemented in different contexts and their 
social, economic, and ecological costs and benefits will help share 
good practices, and avoid pitfalls. Better information and examples 
specifically for blue NbS could increase political commitment, 
facilitate institutional coordination, be useful for education, and 
support access to funds from non-traditional sources. 

Addresses challenges: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11.  
4. Develop standardised protocols for blue NbS certification, 

monitoring, and evaluation to promote robust, evidence-based, 
and verifiable project development, and promote evaluation of out
comes. A standardised framework with specific criteria would facil
itate consistent application of NbS terminology and approaches, 
screening of projects by potential funders, and communication more 
broadly. It could also help leverage private sector funding by 
providing greater certainty regarding project and outcome status, e. 
g., carbon or biodiversity credits and offsetting. It is important that 
protocols are interdisciplinary, reward best practice, and prevent bad 
practices. 

Addresses challenges: 2, 3, 4, 6, 7, 8, 9, 10, 11, 12.  
5. Improve marketing and communication to help catalyse creative 

solutions that overcome local barriers through collaboration, inter
disciplinary thinking, and sustainable funding. Improving under
standing of the value of marine and coastal ecosystems by different 
audiences, and building capacity across local stakeholder groups, 
will increase support for projects. As NbS can address multiple so
cietal challenges there is opportunity to deploy diverse funding 
streams but to do so it will be important to market NbS projects in 
different ways to facilitate access to relevant outcomes (e.g., biodi
versity conservation, climate change mitigation and adaptation, 
sustainable development). 

Addresses challenges: 2, 3, 6, 9.  
6. Engage stakeholders and embrace bottom-up implementation to 

advance local solutions and assist groups with top-down strategic, 
policy, and regulatory support. Stakeholder engagement needs to 
bring together and involve diverse groups early in a project, building 
relationships that facilitate frequent engagement. Communication 
needs to be tailored, consistent, and take advantage of varied path
ways (e.g., education, films, festivals, art) and influential people (e. 
g., celebrities, influencers and local champions). Local communities 

Fig. 2. Recommendations from practitioners to advance blue NbS.  
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also need to be better integrated into funding mechanisms to support 
community-led deployment and ensure funds are fairly and equi
tably distributed. 

Addresses challenges: 3, 4, 6, 7, 12. 

5. Concluding remarks 

The field of NbS is rapidly evolving and there is increasing interest in 
their deployment to respond to societal challenges. The degraded nature 
of the world’s marine and coastal ecosystems and challenges faced by 
people around the world place increasing urgency on acting now [7, 
14–17]. To make the most of the NbS approach, there is therefore an 
urgent need to bring clarity to the concept and application of NbS, 
drawing visibility to examples of success stories. This study brings in
sights from practitioners to the blue NbS literature, however, we 
recognise that these perspectives may not be representative of the 
broader practitioner community. This study could be enriched by 
extending the practitioner sample to incorporate diverse perspectives 
from different geographical and social-ecological contexts moving from 
our exploratory approach to a more comprehensive one. Nonetheless, 
the challenges and recommendations presented here draw from the 
varied experiences of our practitioners. Recommendations made either 
respond to a challenge practitioners have faced or reflect successes they 
have had and were developed in direct response to the three priority 
challenges to blue NbS identified during our workshop. As such, their 
perspectives may provide insight for others working in projects dedi
cated to researching and implementing blue NbS. 

Blue NbS are not a radical concept – they build on existing 
ecosystem-based approaches, aiming to improve their effectiveness 
through a more integrated social-ecological approach. Consequently, 
many of the challenges noted by our practitioners and subsequent rec
ommendations are also well-recognised for general practice in marine 
and coastal conservation and management. For example, challenges 
surrounding fragmented marine policy landscapes compounded by a 
lack of defined mandates [18–20], together with inadequate political 
will, bureaucratic inertia, and path dependence [21,22] have been 
documented elsewhere. As have challenges surrounding, for instance, 
the achievement of sustainable finance [23–25] and effective stake
holder engagement [26,27]. Similarly, the need to improve marketing 
and communication to build the business case for interventions and 
improve compliance to regulations [28,29] and integrate bottom-up and 
top-down approaches implementation [30,31] have been recognised. 
However, while there are examples of projects and initiatives imple
menting ecosystem-based actions that are already striving to implement 
some of our recommendations, there remains a need to accelerate 
progress on blue NbS implementation and their early stage of develop
ment [6,11] meaning it is timely to integrate recommendations for best 
practice. 

The strength, and at the same time difficulty, of blue NbS is that they 
draw together diverse actors and approaches, but improved standards 
are needed for application if they are to realise their potential. Work is 
ongoing to develop standards in many areas (e.g., www.wildercarbon. 
com) however to scale up impact and improve data availability consis
tency of practice is required. Gathering success stories may help support 
implementation of good practice in this regard, as well as generating 
socio-political support. Existing networks are beginning to draw NbS 
case studies together, although greater focus on blue NbS is needed (e.g., 
the NbS Initiative https://casestudies.naturebasedsolutionsinitiative. 
org/, NetworkNature https://networknature.eu/, JNCC https://jncc. 
gov.uk/our-work/nature-based-solutions-iaccg-case-studies/, OPPLA 
https://oppla.eu/). The blue NbS agenda is being propelled in some 
places by committed stakeholder groups; bottom-up community led 
partnerships focussing on education and raising awareness and local 
capacity building can help improve inclusivity and could facilitate 
improved delivery and effectiveness of actions [e.g., 32]. Nonetheless, 
challenges remain in scaling up this process and the long-term 

effectiveness of blue NbS interventions will require better collaboration, 
communication, and longer-term funding. It will also require better 
integration of top-down and bottom-up approaches to blue NbS imple
mentation to accelerate progress. Ultimately, however, reducing un
certainty in the definition and concept of NbS amongst stakeholders is 
especially needed to accelerate deployment in complex marine 
social-ecological systems. 
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