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1 Introduction 
1.1 The adaptation finance gap 
As risks and damages are increasing due to climate change and extreme weather it is becoming more 
urgent to scale-up the implementation of adaptation solutions to address rising impacts. However, there 
is a huge gap between necessary resources to sufficiently become adaptive, and the current public 
financial flows towards adaptation solutions (UNEP, 2024). According to the "Is Europe on track towards 
climate resilience?" report by the European Environment Agency (EEA, 2023), EU Member States have 
made progress in their national adaptation actions. The report highlights that EU funds play a significant 
role in financing adaptation actions for most Member States, with €26 billion budgeted for climate 
adaptation funding for the period 2021-2027. However, a lack of financing remains an important barrier 
hindering the implementation of adaptation solutions. Moreover, in 2023 the EIB published their 
‘Investing in Nature-based Solutions’ report (European Investment, Hudson, Hart, & Verbeek, 2023), in 
which they highlight that the adaptation solution market, specifically the market for nature-based 
solutions, is dominated by grant funding, leading few entities to engage with the private sector for 
repayable capital. This gap has sparked an emerging conversation in the literature (Biasin, Toxopeus, 
Pettenella, Polzin, & Masiero, 2024; den Heijer & Coppens, 2023; Dorst et al., 2022; Mayor et al., 2021; 
Papari, Toxopeus, Polzin, Bulkeley, & Menguzzo, 2024; Toxopeus & Polzin, 2021) and other EU-supported 
projects (Invest4Nature, ClimateFIT, Pathways2Resilience, PIISA, Naturance…) on how to develop 
alternative financing possibilities including private financing.  

1.2 What is bankability? 
Attracting private financing to develop adaptation solutions is particularly challenging, as most 
adaptation solutions can be characterized as public goods, making public financing the most logical route 
(Toxopeus & Polzin, 2021). To demonstrate the added value of climate adaptation solutions, scholars and 
practitioners are increasingly employing a ‘business model approach’ (den Heijer & Coppens, 2023; 
Mayor et al., 2021) or an approach describing the ‘bankability’ of a project, referring to blended financing 
in which a creative mix of public and private resources is achieved (McCoy & Schwartz, 2023). In these 
approaches diverse mechanisms and instruments are considered to attract or unlock additional private 
resources. 

In general terms bankability can be defined as the ability of a project to attract parties (investors, 
lenders) prepared to finance or fund for (part of) the project cost.  In which financing refers to the 
provision of resources needed to implement a project, and funding refers to the ultimate payment of 
the implementation, operation, and capital costs. Bankability of projects is usually linked to refundability 
and an expected return on investment by private investors and lenders (McCoy & Schwartz, 2023; WWF, 
2020). 

For classical investment projects (e.g. real estate), the expected return on investment is evident (e.g. the 
rent tenants pay). However, solutions for climate change adaptation, e.g. nature-based solutions, are 
underfunded, and private investments are sought after. Yet, unclarity on the return on investment from 
adaptation solutions halts private investment. In this report, and the bankability report developed for 
each of the demonstrators, the bankability of adaptation solutions is explored using the following guiding 
question: ‘How can we attract private investors to support climate change adaptation solutions?’ 

2 Identifying private investors 
In this section we identify two types of private investors to attract as potential partners in developing 
adaptation solutions. The first type of investors are traditional financial institutions, often working at a 
European or global (holding) level, such as banks, insurance companies, asset managers, pension funds… 
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The second type of potential private investors are linked to the fact that adaptation solutions are 
inherently local, place-based and dependent on the context (Karl et al., 2012). This gives rise to spatial 
relations linked to adaptation solutions, leading to direct and indirect beneficiaries, who we consider as 
a second group of potential private investors. 

2.1 Financial institutions  
Financial institutions are described here as investors primarily using debt-financing mechanisms which 
generate a return on investment. Institutions such as banks, insurance companies, pension funds, asset 
managers,… typically base investment decisions on technological or financial assessment criteria, e.g. 
security, profit margin, cashflow potential and risk-sharing structure (Canilao, 2017; Hampl, Lüdeke-
Freund, Flink, Olbert, & Ade, 2011; Rada, 2017; Rina consulting, 2019; UAntwerpen, 2021; WWF, 2020; 
Zhu & Chua, 2018) to assess whether they want to invest in a project. In recent years the sustainability of 
investments is under increasing scrutiny due to public pressure (Yang & Wang, 2024), encouraging 
investors to take environmental, social and governance (ESG) criteria into account as additional 
investment criteria. In a climate change adaptation context, ESG criteria include, e.g. the increase in the 
resilience of ecosystems and communities, increased biodiversity, alignment with national adaptation 
priorities (Ellis & Pillay, 2017; World Bank, 2019). Additionally, European legislation such as Sustainable 
Finance Disclosure Regulation (SFRD), Non-Financial Reporting Directive (and Corporate Sustainability 
Reporting Directive, CSRD) and the EU Taxonomy, provides investors with frameworks to report on the 
sustainability of their investments.  

In ‘D5.3 Understanding Investment Opportunities: Workshops with future solution buyers’, interviews 
were held with EU-level financial institutions, providing insights in the bankability potential of climate 
adaptation solutions.  

2.2 Direct and indirect beneficiaries of adaptation solutions 
Effects of adaptation solutions, such as nature-based solutions or technological and digital solutions, lead 
to benefits which will be experienced directly, or indirectly. Adaptation benefits will vary, depending on 
the type of solutions, its spatial application and the spatial relation between ‘solution’ area and ‘benefit’ 
area (Schirpke, Scolozzi, De Marco, & Tappeiner, 2014). When introducing a new green space in an urban 
setting as adaptation solution, those who live in proximity to the green space will benefit more (e.g. 
shading, cooling, recreational options, value increase of real estate…) than those who live farther away. 
They will directly benefit.  

Simultaneously, the new green space could provide extra stormwater infiltration and buffering 
opportunities reducing pollution due to combined sewage overflow (if designed as such), providing 
indirect benefits to utility companies, such as wastewater treatment plants, and river managers. Each 
adaptation solution will have a specific spatial range, related to a variety of ecosystem services, possibly 
both ecological and economic, which will produce beneficiaries at local, regional, or even national level 
(Schirpke et al., 2014). These beneficiaries can be categorized into various groups; (local) government, 
public institutions (such as schools or hospitals), non-government organization or civil society, (local) 
businesses (or for-profit companies), research institutions and universities, citizens and vulnerable 
communities (Cooper, Cunningham, & Bracken, 2023).  

Investments from beneficiaries will be based on different assessments to those used by institutional 
investors. Beneficiaries are more likely to favor positive impacts (e.g. in their neighborhood) provided by 
the adaptation solutions, as opposed to requiring a return on investment. The climate solutions 
developed within TransformAr were co-created within key community systems stakeholder groups, by 
taking beneficiaries (both direct and indirect) into account. We consider a more community-focused 
approach to attracting private investors (e.g. user-pays schemes, crowdlending, volunteering, 
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philanthropy,…). In the bankability reports we explore whether beneficiaries of climate adaptation 
solutions can be involved as ‘private investors’ in developing bankable projects.   

3 Research methodology 
The demonstrators developed five types of adaptation solutions during TransformAr; (1) behavioural 
change and awareness raising, (2) governance schemes, (3) nature based solutions, (4) technological and 
digital solutions and (5) financial, economic and insurance schemes. Solutions classified in the type 1, 2 
and 4 are designed to support monitoring and decision-making, rather than to directly generate 
investable, revenue-generating assets or infrastructures. These solutions are designed to influence 
adaptation action design based on the interpretation of data, aligning decision-making, or creating 
awareness in the broader public. As such, their financial return pathways are less direct, and their value 
lies in enabling or informing adaptation rather than constituting adaptation actions themselves. Solutions 
developed in type 3, e.g. constructed wetlands in the West Country Region, are pilot projects and have 
been financed by the investment budget of TransformAr itself. Type 5, The financial, economic and 
insurance solutions will be further elaborated upon in the bankability reports of the associated 
demonstrators.  

In the bankability reports the focus lies on developing financial schemes attracting private financing to 
invest in ‘adaptation infrastructure’. As not all demonstrators have developed infrastructure which 
requires investment, a first step was defining the scope of ‘bankability’ for each demonstrator and 
considering the role for private financing. An overview of the solutions developed within each 
demonstrator is provided below in table 1, including a short description of the solution explored in the 
demonstrator bankability reports. A more detailed description of the TransformAr solutions can be found 
in D6.3 “Catalogue of Solutions” on the TransfromAr website.  

Table 1 Overview of TransformAr solutions developed by the demonstrators and solutions further developed in the 
bankability reports 

Demonstrator TransformAr Solutions Solutions further developed in the bankability 
report 

Lappeenranta (FI) Citizen App (CAF), NBS for 
urban stormwater management 
(URB), Stormwater 
Management System (SWM), 
Digital Monitoring (SWMM), 
Choice Experiment for investors 
(CEI) 

NBS for stormwater management (URB), with 
other solutions such as Choice experiment for 
investors (CEI) supporting the development of the 
bankability report 

Egaleo (GR) Citizen App (CAE), Awareness 
raising and behavioural change 
modules (AWAR), Climate 
Innovation Hub (CIH), Smart 
Climate stations (SCS) 

A future NBS solution (schoolyard greening) is 
explored in the bankability report, as a possible 
development scenario, based on the solutions 
Awareness raising and behavioural change 
modules (AWAR) and Smart Climate Stations (SCS).  

Galicia region (ES) Resilience Index (RI), Mussel 
Raft Monitoring (MRM), 
Intertidal Monitoring (INTERM) 

Attracting private investment for Mussel Raft 
Monitoring (MRM) is explored in the bankability 
report. 

Oristano province 
(IT) 

Coastal contracts (COAST), 
Smart Grid for coastal 
management (SG) 

Attracting private financing to support the 
governance scheme of the Coastal contract 
(COAST) is examined in the bankability report.  

https://transformar.eu/results/


 

TransformAr Deliverable 5.5  9 

www.transformar.eu 

Guadeloupe (FR) Nudging (NUDG), Adaptation 
Fund (AF) 

The Adaptation Fund (AF) was developed as a 
financial solution. In the bankability report, 
instruments for attracting additional private 
financing for this solution is explored.  

West Country 
Region (UK) 

Integrated Constructed 
Wetlands (ICW), ICW 
Monitoring (ICWM), Green 
Bonds (GB) 

In the UK, the nutrient credit scheme provides the 
background for the various solutions. In the 
bankability report, the opportunities and barriers 
related to the nutrient credit scheme and the 
impacts on developing nature-based solutions such 
as integrated constructed wetlands are discussed.  

 

As the bankability reports were developed towards the end of the TransformAr project their scope is 
exploratory in nature. The goal of the bankability reports is to provide insight, inspire and form a starting 
point from which discussions can be held with necessary stakeholders regarding the bankability of the 
demonstrators’ climate adaptation solutions. Additionally, many new stakeholders have been identified 
in the bankability reports, based on the principle of involving beneficiaries, who were previously not 
involved in the discussions. In this sense the bankability reports should be read as a starting point of an 
ongoing conversation on the financing of implementation of adaptation solutions. The reports aim to 
encourage the demonstrators to engage in the network of adaptation beneficiaries and financiers of their 
solution and in their region.  

3.1 Two approaches towards developing a bankability report 
Each of the developed climate adaptation solutions within the demonstrators are at different stages of 
the process from plan-making to implementation, and monitoring, which is best described as an iterative 
process. In the Regional Adaptation Support Tool1 6 guiding steps are identified for moving from policy 
development to implementation and monitoring: 

- Step 1: Preparing the ground for adaptation 
- Step 2: Assessing climate risks and vulnerabilities 
- Step 3: Identifying adaptation options 
- Step 4: Assessing and selecting adaptation options 
- Step 5: Implementing adaptation policies and actions 
- Step 6: Monitoring, evaluation and learning 

Funding is mentioned in this framework in step 1.4 ‘Identifying Resources’ and step 5.3 ‘Securing Funding 
or Financing’. Step 1.4 encourages the project manager to identify and evaluate diverse financing and 
funding options early on in the project. In step 5.3, it is encouraged to couple the estimated 
implementation and maintenance cost to a specific financing stakeholder, using a designated (set of) 
instrument(s). However, the TransformAr climate adaptation solutions demonstrate that bankability can 
and should be considered at all steps of this iterative process, as a supporting tool in transformational 
adaptation. Each of the demonstrators followed their own timeline with adaptation solutions being at 
different stages of development. Bankability at different steps throughout the development can be 
considered a valuable tool to assist in scaling-up and accelerating the implementation of solutions.   

In ‘D6.4 Guidance document on transformational adaptation’, transformational adaptation is described, 
as opposed to incremental adaptation, as entailing profound changes that alter the fundamental 
structures of systems to better respond to the long-term impacts of climate change (Watkiss & Cimato, 

 
1 Developed by Climate Adapt, more information can be found here: https://climate-
adapt.eea.europa.eu/en/mission/knowledge-and-data/regional-adaptation-support-tool  

https://climate-adapt.eea.europa.eu/en/mission/knowledge-and-data/regional-adaptation-support-tool
https://climate-adapt.eea.europa.eu/en/mission/knowledge-and-data/regional-adaptation-support-tool
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2020). Instead of focusing on preserving the status quo, transformational adaptation envisions new 
pathways for development, addressing underlying vulnerabilities and inequalities while preparing for 
future uncertainties (Chu et al., 2019). It requires shifts across systems rather than within them. These 
changes aim for more open-ended outcomes and involve planned management, often necessitating a 
radical shift in practices and governance (Lonsdale, Pringle, & Turner, 2015). 

Within transformational adaptation, the financial system is an important underlying structure that can 
significantly influence adaptation outcomes. A financial system favouring grey-infrastructure solutions 
over nature-based solutions will need to be redesigned, if this is the preferred adaptation solution. The 
Copenhagen Cloudburst Management Plan forms an excellent example to illustrate this point, as the 
regulatory rules regarding water tariffs in Denmark needed to be reassessed to be able to include nature-
based solutions as infrastructural investment2. Designing supporting financial systems to be aligned with 
envisioned adaptation solution outcomes is thus a crucial consideration when developing 
transformational adaptation solutions.  

Within this framework of transformational adaptation, and the supporting role financial systems play on 
desired adaptation outcomes, two approaches have been identified to developing adaptation solutions 
within TransformAr, in which bankability serves two different roles: 

- In the first approach to developing adaptation solutions pilot-projects play a significant role, in 
which adaptation solutions are tested at a smaller scale to develop lessons learned to 
subsequently scale-up. These solutions are more project/product oriented. The role of a 
bankability report in this context is to explore financing/funding options to scale-up the 
developed solutions and accelerate their implementation. 

o Approach identified in demonstrators: Lappeenranta, Galicia region and Egaleo 
- In a second approach, the focus has been much more on developing strong collaborative 

governance networks in which adaptation solutions are co-created and developed. These 
solutions are oriented towards collaboratively collecting (including attracting private 
financing/funding) and allocating resources. In this approach bankability reports serve a 
supporting role, to further strengthen the collaborative governance networks and the 
implementation of adaptation solutions: 

o Approach identified in demonstrators: Guadeloupe, Oristano and West-Country region 

Considering the different roles a bankability report can serve, and considering that the bankability reports 
are tailor made to best fit the adaptation solutions and governance context of each demonstrator, we 
have developed two guiding frameworks for the bankability reports, which is outlined in the next section.  

 

3.1.1 Type 1: Moving from pilot-projects to scaling-up and accelerating transformational 
adaptation 

The framework was set-up holistically to consider the bankability of the adaptation solutions. The 
framework draws inspiration from various other guiding documents, such as the Sustainable Asset 
Valuation (SAVi)3 developed by the International Institute for Sustainable Development. As this 
framework was developed by spatial planners, there is a much larger focus on spatial-relational and socio-
institutional aspects, as opposed to a focus on determining the exact costs, benefits and quantitative 
valuation. Furthermore, the framework is considered as guiding (as opposed to rigid), as each of the 

 
2 More information on this case can be found here: https://climatefit-heu.eu/best-practices/03-cloudburst-management-plan/  
3 https://www.iisd.org/projects/sustainable-asset-valuation-savi 

https://climatefit-heu.eu/best-practices/03-cloudburst-management-plan/
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bankability reports was tailor-made to suite the demonstrator context. The 5 overarching steps used to 
develop the bankability reports are outlined in Figure 2 and explained below; 

 
Figure 1 Methodological framework for type 1 bankability reports (illustrated by author). 

 

1. A first step consists of understanding how the transformational adaptation solution(s) will impact 
the existing situation, more specifically which system inputs and outcomes will be transformed 
and to what extent. This is based on developed adaptation targets, for example reducing 
pollution caused by urban run-off, or reducing heat-stress. Additionally, any co-benefits that a 
certain strategy might entail, such as biodiversity co-benefits from nature-based solutions, are 
identified and included in the bankability analysis.  
 

2. The second step consists of two parts;  
• Identifying provider: identifying who needs to provide or implement the proposed 

adaption solutions. Adaptation solutions are often a spatial issue, which means they will 
need to be implemented on someone’s property, either public or private. Property rights 
are thus often an important aspect when implementing a solution. Adaptation solutions 
are often integrated solutions, however, the public or private entities who need to 
implement them may not have aligned ambitions and/or competencies, leading to a 
siloed approach. This can lead to multi-level, multi-governance, multi-sector challenges 
when implementing solutions. Identifying the ‘providers’ early on also aids in 
determining who will need to be involved within the decision-making process. 

• Identifying beneficiaries: Benefits identified during the first step can vary in nature, as 
they can be perceived as public, private, club or common pool goods generating varying 
beneficiaries. Depending on the context, the beneficiaries will vary, but identifying them 
early on will help determine which (financial) instruments could be used to capture the 
benefits.  
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3. Third step is estimating the costs and benefits; 
• Costs: Identifying what the costs of transformation will be, accounting for both capital 

investment costs of implementing the solution, and operational costs to maintain the 
solutions over time. Costs can be estimated based on quotes or reference projects. 
Additionally in some cases the cost of inaction (or not implementing adaptation 
solutions) is also taken into account, this will be done based on ‘D2.3 Review of economic 
evaluations of CC, productivity losses and damage assessments for KCS’ and ‘D2.4 
Climate-cost-assessment’. 

• Benefits: Benefits of adaptation solutions can be both monetary and non-monetary, both 
are taken into account. Monetary benefits are further described as an ‘avoided cost’, or 
as ‘added benefit’, which can provide an additional revenue stream. Avoided costs are 
understood as a monetization of the benefits arising from the protection that adaptation 
solutions provide and protects from the harm that would occur in its absence. This 
content is supported by ‘D3.4 Tools on the avoided damages and benefits per demo’. 
Added benefits, which can produce additional revenue streams, are understood as the 
creation of value that was not there before the implementation of the adaptation 
solution. Environmental economists have developed dozens of valuation methods to 
estimate these benefits, where possible they will be applied. The non-monetary value of 
certain adaptation solutions, even though they might not contribute to the financial 
model, will still be an important part of the valuation, especially towards governments 
or local beneficiaries interested in investing in adaptation solutions generating local 
impacts. 

 

4. In Step 4, financing and funding instruments are explored to both capture benefits and incentivize 
‘providers’. The steps can be seen as iterative, depending on the necessary alterations to find the 
correct balance; 

• Financing: To develop the adaptation solutions in some demonstrators an upfront 
investment may be necessary to finance the adaptation solution infrastructure, before 
benefits can be captured (e.g. a park will provide benefits once it is realized and not 
before). In this step we consider financing instruments based on the costs (step 3) and 
the provider of the adaptation infrastructure (step 2). This step is context dependent as 
existing regulatory frameworks may hinder the use of certain financial instruments (e.g. 
not all municipalities can issue green bonds). Additionally, the cost plays an important 
role as well, especially when wanting to attract financial institutions as private investors. 
Financial institutions can require a significant scale of investment (e.g. upwards of ca. 1 
million), which may not always be suitable for certain adaptation solutions. In some 
demonstrators where less investments are needed, funding-based mechanisms, such as 
payment-for-ecosystem services, may be more suitable.  

• Funding: Estimating benefits will help identify a monetary revenue stream which can be 
captured by additional funding instruments. These instruments need to be introduced, 
or existing instruments need to be altered, to capture the revenue stream. Which 
instruments can be employed is context specific based on socio-cultural, -institutional 
and political aspects. Benefit capturing instruments can be fiscal instruments such as 
additional taxes or levies directed at beneficiaries (e.g. tourist taxes, developer 
obligation,…), or urban planning instruments such as planning regulations (zoning 
requirements) or permit requirements for new or existing developments, stimulating 
private investment in adaptation solutions on private property (e.g. increased 
stormwater measures on private property can unburden municipalities to invest in public 
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stormwater measures). Identifying these funding instruments and determining which 
‘beneficiaries’ they target is an important step, as this will become the funding stream of 
the adaptation solutions.  

 

5. The final step consists of matching both the financing and funding instruments in a time-suitable 
arrangement aligned with the development of the adaptation solution, and identifying the risks; 

a. Matching financing and funding: Depending on certain preconditions or local preferences 
financing can be obtained through debt or equity, a combination of both or can be 
funded by available budgets, either public, private or combined. Lending capacity will 
also strongly be determined by funding capacity. Additionally, depending on which 
instruments are employed, ‘time’ also needs to be taken into consideration, as certain 
adaptation benefits will only develop after a period of time (e.g. restoring an ecosystem 
takes time, so related benefits can only be captured after completion). Furthermore 
some instruments may capture benefits in a predictable way (e.g taxation), while others 
will be more unpredictable and vary each year (e.g developer obligations). Finding the 
right rhythm between these different systems and aligning this to the development and 
maintenance/monitoring of the adaptation solution is therefore a crucial last step to the 
bankability puzzle.  

b. Iteratively identifying uncertainties and risks: Making predictions is never without risk, 
throughout each of the steps assumptions are made or modeled. Although risks are 
considered iteratively throughout the development of the bankability reports, in this final 
step an overview is provided to help determine the feasibility of the proposed scheme 
and introduce risk mitigating measures if necessary.  

 

3.1.2 Type 2: Developing strong collaborative networks as a foundation for financing 
implementation 

The second type of bankability reports are aimed at serving a supporting role, to further strengthen 
existing funding and financing solutions and existing collaborative governance networks. The reports 
serve to attract additional private investment to ensure financial sustainability over a longer period of 
time. These reports are subdivided into three sections; the first part analyses the barriers and 
opportunities of funding and financing solutions that are currently being tested in the region. This is done 
by gaining insight in the perceptions of local financial stakeholder. The second part explores alternative 
financing/funding arrangements or supporting (digital) infrastructure for attracting private parties in the 
financial solutions. The third part contains a call to action, outlining how demonstrators can further 
develop their solutions.  

1. Barriers and opportunities 

Some demonstratos have passed the stage of piloting their adaptation solution; they have experience in 
applying their adaptation solutions and/or a have a solid stakeholder network, but often still heavily rely 
on public budgets or grants (EU, national or regional grants). To continue further accelerate their 
adaption solutions, they aim to leverage their collaboration and available the public funds, to further 
attract private investments. However, effective engagement with private investors requires tailored 
policies, incentives and partnerships, whether it is directed at financial institutes or beneficiaries of the 
adaptation solutions.  

To better understand the perceptions of financial stakeholders, the demonstrators performed in-depth 
interviews with investors uncovering the perceived barriers and opportunities to further accelerate the 
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implementation of the adaptation solutions. The barriers and opportunities were divided in five 
categories. Table 2 shows the five categories and provides examples of a barrier and opportunity for 
every category. 

Table 2. Five Categories of barriers and opportunities for private involvement in adaptation finance, experienced 
by stakeholders involved in the demonstrator projects (type 2). 

Category Examples of barriers Examples of opportunities 

Public sector governance debt ceilings and state aid 
regulation 

Blended finance tools 

Private sector governance risk aversion Public guarantees 

Economy short term capital needs Debt financing 

Skills & knowledge lack of data sharing 

 

Shared platforms for data access 

Socio-cultural aspects culture of ‘status quo’ Demonstration of successes 

 

2. Exploring alternative funding/financing instruments 

Based on the results of the interviews, the second part of the report discusses the current use and future 
potential of alternative funding/financing instruments and corresponding governance instruments. 
Existing exemplary cases are used to illustrate the potential of these instruments. This part of the 
bankability report sets-out a variation of possible pathways to further attract private investment, tailored 
to the context of the demonstrator and the adaptation solution.  

3. Call to action 

This final part of the bankability report presents a framework identifying possible steps forward.  tap into 
the opportunities mentioned. This final call to action aims to help demonstrators tackle the first steps in 
involving private investors in developing their adaptation solutions. 

 

3.2 Process 
The bankability reports were iteratively developed in collaboration with the demonstrators in workshops 
held during Consortium Meeting 7 (sept 2024) and 8 (april 2025), in which UA provided a guiding 
framework, and demonstrators provided insight in their local context and delivered feedback on results. 
Table 3 provides an overview of how the process helped shape the final bankability reports, outlining the 
process of collaboration between UA, demonstrators and local stakeholders.  

Table 3 Overview of process in which bankability reports were collaboratively developed between UA, 
demonstrators and local stakeholders 

Timing Objective Partners 

Jun – Juli 2024 Discussions on preliminary idea of 
bankability and data availability 

UA & demonstrators 

Sept 2024 Workshop with demonstrators 
providing insight in bankability 
methodology, discussion of examples, 
and identification of relevant local 
stakeholders to include in interviews. 

UA & demonstrators 
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Dec – Feb 2025 Demonstrator Interviews with relevant 
local stakeholders 

Demonstrators 

Feb 2025 Synthesis of results UA 

April 2025 Identifying challenges & opportunities, 
feedback on interviews with 
international investment organizations, 
and validation of bankability reports. 

UA & Demonstrators 

April – May 2025 Demonstrator led consultation 
workshops with involved stakeholders 
about bankability reports 

Demonstrators 

May 2025 Synthesis of results UA 

 

4 Results 
The result of this deliverable are 6 bankability reports, one for every demo region in TransformAr. The 
reports are added as separate reports in the Annex. The overview of the resulting bankability reports in 
given in table 4. A summary of every report is given in the subsections here. 

 

Table 4. The results of this deliverable are 6 bankability reports 

Annex n° Region  Financial model components researched 

1 Lappeenranta, Finland Adaptation solution: Stormwater management measures 

Funded by water tariffs, carbon credits, taxes, retributions, 
avoided costs 

Financed using green bonds, PPS, blended finance 

2 Egaleo, Greece Adaptation solution: Greening schoolyards and schoolbuildings 

Funded by avoided costs, taxes and retributions 

Financing by “as-a-service” contracts, municipal green bond,  

3 Galicia, Spain Adaptation solution: Mussel raft monitoring system 

Funded by blended co-financing model OR payment for 
ecosystem data 

4 West Country Region, UK Adaptation solution: Nature based solutions on farmland 

Exploring the implementation of a nutrient credit trading scheme 
to fund nature based solutions on farmland 

Explore the use of Payment for exosystem services, de-risking 
strategies and environmental impact bonds  

5 Oristano, Italy Adaptation solution: nature conservancy  

Funding by payment for ecosystem serices, reward-based 
crowdfunding 

Financing by adaptation bond and governance by integrated 
water management governance structure  
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6 Guadeloupe, France Adaptation solutions in tourism and agriculture  

Pooling funds using the Climate Adaptation Fund of Guadeloupe 
(FLAG)  

Attract additional private finance by using support tools like a 
sustainability framework, AI, smart contracts 

 

4.1 Type 1: Moving from pilot-projects to scaling-up and accelerating 
transformational adaptation 

4.1.1 Bankability report Lappeenranta 

This bankability report for Lappeenranta, Finland, investigates financial opportunities for implementing 
Nature-Based Solutions (NBS) in public spaces and on private plots to mitigate risks from heavy rainfall, 
flooding, and nutrient overload in Lake Saimaa. The report focuses on retention and infiltration NBS in 
public areas and stormwater management measures, including green roofs, on private plots. The City of 
Lappeenranta and private property owners are the primary implementers, with beneficiaries including 
property owners, insurance companies, the publicly-owned water company (Lappeenrannan Energia), 
and tourism businesses. An initial investment of €20 million is considered, to scale-up the implementation 
of public NBS to cover 5,2 hectares. Monetized benefits include reduced flood damages, reduced water 
sanitation costs, carbon sequestration and increased property values. Proposed funding instruments 
include an NBS risk reduction fund (from insurers), carbon credits, a stormwater purification fund (via 
utility fees or stormwater fees), tourist tax, local business tax/urban payment-for-ecosystems services, 
and land value capture (e.g., 'betterment tax' or 'developer obligations'). For initial financing, green 
(impact) bonds and Public-Private Partnerships (PPPs) are explored. The report concludes that the 
investment could be bankable if the city introduces additional levies and taxes and collaborates with 
insurers. Despite this potential, both public and private parties still perceive NBS, as public goods, as not 
yet generating clear enough revenue streams. 

4.1.2 Bankability report Egaleo 

This bankability report explores the financial viability of Nature-Based Solutions (NBS) in schoolyards 
within the Municipality of Egaleo, Greece, aiming to mitigate the impacts of extreme heat and flooding. 
Proposed NBS include green roofs and the greening of schoolyards with trees and wadis, offering cooling, 
flood reduction, and socio-economic and environmental benefits. The report identifies stakeholders such 
as the Municipality of Egaleo, schools (including teachers, students, parents), and the Ministry of 
Education, Religious Affairs and Sports as providers, and the local community (neighborhood inhabitants, 
school community) as beneficiaries. Estimated investment costs range from €450,000 to €800,000 for 
green roofs and €70,000 to €500,000 for schoolyard greening across seven school sites. Monetized 
benefits include avoided flood damages to properties, reduced water bills (when reusing stormwater), 
reduced energy bills for cooling, and increased property values of nearby homeowners. Two financial 
models are discussed: 'As a Service' (also known as performance based) contracts (for water and energy 
savings) and the issuance of municipal green bonds. The general finding is that NBS are currently 
perceived as "non-bankable" due to unclear revenue streams, despite generating significant public 
benefits. The relatively small scale of the projects (€550,000 - €1,300,000) may pose a challenge to attract 
institutional investors, suggesting the involvement of the local community. 

4.1.3 Bankability report Galicia 

This bankability report for Galicia examines the attractiveness of the Mussel Raft Monitoring (MRM) 
system for private financing within the aquaculture sector. The region is exposed to risks such as intense 
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winter storms, heavy precipitation, and changes in sea temperatures, which affect mussel production. 
MRM was chosen as the focus in the bankability report due to its provision of real-time, actionable data 
to individual mussel farmers, enabling direct operational adaptation, such as adjusting harvesting times 
or mitigating loss. Two financing pathways are proposed: a "blended" co-financing model with public 
funds and ESG support (Impact Philanthropy) from corporations, and a "Payment-for-Ecosystem Data 
(PED)" model. In the PED model, mussel supply chain stakeholders (e.g., packaging companies, 
processors, retailers) pay an annual fee for MRM data access, with funds reinvested into adaptation 
practices and upstream Nature-Based Solutions (NBS) projects. Costs for the MRM pilot phase were 
approximately €40,000, with estimated operational costs around €55,000. While quantifying monetary 
benefits is complex, the value of data for informing adaptive decisions is highly regarded. However, local 
stakeholders are less familiar with the concept of 'bankability' and perceive climate adaptation as 
primarily providing public benefits, making it difficult to translate into cashflows. 

 

4.2 Type 2: Accelerating innovative financing solutions by 
strengthening collaborative networks 

4.2.1 Bankability report WRT 

The bankability report for the Westcountry Region concludes that Nature-based Solutions (NbS) for 
climate change adaptation are not yet widely bankable or investable for private investors. This is largely 
due to uncertain revenue streams from ecosystem services, inconsistent and expensive monitoring and 
verification requirements, and challenges in accounting for the additionality, attribution, and 
permanence of these solutions. Specific regional barriers identified include the incompatibility of 
traditional farm business models, which rely on annual revenue subsidies, with capital investment models 
suitable for developing credit schemes, as well as a need for regulators to become more willing to depend 
on NbS. Despite these hurdles, there is a recognized need for urgent investment in climate adaptation, 
as public funding alone is insufficient to meet the projected costs of climate damages. Opportunities exist 
to encourage farmer and landowner investment in NbS and Payment for Ecosystem Services (PES) 
schemes, for example, through peer-to-peer knowledge exchange facilitated by farm clusters, and by 
providing clearer government guidance on the business tax implications of long-term conservation 
agreements. The report outlines 14 Calls to Action, including making it easier for utility companies to 
invest in NbS, developing greater awareness of private sector needs within public and third-sector bodies, 
de-risking NbS investment projects, exploring innovative financial mechanisms like Environmental Impact 
Bonds, and establishing reliable, consistent methods for valuing and monitoring ecosystem services to 
build investor confidence. 

4.2.2 Bankability report Oristano 

The bankability report for Oristano, Sardinia, highlights that the region faces significant environmental 
problems, including increased winter storms, heavy precipitation, sea-level rise, and prolonged 
heatwaves, which endanger agriculture, fishing, tourism, and biodiversity, with sea-level rise alone 
projected to cause €22 million in annual damages. While public budgets and European grants currently 
finance wetland conservation, there's a need to attract private investment for adaptation solutions like 
sustainable agriculture, fishery practices, biodiversity protection, and water level regulation. Key barriers 
to private involvement include rigid and fragmented public legislative frameworks, a lack of coordination 
among public entities, an underdeveloped venture capital and impact investing landscape, risk-averse 
private investors, a conservative banking sector, low financial literacy, a widespread lack of expertise in 
project development and impact communication, and a cultural reluctance to innovation.  
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Opportunities exist through national and regional adaptation strategies, EU initiatives providing grants 
and setting sustainability standards, and public guarantee funds to de-risk private investment. The report 
proposes several alternative instruments: an Ecosystem Service Credit Program (e.g., Payment for 
Ecosystem Services for agroforestry) to generate revenue from certified environmental credits for 
landowners, Reward-Based Crowdfunding to engage the local community for smaller-scale investments, 
a Local Adaptation Bond to attract private investors (including citizens) for large-scale public green and 
blue infrastructure, and formalizing the Coastal Contract Fund as a legal entity to pool and strategically 
allocate resources from various public and private sources. These instruments aim to overcome financial 
dependence on grants, stimulate private contributions, and ensure long-term financial sustainability for 
climate resilience in the Gulf of Oristano. 

4.2.3 Bankability report Guadeloupe 

The bankability report for Guadeloupe reveals that despite facing significant climate change risks like 
rising sea levels, intense hurricanes, heavy rainfall, and prolonged droughts, its investment capacity is 
limited due to its status as a French overseas region, which restricts access to certain international 
funding while also struggling to secure European funds. The Local Adaptation Fund in Guadeloupe (FLAG), 
initiated by ADEME, aims to pool dispersed public and private funding to address pressing local 
adaptation needs, acting as a facilitator to harmonize legal procedures and accelerate implementation. 
However, private parties have shown limited engagement, largely due to fragmented public governance, 
rigid administrative procedures, and a lack of a shared strategic framework for adaptation, which 
disconnects national strategies from local realities. The private sector is underrepresented due to a lack 
of awareness regarding climate change adaptation, perceived low profitability, high risk, and projects 
often failing to meet financial criteria for return on investment or guarantees. Economic barriers include 
high unemployment and poverty, reducing local capacity to manage finance, and a preference for 
traditional debt over green infrastructure investments. There's also a significant lack of local expertise in 
project development and financial engineering, hindering the creation of bankable climate projects and 
the navigation of complex funding schemes. Despite these challenges, opportunities exist through 
available European and national funding, a favorable political context, and legal tools that allow for 
delegation of funds and co-financing models. The FLAG can mobilize private capital by leveraging public-
private partnerships with financial mechanisms like guarantees and prefinancing, and promising sectors 
include sustainable tourism, local food production, and agroecology. The report suggests that a robust 
sustainability framework with measurable outcomes, supported by AI and smart contracts, could 
enhance transparency and attract ESG-focused investors, ultimately aiming to reduce transaction costs 
and foster direct relationships between private stakeholders and adaptation providers.



  

 

5 Overarching lessons learned bankability reports 
The collaborative development of the bankability reports uncover various hurdles, some could be 
overcome while others could not. In this final section we reflect on our initial research question ‘How can 
we attract private investors to support climate change adaptation solutions?’ and describe the lessons 
learned, derived from both the local stakeholder interviews and collected during the workshops. The 
lessons learned focus on the ‘supply side’ of providing bankable adaptation infrastructure projects, and 
the barriers and opportunities that were met throughout the process. Overall, the bankability reports can 
be considered as planted seeds, that require further nurturing to become sustainable long-term bankable 
adaptation projects.  

1. Bankability as an integral part of the adaptation planning and development process 

Although the adaptation solutions in each of the demonstrators followed their own timeline, considering 
bankability and the possibility of involving private investors was considered a valuable contribution. 
Considering bankability in the earlier stages of solution development often resulted in identifying 
additional solution beneficiaries, who had not yet been involved as key community stakeholders (both 
public and private stakeholders). Identifying these additional stakeholders led to discussions on 
beneficiaries providing adaptation funding and through what type of instruments this could be done. 
Additionally, identifying a variety of water-related beneficiaries (both up- and downstream, as well as the 
value chain) potentially lead to a variety of instruments to capture benefits resulting in more diverse 
revenue streams, ultimately facilitating long-term sustainable funding.  

2. Involving private investors and tailoring the match-making 

In most demonstrators developing bankable projects and involving private investors was met with 
apprehension and uncertainty. Public funding through grants or general budget allocations are better 
known and feel more comfortable, with many demonstrators indicating that adaptation solutions are 
often public infrastructure and should therefore be financed through public budgets. Furthermore, a lack 
of knowledge and capacity to develop bankable projects is a hindering factor to involve private investors. 
The fact that the use of funding and financing mechanisms is very context dependent and related to 
country specific fiscal and other regulatory frameworks, makes it challenging to generalize an approach. 
Developing sustainably bankable adaptation projects requires a tailored approach appropriate to the 
context, in which there is sufficient knowledge on both the development of adaptation projects, and the 
financial and fiscal context. 

Additionally, demonstrators tend to work in a project-by-project approach as opposed to a more 
programmatic or ‘portfolio’ approach in which projects are combined and collectively developed. Such 
an approach would both upscale and accelerate the development of adaptation solutions, moreover a 
scaled-up approach could develop more interest from private investors as they often require a minimum 
scale of investment (ca. upwards of 1 million euro). However, in many demonstrators (e.g. Galicia, WRT, 
Guadeloupe), the funding/financing can be organized locally between providers and beneficiaries, 
ensuring that the local benefits and developed revenues remain in the community. 
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3. Data availability 

The bankability reports which were developed towards the end of TransformAr, remain largely 
exploratory due to a lack of detailed data on investment costs, and potential avoided costs. This timing 
limited the availability of reliable cost information and made it difficult to assess avoided costs beyond 
identifying general areas of risk reduction, which are not easily quantified. Moreover, while the benefits 
of ecosystem services are highly context dependent, the absence of local evidence required reliance on 
international literature. Based on  the  development process within TransformAr, we would highly 
recommend considering bankability and governance related to bankability at the start of adaptation 
planning. 
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7 Annex 1: Bankability report Lappeenranta, FI 
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1. Transformative Adaptation Solutions: 
Lappeenranta 

Step 1: Identifying System Outputs 
Climate change in Lappeenranta leads to an increase in heavy rainfalls, and extreme weather events, 
causing an increase in pollution of lake Saimaa due to stormwater runoff and an increased risk of 
damage to the built environment due to flooding. These risks will be addressed through Key Community 
Systems (KCS) focused on both Water Management and Urban Planning. Adaptation Action Plans were 
developed together with both KCS, describing various actions and their level of impact (see deliverable 
D3.8 Region Specific Portfolio’s of Solutions). In this bankability report we focus on actions related to 
nature-based solutions (NBS). We describe both the bankability of NBS to be implemented in public 
space, and discuss the bankability of NBS on private plots, based on the discrete-choice-experiment 
survey on the ‘willingness-to-pay’ for stormwater measures on private plots (D4.5 Learning Stories on 
insurance and financial solutions). 

 

 
Fig 1. schematically depicts the actions, and their spatial relation towards each other. On top the situation 
as it is today is portrayed, and underneath the situation after NBS are implemented both on public and 
private property. The solutions are discussed in the table below, divided into two larger groups, actions 
to be implemented on public sites (1) and actions to be developed on private plots (2); 
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1. Nature-based solutions are introduced to public spaces, they provide a buffer (retention and 
infiltration) during heavy rainfalls preventing flooding and reducing the risk of nutrient overload, 
downstream on Lake Saimaa. 

2. Nature-based solutions are introduced on private plots, as green roofs or other measures for 
stormwater retention and infiltration, to reduce both flooding and nutrient overload.  

As the Adaptation Action Plans (D3.8 Region Specific Portfolio’s of Solutions) don’t specify the scale at 
which these actions are to be taken or how many NBS-actions will be necessary to reduce the risk of 
flooding and nutrient overloading, we will take the whole city into consideration, aiming to scale-up and 
accelerate implementation. We apply a ‘portfolio-approach’, considering a variety of similar projects, as 
opposed to a project-by-project approach.  

In Lappeenranta, NBS have already been constructed outside the city, in the form of constructed 
wetlands, to reduce nutrient overloading from stormwater infrastructure in Lake Saimaa. During 
TransformAr, a small urban NBS is constructed as a pilot project in the city center (Koulukatu Street). 

Other actions identified in the Adaptation Action Plans (D3.8), such as ‘reserving areas for stormwater 
management in plans’ or ‘monitoring stormwater’, were not included as they do not require (private) 
investment and thus bankability, but are rather political decisions related to urban planning and  
monitoring. 

Both NBS and benefits are described in the tables below, for public and private plots. Based on research 
from the EU project Invest4Nature1, benefits are identified and divided in to 4 general categories; 
adaptation to climate change, mitigating climate change, improved environmental quality and socio-
economic benefits, which are than further specified for Lappeenranta.  

 1. NBS 1. Be n e fit s  

1. 

Pu b lic Sp a ce  Genera l bene fit s  Specific benefit s  

Re ten tion  and  in filtra tion  
on  pub lic site s 

Adapta tion  to  Clim ate  
change  

Reduced  flood  risks 

Mitiga ting clim a te  change  Carbon  sequestra tion  

Im proved  environm en ta l 
qua lity 

Increased  wate r qua lity Lake  
Sa im aa  

Im proved  a ir qua lity 

Enhanced  b iod ive rsity (both  
loca lly and  downstream ) 

Socio-econom ic bene fits  Aesthe tica lly p leasing  

 
1 Lozano, J. E., Nainggolan, D., Zandersen, M., Kofler, V., Kernitzkyi, M., Staccione, A., Bidoli, C., & Mysiak, J. 
(2024). Value categories and approaches to assess NBS economic and financial performance. Invest4Nature 
Deliverable 2.1. Invest4Nature. Horizon Europe Grant no.101061083. https://doi.org/10.5281/zenodo.10998277 
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Im provem en t in  hea lth  an d  
we llbe ing 

Increased  awareness and  
educa tion  

Increase  in  rea l e sta te  va lue  

 

 

2 

Pr iva t e  p rop e r t y Genera l benefit s Specific benefit s 

Storm wate r m anagem ent on  
private  p lots 

Adapta tion  to  Clim ate  
change  

Reduced  flood  risks 

Im proved  environm enta l 
qua lity 

Increased wa te r qua lity Lake  
Sa im aa 

Im proved  a ir qua lity 

Enhanced  b iod iversity (both loca lly 
and  downstream ) 

Socio-econom ic benefits  

Im provem ent in  hea lth  and  
we llbe ing 

Increase  in  property value  

Green  roofs 

Adapta tion  to  Clim ate  
change  

Reduced  flood  risks 

Im proved  environm enta l 
qua lity 

Increased wa te r qua lity Lake  
Sa im aa 

Im proved  a ir qua lity 

Enhanced  b iod iversity (both loca lly 
and  downstream ) 

Socio-econom ic benefits  Reduced  energy needs  
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2. Who is involved?  
Step 2A: Identifying the NBS-provider 
NBS measures taken on public property will need to be decided and implemented by the City of 
Lappeenranta, while NBS measures on private property will need to be taken by the property owners. 
Identifying these decision-makers as stakeholder is crucial, as without their consent and goodwill the 
NBS-measures will not be realised.  

 

 

 1. NBS 1. Be n e fit s  
 
2. Provid e r  

1. 

Pu b lic Sp a ce  Genera l bene fit s  Specific benefit s  
 

Re ten tion  and  
in filtra tion  on  
pub lic site s 

Adapta tion  to  
Clim ate  change  

Reduced  flood  risks 
 
 
 
 
 
 
 
 
 
 
City of 
Lappeenran ta  

Mitiga ting clim a te  
change  

Carbon  sequestra tion  

Im proved  
environm enta l 
qua lity 

Increased  wate r qua lity 
Lake  Sa im aa  

Im proved  a ir qua lity 

Enhanced  b iod ive rsity 
(both  loca lly and  
downstream ) 

Socio-econom ic 
bene fits  

Aesthe tica lly p leasing  

Im provem en t in  hea lth  
and  we llbe ing 

Increased  awareness 
and  educa tion  
Increase  in  rea l e sta te  
va lue  

 

2 

Pr iva t e  p rop e r t y Genera l benefit s Specific benefit s 
 

Storm wate r 
m anagem ent on  
private  p lots 

Adapta tion  to  Clim ate  
change  

Reduced  flood  risks 
 
 
 
 
 

Im proved  
environm enta l qua lity 

Increased wa te r qua lity 
Lake  Sa im aa 
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Im proved  a ir qua lity 
 
Priva te  p roperty 
owners 
 

Enhanced  b iod iversity 
(both  loca lly and  
downstream ) 

Socio-econom ic 
benefits  

Im provem ent in  hea lth  
and  we llbe ing 

Increase  in  property value  

Green  roofs 

Adapta tion  to  Clim ate  
change  

Reduced  flood  risks 

 
 
 
 
 
 
Priva te  p roperty 
owners Im proved  

environm enta l qua lity 

Increased wa te r qua lity 
Lake  Sa im aa 

Im proved  a ir qua lity 

Enhanced  b iod iversity 
(both  loca lly and  
downstream ) 

Socio-econom ic 
benefits  

Reduced  energy needs  

 

 

Step 2B: Identifying the beneficiaries 
An additional columns has been added to the previous table to identify the beneficiaries of the ‘specific 
benefits’ of implementing the NBS. Important to note is that NBS-measures provide a wide range of 
benefits, for a diffuse set of actors. Although, some benefits have specific beneficiaries, such as the 
benefit of reduced flood risk. This is beneficial to the broader public, but more specifically, this measure 
will be economically interesting for property owners and insurance companies. Both stakeholders have 
an economic interest in ‘reducing flood risks’ as property owners will pay less damage if flooding occurs, 
and likewise insurance companies will need to pay less damage claims. In D4.5 the insurance context of 
Finland is outlined, describing how flood risks are covered in an insurance bundle, together with other 
risks for natural disasters, to protect property owners.  

An increase in water quality of Lake Saimaa, also has a few specific beneficiaries other than the general 
public. The Water Company ‘Lappeenrannan Energia’ (a utilities company providing water, heat and 
electricity, publicly owned by the municipality) is a specific beneficiary, with an economic interest in an 
increase of water quality, as cleaner source water from Lake Saimaa would mean less sanitation to 
produce the city’s drinking water. An increase in water quality is also beneficial to the many tourism 
businesses is the broader region, as fishing and swimming are popular recreational activities. 
Lappeenranta alone has 6 hotels (offering 843 rooms), a hostel and camping grounds, with an occupancy 
rate between 50-55% (between 2018 – 2024)2.  

 
2 https://stat.fi/en/publication/cln2zw7x88lis0cutg531x5ft  

https://stat.fi/en/publication/cln2zw7x88lis0cutg531x5ft
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 1. NBS 1. Be n e fit s  
 
2. Provid e r  

 
3. Be n e ficia r ie s  

1. 

Pu b lic 
Sp a ce  

Genera l benefit s Specific benefit s 
  

Re ten tion  
and  
in filtra tion 
on  public 
site s 

Adapta tion  to  
Clim ate  change 

Reduced  flood  risks 

 
 
 
 
 
 
 
 
 
 
City of 
Lappeenran ta  

 
Property owners 
Insurance com panies 

Mitigating 
clim a te  change 

Carbon  
sequestra tion 

 
Genera l pub lic 

Im proved  
environm enta l 
qua lity 

Increased wa te r 
qua lity Lake  Sa im aa 

City 
Wate r Com pany 
Genera l pub lic 
Tourists 
Tourism  businesses 

Im proved  a ir qua lity 
 
Genera l pub lic 

Enhanced  
b iod ive rsity (both 
loca lly and 
downstream ) 

City 
Genera l pub lic 
Tourists   

Socio-econom ic 
benefits  

Aesthetica lly 
p leasing  

City 
Genera l pub lic 
Tourists 

Im provem ent in  
hea lth  and 
we llbe ing 

 
Genera l pub lic 

Increased 
awareness and  
educa tion 

 
Genera l pub lic 

Increase  in  rea l 
e sta te  va lue 

 
Property owners 
 

 

 

2 

Pr iva t e  
p rop e r t y 

Genera l benefit s Specific benefit s 
 
Provider of NBS 

 
Beneficia rie s of NBS 

Storm wate r 
m anagem ent 
on  private  
p lots 

Adapta tion  to  
Clim ate  change 

Reduced  flood  risks 
 
 
 
 
 
 
 
 
 
Priva te  p roperty 
owners 

 
Property owners 
Insurance com panies 

Im proved  
environm enta l 
qua lity 

Increased wa te r 
qua lity Lake  Sa im aa 

City 
Wate r com pany 
Genera l pub lic 
Tourists   
Tourism  businesses 

Im proved  a ir qua lity 
 
Genera l pub lic 
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Enhanced  
b iod ive rsity (both 
loca lly and 
downstream ) 

  
City 
Genera l pub lic 
Tourists 

Socio-econom ic 
benefits  

Im provem ent in  
hea lth  and 
we llbe ing 

 
Genera l pub lic 

Increase  in  property 
va lue 

 
Property owners 

Green  roofs 

Adapta tion  to  
Clim ate  change 

Reduced  flood  risks 

 
 
 
 
 
 
Priva te  p roperty 
owners 

 
Property owners 
Insurance com panies 

Im proved  
environm enta l 
qua lity 

Increased wa te r 
qua lity Lake  Sa im aa 

City 
Wate r com pany 
Genera l pub lic 
Tourists 
Tourism  businesses 

Im proved  a ir qua lity Genera l pub lic 

Enhanced  
b iod ive rsity (both 
loca lly and 
downstream ) 

City 
Genera l pub lic 
Tourists 

Socio-econom ic 
benefits  

Reduced  energy 
needs  

Build ing tenan ts  

 

 

3. Costs and benefits 
Step 3A: Estimating Costs  

1. Cost of retention and infiltration on public sites 

Lappeenranta has recently implemented an urban NBS pilot-project on Koulukatu Street, which acts as a 
retention and infiltration site for stormwater. The NBS covers an area of 245m2. In D3.6 the NBS solution 
is compared to the initial situation (grey infrastructure) in which the costs and benefits of both are 
described. According to ‘D3.6 Replicable socio-economic impact assessment tools of transformational-
pathways’ the investment cost of the NBS was estimated at 93 100 euro, including 10 000 euro for the 
installation of the necessary grey infrastructure (pipes) underground (prices of 2022). The cost was given 
as a lump-sum, including both labour, materials, overhead and management costs. In the same document 
maintenance costs are also given for the selected NBS, which are estimated at 2076 euro/year, slightly 
less than the maintenance cost of the existing (grey) situation, 2118 euro/year. 

At this point it is unclear how many NBS solutions, similar to that of Koulukatu Street, the City of 
Lappeenranta wish to implement, to adequately reduce flooding and nutrient overloading in Lake Saimaa. 
An accurate cost-estimation is not possible at this moment. According to the Grant Agreement, 20M was 
estimated as green investments. This amount would be able to realise 52 000 m2 (or 5,2ha) NBS in public 
spaces (based on the costs of the pilot project). In comparison it costs substantially less to implement 
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constructed wetlands, at 44euro/m23, however, these NBS require a lot more space, and will not reduce 
flooding in built-up urban areas.  

Depending on the levels of reduction Lappeenranta wish to obtain, the city could choose to plan NBS on 
public sites or opt to support the implementation on private plots. To help make these decisions a spatial 
‘green infrastructure plan’ could be developed, based on both level of reductions (flooding and nutrients) 
and other co-benefits such as infiltration to supplement groundwater, support biodiversity or ‘urban 
aesthetics’ (e.g. Antwerp4 (BE), Rotterdam5 (NL) and Copenhagen6 (DK) all have such plans in place). Such 
plans help prioritise certain areas where risks are highest, or detect areas where solutions can be easily 
implemented (as part of a no-regret strategy).  

2. Cost of stormwater management and green roofs on private plots 

The costs of stormwater management measures that could be taken on private plots varies. Measures 
could be small scaled such as providing a retention zone in the garden, or more invasive such as installing 
a rain water tank coupled to inside plumbing, to use rain water in toilets and/or washing machines. 

The cost for green roofs is estimated anywhere between 90 – 160 euro/m27  (prices from 2022) for the 
substrate, excluding the supporting roof structure. 

 

Step 3B: Estimating potential monetary benefits and revenues 
Benefits can be divided into two categories; avoided costs or ‘additional revenue streams’, as compared 
to the current situation. Depending on who the beneficiary is, benefits will be valued differently. For 
example, an increase in water quality, due to implemented NBS, can become an additional revenue 
stream to tourism operators (as the water will be clean for a longer period of time leading to more 
overnight stays, as compared to a situation without NBS) and will simultaneously be valued as an avoided 
cost by the water company (as they will spend less on water sanitation).  

Estimating ‘avoided costs’ requires subtracting costs made in the ‘situation as is’ from the ‘future 
situation’ with NBS implemented, which will additionally require data on how the NBS performs. 
Estimating ‘additional revenue streams’ can be done based on valuation methodologies derived from 
environmental economics, such as; hedonistic pricing (for increases in real estate value), value transfer, 
discrete choice experiments,… Not all benefits have been monetized, such as improved air quality or 
enhanced biodiversity. The public and diffuse character of these benefits makes monetization especially 
difficult.  

In the table below the monetized benefits are described when implementing NBS in Lappeenranta. 
Additionally, it is important to note that both time and ‘space’ play an important role in determining the 
value. The value of certain benefits will increase in time, as NBS are living organisms requiring time to 
fully develop, additionally, poor maintenance of NBS may lead to no benefits and extra costs. Similarly, 
certain benefits will have more value based on proximity. An increase in real estate values will be 

 
3 https://climate-adapt.eea.europa.eu/en/metadata/case-studies/protecting-surface-water-quality-in-
lappeenranta  
4 https://www.antwerpenmorgen.be/nl/projecten/waterplan/over  
5 https://www.rotterdam.nl/waterplan-2  
6 https://en.klimatilpasning.dk/media/665626/cph_-_cloudburst_management_plan.pdf  
7 https://www.interregeurope.eu/good-practices/green-roofs  

https://climate-adapt.eea.europa.eu/en/metadata/case-studies/protecting-surface-water-quality-in-lappeenranta
https://climate-adapt.eea.europa.eu/en/metadata/case-studies/protecting-surface-water-quality-in-lappeenranta
https://www.antwerpenmorgen.be/nl/projecten/waterplan/over
https://www.rotterdam.nl/waterplan-2
https://en.klimatilpasning.dk/media/665626/cph_-_cloudburst_management_plan.pdf
https://www.interregeurope.eu/good-practices/green-roofs
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dependent on distance to the NBS, with various authors employing different distances (ranging from 
steps of 10m8 to 500m9). 

For each of the suggested ‘monetization of benefits’ described in the table below a separate study could 
be done to more accurately estimate the benefit. However, the data is currently insufficient to develop 
such estimates.   

  

 1. NBS 1. Be n e fit s 
 
2. Pro vid e r  

 
2 Be n e ficia r ie s 

 
3 Mo n e t ise d  Be n e fit s  

1. 

Pu b lic Sp a ce  
Genera l 
benefit s Specific benefit s 

   
Avoided cost s 

 
Addit iona l 
revenue  st rea ms 

Re ten tion  
and  
in filtration  
on  public 
sites 

Adapta tion  to  
Clim ate  
change  

Reduced  flood  
risks 

 
 
 
 
 
 
 
 
 
 
City of 
Lappeenran ta 

 
Prope rty owners 
Insurance  
com panie s 

Reduced  
dam ages costs 
(euro/m 2), p rices 
will vary 
accord ing to  
land  use  and  
bu ild ing types 

 
/ 

Mitiga ting 
clim ate  change  

Carbon  
sequestra tion 

 
Gene ra l public 

 
/  

 
EU ETS Price  70 – 
110 euro /CO2 
tonne  

Im proved  
environm enta l 
quality 

Increased  wate r 
quality Lake  
Saim aa 

City 
Wate r Com pany 
Gene ra l public 
Tourists 
Tourism  
businesse s 

Reduced  wate r 
san ita tion  costs 
(euro/m 3) 
 
Reduced  cost of 
im plem enting 
constructed  
we tlands as end-
of-p ipe  so lu tion  
to  ach ieve  wate r 
quality ta rge ts 

Increased  
num ber of 
ove rn ight stays 
(euro/n igh t/pp) 
 

Im proved  a ir 
quality 

 
Gene ra l public 

 
/  

 
/  

Enhanced  
b iod ive rsity 
(both  locally and  
downstream ) 

City 
Gene ra l public 
Tourists  

 
/  

 
/  

Socio-
econom ic 
benefits 

Aesthe tica lly 
p leasing  

City 
Gene ra l public 
Tourists 

 
/  

Increased  
revenue  for 
businesse s 
focused  around  
recrea tion  
(re staurants, 
cafe s, sports,..) 

 
8 Brander, L. M., & Koetse, M. J. (2011). The value of urban open space: Meta-analyses of contingent 
valuation and hedonic pricing results. Journal of environmental management, 92(10), 2763-2773.  
9 Czembrowski, P., & Kronenberg, J. (2016). Hedonic pricing and different urban green space types and 
sizes: Insights into the discussion on valuing ecosystem services. Landscape and Urban Planning, 146, 
11-19. 
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Im provem ent in  
hea lth  and  
we llbe ing 

 
Gene ra l public 

Reduced  costs o f 
hea lth  care  

 
/ 

Increased  
awareness and  
education 

 
Gene ra l public 

 
/  

 
/  

Increase  in  rea l 
e state  va lue  

 
Prope rty owners 
 

 
/  

Increase  in  va lue  
in  euro/m 2 

 

 

 

4. Developing a suitable financial arrangement 
With a better idea of the costs and benefits, the next step is to select financial instruments to capture the 
monetized benefits, to be able to estimate if the costs can be covered. We make a distinction between 
financing and funding to develop the bankability of the project, where financing refers to the provision 
of resources up-front to cover the costs of implementation, and funding refers to the ultimate payment 
of the implementation, operation, and capital costs (often over a longer period)10. This distinction is 
important because NBS can only provide their benefits after being fully implemented, meaning their 
economic benefits are not available up-front. Additional investment (financing) will be needed to cover 
initial project costs, after which instruments can be introduced to capture the benefits of the NBS 
(funding), to repay investors.  

In step 4A the various funding mechanisms related to the benefits are discussed, after which, in step 4B 
we discuss the financing options and combine them with the funding instruments in proposing a bankable 
solution.  

 

Step 4A: Reviewing (financial) instruments to capture benefits 

1. Capturing the benefits of retention and infiltration on public sites 

 1. NBS 1. Be n e fit s  

 
 
 
2. Pr ovid e r  

 
 
 
2 Be n e ficia r ie s 

 
 
 
3 Mon e t ise d  Be n e fit s  

 
4A (Fin a n cia l) 
In s t r u m e n t s  t o  
ca p t u re  b e n e fit s  

1. 

Pu b lic Sp a ce  
Genera l 
benefit s 

Specific 
benefit s 

   
Avoided cost s 

 
Addit iona l 
revenue  st rea ms 

 

Re ten tion  and  
in filtra tion  on  
pub lic site s 

Adapta tion  to  
Clim ate  
change 

Reduced  flood  
risks 

 
 
 
 
 
 
 
 
 
 

 
Property owners  
Insu rance  com panies 

Reduced  dam ages 
costs (eu ro/m 2), 
p rices will va ry 
accord ing to  land  
use  and  bu ild ing 
types 

 
/  

A. Deve lopm en t of 
an  NBS r isk  
r e d u ct ion  fu n d , in  
wh ich  the  
ca lcula ted  reduced  
costs due  to  flood  
dam ages a re  
p rovided  by 
in su r a n ce  
com p a n ie s  (or 
p r ope r t y ow n e r s ).  

 
10 den Heijer, C., & Coppens, T. (2023). Paying for green: A scoping review of alternative financing models for nature-
based solutions. Journal of Environmental Management, 337, 117754. 
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Mitiga ting 
clim a te  change  

Carbon  
sequestra tion 

City of 
Lappeenran
ta 

 
Genera l pub lic 

 
/  

 
EU ETS Price  70 – 
110 eu ro/CO2 
tonne 

B. Ca r b on  cr e d it s  
can  be  sold  to  loca l 
b u s in e sse s  wish ing 
to  volun ta ry off-se t 
the ir ca rbon 

Im proved  
environm en ta l 
qua lity 

Increased  
wa te r qua lity 
Lake  Sa im aa 

City 
Wate r Com pany 
Genera l pub lic 
Tourists 
Tourism  businesses 

Reduced  wa te r 
san ita tion  costs 
(eu ro/m 3) 
 
Reduced  cost of 
im plem enting 
constructed  
we tlands as end-of-
p ipe  solu tion  to  
ach ieve  wate r 
qua lity ta rge ts 

Increased  
num ber of 
overn igh t stays 
(eu ro/n igh t/pp ) 
 

C. Deve lopm en t of 
an  NBS w a t e r  
sa n it a t ion  fu n d , in  
wh ich  the  reduced  
costs of wa te r 
san ita tion  a re  
ca lcula ted  and  
invested  by the  
d r in k in g w a t e r  
com p a n y (u t ilit y 
fe e s . 
 
D. The  city cou ld  
in troduce  (or ra ise  
an  existing) t ou r ist  
t a x, to  be  p a id  b y 
t ou r is t s . 

Im proved  a ir 
qua lity 

 
Genera l pub lic 

 
/  

 
/  

 

Enhanced  
b iod ive rsity 
(both  loca lly 
and  
downstream ) 

City 
Genera l pub lic 
Tourists   

 
/  

 
/  

 

Socio-
econom ic 
benefits 

Aesthe tica lly 
p leasing  

City 
Genera l pub lic 
Tourists 

 
/  

Increased  
revenue  for 
businesses 
focused  a round  
recrea tion  
(restau ran ts, 
ca fes, sports,..) 

E. The  city cou ld  
conside r 
in troducing an  extra  
t a x fo r  loca l 
b u s in e sse s  tha t 
u se  and  re ly on  the  
deve loped  na tu ra l 
re sources (e .g kayak 
ren ta l com pan ies, 
fish ing charte rs,…). 
Th is could  also be  
se t-up  vo lu n t a r ily 
based  on  an  u r b a n  
p a ym e n t -fo r -
e cosys t e m s  
schem e to wh ich  
loca l businesses can  
con tribute . 

Im provem en t 
in  hea lth  and  
we llbe ing 

 
Genera l pub lic 

Reduced  costs of 
hea lth  ca re  

 
/  

 

Increased  
awareness and  
educa tion 

 
Genera l pub lic 

 
/  

 
/  

 

Increase  in  rea l 
e sta te  va lue 

 
Property owners  
 

 
/  

Increase  in  value  
in  eu ro/m 2 

F. Land  va lue  
cap tu re  
in strum en ts cou ld  
be  in troduced  by 
the  city, such  as a  
'b e t t e r m e n t  t a x', 
to  cap ita lize  on  
increased  p roperty 
va lues of p r op e r t y 
ow n e r s . 
Add itionally, 
d e ve lop e r  
ob iliga t ion s  cou ld  
be  in troduced  to  
cap tu re  the  
increased  value  of 
n e w  p r op e r t y 
d e ve lop m e n t s  in  
p roxim ity to  NBS 
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Financial instruments to capture benefits 

A. Development of an NBS risk reduction fund, in which the calculated reduced costs due to flood 
damages are invested by insurance companies (or property owners). In this concept a fund is set-
up for which insurance companies provide funding, based on the calculated risk reduction, e.g. 
5% of all property insurance fees are allocated towards a fund to implement NBS.  

 

B. Carbon credits can be sold to local businesses wishing to (voluntary) off-set their carbon. Non-
ETS companies can choose to voluntarily off-set their carbon emissions, potentially as part of 
their Corporate Social Responsibility programme. A carbon credit scheme could be set-up to sell 
carbon credits generated by NBS.  

 

C. Development of an NBS water sanitation fund, in which the reduced costs of waste water 
treatment are calculated and invested by the drinking water company (utility fees). Similar to 
other European cities, utility fees in Lappeenranta are only collected for waste water 
management and access to drinking water, and not to provide stormwater management 
infrastructure. Often a change in legislation is necessary before utility companies can invest in 
NBS as a stormwater measure, as was the case in Copenhagen for the realization of the 
Cloudburst Management Plan11. Another option, is to introduce an additional stormwater fee, 
based on the principal ‘the polluter-pays’, as is done in Helsinki and Turku12, which could be 
collected in a fund. This can be done in various ways, such as; a connection fee (Helsinki), an 
annual fee per m2 of runoff surface area (Helsinki), or a fixed fee, possibly differentiated by 
property type and size (Turku). Additionally, a stormwater fees can be used to incentivize the 
application of NBS on private terrain, by providing tax or fee reductions for disconnecting from 
the city’s stormwater management system and providing NBS on private plots. 

 

D. The city could introduce (or raise an existing) a tourist tax, to be paid by tourists. Many European 
cities have introduced a ‘tourist tax’ based on number of overnight stays, of which the proceeds 
are invested in developing the necessary infrastructure for tourists, in this case NBS measures. 

 

E. The city could consider introducing an extra tax for local businesses that use and rely on the 
developed natural resources (e.g kayak rental companies, fishing charters,…) of Lake Saimaa. This 
could also be set-up voluntarily based on an urban payment-for-ecosystems scheme to which 
local businesses can contribute. Payment for urban ecosystem services by local businesses 
involves financial contributions towards the maintenance and enhancement of NBS. Through this 
mechanism, companies support activities such as green space management, stormwater control, 
and air quality improvements. In return, businesses can enhance their corporate social 
responsibility profile and contribute to sustainability goals. In Milan such a system is in place 
under the ‘Adopt a Green Space’ program. Local supporters can participate through either 

 
11 https://climatefit-heu.eu/best-practices/03-cloudburst-management-plan/  
12 Kondratenko, J., Kotoviča, N. & Reča M. (2021). Regional and national policy recommendations for 
implementing the integrated stormwater management in the Baltic Sea Region. Deliverable 4.4 of the 
BSR WATER project, co-funded by the European Development Fund. Riga City Council 
www.bsrwater.eu/sites/bsrw/files/stormwater_report_v1.pdf  

https://climatefit-heu.eu/best-practices/03-cloudburst-management-plan/
http://www.bsrwater.eu/sites/bsrw/files/stormwater_report_v1.pdf
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maintenance contracts or sponsorship contracts. In prominent locations in the city center, 
businesses are willing to invest more, while in residential neighborhoods, it is typically residents 
or developers who enter into agreements with Milan13. 

 

F. Land value capture instruments could be introduced by the city, such as a 'betterment tax', to 
capitalize on increased property values of property owners. Payments are due by property 
owners or beneficiaries in proximity to the NBS-project to capture a portion of the land value 
gains. The payments can be one-off or recurrent14. Additionally, developer obligations could be 
introduced for new developments in proximity to NBS. Developer obligations are often required 
by cities to cover costs associated with the extra burden the development places on public 
services, such as green spaces. Often developer obligations can be either provided on the site of 
development (in natura) or developers pay a predefined amount to a municipal fund which is 
used to finance NBS (or other) infrastructure projects15.  
 

Non-financial instruments 

When it comes to facilitating action on private plots planning instruments can often be very effective, 
especially for guiding new developments; zoning plans can be developed to protect certain green spaces 
crucial to stormwater management. Additionally, preconditions can be applied to obtain a building 
permit related to green space provision or related to water reuse or infiltration. 

2. Capturing the benefits of stormwater management and green roofs on private plots 

A Discrete Choice Experiment (DCE) was carried out amongst 2013 citizens in both Norway and Finland, 
on the willingness to invest in stormwater management measures on private property (D4.5). The full 
results of this DCE can be found in deliverable 4.5. In this DCE both Norwegian and Finnish citizens show 
a strong willingness to invest in stormwater management measures to reduce the risk of flooding and 
reduce stormwater run-off. Finnish citizens were willing to invest between ca. 3000 – 4000 euro for 
stormwater management measures. The most popular measures, according to the DCE, are redirecting 
the drainpipe to the garden, green roofs and permeable surfaces.  

These results indicate both an awareness of climate change impacts and a willingness to invest on private 
property. The introduction of a stormwater fee (see above) could be an extra motivation for private 
property owners to take action on their plot.  

 

Step 4B: developing the financial model 
Most of the above identified financial instruments will need to be implemented by the City of 
Lappeenranta (carbon credit scheme, stormwater fee, tourist tax, payment-for-ecosystem services and 

 
13 Croci, E., Lucchitta, B., & Penati, T. (2022). An urban PES model for diffused green areas requalification and 
maintenance in Milan. Environmental Science & Policy, 130, 47-60. 
doi:https://doi.org/10.1016/j.envsci.2022.01.018  
14 den Heijer, C., & Coppens, T. (2023). Paying for green: A scoping review of alternative financing models 
for nature-based solutions. Journal of Environmental Management, 337, 117754.  
15 Mell, I. (2018). Financing the future of green infrastructure planning: Alternatives and opportunities in the 
UK. Landscape Research, 43(6), 751-768.  
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betterment tax & developer obligations). The city of Lappeenranta is thus a key stakeholder in funding 
the NBS measures. Based on the assumption in the Grant Agreement, that the city is looking to invest 20 
million euro’s in NBS, we decide that the implementation of 5,2ha of NBS should be no longer than 5 
years. Once implementation is complete, and the benefits of the NBS are being generated, the city can 
introduce the necessary funding schemes.  

To finance the initial investment of 20 million euros we describe to types of debt instruments; green 
(impact) bonds and public private partnerships. 

Financing: Debt instruments 

Two types of debt instruments could be employed, as explained below, as opposed to a standard bank 
loan. In addition to providing the necessary resources, these instruments can be crafted to include other 
policy targets (PPP) and/or include local stakeholders in capturing the financial benefits (PPP/local 
bonds). 

- Green (impact) bond 
o Green impact bonds enable municipalities to access long-term financing at favorable 

rates, making NBS projects more affordable. Aligned with EU climate goals and 
sustainable finance regulations, they ensure transparency and accountability through 
rigorous impact reporting.  

o In return, the municipality commits to paying periodic interest (coupons) and repaying 
the principal amount at the bond's maturity. The municipality typically finances these 
payments through tax revenues, user fees, or other municipal income sources. Over time, 
this funding structure allows the city to spread the cost of large-scale infrastructure 
projects across multiple years, making them more manageable without immediate, 
significant impacts on the municipal budget. 

o A municipality can offer their bonds to the general market, or choose to differentiate 
between bondholders, for example to stimulate local involvement by offering better 
rates to local residents.  

- Public-private partnership 
o In a public-private partnership (PPP), a municipality collaborates with private investors 

to fund and develop NBS-projects. The private partner typically provides the upfront 
capital to finance the project, and in return, the municipality agrees to repay the 
investment over time through revenue streams such as taxes, fees, or the ‘avoided costs’ 
generated from the NBS-projects. The partnership spreads the financial risk and reduces 
the immediate fiscal burden on the city while ensuring the development of critical 
infrastructure.  

o Most PPP projects are set up with larger long term investors such as pension funds, 
insurance companies,… However, depending on how the contracts are set-up, local 
business and residents can become involved to develop community based PPP’s16, in 
which a positive impact on the local community is equally important as ecological targets. 

 
Step 5 A: Matching financing and funding, and organizing in time 
In this step we set-up a hypothetical investment case, based on the following assumptions: 

• Investment cost: 20 million euros 
• Construction period: 5 years 

 
16 https://climatefit-heu.eu/best-practices/02-clean-water-partnership/  

https://climatefit-heu.eu/best-practices/02-clean-water-partnership/
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• Green bond: 4% annual coupon, 10 year maturity 

With the following assumptions the annual amount of funding necessary to repay the loan is ca. 2,4 
million euros. Based on this amount, and the assumption that only the financial instruments described to 
capture benefits can be used to fund the green bond, we’ve made a price setting for each of the 
instruments: 

A. NBS risk reduction fund: Lappeenranta has ca. 39 000 households of which we assume 5% of their 
annual insurance fee is allocated to a risk reduction fund. The cost of insurance for a detached 
house (150m2) varies anywhere from ca. 388 euro to 650 euro, depending on the insurer17.  

a. Roughly calculated: (nr. of households with insurance x insurance fee) x 5% = ca. 950 000 
euro/year 

B. In D3.6 the carbon sequestration potential of the NBS in Koulukatu Street was estimated as 0,1 
tonne/year for 245m2. With 20 million euro, a total of 52 000m2 similar NBS can be realised, 
potentially providing 21 tonne/year of carbon sequestration.  

a. Roughly calculated: amount of carbon sequestration x carbon price = 2100 euro/year 
C. We choose a fixed stormwater fee similar to that of Turku, which is to be paid per household. 

a. Roughly calculated: nr. of households x stormwater fee (25 euro) = 975 000 euro/year 
D. We introduce a tourist tax of 1 euro per person (adult) per night. In 2023 Lappeenranta counted 

310 534 overnight stays18 
a. Roughly calculated: nr. of overnight stays x tourist tax (1 euro) = ca. 310 534 euro/year 

E. The voluntary urban payment-for-ecosystem services is difficult to estimate, however, the 
Greenreality programmes developed in partnership with the city and local enterprises, identifies 
29 partnerships with enterprises willing to invest in sustainable measures19. These same 
enterprise might be willing to invest in the payment-for-ecosystem services. 

a. Roughly calculated: nr. of enterprises x price of ecosystem services (50 euro/year) = 1450 
euro/year 

F. Finally, we roughly estimate the potential funding from developer obligations, which would be 
paid by project developers. The data on permits is at a regional level (South Karelia) and not at 
city level. At the regional level 68 permits for residential building were obtained in 202420 and an 
additional ca. 2500 m2 were realised. 

a. Roughly calculated:  developer obligation (70 euro/m2) x newly developed m2 = 175 000 
euro/year 

This hypothetical scenario is set-up to provide an indication of the revenues certain funding instruments 
could provide. We note that a risk reduction fund, a stormwater fee and tourist tax would be interesting 
mechanisms to fund the NBS (total of ca. 2,2 million euro annually) . However, in the case of the risk 
reduction fund, the reduced risk due to the NBS measures would need to be calculated more accurately. 
Once the initial investment costs have been repaid, funding mechanisms could be lowered in price to 
continue the financing of maintenance.  

 
17 https://pankkiasiat.fi/mista-halvin-kotivakuutus-katso-kotivakuutusvertailu  
18 https://stat.fi/en/statistics/matk  
19 https://www.greenreality.fi/en/companies-and-communities/greenreality-partners/read-about-greenreality-
partners  
20 https://pxdata.stat.fi/PxWeb/pxweb/en/StatFin/StatFin__ras/statfin_ras_pxt_12fy.px/  

https://pankkiasiat.fi/mista-halvin-kotivakuutus-katso-kotivakuutusvertailu
https://stat.fi/en/statistics/matk
https://www.greenreality.fi/en/companies-and-communities/greenreality-partners/read-about-greenreality-partners
https://www.greenreality.fi/en/companies-and-communities/greenreality-partners/read-about-greenreality-partners
https://pxdata.stat.fi/PxWeb/pxweb/en/StatFin/StatFin__ras/statfin_ras_pxt_12fy.px/
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5. Step 5 B: Identifying risks  
Risks are divided into three categories; ecological, social and economic. A broad overview is made, 
considering all aspects of the planning, implementation and operation process.  

Ecological risks 
- Planning:  

o Forecasting climate impacts could be incorrect, slightly over dimensioning NBS projects 
could ensure more resilience towards unforeseen weather events. 

- Implementation: 
o Sufficient NBS projects need to be implemented to achieve targets regarding reduction 

of flooding and nutrient overloads. Implementation of NBS could start with ‘no regret’ 
measures and move onwards towards larger scale implementation once financing has 
been secured. In this sense NBS-projects need to be considered as ‘critical infrastructure’ 
in the same way roads or pipes are implemented, all at once, and not in ad hoc sections. 

- Operation: 
o Correct maintenance is key to ensuring ecological targets are continuously met. 

Designing low maintenance NBS could assist in assuring that maintenance can be 
provided.  

Social risks  
- Planning: 

o Positive political perceptions on NBS, and a sense of urgency, are crucial to allow planning 
and implementation as the city of Lappeenranta is in the lead to develop public sites. 
Shifts in political priorities and regulatory frameworks are thus an important risk. 

o Insufficient involvement of local communities in the planning phase can lead to solutions 
that do not address their actual needs or preferences, potentially causing resistance or 
dissatisfaction. Community engagement during the planning stage could potentially 
mitigate this risk. 

- Implementation:  
o Sufficient local administrative capacity needs to be provided to implement NBS, this 

relates to the above mentioned risk of political perception and a general sense of urgency 
to act. 

o Implemented NBS might increase property values, leading to gentrification and the 
displacement of low-income residents who can no longer afford to live in the area. 
Targeted assistance to low-income residents, or localized ‘rent control’ could be 
introduced to mitigate this risk. 

- Operation: 
o Insufficient community involvement, leaving all maintenance to the city.  
o If the NBS is not maintained properly and potentially causing damage to properties, the 

risk of litigation should be considered.  

Economic risks 
- Planning 

o Political will to dedicate a certain amount of the municipal budget towards NBS 
o Valuing NBS benefits is never straightforward, benefits could be both under- or 

overrated.  
- Implementation 
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o Political will to introduce new or raise taxes, introduce fees and/or other non-financial 
instruments to support and facilitate the implementation of NBS 

o Cost overruns due to higher construction and material prices, straining the budget 
o Delays in the construction or deployment of NBS can lead to increased costs and 

extended project timelines, which can affect financial returns and disrupt planned 
schedules, as interest rates may vary significantly.  

- Operation:  
o Ongoing operational costs, including maintenance and monitoring, might exceed initial 

estimates, impacting the long-term financial sustainability of the NBS. 
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6. Reflections on feasibility: Matchmaking financial 
actors 

The Lappeenranta NBS investment could be considered ‘bankable’, if the city is willing to introduce 
additional fees and taxes and set-up a partnership with insurance companies to develop a risk reduction 
fund. Furthermore, the NBS investment offers the many stakeholders a lot of benefits; the investment 
would provide both flood and run-off reduction and additionally provide co-benefits such as an increase 
in biodiversity and aesthetics to the city center. Furthermore, financing the project with a project specific 
green bond issued by the municipality, adds extra value to investors as government issued bonds provide 
more certainty. A EU Taxonomy Aligned green bond also provides investors reporting opportunities.  

However, the NBS investment will require space, around 5,2ha in total, which might be challenging to 
implement in the built-up city center and will potentially require trade-offs (such as car parking spaces). 
As described in the Risks section, if the local community are not involved and supportive of the NBS 
investment, this could slow down implementation, which would lead to higher costs. Providing sufficient 
capacity during the planning stage will be crucial to involve the local community. 

In this final chapter we further reflect on the general feasibility of the bankability report based on the 
semi-structured interviews with EU Level investors and local level respondents. The results of these 
interviews are available in D5.3. In this section we relate the overarching results from the interviews to 
this bankability report for Lappeenranta. 

A total of 4 local interviews were conducted, mainly with public sector stakeholders involved in the 
planning of NBS-projects; 2 respondents from Lappeenranta’s administration, 1 respondent from Lahti’s 
administration, and 1 respondent from the Finnish National Administration of Real Estate Development 
and Maintenance. Respondents from the local utility company Lappeenrannan Energiaverkot were 
contacted, but unfortunately did not respond. 

When combing these 4 interviews from a public sector viewpoint, with the interviews that were held with 
private investors (D5.3 EU-level insights on adaptation bankability/investability by private capital 
providers), certain (mis)matches were identified regarding the following topics: Sustainability strategies 
and investments, NBS as bankable projects and potential financing instruments.  

Additionally, a second round of consultation was organized (26/05/25) within the municipality of 
Lappeenranta, based on the bankability report. The workshop was aimed at discussing the feasibility of 
the selected funding and financing instruments. The meeting minutes of this workshop are provided in 
the appendix.   

Sustainability strategies and investments 

Public sector: Private investors: 

Sustainability is present in many key policies and 
programmes and integrated at various levels, 
mentioned by all respondents. However, 
respondents place slightly more attention on 
reaching carbon neutrality, through specific 
mitigation measures and actions aligned to reach 
certain targets as opposed to adaptation. 
Adaptation is present in policies, however, it is 

Private investors are much more knowledgeable 
and comfortable investing in mitigation projects, 
such as renewable energy projects. Barriers 
towards investing in adaptation are a lack of 
internal knowledge on the subject, and unclear 
national adaptation strategies and investment 
targets. These barriers elicit uncertainty in 
investors, whereby adaptation is perceived as a 
riskier investment.  



 

TransformAr Deliverable 5.5  22 

www.transformar.eu 

perceived as more integrated and less explicitly 
present in policy programmes.  

Mismatch: Both from a public and private sector perspective, climate adaptation projects and 
investment remain relatively ambiguous and vague, as opposed to mitigation projects which are 
often linked to clear targets (e.g. carbon neutrality).   

NBS as bankable projects? 

Public sector: Private investors: 

The term ‘bankable’ is less established in the 
public sector. Investments from a public sector 
perspective are related to the availability of 
public budgets, which are allocated based on 
political preferences. Where NBS are part of 
standard operations they are accounted for 
within the allocated budget.  

Additionally, NBS are perceived as ‘public goods’ 
that should be publicly funded. This funding is 
often acquired through project funding 
opportunities provided by EU or National grant-
schemes, which has the added benefit of putting 
adaptation on the local political agenda. 
However, applying for grants is time consuming, 
and not guaranteed.  

Furthermore, the public sector is not convinced 
of the bankability of NBS, as they don’t generate 
a financial return. NBS would be deemed more 
bankable if they can be packaged as scalable, 
innovative and visible, especially if a link can be 
made with mitigation (e.g. as carbon 
sequestration project).  

Private investors are very familiar with the term 
bankable. However, the bankability of adaptation 
projects, and more specifically NBS is questioned, 
as private investors struggle to identify 
monetizable revenue streams. NBS are perceived 
as providing primarily public goods benefits.  

Some NBS projects are perceived as more 
bankable than others. NBS related to water 
management solutions are deemed more 
investable as these projects are often linked to 
government contracts and revenue guarantees, 
reducing the investment risk. Furthermore, 
investments in flood protection also offer clear 
co-benefits, especially in regards to insurers.  

Regulatory frameworks such as SFDR and CSRD, 
based on the EU Taxonomy, also offer additional 
opportunities to make NBS-projects more 
appealing as investment product.  

Match: Both from a public and private sector perspective, NBS are perceived as ‘not-bankable’, with 
both sides describing NBS as providing public goods benefits, with an unclear revenue model. 
However, private investors are comfortable investing in public goods (e.g. road infrastructure), if 
supported by government contracts (e.g. PPP) and guarantees. However, guarantees from local 
government are not always feasible, as they could potentially place additional strain on local 
budgets.  

Potential financing instruments for NBS 

Public sector: Private investors: 

As described in the previous table, public sector 
respondents often turn to public financing 
instruments, such as grants. Moreover, the public 

Investments in public sector projects or utilities 
companies, especially those linked to diverse 
revenue streams and ‘de-risked’ through means 
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sectors describes they lack knowledge on the 
financial sector, and EU regulation such as the EU 
Taxonomy. In this sense, it was described that 
identifying potential funders and what projects 
they would be of interest to them, is challenging. 
Furthermore, there is a perception that including 
private capital debt-financing would cost the 
local municipalities more in the end. 

However, other more smaller scale forms of 
private funding were identified; such as property 
owners investing in NBS measures on their own 
property, encouraging project developers to 
include NBS in new developments,  and the 
possibility to impose certain sustainability 
conditions or NBS measures as a contracting 
party. 

The respondent from Lahti also mentioned the 
city has recently started experimenting with 
sponsorship funding in a scheme were local 
businesses help finance the greening of 
schoolyards. 

of guarantees, are perceived as interesting 
investment products, whether the project is an 
NBS or not.  

PPP was often mentioned by private investors as 
an instrument that allows the risk to be shared 
amongst both public and private parties. 
However, private investors stress that 
guarantees and other de-risking strategies are 
crucial to in an emerging market, such as climate 
adaptation and NBS. 

Another often cited financial instrument was 
green bonds or sustainability bonds. It was noted 
that both national and municipal green bonds 
had been successfully issued for adaptation 
projects. Amongst private investors there is a 
large appetite for government issued green 
bonds for adaptation, as these are perceived as 
low-risk. However, private investors noted, that 
bonds specifically for adaptation remain limited.  

A key challenge is that the scale of adaptation 
projects is often to limited to issue a bond. 
Developing a larger ‘portfolio’ of adaptation 
projects could be an interesting solution to 
obtain a scale suitable for bond issuance.  

Match? The bankability scheme proposed in this report, relies on private debt-financing in the form 
of either a PPP or green bond issuance. The total sum of investment of 20M, makes it a suitable scale 
to consider involving private investors. However, as public sector respondents note, they feel 
uncertain about including private investors.  
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Appendix 
 

Consultation & Bankability Workshop   
Date: 26.5.2025 

Place: Lappeenranta City Hall 

WP:  WP1/WP5/WP6 

Objective: Produce the Market Validation report and a Preferred Scenario with attention to the 
willingness to pay and the barriers to the Climate Adaptation investment. 

Facilitators: Sanna Varis/City of Lappeenranta & Mika Luoranen/LUT University 

 

1. List of Participants 

Name Organization 
Mikko Tamminen City of Lappeenranta 
Timo Nousiainen City of Lappeenranta 
Noora Hyvättinen City of Lappeenranta 
Alexandru Simut City of Lappeenranta 
Mia Gerdt City of Lappeenranta 

Mikko Lonka City of Lappeenranta 

Mauri Backman City of Lappeenranta 

Sanni Simonen City of Lappeenranta 

Tiia Sillgren City of Lappeenranta 

Juho Tuuliainen City of Lappeenranta 

Risto Soukka LUT University 

 
2. Agenda 

START SUBJECT DUR. 

10:00 Introduction, the objectives of workshop. 0:15 

10:15 Part A: Data collection. Presentation of solutions, questionnaire. 0:30 

10:45 
Part B: Presentation. Conclusions and reflection (discussion) of the 
Bankability report. 

0:45 

11:30 LUNCH 0:45 

https://uantwerpen.sharepoint.com/:f:/r/sites/TransformAr/Gedeelde%20documenten/8.%20WP6/Market%20Validation/Reports%20on%20Market%20Validation%20DEMOSTRTOR?csf=1&web=1&e=quuVl9
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12:15 
Part C: Group work. The governance scenarios for NBS. Scenario 
exploration and discussion. 

1:00 

13:15 Conclusions and next steps.  

 

3. Minutes 

Part A: Data collection 

The solutions implemented by the City of Lappeenranta in TransformAr project were introduced:  

1. Stormwater infiltration area NBS 
2. Stormwater monitoring SWMM 
3. Citizen application CAF 

The participants filled in the market validation forms (Annex 1). 

 

Part B: Conclusions and reflection of the Bankability Report 

The terms ‘Bankability’, ‘Financing’ and ‘Funding’ were explained, followed by a presentation of the 
results of the EU-level interviews and perceptions on bankability from institutional investors. The 
participants were asked three questions about private financing in Mentimeter (Figure 1). Based on the 
answers, the participants agree to some extent that private financing is needed for adaptation measures. 
However, they are not well aware of institutional investors' attitudes towards climate change adaptation. 

 
Figure 1. Answers to questions on private financing. 

After the bankability report results the NBS for urban stormwater management was introduced, as well 
as the table of benefits, NBS provider and the beneficiaries. The participants identified additional 
beneficiaries as shown in the Figure 2. Also housing companies and construction companies were seen 
as important target groups as well as beneficiaries.  
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Figure 2. Additional beneficiaries. 

The participants were asked about involving climate adaptation solution beneficiaries to the 
funding/financing of the solutions. Based on voting and discussion, participants agree to a certain extent 
that also beneficiaries should be involved in the financing (Figure 3). 

 

 
Figure 3. Answers to the question of whether the beneficiaries should be involved in financing or funding 
of the climate adaptation solutions. 

The monetised benefits were discussed next. The participants were asked if they can identify any 
additional (monetary or societal) benefits that aren't currently listed. The outcome of the discussion was 
that when the aesthetics and amenities of the urban environment are improved, customers and citizens 
stay longer and use more services (Figure 4). 
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Figure 4. Additional revenue streams. 

 

Part C: The governance scenarios for NBS 

Part C started with a presentation on NBS, covering the costs of building and maintaining the solution 
and the costs of scaling it up as well as financial arrangement options. The instruments presented were  

A. Risk reduction fund 
B. Carbon credits 
C. NBS water sanitation fund based on utility fees 
D. Tourist tax 
E. Local business tax or urban payment-for-ecosystems services 
F. F. Betterment Tax 

 

Group work 

The participants were divided into two groups to discuss these instruments in general. Below are the 
results of the discussions. 

Q: How feasible do you think these instruments are to capture benefits? 

• Carbon credits have an incentive effect.  

Q: What would you consider as barriers? E.g regulatory frameworks, lack of capacity, political will 

• Lack of political will and awareness. 
• People don't want to pay when they don't know exactly where the money is going  lack of 

awareness/information 

Q: What could be possible opportunities? E.g tourists are maybe more willing to contribute, developers 
are maybe more likely to pay a taks than citizens,… 

• Tourist tax could initially be piloted on a voluntary basis. 
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Q: Are there other instruments more suitable to capturing the benefits of NBS for urban stormwater 
management? 

The discussion moved from financial instruments to other ways in which the citizens could indirectly 
contribute to the financing of stormwater management. In the current situation, a large proportion of 
properties discharge their stormwater directly into stormwater sewers. The city has a Stormwater 
Management Programme approved by the Urban Development Commission, which obliges both public 
and private property owners to treat stormwater on their property. However, in the current situation, 
properties are almost always connected to a stormwater drainage system, and on-site stormwater 
treatment is not always required. The connection costs the property owner nothing. However, the old 
stormwater sewers are already at full capacity due to new housing development and the effects of 
climate change, and the volume of stormwater in the sewers should be reduced to avoid the costs and 
environmental impacts of increasing the size of the pipes and the pollutants in the stormwater discharged 
from the sewerage system.  

The workshop participants felt that it is too easy for properties to connect to the stormwater drainage 
system instead of treating the stormwater on their own property, at the cost of the property owner. 
However, this was seen as one way in which private property owners and other beneficiaries could 
indirectly contribute to the financing of stormwater management. Participants also suggested that 
property owners should be provided with simple examples of how to manage and implement stormwater 
management on their property, to make it easier to implement stormwater management systems on 
their own property.  

Participants suggested that a connection fee could be charged in the future for joining the network. It 
was also proposed that a refund could be granted upon disconnection, which a property would receive 
if it could show that stormwater is being managed on-site and the property disconnects from the 
stormwater sewer. The costs of these refunds could be covered by the connection fees. 

Land use compensation is already in use in areas where the value of a property increases as a result of 
zoning. In principle, the revenue from this compensation could be used to implement NBS in public areas. 

 

Developing a suitable financial arrangement 

Most of the above identified financial instruments will need to be implemented by the City of 
Lappeenranta (carbon credit scheme, stormwater fee, tourist tax, payment-for-ecosystem services and 
betterment tax & developer obligations). The city of Lappeenranta is thus a key stakeholder in funding 
the NBS measures. Considering the initial investment cost of 20 million euros (to upscale the NBS) two 
scenarios were described for debt instruments; green bond and public private partnerships. 

The participants were again divided into two groups and asked to discuss the following questions: 

Q: Is there a preference for either debt-instrument, green bond or PPP? 

First, there was a discussion about what the difference actually is between these instruments. The 
example of Gothenburg Green Bond raised a few questions, e.g. the total volume of outstanding green 
bonds, €2.15 billion, was seen as a surprisingly large sum. The participants also considered whether the 
business and financial culture in Finland is different from that in Sweden, or whether it would be possible 
to maintain the interest of investors in Finland as well. 

After a discussion, PPP was seen as a preferenced instrument because it was thought to attract local 
businesses and enable cooperation with them. 

 



 

TransformAr Deliverable 5.5  29 

www.transformar.eu 

Q: What are barriers to issuing a green bond?  

Challenges of the initial investment.  

Q:  What are barriers to setting-up a public priavate partnership (e.g. ‘design-build-finance-maintain’) 
to upscale urban NBS for stormwater management? 

How to attract the private partners when NBS benefits are often not measurable in money. 

Q:  Can you identify opportunities either of these instruments provide? 

PPP; Companies get ’green’ visibility and recognition in their own environmental reporting. Agreements 
and strengthening cooperation were seen as an opportunity with local companies. 

Green bond; enables the implementation of 'more and bigger', NBS solutions on a larger scale and more 
extensively. 

Q:  Which other stakeholders should be involved in implementing these financial instruments?  

The city's financial team (to create surveys, reports etc). 

Q:  Which stakeholder should be involved in the future to upscale the urban NBS for stormwater 
management? 

Residents' associations. Urban Development Division. 

 

Conclusions 

Participants highlighted the involvement of beneficiaries, especially property owners and construction 
companies, in the financing of stormwater solutions more broadly than the instruments presented in the 
introduction. In the current situation, it is considered too easy for property owners to connect to the 
sewer. A joining fee could be introduced, and, on the other hand, the exit refund. At present, the costs 
of stormwater management are covered by real estate tax, which in turn could be lower if the connection 
fee were introduced. In connection with the implementation of the connection fee, property owners 
should be provided with information, advice and simple examples of how stormwater management can 
be implemented on different types of plots. 

The decision on not to collect stormwater fee was made almost ten years ago. Now the circumstances 
have changed and as more information and data has accumulated, it might be relevant to update the 
initial data and reconsider.  

Participants felt it was important that the results of workshops like this and other data collection efforts 
(e.g., willingness-to-pay surveys for property owners) be brought into the city's decision-making 
processes, such as the Urban Development Committee, as this information serves as a basis for e.g. 
collecting a stormwater fee. 

In PPP, contractors were seen as one of the possible financiers: (local) companies could advertise that 
they have been involved in the implementation of these projects and solutions. The pilot sites serve as 
good references for companies and could arouse interest. Cooperation with the local companies was 
seen as important.  

The NBS could also be so-called dedicated structures, each with an appointed sponsor or 'patron'. This 
would bring visibility to the structures and possibly increase the interest of companies. Visibility, 
increased knowledge and awareness raising would also be increased by information boards placed in 
connection with the structures. NBS could be thought of as attractions that people would like to come 
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and see. As NBS are located in the city centre close to services, this could increase the time spent and use 
of services. 

It was generally stated that NBS has many benefits and beneficiaries, but not all benefits are visible with 
the indicators currently in use, because usually only monetary benefits are considered. Other benefits 
and beneficiaries should be made more visible. 

 

 
Figure 5. Participants working in groups. 
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8 Annex 2: Bankability report Egaleo, GR 
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Scope  
The scope of this bankability report is exploratory, discussing the various elements of the methodological 
framework. The goal of this report is to provide insight, inspire and form a starting point from which 
discussions can be held with necessary stakeholders regarding the bankability of NBS. 

This report focuses on schoolyards as entry points for nature-based solutions (NBS). In parallel, under the 
EU-funded MED-IREN project, complementary NBS interventions are being planned on a school complex 
and the adjacent public square in Egaleo. These include greening of open spaces through tree planting 
and stormwater management, drawing directly on the awareness, design and technical tools developed 
under TransformAr. 

This report is structured in the same way as the methodological framework described in the general 
introduction. The final section provides reflections on feasibility of the financial arrangement, which are 
based on interviews with local level stakeholders (4). 

 

1. Transformative Adaptation Solutions: Egaleo 
Step 1: Identifying System Outputs 
In Egaleo the greatest impacts related to climate change are extreme heat, together with risks of 
drought, wildfires and heat stress. Especially more vulnerable urban populations such as the elderly, 
younger children and households that can not afford cooling are at a greater risk to develop health 
problems. Additionally, flash floods pose a significant threat as well, as Egaleo is situated alongside the 
Kifissos river, which has a high risk of flooding during mid-autumn and winter (for a more detailed 
description of the risks and impacts due to climate change see D2.2 Modelling Customization and 
Implementation Report) .  

To raise awareness about climate change risks amongst citizens technological solutions have been 
developed in TransformAr to better study the effects of heat (Smart climate stations – SCS) and 
communicate these effects, including climate-related warnings, to a broader public (Citizen App – CAE). 
Moreover, to anticipate the extra stress on social and health services due to extreme heat, a Demand 
Social Analysis (DSI) was performed, to better identify what the increase in demand would entail, and 
how the infrastructures in place can be prepared to be able to continue to provide these much needed 
services. Additionally, a Climate Innovation Hub (CIH), containing a permanent exhibition on climate 
change, and an Awareness Module (AWAR) were developed specifically tailored towards students 
between 13-15  years old, to broaden their understanding of climate change and raise awareness about 
the risks and impacts. 

The solutions mainly provide data to create awareness and assist policy development and decision 
making, however, they do not mitigate or prevent the risks caused by extreme heat or flooding. In this 
bankability report we consider a ‘future scenario’ in which the developed solutions lead to the 
implementation of nature-based solutions (NBS)1, such as green infrastructure, to provide cooling and 
reduce the impact of flooding. This ‘future scenario’ is based on the developed ‘Adaptation Pathways’ 
(D3.9 Compendium of Pathways), in which a pathway is identified for the urban planning sector to 
develop NBS and additional green infrastructure. In this bankability report an exploration of possible 

 
1 This ‘future scenario’ was selected in collaboration with Municipality of Egaleo. The chosen ‘future 
scenario’ will assist the municipality of Egaleo in their participation in the upcoming EU MED-Iren project, 
for which Egaleo has received funding. (https://med-iren.eu/) 

https://med-iren.eu/
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financing and funding structures, including private resources, are discussed, providing the Municipality 
of Egaleo with a starting point to further develop their efforts in revitalizing existing public spaces and 
retrofitting infrastructure to improve the urban environment’s resilience.  

More specifically, and considering the focus of the awareness -raising solutions on the availability of 
public services, public infrastructure and involving school communities, the scope of the bankability 
report will be limited to providing NBS to schools, through the retrofitting of schoolyards. Public 
educational infrastructures are important spaces within local communities and offer the opportunity of 
providing shelter during extreme heat to children, who are perceived as a vulnerable group related to 
health hazards. Furthermore, the greening of public schools provides equal access to green 
infrastructure for local children of all socio-economic backgrounds.  

 

 
Figure 1. 4th General Lyceum of Egaleo – indicative view of a current schoolyard targeted for greening under 
TransformAr and MED-IREN. 

There are ca. 7 school sites situated in Egaleo, often combining kindergarten, primary school, and 
secondary school (Gymnasium & Lyceum), and a campus of the University of West Attica. A majority of 
schoolyards are currently concrete, designed as sports fields, providing little green infrastructure for 
cooling or water infiltration and buffering. Most schoolyards are larger than ca. 1 100m2. 

Additionally, the school infrastructure and the adjacent public space are considered critical 
infrastructures, as they provide climate refuge during heat waves and services for vulnerable populations 
such as children, while also functioning as public assembly and potentially providing cooling areas during 
extreme events. Under the EU MED-IREN project, nature-based interventions such as tree planting and 
surface greening are being implemented in the square adjacent to the 4th General Lyceum of Egaleo. 
These actions build on the awareness and tools developed in TransformAr, ensuring complementarity 
and continuity across EU-funded initiatives. 
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Figure 2. Public square adjacent to the 4th General Lyceum of Egaleo – to be retrofitted under MED-IREN with 
nature-based solutions. 

 

 
Figure 2. 4th General Lyceum of Egaleo 

In this bankability report 2 possible NBS will be discusses: green roofs (including water retention and 
reuse possibilities) and schoolyard greening (with wadis and trees providing shade). Green roofs and 
schoolyard greening are considered in this bankability report, as there is sufficient literature detailing 
their benefits to be able to roughly estimate the costs and benefits.  

To categorize the generated benefits for both types of NBS we use the framework developed in the EU 
project Invest4Nature2. 

 NBS 1. Be n e fit s  

 
 

Sch ool Sit e  Genera l bene fit s  Specific benefit s  

 
2 Lozano, J. E., Nainggolan, D., Zandersen, M., Kofler, V., Kernitzkyi, M., Staccione, A., Bidoli, C., & Mysiak, J. 
(2024). Value categories and approaches to assess NBS economic and financial performance. Invest4Nature 
Deliverable 2.1. Invest4Nature. Horizon Europe Grant no.101061083. https://doi.org/10.5281/zenodo.10998277 

Figure 1. 1st Primary School of Egaleo 
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1. 

Green  Roof 

Adapta tion  to  clim ate  
change  

Reduced  flood  risks 
Reducing loca l tem pera tu re s 
(in  the  bu ild ings) 
Reduced  inciden ts of wate r 
scarcity  

Im proved  environm en ta l 
qua lity 

Decrease  of u rban  run-off 
Im proved  a ir qua lity 
Enhanced  b iod ive rsity  

Socio-econom ic bene fits  
Aesthe tica lly p leasing  
Reduced  ene rgy-re la ted  
cha llenges 

2. 
Schoolyard  green ing with  
tree s and  wadis  

Adapta tion  to  clim ate  
change  

Reducing loca l tem pera tu re s 
Reduced  flood  risks 
Reduced  risk of 
groundwate r 
dep le tion /drought 
 

Mitiga ting clim a te  change  Carbon  sequestra tion  

Im proved  environm en ta l 
qua lity 

Decrease  of u rban  run-off 
Im proved  a ir qua lity 
Enhanced  b iod ive rsity 
 

Socio-econom ic bene fits  

Aesthe tica lly p leasing  
Reduced  ene rgy-re la ted  
cha llenges 
Increased  awareness and  
educa tion  
Im provem en t of hea lth  an d  
we ll-be ing 
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2. Who is involved?  
Step 2A: Identifying the NBS-provider 
NBS measures to be taken on schoolgrounds must firstly be accepted by the schools themselves 
(including school boards, parents and students). The municipality of Egaleo, the Ministry of Education, 
Religious Affairs and Sports and Local Enviromental Associations are also identified as important 
stakeholders, who will need to take on a supporting and facilitating role to help local schools take NBS 
actions on their grounds. 

In addition to acknowledging the Ministry of Education, Religious Affairs and Sports as a stakeholder, it is 
important to highlight that its institutional approval is required for any structural intervention on school 
premises, as these facilities fall under the ownership and legal responsibility of the national education 
system. Clarifying the Ministry’s role in permitting and facilitating such interventions is crucial for 
implementation planning. 

The school infrastructure and the nearby square are considered part of the city’s critical infrastructure, 
due to their dual role: the school hosts a vulnerable population (children) and the square serves as a 
public assembly and potential cooling point during extreme heat. Their strategic value has been 
acknowledged in both TransformAr and MED-IREN. 

Identifying these decision makers as important stakeholders is crucial, as without their consent and 
goodwill the NBS-measures will not be realised.  

 NBS 1. Be n e fit s  
 
2. Provid e r  

 
 

1. 

Sch ool Sit e  Genera l bene fit s  Specific benefit s  
 
 

Green  Roof 

Adapta tion  to  clim ate  
change  

Reduced  flood  risks 
Reducing loca l 
tem pera tu re s (in  the  
bu ild ings) 
Reduced  inciden ts of 
wate r scarcity  

 
 
 
 
 
 
 
Municipa lity o f Egaleo  
(Green  Departm ent) 
 
School (includ ing 
teache rs, s tuden ts and  
paren ts) 
 

Im proved  
environm enta l qua lity 

Decrease  of u rban  
run-off 
Im proved  a ir qua lity 
Enhanced  b iod ive rsity  
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Socio-econom ic 
bene fits  

Aesthe tica lly p leasing  
Reduced  ene rgy-
re la ted  cha llenges 

Min istry of Educa tion , 
Re ligious Affa irs  and  
Sports  
 
Loca l Environ m enta l 
Associa tions 

2. 

Schoolyard  
green ing with  
tree s and  
wadi’s  

Adapta tion  to  clim ate  
change  

Reducing loca l 
tem pera tu re s  
Reduced  flood  risks 
Reduced  risk of 
groundwate r 
dep le tion /drought 
 

 
 
 
 
 
Municipa lity o f Egaleo  
(Green  Departm ent) 
 
School (includ ing 
teache rs, s tuden ts and  
paren ts) 
 
Min istry of Educa tion , 
Re ligious Affa irs  and  
Sports  
 
Loca l Environ m enta l 
Associa tions 

Mitiga ting clim a te  
change  

Carbon  sequestra tion  

Im proved  
environm enta l qua lity 

Decrease  of u rban  
run-off 
Im proved  a ir qua lity 
Enhanced  b iod ive rsity 
 

Socio-econom ic 
bene fits  

Aesthe tica lly p leasing  
Reduced  ene rgy-
re la ted  cha llenges 
Increased  awareness 
and  educa tion  
Im provem en t of 
hea lth  and  we ll-be ing 
 

 

 

Step 2B: Identifying the beneficiaries 
An additional column has been added to the previous table to identify the beneficiaries of the ‘specific 
benefits’ of implementing the NBS. Important to note is that NBS-measures provide a wide range of 
benefits, for a diffuse set of actors. In this case, the small scale greening of the school infrastructure will 
mostly benefit the local community in proximity to the school, and those belonging to the school 
community, especially the teachers and students. In the literature the benefits of green spaces and 
schoolyards are widely described as being beneficial to students behavioral and cognitive development, 
and academic performance3. Considering children spend a large portion of their time at school, there is 

 
3 Kweon, B. S., Ellis, C. D., Lee, J., & Jacobs, K. (2017). The link between school environments and student academic 
performance. Urban forestry & urban greening, 23, 35-43. 
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a growing call to provide green schoolyards, to expose children to green spaces on a daily basis4. 
Additionally, some scholars are carefully speculating that greening schoolyards can contribute to greater 
equity in health and well-being, especially in public schools in more socio-economically challenged 
neighborhoods5 as these neighborhoods are often most impacted by climate change6.  

As these beneficiaries are more economically challenged, in this bankability report financial instruments 
are discussed that can support the development of these communities.  

 NBS 1. Be n e fit s  
 
2. Provid e r  

 
2. Be n e ficia r ie s  

 
 

1. 

Sch ool 
Sit e  

Genera l benefit s Specific benefit s 
 
 

 

Green  
Roof 

Adapta tion  to  
clim a te  change 

Reduced  flood  risks 
Reducing loca l 
tem peratures (in  the  
bu ild ings) 
Reduced  inciden ts of 
wa te r sca rcity  

 
 
 
 
 
 
 
Municipa lity of 
Ega leo 
 
School 
(includ ing 
teachers, 
studen ts and 
pa ren ts) 
 
Min istry of 
Educa tion , 
Re ligious Affa irs 
and  Sports 

Ne ighborhood  
inhab itants 
Municipa lity of Ega leo 
School com m unity 
 

Im proved  
environm enta l 
qua lity 

Decrease  of u rban run-
off 
Im proved  a ir qua lity 
Enhanced  b iod iversity  

 
Ne ighborhood  
inhab itants 
Municipa lity of Ega leo 
School com m unity 
 

Socio-econom ic 
benefits  

Aesthetica lly p leasing  
Reduced  energy-re la ted  
cha llenges 

 
 
 
Municipa lity of Ega leo 
School com m unity 
 

2. 

Schoolyard  
green ing 
with  trees 
and  wadi’s  

Adapta tion  to  
clim a te  change 

Reducing loca l 
tem peratures 
Reduced  flood  risks 

 
 
 
 

Ne ighborhood  
inhab itants 
 
Municipa lity of Ega leo 

 
4 van Dijk-Wesselius, J. E., Maas, J., Hovinga, D., Van Vugt, M. V. D. B. A., & Van den Berg, A. E. (2018). The impact 
of greening schoolyards on the appreciation, and physical, cognitive and social-emotional well-being of 
schoolchildren: A prospective intervention study. Landscape and urban planning, 180, 15-26. 
5 Baró, F., Camacho, D. A., Del Pulgar, C. P., Triguero-Mas, M., & Anguelovski, I. (2021). School greening: Right or 
privilege? Examining urban nature within and around primary schools through an equity lens. Landscape and urban 
planning, 208, 104019. 
6 Rice, J. L., Cohen, D. A., Long, J., & Jurjevich, J. R. (2020). Contradictions of the climate‐friendly city: new 
perspectives on eco‐gentrification and housing justice. International journal of urban and regional research, 44(1), 
145-165. 
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Reduced  risk of 
groundwate r 
dep le tion /drought 

 
Municipa lity of 
Ega leo 
 
School 
(includ ing 
teachers, 
studen ts and 
pa ren ts) 
 
Min istry of 
Educa tion , 
Re ligious Affa irs 
and  Sports 

School com m unity 
 

Mitigating clim a te  
change  

Carbon  sequestra tion  
 

Municipa lity of Ega leo 
School com m unity 
 

Im proved  
environm enta l 
qua lity 

Decrease  of u rban run-
off 
Im proved  a ir qua lity 
Enhanced  b iod iversity 
 

Ne ighborhood  
inhab itants 
Municipa lity of Ega leo 
School com m unity 

Socio-econom ic 
benefits  

Aesthetica lly p leasing  
Reduced  energy-re la ted  
cha llenges 
Increased awareness 
and  education 
Im provem ent of hea lth  
and  we ll-be ing 
 

Ne ighborhood  
inhab itants 
Municipa lity of Ega leo 
School com m unity 

 

 

3. Costs and benefits 
Step 3A: Estimating Costs  

1. Cost of green roofs  

The cost for green roofs is estimated anywhere between 90 – 160 euro/m27  (prices from 2022) for the 
substrate, excluding the supporting roof structure. Maintenance of an extensive green roof is very low, 
although during drought periods, additional irrigation may be necessary. Based on the 7 schoolsites and 
a quickscan of roof area’s, the investment cost is estimated between 450.000 euro – 800.000 euro.  

2. Cost of schoolyard greening 

Greening a schoolyard is very dependent on the final design choices that are made. In the European 
H2020 proGIreg project, in which Pireaus (Attica) was a replicator of community based gardens in 
schoolyards, it was estimated that the cost of schoolyard greening can vary between 10.000 euro and 
50.000 euro8 for schoolyards of ca. 1000m2 (10 – 50 euro/m2). Considering our 7 school sites, the total 
cost will vary between 70.000 euro and 500.000 euro.  

 

Step 3B: Estimating potential monetary benefits and revenues 
Benefits, from a beneficiaries perspective, can be divided into two categories; avoided costs or ‘additional 
revenue streams’, as compared to the current situation. Depending on who the beneficiary is, benefits 

 
7 https://www.interregeurope.eu/good-practices/green-roofs  
8 https://progireg.eu/piraeus/  

https://www.interregeurope.eu/good-practices/green-roofs
https://progireg.eu/piraeus/
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will be valued differently. For example, a reduction in energy-use for cooling due to the implementation 
of a green roof, will be valued as a reduced cost (or avoided cost) on the energy bill for the school. 
Simultaneously, the retention of stormwater by the green roof can reduce the risk of flooding, avoiding 
damages (avoided cost) to public infrastructure of the municipality of Egaleo. Additional revenue streams 
can be identified as an increase in neighboring property value, due to the addition of neighborhood green 
space. However, this additional value is mainly related to homeownership or project developers active in 
the vicinity of the schoolyard.  

Estimating ‘avoided costs’ requires subtracting costs made in the ‘situation as is’ from the ‘future 
situation’ with NBS implemented, which will additionally require data on how the NBS performs. 
Valuation methodologies derived from environment economics include: avoided damages, replacement 
cost and substitute cost. Estimating ‘additional revenue streams’ can be done based on valuation 
methodologies relying on revealed or stated preferences, such as; hedonic pricing (for increases in real 
estate value), value transfer, discrete choice experiments,… Not all benefits have been monetized in this 
bankability report, such as improved air quality, enhanced biodiversity or the positive impacts on 
students health and wellbeing. The public and diffuse character of these benefits makes monetization 
especially difficult.  

In the table below the monetized benefits are described when implementing NBS in Egaleo schools. 
Additionally, it is important to note that both time and ‘space’ play an important role in determining the 
value9. The value of certain benefits will increase in time, as NBS are living organisms requiring time to 
fully develop. Similarly, certain benefits will have more value based on proximity. An increase in real 
estate values will be dependent on distance to the NBS, with various authors employing different 
distances (ranging from steps of 10m10 to 500m11). 

For each of the suggested ‘monetization of benefits’ described in the table below a separate valuation 
study could be done to more accurately estimate the benefit. However, the data is currently insufficient 
to develop such estimates.   

 NBS 1. Be n e fit s 
 
2. Pro vid e r  

 
2. Be n e ficia r ie s 

 
3. Mo n e t ize d  b e n e fit s 

 
 

1. 

Sch oo l 
Sit e  

Genera l 
benefit s Specific benefit s 

 
 

  
Avoided cost s 

 
Addit iona l 
revenue  st rea ms 

Green  
Roof 

Adapta tion  to  
clim ate  change  

Reduced  flood  
risks 
Reducing loca l 
tem pera tures (in  
the  bu ildings) 
Reduced  inciden ts 
o f wate r scarcity  

 
 
 
 
 
 
 

Ne ighborhood  
inhabitan ts 
Municipa lity of 
Egaleo 
School com m unity 
 

Avoided  flood  
dam ages to  
prope rties 
Reduced  wate r 
b ill (when  
reusing 
sto rm wate r) 

/ 

 
9 Mayor, B., Toxopeus, H., McQuaid, S., Croci, E., Lucchitta, B., Reddy, S. E., ... & López Gunn, E. (2021). State of the 
art and latest advances in exploring business models for nature-based solutions. Sustainability, 13(13), 7413. 
10 Brander, L. M., & Koetse, M. J. (2011). The value of urban open space: Meta-analyses of contingent valuation and 
hedonic pricing results. Journal of environmental management, 92(10), 2763-2773.  
11 Czembrowski, P., & Kronenberg, J. (2016). Hedonic pricing and different urban green space types and sizes: 
Insights into the discussion on valuing ecosystem services. Landscape and Urban Planning, 146, 11-19. 
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Im proved  
environm enta l 
quality 

Decrease  of u rban  
run-off 
Im proved  a ir 
quality 
Enhanced  
b iod ive rsity  

Municipa lit
y o f Egaleo 
 
School 
(includ ing 
teache rs, 
students 
and  
paren ts) 
 
Min istry of 
Education , 
Re ligious 
Affa irs and  
Sports 

 
Ne ighborhood  
inhabitan ts 
Municipa lity of 
Egaleo 
School com m unity 
 

 
/  

 
/  

Socio-
econom ic 
benefits 

Aesthe tica lly 
p leasing  
Reduced  ene rgy-
re la ted  challenges 

 
 
 
Municipa lity of 
Egaleo 
School com m unity 
 

 
Reduced  ene rgy 
b ill fo r cooling12 
 

 
/  

2. 

Schoolyard  
green ing 
with  tree s 
and  wadi’s  

Adapta tion  to  
clim ate  change  

Reducing loca l 
tem pera tures 
Reduced  flood  
risks 
Reduced  risk of 
groundwate r 
dep le tion/drought 
 

 
 
 
 
 
Municipa lit
y o f Egaleo 
 
School 
(includ ing 
teache rs, 
students 
and  
paren ts) 
 
Min istry of 
Education , 
Re ligious 
Affa irs and  
Sports 

Ne ighborhood  
inhabitan ts 
Municipa lity of 
Egaleo 
School com m unity 
 

 
Avoided  flood  
dam ages to  
prope rties 

 
/  

Mitiga ting 
clim ate  change  

Carbon  
sequestra tion 
 

Municipa lity of 
Egaleo 
School com m unity 
 

 
/  

 
/  

Im proved  
environm enta l 
quality 

Decrease  of u rban  
run-off 
Im proved  a ir 
quality 
Enhanced  
b iod ive rsity 
 

Ne ighborhood  
inhabitan ts 
Municipa lity of 
Egaleo 
School com m unity 

 
/ 

 
/  

Socio-
econom ic 
benefits 

Aesthe tica lly 
p leasing  
Reduced  ene rgy-
re la ted  challenges 
Increased  
awareness and  
education 
Im provem ent o f 
hea lth  and  we ll-
be ing 
 

Ne ighborhood  
inhabitan ts 
Municipa lity of 
Egaleo 
School com m unity 

 
Reduced  ene rgy 
b ill fo r cooling 
 

 
Increase  in  
p rope rty va lue  
of nearby 
hom eowners (or 
p ro ject 
deve lope rs) 

 

 
12 Karteris, M., Theodoridou, I., Mallinis, G., Tsiros, E., & Karteris, A. (2016). Towards a green sustainable strategy 
for Mediterranean cities: Assessing the benefits of large-scale green roofs implementation in Thessaloniki, Northern 
Greece, using environmental modelling, GIS and very high spatial resolution remote sensing data. Renewable and 
Sustainable Energy Reviews, 58, 510-525.  
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4. Developing a suitable financial arrangement 
With a better idea of the costs and benefits, the next step is to select financial instruments to capture the 
monetized benefits, to be able to estimate if the costs can be covered. We make a distinction between 
financing and funding to develop the bankability of the project, where financing refers to the provision 
of resources upfront to cover the costs of implementation, and funding refers to the ultimate payment 
of the implementation, operation, and capital costs (often over a longer period)13. This distinction is 
important because NBS can only provide their benefits after being fully implemented, meaning their 
economic benefits are not available upfront. Additional investment (financing) will be needed to cover 
initial project costs, after which instruments can be introduced to capture the benefits of the NBS 
(funding), to repay investors.  

In step 4A the various funding mechanisms related to the benefits are discussed, after which, in step 4B 
we discuss the financing options and combine them with the funding instruments in proposing a bankable 
solution.  

 

Step 4A: Reviewing (financial) instruments to capture benefits 

 NBS 1. Be n e fit s  

 
 
2. Pr ovid e r  

 
 
2. Be n e ficia r ie s 

 
 

3. Mon e t ize d  b e n e fit s  

4. (Fin a n cia l) 
in s t r u m e n t s  t o  
ca p t u re  b e n e fit s  

 
 

1. 

Sch oo l Sit e  
Genera l 
benefit s Specific benefit s 

 
 

  
Avoided cost s 

 
Addit iona l 
revenue  
st rea ms 

 

Green  Roof 

Adapta tion  to  
clim a te  change  

Reduced  flood  risks 
Reducing loca l 
tem pera tu res (in  
the  buildings) 
Reduced  inciden ts 
of wa te r sca rcity  

 
 
 
 
 
 
 
Mun icipa lity of 
Ega leo 
 
School 
(includ ing 
teachers, 
students and  
pa ren ts) 
 
Min istry of 
Education , 
Re ligious Affa irs 
and  Sports 

Ne ighborhood  
inhab itan ts 
Municipa lity of Ega leo 
School com m unity 
 

Avoided  flood  
dam ages to  
p ropertie s 
Reduced  wa te r 
b ill (when  reusing 
storm wate r) 

/  A. Wa t e r  As  A Se r vice  
con t r a ct , in  wh ich  a  
th ird  pa rty p rovides 
the  green  roof and  
ra inwate r reuse  
system , and  is  
re im bursed  based  on  
the  reduced  cost of 
wa te r. 

 

Im proved  
environm en ta l 
qua lity 

Decrease  of u rban  
run -off 
Im proved  a ir qua lity 
Enhanced  
b iod ive rsity  

 
Ne ighborhood  
inhab itan ts 
Municipa lity of Ega leo 
School com m unity 
 

 
/  

 
/  

 
/  

 
13 den Heijer, C., & Coppens, T. (2023). Paying for green: A scoping review of alternative financing models for nature-
based solutions. Journal of Environmental Management, 337, 117754. 
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Socio-
econom ic 
benefits 

Aesthe tica lly 
p leasing  
Reduced  energy-
re la ted  challenges 

 
 
 
Mun icipa lity of Ega leo 
School com m unity 
 

 
Reduced  energy 
b ill for cooling 14 
 

 
/  

 
B. En e r gy a s  a  Se r vice  
con t r a ct , in  wh ich  a  
th ird  pa rty p rovides 
the  green  roof, (and  
sola r pane ls) and  is  
re im bursed  based  on  
the  reduced  cost of 
energy.  

2. 

Schoolyard  
green ing 
with  trees 
and  wad i’s  

Adapta tion  to  
clim a te  change  

Reducing loca l 
tem pera tu res 
Reduced  flood  risks 
Reduced  risk of 
groundwate r 
dep le tion /d rough t 
 

 
 
 
 
 
Mun icipa lity of 
Ega leo 
 
School 
(includ ing 
teachers, 
students and  
pa ren ts) 
 
Min istry of 
Education , 
Re ligious Affa irs 
and  Sports 

 
Ne ighborhood  
inhab itan ts 
Municipa lity of Ega leo 
School com m unity 
 
 

 
Avoided  flood  
dam ages to  
p ropertie s 

 
/  

 
C. A ne ighborhood  
cr ow d fu n d in g could  
be  organ ized  to  he lp  
rea lize  schoolyard  
green ing, e specia lly 
when  the  green ing can  
he lp  contribute  to  a  
reduction  of flood  
dam ages a t a  
ne ighborhood  sca le .  
 

Mitiga ting 
clim a te  change  

 
Carbon  
sequestra tion 
 

 
Mun icipa lity of Ega leo 
School com m unity 
 

 
/  

 
/  

 
/  

Im proved  
environm en ta l 
qua lity 

 
Decrease  of u rban  
run -off 
Im proved  a ir qua lity 
Enhanced  
b iod ive rsity 
 

 
Ne ighborhood  
inhab itan ts 
Municipa lity of Ega leo 
School com m unity 

 
/  

 
/  

 
/  

Socio-
econom ic 
benefits 

 
Aesthe tica lly 
p leasing  
Reduced  energy-
re la ted  challenges 
Increased  
awareness and  
educa tion 
Im provem en t of 
hea lth  and  well-
be ing 
 

 
Ne ighborhood  
inhab itan ts 
Municipa lity of Ega leo 
School com m unity 

 
Reduced  energy 
b ill for cooling 
 

 
Increase  in  
p roperty va lue  
of nea rby 
hom eowners 
(or p roject 
deve lopers) 

 
D. Land  va lue  cap tu re  
in strum en ts cou ld  be  
in troduced  by the  city, 
such  as d e ve lope r  
ob liga t ion s  to  cap tu re  
the  increased  va lue  of 
n e w  p r op e r t y 
d e ve lop m e n t s  in  
p roxim ity to  NBS 

 

Financial instruments to capture benefits 

A+ B. Water and Energy as a service, ‘As a service contracts’ are based on the ‘pay-for-
performance’ principle in which an external partner provides upfront financing to implement the 
services and maintain them over a period of time and in which  the customer makes service 
charge payments for actual realized reduced costs. The reduced costs in this case can be from the 
ability to reuse rain water (reducing the cost of the water bill), the installation of a green roof and 
greening the schoolyard15 (reducing the cost of cooling) and potentially the installation of solar 

 
14 Karteris, M., Theodoridou, I., Mallinis, G., Tsiros, E., & Karteris, A. (2016). Towards a green sustainable strategy 
for Mediterranean cities: Assessing the benefits of large-scale green roofs implementation in Thessaloniki, Northern 
Greece, using environmental modelling, GIS and very high spatial resolution remote sensing data. Renewable and 
Sustainable Energy Reviews, 58, 510-525.  
15 Zhang, B., Xie, G. D., Gao, J. X., & Yang, Y. (2014). The cooling effect of urban green spaces as a contribution to 
energy-saving and emission-reduction: A case study in Beijing, China. Building and environment, 76, 37-43. 
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panels16 (reducing the overall cost of the energy bill). In this financing/funding scheme the 
investment a third party makes, ‘pays for itself’. Additionally, the contract could cover all 7 school 
sites, providing added scale benefits such as reduced transaction costs.  

 

C. Schoolyard greening provides additional benefits to the wider neighbourhood, such as 
cooling and reduction of flood risk. To capture these benefits a local crowdfunding or 
voluntarily based payment-for-urban-ecosystems scheme could be set-up to include the 
neighbourhood and local companies. Through this mechanism, local companies support 
activities such as green space management, flood risk reduction, and air quality 
improvements and contribute to an increased awareness and education on climate change 
adaptation and NBS. In return, businesses can enhance their corporate social responsibility 
profile and contribute to sustainability goals. In Milan such a system is in place under the 
‘Adopt a Green Space’ program. Local supporters can participate through either maintenance 
contracts or sponsorship contracts. In prominent locations in the city center, businesses are 
willing to invest more, while in residential neighborhoods, it is typically residents or 
developers who enter into agreements with Milan17. 

 

D. Land value capture instruments could be introduced by the city, such as ‘developer 
obligations’, to capitalize on increased property values of future project developments. 
Payments are due by project developers in proximity to the NBS-project to capture a portion 
of the land value gains. The payments are one-off, often at the permitting stage18. Developer 
obligations are often required by cities to cover costs associated with the extra burden the 
development places on public services, such as green spaces. Often developer obligations can 
be either provided on the site of development (in natura) or developers pay a predefined 
amount to a municipal fund which is used to finance NBS (or other) infrastructure projects19.  

 

Step 4B: developing the financial model 
Two possible scenario’s can be explored to develop a financial model based on the investment costs 
(550.000 euro – 1.300.000 euro) and the possibility to capture NBS benefits to fund financing.  

- Water and energy as a service contract (as described above) 
- Issuance of a municipal green bond 

o The municipaility of Egaleo could opt to issue a green bond as opposed to a standard 
bank loan. In addition to providing the necessary financing a small scale municipal green 

 
16 Fleck, R., Gill, R., Pettit, T. J., Torpy, F. R., & Irga, P. J. (2022). Bio-solar green roofs increase solar energy output: 
The sunny side of integrating sustainable technologies. Building and Environment, 226, 109703. 
17 Croci, E., Lucchitta, B., & Penati, T. (2022). An urban PES model for diffused green areas requalification and 
maintenance in Milan. Environmental Science & Policy, 130, 47-60. 
doi:https://doi.org/10.1016/j.envsci.2022.01.018  
18 den Heijer, C., & Coppens, T. (2023). Paying for green: A scoping review of alternative financing models for nature-
based solutions. Journal of Environmental Management, 337, 117754.  
19 Mell, I. (2018). Financing the future of green infrastructure planning: Alternatives and opportunities in the 
UK. Landscape Research, 43(6), 751-768.  
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bond20 also offers the opportunity to include local stakeholders in capturing the financial 
benefits, and local citizens can help finance the NBS and in return receive financial 
interest. By setting up a bond at a smaller scale to specifically include citizens, capital 
stays within the community.  

o Green impact bonds enable municipalities to access long-term financing at favorable 
rates, making NBS projects more affordable. Aligned with EU climate goals and 
sustainable finance regulations, they ensure transparency and accountability through 
rigorous impact reporting. In the case of municipal green bonds, it should be noted that 
the current regulatory framework in Greece allows local authorities to issue bonds under 
specific conditions defined by the Ministry of Finance and subject to oversight. Including 
a legal note or footnote summarizing these prerequisites could support local-level 
decision-making. 

o In return, the municipality commits to paying periodic interest (coupons) and repaying 
the principal amount at the bond's maturity. The municipality can finance these 
payments through tax revenues, or by introducing developer obligations and/or a 
payment-for-urban-ecosystem service scheme (as described above). Over time, this 
funding structure allows the city to spread the cost of large-scale infrastructure projects 
across multiple years, making them more manageable without immediate, significant 
impacts on the municipal budget. 

Step 5A: Matching financing and funding, and organizing in time 
In this section both scenario’s are shortly compared, reflecting on which financial model could be more 
suited to develop schoolyard greening. In both scenario’s simultaneous implementation across the 7 
school sites is considered, to achieve scale benefits. However, a school-by-school approach could also be 
considered, but transactions costs will inevitably be higher.  

- Water and energy as a service contract (or NBS-service contract) 
o Timing: once a suitable service provider has been obtained through the necessary public 

acquisition procedures, implementation and maintenance are organised by the service 
provider. The service charge payments based on reduced costs will be dependent on the 
performance the service provider can provide. The payback period of an extensive green 
roof has been estimated between 3 – 5 years2122, while the payback period of solar panels 
is more difficult to determine and depends heavily on government support, electricity 
costs and electricity consumption.  

o Governance and flexibility: in this scenario the service provider manages implementation 
and operation, including the involved risks, unburdening the municipality of Egaleo. 
Depending on how the contract is set up there can be more or less flexibility. However, 
considering the payback times and potential performance of the NBS to reduce costs, 
contracts might need to cover longer periods of time. 

o Local participation: in this scenario local participation is not required, however, the 
contract with the service provider could stipulate that implementation is required to 
involve local workforce.  

 
20 https://eu-mayors.ec.europa.eu/en/node/49  
21 Mahdiyar, A., Tabatabaee, S., Sadeghifam, A. N., Mohandes, S. R., Abdullah, A., & Meynagh, M. M. (2016). 
Probabilistic private cost-benefit analysis for green roof installation: A Monte Carlo simulation approach. urban 
forestry & urban greening, 20, 317-327. 
22 Bianchini, F., & Hewage, K. (2012). Probabilistic social cost-benefit analysis for green roofs: A lifecycle 
approach. Building and environment, 58, 152-162. 

https://eu-mayors.ec.europa.eu/en/node/49
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- Municipal Green bond issuance and voluntary contributions and developer obligations 
o Timing: A municipal green bond can have varying maturities. Setting the maturity will be 

dependent on the chosen funding mechanisms and how much they generate each year. 
Once the green bond has been issued, the implementation and maintenance of the NBS 
will need to be organised by the municipality of Egaleo, together with the schools. A 
preliminary timeline estimating the preparation, procurement, and implementation 
phases—particularly for the green bond scenario—could help stakeholders better assess 
the feasibility and readiness of each approach. For instance, the preparation and issuance 
of a municipal green bond may require 6–12 months, while implementation across school 
sites may span 1–2 years depending on procurement and construction logistics. 

o Governance and flexibility: in this scenario governance is shared by the municipality of 
Egaleo and the schools. Egaleo will play a larger role during the implementation phase, 
while after implementation the schools can take over a large part of the NBS 
maintenance. This scenario offers the municipality more flexibility, as they will be taking 
the lead in acquiring the resources and leading the implementation.  

o Local participation: As this financial model offers more flexibility the municipality and the 
school can determine the amount of local participation, both in financing (local 
participation in the green bond), in implementation and maintenance, based on 
voluntary time contributions by students, parents, teachers, the wider neighbourhood,… 
and voluntary financial contributions such as payment-for-urban-ecosystem services (or 
other forms of sponsoring). Engaging teachers, students, parents and Local 
environmental associations in the co-design and maintenance of greening interventions 
can foster a greater sense of ownership and enhance long-term sustainability. Involving 
the school community through workshops or volunteer planting days could also serve 
educational purposes and build climate resilience awareness at a young age. 

5. Step 5B: Identifying risks  
Risks are divided into three categories; ecological, social and economic. A broad overview is made, 
considering all aspects of the planning, implementation and operation process.  

Ecological risks 
- Planning:  

o With the assistance of the data provided by the smart climate stations (SCS), a prediction 
can be made about the effect on climate impacts, and a more accurate estimation can 
be provided to calculate the potential reduced energy cost for cooling. However, 
forecasting climate impacts is always uncertain so slightly over dimensioning NBS 
projects could ensure more resilience towards unforeseen weather events. 

- Implementation: 
o Implementation of NBS could start with ‘no regret’ measures and move onwards towards 

larger scale implementation once financing has been secured. Schoolyard greening is less 
costly than implementing green roofs. Additionally, schoolyard greening can be done 
with the help of students and volunteers, while a green roof (with rain water capture) 
requires professional installation.  

- Operation: 
o Green roofs require monitoring as drought could require additional irrigation to maintain 

cooling functions. Having a rainwater-capturing installation, can prevent the need to use 
tap water.  
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Social risks  
- Planning: 

o Positive political perceptions on NBS, and a sense of urgency, are crucial to allow planning 
and implementation as the municipality of Egaleo will need to lead and facilitate the 
development.  

o Insufficient involvement of school communities in the planning phase can lead to 
solutions that do not address the school’s actual needs or preferences, potentially 
causing resistance or dissatisfaction. Community engagement during the planning stage 
could potentially mitigate this risk. 

- Implementation:  
o Sufficient local administrative capacity needs to be provided to implement NBS, this 

relates to the above-mentioned risk of political perception and a general sense of 
urgency to act. 

o Implemented NBS might increase property values, leading to gentrification and the 
displacement of low-income residents who can no longer afford to live in the area. 
Targeted assistance to low-income residents, or localized ‘rent control’ could be 
introduced to mitigate this risk.  

- Operation: 
o The schools’ involvement in maintenance of the NBS is crucial. To facilitate a sense of 

ownership involving the school communities in the planning-phase in crucial. In some 
cases it might be interesting to involve the wider neighbourhood, who could also assist 
in maintenance tasks.  

Economic risks 
- Planning 

o Political decision-making to either facilitate the implementation of NBS at school sites 
with a ‘NBS-as-a-service contract’ or issue a green bond.  

o Valuing NBS benefits is never straightforward, benefits could be both under- or 
overrated. In the scenario of a NBS provider contract the risk is placed with the private 
contractor, in the case of a green bond issuance the risk lies with the municipality to be 
able to fulfil the bond.  

- Implementation 
o Cost overruns, potentially straining municipal budgets in the scenario of a green bond 

issuance 
- Operation:  

o Ongoing operational costs, including maintenance, might exceed initial estimates, 
especially for green roofs during very dry periods, the cost of irrigation could be a risk.  
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6. Reflections on feasibility: Matchmaking financial 
actors 

As this future scenario has not yet been further explored, it is not possible to determine at this stage 
whether the NBS investment could be considered ‘bankable’. Furthermore, it is recognized that while 
water- and energy-as-a service providers are established services, NBS-as-a-service is not yet, to the best 
of our knowledge included in either of these services or as a dedicated field of business. (Municipal) green 
bonds on the other hand, are a tried and proven financial instrument to develop sustainable solutions 
and NBS23. Financing the project with a project specific green bond issued by the municipality, 
additionally, adds extra value to investors as it is EU Taxonomy Aligned and provides certainty.   

In this final chapter we further reflect on the general feasibility of the bankability report based on the 
semi-structured interviews with EU Level investors and local level respondents. The results of these 
interviews is available in D5.3. In this section we relate the overarching results from the interviews to this 
bankability report for Egaleo. 

When combing these 4 interviews from a public sector viewpoint, with the interviews that were held with 
private investors (D5.3 EU-level insights on adaptation bankability/investability by private capital 
providers), certain (mis)matches were identified regarding the following topics: NBS as bankable projects 
and potential financing instruments.  

Local interviews:  

- Municipality of Egaleo: Green Spaces department and Financial services department 
- West Athens Intermediate Body (ASDA) 
- National Bank of Greece 

NBS as bankable projects? 

Public sector: Private investors: 

The term ‘bankable’ is less established in the 
public sector. Investments from a public sector 
perspective are related to the availability of 
public budgets, which are allocated based on 
political preferences. At a more centralised level 
(ASDA), bankability is more established, and 
linked to “ESG Investments”, which they define 
as an investment that prioritizes optimal 
environmental, social and intergovernmental 
factors or outcomes.  

However, the public sector respondents claim 
their organisations currently do not have the 
capacity to develop ‘bankable’ NBS projects, let 
alone attract private financing. In this sense it 
was mentioned that attracting private financing 
is very much in an embryonic stage in Greece. 

Private investors are very familiar with the term 
bankable. However, the bankability of adaptation 
projects, and more specifically NBS is questioned, 
as private investors struggle to identify 
monetizable revenue streams. NBS are perceived 
as providing primarily public goods benefits.  

Some NBS projects are perceived as more 
bankable than others. NBS related to water 
management solutions are deemed more 
investable as these projects are often linked to 
government contracts and revenue guarantees, 
reducing the investment risk. Furthermore, 
investments in flood protection also offer clear 
co-benefits, especially in regards to insurers.  

Regulatory frameworks such as SFDR and CSRD, 
based on the EU Taxonomy, also offer additional 

 
23 https://www.eea.europa.eu/en/analysis/indicators/green-bonds-8th-eap/shares-of-green-bonds-issued  

https://www.eea.europa.eu/en/analysis/indicators/green-bonds-8th-eap/shares-of-green-bonds-issued
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Furthermore, the National Bank of Greece is very 
familiar with the term bankability, however, it is 
applied primarily to projects related to 
renewable energy, which generate a return-on-
investment.  

opportunities to make NBS-projects more 
appealing as investment product.  

Match: Both from a public and private sector perspective, NBS are perceived as ‘not-bankable’ (yet), 
with both sides describing NBS as providing public goods benefits, with an unclear revenue model. 
However, private investors are comfortable investing in public goods (e.g. road infrastructure), if 
supported by government contracts (e.g. PPP) and guarantees. However, guarantees from local 
government are not always feasible, as they could potentially place additional strain on local 
budgets.  

Potential financing instruments for NBS 

Public sector: Private investors: 

As described in the previous table, public sector 
respondents often turn to public financing 
instruments, such as grants, both at a National 
Level (Green Fund, Just Transition Fund) and EU 
grants. 

The respondents from the local administration 
emphasized a lack of capacity and varying 
cultural values as an important barrier to 
developing NBS project. Both planning NBS 
projects, and acquiring funds, either public or 
private, are time consuming and current policies 
are not sufficiently facilitating their uptake.  

Investments in public sector projects or utilities 
companies, especially those linked to diverse 
revenue streams and ‘de-risked’ through means 
of guarantees, are perceived as interesting 
investment products, whether the project is an 
NBS or not.  

PPP was often mentioned by private investors as 
an instrument that allows the risk to be shared 
amongst both public and private parties. 
However, private investors stress that 
guarantees and other de-risking strategies are 
crucial in an emerging market, such as climate 
adaptation and NBS. 

Another often cited financial instrument was 
green bonds or sustainability bonds. It was noted 
that both national and municipal green bonds 
had been successfully issued for adaptation 
projects. Amongst private investors there is a 
large appetite for government-issued green 
bonds for adaptation, as these are perceived as 
low-risk. However, private investors noted, that 
bonds specifically for adaptation remain limited.  

A key challenge is that the scale of adaptation 
projects is often too limited to issue a bond. 
Developing a larger ‘portfolio’ of adaptation 
projects could be an interesting solution to 
obtain a scale suitable for bond issuance.  

Mis-Match: The bankability scheme scenario’s proposed in this report, rely on either the issuance of 
a green bond, or a PPP based NBS-service providing contract. However, in both scenarios the 
investment cost is rather small (550.000 euro – 1.300.000 euro) for institutional investors to get 
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involved. Exploring other options including the local community might be more interesting in this 
case. 
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9 Annex 3: Bankability report Galicia, SP 
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Scope 
The scope of this bankability report is exploratory, discussing the various elements of the 
methodological framework (see general introduction to bankability reports). The goal of this 
report is to provide insight, inspire and form a starting point from which discussions can be 
held with necessary stakeholders regarding the bankability of the transformational adaptation 
solutions. These could include new stakeholders who were previously not identified within the 
project, such as banks, institutional investors or specific solution beneficiaries.  
 
This report is structured in the same way as the methodological framework described in the 
general introduction. The final section provides reflections on feasibility of the bankability 
report, which are based on interviews at both EU level and were held with local level 
stakeholders (see also D5.3 EU-level insights on adaptation bankability/investability by private 
capital providers). 
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1 Transformative Adaptation Solutions: Galicia 
1.1 Step 1: Identifying System Outputs 
The region of Galicia is at risk of more frequent and intense winter storms that will lead to an increased 
risk of coastal infrastructure damage and heavy precipitation events, which in conjunction with sea 
level rise, could lead to more intense floods, both sea level and fluvial flooding. Recent research has 
shown how variations in regional oceanographic conditions (e.g. increase in temperature, changes in 
upwelling-favourable coastal winds and precipitation regimes), the alteration of nutrient fertilisation 
patterns, presence of invasive species or new pathogens, as well as potential increase in harmful algal 
bloom (HAB) episodes, can pose threats to which the aquaculture sector needs to adapt1. Key 
stakeholders involved in TransformAr identified the following hazards as posing the biggest threat to 
aquaculture2:  

- the fluctuations in rainfall impacting salinity and river discharge 
- rise in sea surface temperatures 
- alterations in wind patterns and upwelling 
- an increase in frequency and intensity of extreme weather events (e.g. waves and storms) 

To confront these challenges, communities find it challenging to understand what currently exists, what 
is required and what is feasible in terms of adapting to climate change. In numerous workshops and 
sector meetings, it has been asserted that timely and open data communication is essential for 
informed and efficient decision-making. Within TransformAr three solutions have been developed to 
better understand the impacts of climate change on aquaculture; two monitoring applications, the 
Mussel Raft Monitoring (MRM) and Intertidal Monitoring (INTERM) and a support tool for decision-
making and policy development, the  Resilience Index (RI). Additionally, these three solutions generate 
data essential for better planning and performance of early warning systems therefore supporting 
climate resilience of workers. 
 
Contrary to other demonstrators within TransformAr, adaptive measures to prevent and reduce 
hazards (e.g. using nature-based solutions) are more challenging to develop in aquaculture (at sea), as 
the sector is much more impacted by large scale oceanic hazards. In the literature adaptive options for 
aquaculture farmers are described as the following: diversifying income, shifting to more resilient 
species, and introducing insurance schemes3.  In TransformAr additional adaptive measures have been 
identified, specifically for mussel farmers, including the advance in the design of mussel rafts and ropes 
able to better resist wave energy, develop an operative early warning system to alert mussel farmers 
about the occurrence of HAB events, or design protective nets at the rope scale to avoid seed 
predation4. The digital and technological solutions developed during TransformAr are aimed to assist in 
developing more streamlined management systems and swifter responses to extreme events. The 
solutions thus wish to mitigate the risk in production (both in quality and quantity) caused by climate 
change, to alleviate pressure on the supply chain and ensure employment in the sector.  
 

 
1 For a full overview of risks, hazards and threats related to the region, see Deliverable 1.2: Stakeholder 
matrix and Innovation Ecosystems Baseline Profiles, and Deliverable 5.8: Intermediary Monitoring Report 
2 From Deliverable 5.8: Intermediary Monitoring Report (p.6) 
3 Maulu, S., Hasimuna, O. J., Haambiya, L. H., Monde, C., Musuka, C. G., Makorwa, T. H., ... & Nsekanabo, J. D. (2021). 
Climate change effects on aquaculture production: sustainability implications, mitigation, and adaptations. Frontiers 
in Sustainable Food Systems, 5, 609097. https://www.frontiersin.org/articles/10.3389/fsufs.2021.609097/full  
4 Deliverable 1.2: Stakeholder matrix and Innovation Ecosystems Baseline Profiles (p.68) 

https://www.frontiersin.org/articles/10.3389/fsufs.2021.609097/full
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Determining the bankability of these solutions—particularly in response to the guiding question “How 
can private financing be attracted to support the developed adaptation solutions?”—presents an 
inherent challenge. Many of the proposed solutions are designed to support monitoring and decision-
making, rather than to directly generate investable, revenue-generating assets or infrastructures. These 
solutions are designed to influence outcomes based on the interpretation of data, through individual or 
sectoral decision-making processes among stakeholders. As such, their financial return pathways are 
less direct, and their value lies in enabling or informing adaptation rather than constituting adaptation 
actions themselves. 
 
In this bankability report, we therefore choose to focus on the MRM-solution, which stands out in this 
context for two reasons: 

- There is a direct link to private infrastructure: The MRM is deployed on mussel rafts—privately 
owned, revenue-generating assets—and generates real-time, actionable data at the level of 
individual producers. This creates a clearer causal link between monitoring data and potential 
private adaptive action, such as adjusting harvesting times, mitigating loss, or improving yield 
quality. 

- Decision-making is at the level of mussel-rafts: The data provided by MRM facilitates farmers to 
adapt, empowering individual mussel producers to make timely and data-driven decisions that 
improve operational efficiency and reduce climate-related risks. This aligns well with a financing 
logic to attract private financing, where returns are typically evaluated at the asset (mussels) or 
operator (farmers) level. 

 
In contrast, the INTERM solution, which aggregates and interprets broader environmental data, would 
require additional interpretation before resulting in any infrastructure investment. Furthermore, it 
would require collective action at a government level to help the clam fishers adapt, for example by 
investing in sandbank regeneration or grey infrastructure (walls) to protect the sandbanks. INTERM’s 
bankability is more indirect, depending on further translation into planning or policy decisions. 
Similarly, the RI solution is conceived as a sectoral decision-support tool aimed at influencing 
behavioural change amongst stakeholders, and supporting a broader ecosystem of adaptation actions 
(such as insurance schemes, emergency protocols, early warning systems, development of new 
technologies…). While highly valuable, it represents enabling infrastructure rather than a directly 
investable proposition. However, once these solutions lead to an investment decision a similar 
bankability-pathway to MRM can be followed. In this sense the bankability report for MRM can act as a 
guide to attract private financing to INTERM and RI, once investment decisions have been made.  
 
By focusing on the MRM solution, this report evaluates a case where the monitoring tool is integrated 
into a productive private system, with measurable outcomes at the mussel raft level. To demonstrate 
this, we develop two pathways to attract private financing. In the first pathway a blended co-financing 
model is used to de-risk early adoption and attract private investment, while in the second pathway we 
explore private financing options involving all stakeholders of the mussel supply chain.  
 
In the development of both bankability pathways, we recognize the complexity of the coastal 
ecosystem of the Galician Ría’s, involving many different actors with a broad spectrum of interests, 
from tourism to aquaculture. Moreover, the coastal ecosystem is not limited to the Ría, but is heavily 
influenced by inland and up-stream impacts, especially those impacts related to (nutrient) imbalances 
and pollution (e.g. sewage overflows). This implies a much larger scope of actors, than currently 
involved in the TransformAr project (e.g. agriculture, water reservoirs managers and authorities, 
upstream energy companies… ). This bankability report thus goes slightly beyond the scope of the 
TransformAr project, and is intended as a starting point for conversations on how to include the 
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developed solutions in a financing scheme that supports the development of a climate resilient Ría 
ecosystem. In this sense the presented pathways are not definitive, but are to be read as a guiding 
framework, to be adjusted to specific needs that would arise from (new) conversations with involved 
stakeholders (and new stakeholders).  
 
The two pathways are shortly outlined, before the various steps of the described methodology are 
applied to both and the pathways are further developed. The pathways can be viewed either as 
sequential where the first pathway is meant to de-risk investment, as two separate stand-alone 
solutions to attracting private financing or both pathways could become a combined financing strategy. 
The development of both pathways is based on the assumption that the data services of MRM will 
generate cost savings or productivity gains for farmers, helping them become more adaptive in light of 
climate change impacts, and consequently other stakeholders in the mussel supply chain.  
 

- Pathway blended public co-financing with ESG support: This pathway is a public government 
supported pathway, in which a fund is set-up to further develop and distribute MRM amongst 
mussel farmers, to cover both investment and operational costs. The fund is co-financed by 
governments and involved technological centres, research institutes and universities. Private 
financing is attracted based on ‘impact philanthropy’ by larger corporations with corporate social 
responsibility (CSR) programs supporting environmental, social or governance (ESG) criteria for 
sustainable impact investments in local communities. This pathway supports a socially oriented 
rationale, considering the employment and the importance of the sector in the region.  

- Pathway payment-for-ecosystem data (PED): This pathway is set-up as a private collaboration 
initiative which is a sector-supported pathway, in which a fund is set-up based on a yearly fee 
(subscription) to cover both investments and operational cost of MRM, similar to the concept of 
payment-for-ecosystem services5. The fund is co-financed by stakeholders involved in the mussel 
supply chain, such as; mussel packaging companies, processing industries, retailers, and 
consumers. This pathway supports a sustainable economic rationale involving the supply chain 
in supporting the ecosystem of the Ría’s.  

 

1.2 Step 2: Identifying ‘data’ providers and ‘data’ beneficiaries 
In developing a data monitoring system three types of roles need to be considered; who needs to 
provide the data, interpret and manage the data and who benefits from the data. Moreover, these 
roles need to be considered within the context of the mussel supply chain ecosystem (considering both 
private and public stakeholders). In both pathways some roles will be similar, while others will be 
different. Three types of roles are described: 

- Data providers: as MRM needs to be attached to the mussel rafts, the mussel farmers are 
identified as the data providers. The more farmers participate in the scheme, the more granular 
the data will be, providing more accurate data.  

- Data interpreters and managers: technological centres, research institutes and universities are 
best positioned as central stakeholder. Their role is to collect, analyse, interpret and 
disseminate the data. They play a key-role between data providers and data beneficiaries.   

 
5 Payments for Ecosystem Services is the name given to a variety of arrangements through which the beneficiaries 
of environmental services, from watershed protection and forest conservation to carbon sequestration and 
landscape beauty, reward those whose lands provide these services with subsidies or market payments. From: 
https://wwf.panda.org/discover/knowledge_hub/where_we_work/black_sea_basin/danube_carpathian/our_solu
tions/green_economy/pes/  

https://wwf.panda.org/discover/knowledge_hub/where_we_work/black_sea_basin/danube_carpathian/our_solutions/green_economy/pes/
https://wwf.panda.org/discover/knowledge_hub/where_we_work/black_sea_basin/danube_carpathian/our_solutions/green_economy/pes/
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- Data beneficiaries: All other stakeholders in the supply chain can be labelled as data 
beneficiaries, from the mussel producers to the supermarkets, local restaurants and insurance 
sector. 

 
Pathway 1:  

Co-financing fund with ESG Support 
Pathway 2:  

Payment-for-ecosystem data (PED) 
‘Data’ providers (in both bankability pathways mussel farmers will be data providers) 

 
Mussel farmers: Mussel raft farming operations are small-scale, family-run, and in the hands of 
many. In 2019 a raft produced roughly 75 tonnes of mussels per year and the raft to owner ratio is 
ca. 1,13, with very little farmers owning more than 4 rafts6 (the Arousa Ria is the most productive). 
Spread across the various Ría’s there are ca. 3300 rafts in total (mainly concentrated in the Arousa 
Ría). The data provided by MRM on salinity, water temperature, turbidity, rope weight, … can 
provide farmers with insight in their mussel production. Based on this data farmers can become 
more adaptive to better plan their productive activities, suited to changing conditions7.  
 

Data management and interpretation 
 
Technological centres (CETMAR, INTECMAR), 
Research institutes (CIMA) and universities 
(Universidade de Vigo) in collaboration with 
Galician Regional Ministry for the Sea, 
Regional Ministry of Environmental Quality 
and Climate Change, Meteorological Agency 
of Galicia and other involved governments. 
By collaborating, these institutions can 
provide financial and operational support in 
further developing MRM and can provide 
additional supporting data and research based 
on MRM data.  
 
Furthermore, these data managers and 
interpreters will need to link MRM data to 
socio-economic data of the sector to provide 
sufficient indicators for ESG-philanthropists. 
 

 
Technological centres (CETMAR, INTECMAR), 
Research institutes (CIMA) and universities 
(Universidade de Vigo) will manage and interpret 
the data, while the mussel sector organizations 
(fisheries guilds, OPMEGA, AMEGROVE, 
SOCOMGAL, ASPROMERI, a Marxa, AMEVILA, 
Consello Regulador do Mexillón …) can assist in 
disseminating the data to both farmers and the 
wider supply chain.  

Data beneficiaries 
Government: National Ministry of Agriculture, 
Fisheries, and Food, Xunta de Galicia and the 
involved municipalities. Governments benefit 
by investing in aquaculture development, 

Mussel packaging companies (production, 
wholesale, export): the data provided by MRM can 
better inform mussel packaging companies about 
the amount and quality of mussels. Wholesale 

 
6 Labarta, U., & Fernández-Reiriz, M. J. (2019). The Galician mussel industry: Innovation and changes in 
the last forty years. Ocean & Coastal Management, 167, 208-218.   
7 Maulu, S., Hasimuna, O. J., Haambiya, L. H., Monde, C., Musuka, C. G., Makorwa, T. H., ... & Nsekanabo, J. D. 
(2021). Climate change effects on aquaculture production: sustainability implications, mitigation, and adaptations. 
Frontiers in Sustainable Food Systems, 5, 609097. 
https://www.frontiersin.org/articles/10.3389/fsufs.2021.609097/full  

https://www.frontiersin.org/articles/10.3389/fsufs.2021.609097/full
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economic resilience and local small-scale 
production and employment. It could be 
argued that investment in MRM would cost 
less than other forms of government support 
(such as unemployment). 
 
Local businesses dependent on Galician 
mussels: The mussel sector supports a wide 
‘ecosystem’ of businesses generating 
widespread employment in the region. This 
employment is also dependent on the 
availability of the Galician mussels, thus 
government support for the mussel sector 
provides broader support throughout the 
region (the beneficiaries of the sector-led PED 
pathway, will thus also benefit from the data 
in this pathway). 
 
Regional ESG-Philanthropy programs: 
Regional companies with ESG-programs 
(e.g Inditex8) may wish to support the 
development of local adaptation projects, 
as opposed to projects in other countries.  
 
Education, Recreation, Tourism 
(‘consumers’): Data from the MRM could be 
used to create awareness on the 
environmental state of the Galician Ría’s, and 
the ecosystem services mussels and other 
shellfish provide in filtering the estuaries. 
Furthermore, as the impact of climate change 
will likely affect the availability of mussels9 
(both through warming10 and a decrease in 

industries can better align their production to the 
availability of the mussels, which could be cost-
saving. In 2016 ca. 40% of mussels are consumed 
fresh13, and thus leaving the value chain at 
wholesale. The production at this stage is largely 
vertically integrated within the sector associations 
e.g. OPMEGA,… .  
 
Mussel canning companies (processing industries): 
The mussel canning companies process the 
available mussels, adding further value by delivering 
‘ready-to-eat’ products. MRM could provide these 
processing industries with valuable insight in the 
availability and quality of local mussels, to better 
align with production. A shortage of local mussels 
means these production companies will need to 
import mussels from elsewhere (mostly Chile, were 
mussels can be produced cheaper14).  
 
Supermarkets and local restaurants (retailers): 
Mussels are a local delicacy from Galicia, and are 
promoted as a regional product. Mussels of a 
certain standard can receive a ‘Protected 
Designation of Origin’ label, the Mejillón de Galicia 
PDO15. The label promotes Gallician mussels and 
protects the local supply chain. Additionally, the 
Organisation of Galician Mussel Producers  
 OPMEGA also promotes its members mussels and 
other seafood products with the StellaMare 
commercial brand16. 
 
Education, Recreation, Tourism (‘consumers’):  
As this pathways is a conceived as a private sector-
led initiative, data will only be available to those 
who subscribe. In this pathway, the sector can 
decide whether or not to open up the data to 

 
8 https://www.inditex.com/itxcomweb/be/en/sustainability#reporting  
9 https://www.theguardian.com/world/2025/jan/28/spanish-fishers-in-galicia-report-catastrophic-collapse-in-
shellfish-stocks  
10 Des, M., Gómez-Gesteira, M., Decastro, M., Gómez-Gesteira, L., Sousa, M., 2020. How can ocean warming at the 
NW Iberian Peninsula affect mussel aquaculture? Science of the Total Environment 709, 136117. 
13 Labarta, U., & Fernández-Reiriz, M. J. (2019). The Galician mussel industry: Innovation and changes in 
the last forty years. Ocean & Coastal Management, 167, 208-218.  
14 https://www.mispeces.com/en/news/Galicia-vs.-Chile-Who-Will-Lead-the-European-and-Global-Market/   
15 https://www.foodswinesfromspain.com/en/food/products/farmed-fish---aquaculture/mejillon-de-galicia-pdo  
16 https://stellamare.es/  

https://www.inditex.com/itxcomweb/be/en/sustainability#reporting
https://www.theguardian.com/world/2025/jan/28/spanish-fishers-in-galicia-report-catastrophic-collapse-in-shellfish-stocks
https://www.theguardian.com/world/2025/jan/28/spanish-fishers-in-galicia-report-catastrophic-collapse-in-shellfish-stocks
https://www.mispeces.com/en/news/Galicia-vs.-Chile-Who-Will-Lead-the-European-and-Global-Market/
https://www.foodswinesfromspain.com/en/food/products/farmed-fish---aquaculture/mejillon-de-galicia-pdo
https://stellamare.es/


 

TransformAr Deliverable 5.5  9 

www.transformar.eu 

salinity due to increased precipitation11, and 
variations in PH causing acidification), the data 
could be used to promote sustainable 
practices regarding pollution and run-off. 
Additionally, mussels are considered a low 
foot-print food, being more environmentally 
friendly than other protein sources12. 
 
Insurance sector Data from the MRM could 
help provide insurers with insights to the 
sectors overall health. The data could help 
insurers better predict risks and possible 
losses due to extreme weather events, and/or 
other hazards. (e.g. Agroseguro) 
 

inform ‘consumers’ through education, recreation 
and tourism. If the data would be made available it  
could be used to create awareness on the 
environmental state of the Galician Ría’s, and the 
ecosystem services mussels and other shellfish 
provide in filtering the estuaries. Furthermore, as 
the impact of climate change will likely affect the 
availability of mussels17 (both through warming18 
and a decrease in salinity due to increased 
precipitation19, and variations in PH causing 
acidification), the data could be used to promote 
sustainable practices regarding pollution and run-
off. Additionally, mussels are considered a low foot-
print food, being more environmentally friendly 
than other protein sources20. 
 
Insurance sector Data from the MRM could help 
provide insurers with insights to the sectors overall 
health. The data could help insurers better predict 
risks and possible losses due to extreme weather 
events, and/or other hazards. (e.g. Agroseguro) 
 

 

1.3 Step 3: Costs and monetized benefits 
In both pathways the costs related to investment and operations will be similar.  
 
Costs: 

- Investment costs: during the TransformAr pilot phase (2021 – 2025) ca. 40.000 euro (all included: 
staff, equipment, sensors, trips and boat trips, installation...) was spent related to investment 
costs. 

- Operational costs: estimated around 55.000 euro (all included: staff, trips, supplies...),  
- The cost to ‘host’ the MRM on a mussel raft is 0 euro, as the monitoring system does not interfere 

with mussel farming.  

 
 

11 Des, M., Fernández-Nóvoa, D., DeCastro, M., Gómez-Gesteira, J.L., Sousa, M., Gómez-Gesteira, M., 2021. 
Modelling salinity drop in estuarine areas under extreme precipitation events within a context of climate change: 
effect on bivalve mortality in Galician Rías Baixas. Science of the Total Environment 790, 148147. 
12 Suplicy, F. M. (2020). A review of the multiple benefits of mussel farming. Reviews in Aquaculture, 12(1), 204-223.  
17 https://www.theguardian.com/world/2025/jan/28/spanish-fishers-in-galicia-report-catastrophic-collapse-in-
shellfish-stocks  
18 Des, M., Gómez-Gesteira, M., Decastro, M., Gómez-Gesteira, L., Sousa, M., 2020. How can ocean warming at the 
NW Iberian Peninsula affect mussel aquaculture? Science of the Total Environment 709, 136117. 
19 Des, M., Fernández-Nóvoa, D., DeCastro, M., Gómez-Gesteira, J.L., Sousa, M., Gómez-Gesteira, M., 2021. 
Modelling salinity drop in estuarine areas under extreme precipitation events within a context of climate change: 
effect on bivalve mortality in Galician Rías Baixas. Science of the Total Environment 790, 148147. 
20 Suplicy, F. M. (2020). A review of the multiple benefits of mussel farming. Reviews in Aquaculture, 12(1), 204-223.  

https://www.theguardian.com/world/2025/jan/28/spanish-fishers-in-galicia-report-catastrophic-collapse-in-shellfish-stocks
https://www.theguardian.com/world/2025/jan/28/spanish-fishers-in-galicia-report-catastrophic-collapse-in-shellfish-stocks
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Benefits: 
The benefits to each of the beneficiaries in both pathways are outlined above per beneficiary, however, 
quantifying and monetizing these benefits is too complex at the moment in this more exploratory phase 
of developing bankability pathways.  
 
However, considering the sector’s importance in providing mussels to European markets, the fact that 
the sector has continued to grow production and is expanding its processing industries, we assume that 
data informing farmers, government and the sectors supply chain on mussel production and quality will 
be considered very valuable. While the MRM was not developed to predict mussel availability, 
potentially in the future predictive tools can be developed to further support the ecosystem of farmers 
and businesses involved in the mussel sector.  
 

1.4 Step 4: Financial model and instruments 
Pathway 1: 

Co-financing fund with ESG Support 
Pathway 2: 

Payment-for-ecosystem data (PED) 
In the co-financing fund pathway, the majority of 
support will need to come from the various 
involved governments. With additional support 
to be provided through philanthropic funding by 
regional companies looking to invest in ESG 
programmes.  
 
In this pathway the MRM data infrastructure is to 
be publicly developed, and data will be made 
publicly available. 
 
Within TransformAr two mussel rafts are serving 
as a pilot project and have been equipped with 
MRM21. Determining the total costs and 
consequentially the required investment to be 
made by the various governments, however, is 
difficult as the numbers given include staff and 
equipment. It can be argued that due to 
economies of scale, equipment costs will rise, 
while staff cost will remain equal. In this sense 
we assume the operational costs will remain 
consistent (ca. 55.000 euro), regardless of the 
amount of MRM’s as monitoring 2 MRM’s should 
be similar to monitoring a potential 3300, 
especially with the assistance of Internet of 
Things (IoT) and potentially further on in the 
development AI.  
 
To attract philanthropic investors from the 
region to the fund, a programme could be 

In the PED pathway we wish to raise resources to 
tackle two challenges; assisting the mussel 
farmers in becoming more adaptive based on the 
information provided by MRM and developing 
NBS-projects upstream in the river basins for 
upstream water retention and introduce NBS, 
such as constructed wetlands, to reduce 
pollution (e.g. nitrogen from upstream farms and 
factories).  
 
The payment scheme is proposed as follows;  

- Data beneficiaries (see above) pay a 
yearly subscription fee to access the data   

- The funds are collected centrally (the 
collection of funds and who is most 
suited, is subject to further research) 

- Fund allocation is decided on a yearly 
basis, depending on the adaptive 
capacity of the mussel farmers and the 
availability of NBS-projects to implement  

The governance structure of the PED will be 
crucial to its success. To include the various 
stakeholders, we propose a ‘board of directors’ 
in which all stakeholders are equally 
represented; mussel farmers and associations, 
distribution companies, processing companies, 
retailers, tourism industry, … and the central 
data manager. The board of directors will be the 
decision-making entity, defining the price-setting 

 
21 From Deliverable 5.8: Intermediary Monitoring Report 
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developed to ‘adopt adaptive mussel rafts’. The 
programme would highlight how the mussel 
sector contributes to certain ESG-criteria, and 
how philanthropic support could further assist 
mussel farmers in becoming more resilient. 
Furthermore, the programme in combination 
with the MRM data can help educate and create 
awareness to the broader public about how 
climate change is affecting the ocean, how 
climate adaptation can build resilience and the 
difficulties the local mussel farmers face due to 
climate change and increasing pollution.  

of the PED structure, the allocation of the 
adaptation funds and identifying the data-needs. 
 
To start-up the PED scheme we propose a price 
setting of ca. 300 euro/year/raft, to be paid by 
the data beneficiaries, so the total collected 
funds amount to ca. 1 million euro (if all ca. 3300 
rafts are included), which can be reinvested in 
adaptation practices and research to better 
protect the mussel farmers. The price-setting can 
be reevaluated each year by the ‘board of 
directors’.  
 

 
 

1.5 Step 5: organizing the financial model in time and identifying the 
risks 

Pathway 1: 
Co-financing fund with ESG Support 

Pathway 2: 
Payment-for-ecosystem data (PED) 

Timeline 
Year 1: Involved governments commit to 
setting up a fund and investing the necessary 
resources to develop MRM infrastructure and 
maintain the data management. Mussel 
farmers are convinced to install MRM on their 
rafts. 
 
Year 2: MRM data collection is up and 
running, and providing valuable insights to 
both farmers and the wider public. The 
philanthropic part of the fund is developed 
with the ‘adopt adaptive mussel rafts’ 
programme to attract additional private 
financing. 
 
Year 3: The co-financing fund with ESG 
support is up and running. 

Year 1: Start-up year, the data-manger will need to 
convince the mussel farmers to join the PED scheme 
and subsequently supply the measurement-
instruments. With the data collection in place, data 
beneficiaries can be invited to join the PED-scheme. 

- PED Fund balance: 0 euro 

Year 2: Data beneficiaries pay the ‘subscription fee’ 
and the funds are collected by the central data-
manager. The funds are set aside in this first year, to 
create a financial buffer. The central data manager 
launches a call to provide grants for adaptation 
projects within the river basins of the Ría’s. The call 
can be launched in co-production with the regional 
Galician administration. Regional and local 
government could additionally provide extra 
support to the PED scheme by providing tax-
incentives for data beneficiaries and/or 
farmers/industries up-stream wishing to reduce 
(nitrogen) pollution or provide water retention.  

- PED Fund balance: 500.000 euro (assuming 
not all mussel farmers participate in year 1) 

Year 3: The subscription fees are collected, and 
more data providers (mussel farmers) and data 
beneficiaries will participate in the scheme. 500.000 
euro is granted to adaptation projects that replied 
to the call and were chosen by the board of 
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directors (based on a set of predefined criteria). The 
fund balance has grown to 1 million euro’s, and is 
kept at this level to provide sufficient back-up for 
farmers in the case of emergencies, such as 
damages due to storms.  

- PED Fund balance: 1.000.000 euro 
- Adaptation project allocation: 500.000 euro 

Year 4 - … : The PED scheme is up and running.  
Risks 

Ecological 
- The coastal ecosystem of the Rias 

Baixas is complex, influenced both by 
the Atlantic Ocean and inland up-
stream activities. Aquaculture is thus 
quite fragile, needing to adapt to both 
influences. The co-financing fund may 
not be enough to fully mitigate the 
climate risks.  

Social 
- Mussel farmers may not be interested 

in hosting MRM equipment on their 
mussel rafts, which will make it 
difficult to provide sufficiently 
granular data throughout the Ría’s. 

- Political support and priorities may 
shift with elections 

Economic 
- Political support across various 

governments may not be sufficient to 
cover investment costs and 
operational costs.  

Ecological 
- The coastal ecosystem of the Rias Baixas is 

complex, influenced both by the Atlantic 
Ocean and inland up-stream activities. 
Aquaculture is thus quite fragile, needing to 
adapt to both influences. The PED scheme 
may not be enough to fully mitigate the 
climate risks.  

Social 
- Mussel farmers may not be interested in 

hosting MRM equipment on their mussel 
rafts, which will make it difficult to provide 
sufficiently granular data throughout the 
Ría’s. 

- Supply chain data beneficiaries may not be 
willing to contribute. 

Economic 
- The PED scheme is based on voluntary 

subscriptions to data, a sufficient amount of 
participation is needed collect sufficient 
funds.  

- There is a risk that the MRM data does not 
provide sufficient insight for data 
beneficiaries, resulting in data beneficiaries 
not willing to subscribe.  

- The impacts due to climate change may be 
more extreme, impacting both data 
providers (e.g. damage of rafts and 
monitoring equipment due to more 
extreme storms) and data beneficiaries who 
would be required to pay higher 
subscription fees to cover the costs, risking 
participation in the scheme when 
subscription fees become too high.  
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2 Reflection on feasibility of bankability pathways 
Mussel production presents a common-pool resource challenge, where effective management requires 
coordinated efforts across multiple actors. In exploring viable financial models to support the long-term 
deployment of MRM, two complementary bankability pathways were explored: (1) Blended Co-
financing with ESG support, and (2) Payment-for-Ecosystem Data (PED). Each approach offers distinct 
advantages, and their strategic deployment—either sequentially or in combination—can help balance 
early adoption with long-term financial sustainability. 
 
Pathway 1: Blended Co-Financing with ESG Support 
This model is particularly well-suited to the early stages of implementation, as it de-risks initial data 
infrastructure investments and builds capacity among data managers. Additionally, it aligns with 
broader public policy goals related to climate adaptation, and digital innovation in the blue economy. 
Furthermore, large corporations with ESG-programmes are increasingly interested in investing in 
transparent local community-based adaptation initiatives, making them suitable partners for this 
model. 
 
The social orientation of this pathway is a key strength, as the mussel sector supports employment and 
cultural identity in Galicia. However, it may face limitations in long-term sustainability if entirely reliant 
on grants or philanthropic contributions. The diversity of actors involved may also require time-
consuming coordination and robust governance mechanisms to ensure accountability and 
transparency. 
 
Pathway 2: Payment-for-Ecosystem Data (PED) 
PED positions the MRM as an essential part of a sustainable seafood value and supply chain. By helping 
farmers and therefore the supply chain makes better-informed decisions that reduce the impacts 
caused by climate change and improve quantity and quality, the data generates ‘subscription-based’ 
value that justifies investment by downstream actors. This approach supports supply chain 
accountability and resilience, especially in the context of increasing regulatory and consumer demand 
for sustainable food sourcing. 
 
While PED offers a promising path toward financial self-sufficiency, its feasibility is strongest in the 
medium to long term, after the system has demonstrated its value. A key determinant of the scheme’s 
bankability will be the level of commitment from the local community. If stakeholders along the value 
chain are willing to contribute, reliance on external investors, who require a return-on-investment, may 
not be necessary. 
 
Reflections from local stakeholders 
Based on a workshop held by CETMAR on September 30th 2024 involving local stakeholders, involved in 
the aquaculture value chain (an insurance company, socio-environmental association, a bank, local 
administration, 2 sectoral associations for shell fishing), the following aspects should be further taken 
into account when developing pathways for bankability; 

- Insurance coverage: Insurance coverage is not mandatory. It was reported that there are 
compulsory insurance types, for example for boats, but other insurance types, such as those 
covering extreme weather events, are not compulsory. Non-compulsory insurance coverage can 
be obtained to cover impacts related to red tides, oil spills and chemical pollution. Additional 
guarantees can also be offered to cover damages caused by storms, such as impacts from drifting 
elements. Overall, the insurance sector has been identified as a key-stakeholder in the value-
chain, to help aquaculture farmers become more adaptive. Data provided by MRM could assist 
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insurers in developing preventative measures (providing early warning systems) and better 
predicting possible losses and related claims.  Insurers can contribute in either pathway, either 
as philanthropic investor (pathway 1) or as subscriber and ‘data-beneficiary’ (pathway 2).  

- Bankability: The local stakeholders involved in the workshop were not familiar with the term 
bankability, however there is interest in what bankability could potentially mean. In general the 
stakeholders perceive climate adaptation as providing mostly public benefits, making it difficult 
to translate to cashflows. Additionally, the public sector is perceived as the most important 
investor in adaptation solutions. Considering the interest of the involved stakeholders, both 
pathways can provide a starting point for conversations about increasing the bankability of 
adaptation, both of the mussel sector, and up-stream adaptation projects.  
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EXECUTIVE SUMMARY 
This research aimed to assess the extent to which Nature-based Solutions (NbS) represent a bankable 
proposition for investors in the Westcountry region. Overall our research showed that, at present, 
Nature-Based Solutions (NbS) for climate change adaptation do not present a widely bankable/investable 
proposition for private investors in the Westcountry Region. Nonetheless, appreciation of the risks that 
climate change impacts pose to regional businesses and industries is widespread, and a great deal of 
collaborative action is being taken forward to improve the viability of privately financed climate 
adaptation projects.   

 

 
To measure this, qualitative interviews were completed with a range of private and public-sector 
organisations involved in piloting, financing, funding and managing green finance projects both within 
the Southwest and nationally. Together, interview participants identified 49 barriers currently preventing 
greater investment into nature-based solutions, and 24 potential solutions to accelerate the uptake of 
private finance in the region. The barriers identified largely accord with international consensus on 
factors leading to low investor interest, such as: uncertain revenue streams from ecosystem services; 
inconsistent and expensive monitoring and verification requirements; poor accounting for additionality, 
attribution and permanence of the solutions, and lack of consistent values for ecosystem services. There 
were, however, additional barriers specific to the Westcountry region, such as the incompatibility 
between farm business models dependent on annual revenue subsidies and capital investment models 
suitable to developing credit schemes. Opportunities were identified to further normalize 
farmer/landowner investment into nature-based solutions and Payment for Ecosystem Services (PES) 
schemes, such as use of farm clusters to facilitate the exchange of knowledge and experience in a peer-
to-peer setting, as well as calls for greater clarity from government about the business tax implications 
of entering a long-term conservation covenant. Further barriers unique to regulated businesses (or quasi-
NGO’s), whose investment decisions are subject to scrutiny by regulatory authorities, included the need 

Figure 1, Project development milestones, Investment Readiness Toolkit, Green Finance 
Institute 
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for more successful evaluation of, and willingness to depend upon, NbS at regulatory level, to facilitate 
further investment. Through evaluating blended finance models currently operating in Devon and 
Cornwall in addition to traditional investment schemes, this report brings forward 14 Calls to Action to 
help facilitate the flow of private investment into NbS for climate change adaptation. 

The 14 Calls to Action are as follows: 

1. Regulatory authorities must make it easier for utility companies to invest in nature-based 
solutions, alongside other climate adaptation measures, by moving away from dependency on 
grey solutions and innovating new value frameworks for investment compatible with pluralistic 
values derived from nature-based solutions. 

2. Regulators must support utility companies to mainstream nature-based solutions within their 
daily operations 

3. Where already possible to implement or uplift nature-based solutions within current regulatory 
frameworks, utility companies must do so 

4. Non-regulatory, public and third sector bodies (e.g local authorities, charities, NGO’s) must 
develop greater awareness of private sector need, to ensure that piloted investment projects 
are practical, sustainable and attractive to private investment 

5. Further resource must be provided to Local Planning Authorities to effectively upskill staff 
assessing biodiversity offsets within planning applications 

6. The BNG metric must be revised to reduce the possibility of gamification and subsequent 
possible profiteering at the expense of high-quality environmental projects 

7. Methods for de-risking NbS investment projects must be developed and trialled to increase 
private sector and landowner confidence 

8. Viable methods for transferring investment capital into revenue payments for farmers and 
landowners must be developed to improve the business case for long-term land use change 

9. The development of Community Interest Companies or Special Purpose Vehicles must be 
privileged over private profit models to maintain the highest possible standard of 
environmental outcomes 

10. Innovative financial mechanisms such as Environmental Impact Bonds must be piloted in the 
Southwest 

11. Due to the strategic oversight and sustainability skills available within publicly funded 
environmental organisations (the Environment Agency, Natural England, Local Authority 
Environment Teams, etc), public-sector organisations must be successfully financialised to 
deliver consistent natural capital valuation and baselining services at scale,  

12. Multi-value frameworks must be integrated into NbS project evaluation wherever possible, so 
that broader, intangible and tangible benefits associated with NbS can be measured  

13. More work must be done to overcome public-private sector siloing in order to better 
understand ecosystem service demand and create more compatible governance structures for 
green finance projects. 

Reliable and consistent valuation methods for ecosystem services, as well as sufficient, long-term 
monitoring and evaluation, must be embedded in all green finance projects  
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1.0 Introduction 
 

There are multiple critical factors that affect a project’s bankability, including: project costs; revenue 
potential; benefits and risks1. Climate projects using nature-based solutions (NbS) often have higher or 
more uncertain costs, and revenue potential may be low due to the necessity of high-quality, intensive 
monitoring and evaluation to validate ecosystem service outcomes. High risk and potentially low, 
uncertain revenue represent the ‘two main barriers to securing commercial investment in NbS’ 
internationally.  

Terranomics’ 2022 report titled ‘Nature Based Solutions – a review of current financing barriers and how 
to overcome these’ reaffirmed that the top barrier to investment in NbS (identified by mainstream 
financial institutions, impact investment funds, and NbS-focused accelerators) is a lack of decision-grade 
information on returns and impacts2. This barrier comprises the following key aspects:  

- A weak evidence base, in terms of both financial returns and impact benefits from NbS projects 
- No universal metrics on NbS impacts and effectiveness 
- Weak existing monitoring data and capacity to collect new data at local level creates high cost 

for data collection, undermining project returns 
- Identifying additionality, attribution and permanence of NbS outcomes. This reduces trust in 

the sector. 

Alternatively, NbS projects that have successfully attracted private finance share common attributes. 
WWF and HSBC’s review of key success factors inherent in bankable NbS projects highlighted four 
important aspects requiring detailed development: 

1) Technical set up and design: including project partners selection, design of the technical 
intervention (including location and scale), selection of beneficiaries and analysis/review of the 
regulatory framework, among others 

2) Feasibility and piloting: any activities related to demonstrating the feasibility and bankability of 
the technical concept developed under Phase 1. This can include conducting a feasibility study, 
demonstrating the business case, piloting the concept and securing anchor funders/investors 

3) Investing and structuring: all activities related to generating financial returns (e.g plantation, 
conservation or restoration activities generating carbon credits and production activities for 
projects relying on the sales of sustainable commodities, among others) and environmental and 
social impacts.  

 
1https://citiesclimatefinance.org/publications/what-is-
bankability#:~:text=Political%20support%20for%20a%20project,be%20key%20for%20political%20support. 
2 https://www.wwf.org.uk/sites/default/files/2022-06/WWF-NBS-Public-Report-Final-270622.pdf 

https://citiesclimatefinance.org/publications/what-is-bankability#:%7E:text=Political%20support%20for%20a%20project,be%20key%20for%20political%20support
https://citiesclimatefinance.org/publications/what-is-bankability#:%7E:text=Political%20support%20for%20a%20project,be%20key%20for%20political%20support
https://www.wwf.org.uk/sites/default/files/2022-06/WWF-NBS-Public-Report-Final-270622.pdf
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Figure 2. Success factors for bankable frojects, WWF 

Identifying these high-level barriers and success factors within the mainstream international finance 
sector provides valuable insight into how private finance may be increasingly leveraged at scale for 
environmental projects. 

High-level barriers and success factors that influence a project’s “bankability” are well understood at 
international level, however, at regional level in the Westcountry region existing funding/finance for 
climate change adaptation is more often gained through public-private partnership working. Climate 
adaptation projects are usually publicly funded, and, where they have been developed, 
bankable/investable propositions are more often co-created in collaboration with specific private-sector 
partners to meet a specific individual outcome or need. Barriers to developing bankable climate 
adaptation projects at sub-national scale may be similar to those faced by large-scale impact investment 
banks, however, the regional context and types of actors involved mean that bankability may be affected 
by a different range of factors, or that different solutions are needed.  The purpose of this study is to 
appraise the barriers and solutions to enhancing the bankability of climate change adaptation in the 
Westcountry region.  

 

1.1 Climate adaptation Funding in the UK 
The most recent Climate Change Committee (CCC) report to parliament regarding the UK’s progress in 
adapting to climate change highlighted ‘limited evidence of the implementation of adaptation at the scale 
needed to fully prepare for climate risks facing the UK across cities, communities, infrastructure, economy 
and ecosystems’3. Among the evidence included in the report, progress towards financial solutions was 
seen as ‘mixed’ at best, and ‘insufficient’ both in terms of policies and plans, as well as in terms of 
progress. Adaptation actions related to water supply were largely considered insufficient, despite 
‘credible’ policies and plans being in place. Similarly, progress towards climate resilient agricultural 
production was found to be mixed and insufficient.  

 
3 https://www.theccc.org.uk/publication/progress-in-adapting-to-climate-change-2023-report-to-parliament/#key-messages 

 

https://www.theccc.org.uk/publication/progress-in-adapting-to-climate-change-2023-report-to-parliament/#key-messages
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Whilst a lack of data precludes any precise measure of projected economic impacts, current estimates 
suggest that failing to adapt to just 9 out of the 61 nationally identified climate risks could incur annual 
damages of ‘£5 billion to £10 billion /year by mid-century, rising to £tens of billions/yr late century’. 
Whilst public funding is likely to be essential to meeting this adaptation gap in the immediate term, 
‘private finance will become increasingly important’. 

 

To avoid these incurred damages, it is estimated that ‘adaptation costs for the UK of £4 billion/year on a 
per capita basis, but £25 billion/year on a GDP equivalent basis’ should be spent on climate adaptation 
actions. The annual costs of implementing these climate adaptation actions are predicted to be highest 
for dealing with flooding and overheating, and lowest for infrastructure and the natural environment.4  

Despite the clear need for greater funding for climate change adaptation measures, evidence shows 
several significant barriers preventing the development of adaptation projects (Frontier, 2023). The 
barrier typology developed by Frontier Economics in a 2023 CCC report categorises the barriers as: 

1) Markets and Revenue. Many adaptation actions do not produce quantifiable revenue streams, 
therefore finding revenue to repay finance is challenging and limits investment interest. 

2) Lack of information and support. Information gaps around future climate risk and the 
effectiveness of adaptation measures reduce willingness to pay. 

 
4 https://www.theccc.org.uk/wp-content/uploads/2023/01/The-Costs-of-Adaptation-and-the-Economic-Costs-and-Benefits-of-
Adaptation-in-the-UK-Paul-Watkiss.pdf 

 

Figure 3. Figures from the Climate Change Committees 'Progress in Adapting to 
Climate Change parliamentary report' 2023.  

https://www.theccc.org.uk/wp-content/uploads/2023/01/The-Costs-of-Adaptation-and-the-Economic-Costs-and-Benefits-of-Adaptation-in-the-UK-Paul-Watkiss.pdf
https://www.theccc.org.uk/wp-content/uploads/2023/01/The-Costs-of-Adaptation-and-the-Economic-Costs-and-Benefits-of-Adaptation-in-the-UK-Paul-Watkiss.pdf
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3) Bankability of climate adaptation projects. It is more difficult to develop investment ready 
adaptation projects, as well as more difficult to subsequently get them financed, compared to 
other investment projects 

4) Regulation. Changes to regulations are sometimes required to enable adaptation projects to 
proceed, presenting a barrier to investors. 

The report also cited a significant ‘lack of first-hand evidence about…the barriers faced in the UK by 
projects involving adaptation investment’ (Frontier, 2023). The purpose of this study is to explore with 
stakeholders the current bankability of nature-based solutions for climate change adaptation in the 
Westcountry region, as well as appraise existing barriers/opportunities concerning adaptation 
investment.  

 

1.2 Climate change adaptation in the Westcountry Region 
In the past year, the total Climate Change, Environment and Transport budget for Devon County Council 
Unitary Authority was £119 million, of which it is unclear how much direct funding was allocated to 
climate change adaptation schemes5. For Cornwall Council Unitary Authority, the budget for 
Environment, Partnerships and Climate Change was £2.46 million for 2023-246. Compared with the 
predicted national adaptation costs, this clearly represents an ‘adaptation gap’ (European Commission, 
2021; McQuaid et al., 2021; United Nations Environment Programme, 2021) in Devon and Cornwall 
consistent with the global shortfall in climate adaptation funding. Whilst climate finance flows for 
mitigation measures have seen a ‘major uplift’, ‘the level of adaptation finance is much lower, estimated 
at 5% of total flows7’. 

 
5 https://www.devon.gov.uk/finance-and-budget/budgets/ 

6 https://www.cornwall.gov.uk/media/1vtl3ulc/budget-book-2023-24-updated.pdf 

7https://www.theccc.org.uk/wp-content/uploads/2023/01/Barriers-to-financing-adaptation-actions-in-the-UK-Frontier-
Economics-Paul-Watkiss-Associates.pdf 

Figure 4. Climate Change Committee graph showing annual cost of a range of adaptation 
actions. 

https://www.devon.gov.uk/finance-and-budget/budgets/
https://www.cornwall.gov.uk/media/1vtl3ulc/budget-book-2023-24-updated.pdf
https://www.theccc.org.uk/wp-content/uploads/2023/01/Barriers-to-financing-adaptation-actions-in-the-UK-Frontier-Economics-Paul-Watkiss-Associates.pdf
https://www.theccc.org.uk/wp-content/uploads/2023/01/Barriers-to-financing-adaptation-actions-in-the-UK-Frontier-Economics-Paul-Watkiss-Associates.pdf


 

TransformAR Deliverable 5.5  11 

www.transformar.eu 

 

 

The Climate Change Risk and Opportunity Assessment (CCRA) for the Westcountry region identifies 64 
discrete climate change impacts, each with associated risk and urgency scores (Climate Resilient DCIoS 
Adaptation Strategy, 2023). The five major impact themes identified for the area are: river and surface 
water flooding; sea level rise & coastal flooding and erosion; reduced water availability due to drought 

 
 

Figure 5. Devon County Council budget book figure 
demonstrating annual cost/statuatory service provided. 

Figure 6. modelled data from PIK demonstrating increase in the leaf area index under future 
climate scenarios 
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conditions; temperature change (extreme heat and cold), and ‘cascading impacts’ – i.e ‘impacts triggered 
by multiple hazards occurring coincidentally or sequentially, creating substantial disruption to human and 
natural systems’ (Collins et al. 2019).  

With projected increases in winter rainfall and frequency of storm events, the likelihood of greater 
magnitude floods occurring more frequently increases, putting properties and infrastructure at risk and 
incurring major cascading impacts across human health, biodiversity ecosystems, and the economy. 
Despite  predicted increases in overall plant coverage shown in Figure 6, under present land management 
practices increased winter rainfall will worsen agricultural runoff. In autumn there is currently low leaf 
area index (low plant coverage) and high precipitation, resulting in greater nutrient loading into riparian 
systems. This leads to algal blooms, lowering dissolved oxygen and therefore reducing biodiversity. 
Warmer climatic conditions intensify droughts, increasing the likelihood of  eutrophication8. 

The largest regional, publicly funded organisation working on climate change adaptation is the Devon, 
Cornwall and Isles of Scilly Climate Impacts Group (DCIoS CIG). Chaired by the Environment Agency and 
comprised of representatives from a broad range of public-sector organisations, the CIG has produced a 
regional climate adaptation strategy, including a Climate Change Risk and Opportunity Assessment 
(CCRA, figure 7), which recommends high-level actions prioritised from immediate term to long-term. 
The plan codifies actions for the Natural Environment, Infrastructure, Health & the Built Environment, 
Business & Industry, and Cross-Cutting actions requiring national and international collaboration. Climate 
risk is further addressed by locally developed climate adaptation plans, as well as work undertaken by 
charities and NGOs, such as the Wildlife Trust and WRT. Despite some strong publicly funded progress to 
accelerating climate adaptation, the adaptation finance need can not be reached with public and NGO 
funding alone.  

Private sector stakeholders, ranging from individual households, SME’s, the agriculture value chain, and 
larger industries all profit from resilient ecosystems and the avoidance of damage due to climate hazards. 
Therefore it is imperative that private-sector finance must become available for regional climate 
adaptation projects/schemes.  

 

 
8https://digitalscholarship.unlv.edu/cgi/viewcontent.cgi?article=1561&context=fac_articles#:~:text=As%20a%20summary%2C
%20increasing%20air,23%2C%2026%2C%2046%5D. 

 

Figure 7. Summary of climate impacts in the Westcountry Region provided by the DCIOS. 

https://digitalscholarship.unlv.edu/cgi/viewcontent.cgi?article=1561&context=fac_articles#:%7E:text=As%20a%20summary%2C%20increasing%20air,23%2C%2026%2C%2046%5D
https://digitalscholarship.unlv.edu/cgi/viewcontent.cgi?article=1561&context=fac_articles#:%7E:text=As%20a%20summary%2C%20increasing%20air,23%2C%2026%2C%2046%5D
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1.3 The role of TransformAr 
TransformAr allows us to explore opportunities for green finance solutions in the region, contributing to 
action BIA2 in the DCIOS Adaptation Strategy: ‘Develop business engagement strategies to enable local 
authorities and regional action groups to assess private sector needs, gain inputs, and consult companies 
on practical implementation of adaptation actions’. Under TransformAr, Key Community Systems (KCS) 
focussed on agriculture and water management have been operationalised to develop climate adaptation 
plans (see deliverable 3.8). The adaptation plans codified a range of actions suitable for stakeholders in 
the agriculture and water management sectors, however the key barrier to implementation is lack of 
sustainable funding.  

In this project, nature-based solutions are explicitly put forward as adaptation solutions because of it’s 
co-benefits, long term resilience and often low investment costs (figure 8) 

 

 

 

 

 

Figure 8. Model showing how different farming practices and nature based solutions 
impact water quality and flooding. 
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1.4 Financing nature based solutions: nutrient credits for climate 
change adaptation 

Due to the lack of direct funding for climate change adaptation, WRT tested the viability of using new 
nutrient credit schemes to leverage greater funding for climate change adaptation measures. Nature-
based solutions such as ponds, leaky dams, swales and bunds help to both mitigate nutrient pollution 
and support climate change adaptation, meaning finance available to tackle nutrient pollution issues also 
support adaptation efforts. 

Nutrient credit schemes were introduced in the UK to tackle water quality issues. Based on the Dutch 
Nitrogen Case, 9 which ruled that nutrient loading into internationally important sites (SPA’s, SAC’s and 
Ramsar Sites) must be limited, this UK legislation requires developers to offset excess nutrients, so that 
new dwellings do not add additional burden to sewage systems and wastewater treatment plants. Whilst 
in the Netherlands this led to the development of nitrogen permits, in the UK planning permission for 
property has been suspended in SSSIs and SAC’s until developers can obtain phosphate credit purchase 
agreements, proving they are offsetting the additional projected nutrient load expected from their 
housing project(s).  

To fulfil the demands of this new legislation, nutrient credits & pilot marketplaces began appearing in 
affected areas across the UK.10 Emergent markets involve varying degrees of public and private sector 
finance.  

 Nutrient credit markets have been constructed in a wide variety of ways. For example, in the Solent in 
Hampshire, nutrient credits are entered into a bidding process through an online marketplace, whereby 
private landholders and buyers can interact through an online auction. Public-sector funding was used to 
establish the virtual platform, however trading is managed directly between private partners, meaning 
private finance is used to pay for project development. The auction mechanism means the cost/unit of 
phosphate is contingent on demand11.  

 
Figure 9. Model of the Solent Nutrient Catchment Market, demonstrating how nutrient credit 
schemes function in other parts of the UK. 

 
9 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A62017CA0293 
10https://www.gov.uk/government/publications/natural-englands-nutrient-mitigation-scheme-for-developers 
11 https://www.solentnutrientmarket.org.uk/ 

 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A62017CA0293
https://www.gov.uk/government/publications/natural-englands-nutrient-mitigation-scheme-for-developers
https://www.solentnutrientmarket.org.uk/
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Nutrient credit schemes in Devon and Cornwall 

In the Westcountry region, although several natural capital marketplaces have emerged to facilitate the 
trade of ecosystem services1213, an online marketplace explicitly designed to support the trade of nutrient 
credits is not currently available. Instead, local authorities have worked with NGO’s such as the 
Westcountry Rivers Trust and the Devon Wildlife Trust to engage landowners in credit development 
projects. In the Camel and Axe catchments, WRT worked to find strategic opportunities for the 
development of NBS that would both mitigate nutrient pollution and support climate change adaptation 
by slowing flows and re-naturalizing waterways. As WRT have a strong track-record of landowner 
engagement, we operate as a ‘broker’ between credit purchasers and suppliers, ensuring excellent 
environmental outcomes. 

Government support: Camel Catchment 

In Cornwall, the local authority, Cornwall Council, volunteered to invest the initial capital for nature-based 
solutions, paying landowners an up-front sum to develop NBS for nutrient mitigation (& climate 
adaptation) on their land, with the stipulation that the council would own the resultant credits. The local 
authority may then sell the credits to developers to recover their costs. This support model has several 
key advantages, but also presents several key challenges when assessing the bankability or financial 
sustainability of climate adaptation. 

Benefits: 

• Use of public funding to develop credit projects accelerates outcomes, as risk to private 
developers is removed. 

• Resultant ecosystem services do not need to represent high revenue/rate of return, as local 
authorities do not need to generate profit.  

• Planning authorities within local governments are well-placed to sell resultant credits to 
developers, as they have a pre-established professional relationship 

• Prevents stagnation at the ‘seed funding’ or project development phase, often encountered 
when attempting to attract private investment for nature-based solutions. 

Challenges: 

• Lack of consistent value/unit of phosphate makes valuation of NBS difficult, delaying uptake. 
Landowners need a consistent value to make informed decisions against other land use options. 

• Lack of clarity around future liability for ecosystem service assets, as well as potential litigation 
risks associated with delivery failure. Results in delay and uncertainty for landowners. 

• Focus on nutrient credits in order to meet statutory demand results in failure to capitalize 
potential additional revenue streams associated with the NBS created. Does not help to 
facilitate future private-sector investment. 

A further appraisal of the benefits and challenges to blended finance will be included in the discussion of 
the bankability interview process. 

 
12 https://www.linc-cornwall.com/hub/home 
13 https://www.northdevonbiosphere.org.uk/natural-capital-marketplace.html 

 

https://www.linc-cornwall.com/hub/home
https://www.northdevonbiosphere.org.uk/natural-capital-marketplace.html
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Private finance: Axe Catchment 

The local authority in the Axe catchment did not capitalise nature-based solutions yet. However the local 
authority has decided to invest, meaning more action should emerge on this issue in future. In the 
bankability interview process, other financing instruments then the blended structure tested in the Camal 
Cathment will be explored. 
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2.0 Research methodology 
Whilst the TransformAr project has provided an opportunity to explore existing avenues for climate 
adaptation finance through leveraging nutrient neutrality markets, there is a broader context for 
financing NBS for climate change adaptation in Devon and Cornwall. Although many of these markets are 
relatively new, products such as biodiversity credits, carbon credits and more holistic solutions such as 
private funding for floodplain or sand dune restoration are being explored by a wide variety of regional 
actors, including local authorities, businesses and green finance consultants. Together, these represent a 
much broader and more varied picture of climate change adaptation in the Westcountry. To more fully 
assess the financial sustainability of climate adaptation finance in the region, WRT have conducted a 
bankability assessment for Nature Based Solutions. The findings in this report are based on a series of 
qualitative interviews with key regional actors that took place in August-September 2024. Interviewees 
were from a variety of organisations, including utility and water companies, green finance consultants, 
local authorities and businesses seeking to generate revenue through ecosystem service provision. The 
interviews focused on finding barriers to developing bankable NbS projects, as well as possible solutions. 

2.1 Topic list and respondent selection 
The topic list and list of participants for the interviews can be found in Part I: Introduction to this 
deliverable.  

From a pool of 63 prospective participants, nine were ultimately scheduled for interview. Participants 
were selected to represent a range of stakeholders involved in climate adaptation finance in the 
southwest, as well as innovative green finance projects based further afield in the UK. The organisations 
taken forward to interview were: 

1) Southwest Water 
2) Green Finance Institute 
3) Cornwall Council, Planning Department 
4) Local Investment in Nature Cornwall (LINC) 
5) United Utilities 
6) The Rivers Trust 
7) Nature Southwest, or, the East Devon and West Dorset Green Finance Group 
8) LSP Leadership 
9) Cornwall Council, Environment Team 

2.2 Analysis 
Participants identified a total of 49 barriers and 24 potential solutions for accelerating uptake in climate 
adaptation finance. The barriers and solutions were grouped according to seven key categories: 

1) Public sector governance and regulation 
2) Private sector governance 
3) Economic 
4) Skills and Knowledge 
5) Physical Capital 
6) Socio-cultural 
7) Environmental 

Each barrier was then assessed according to a decision-support matrix process, to determine which 
barriers represented priority issues for the region. The assessment criteria included:  
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- Consensus: how many people agree that this barrier represents an issue? How common is this 
barrier? 

- Scale: Is this barrier experienced locally, regionally, or nationally? Scale provides an 
approximation of possible impact. 

- Complexity: To what extent does this issue require new partnership collaboration, or a high 
degree of technical input? To what extent does it rely on a wide range of individual factors? 
Does it represent a complex or a simple challenge? 

Of these, complexity and scale were weighted highly, as complex, large-scale problems likely represent 
the most difficult challenges. Whilst consensus also approximates impact, it is likely that participants from 
oppositional industries will have different values, opinions and approaches to the same environmental 
problems, making consensus difficult to judge objectively.  

Each criteria was assigned a weighted score, and a defined Likert scale against which different barriers 
could be assessed: 

Table 2.1 Weighing scores 

Consensus (weighted 2) Scale (weighted 3) Complexity (weighted 3) 

How many people agree that this 
is a barrier? (1 = low, 9 = high). 
Numbers 1-9 reflect number of 

participants who mentioned this 
barrier. 

Does this barrier have a local, 
regional, national or 

international impact? (2 = local, 
4 = regional, 6= national, 8 = 

international) 

Does this barrier present a 
complex or a simple challenge? 

(2 = highly simple, 4 = 
moderately simple, 6 = 

moderately complex, 8 = highly 
complex) 

 

To determine the score, the weight assigned to each option is multiplied by the rating assigned to each 
of its corresponding criteria. The totals across each category were then added together to generate the 
final score. Due to the relatively small number of solutions identified, solutions were not subjected to the 
same assessment. Solutions include both practical measures that have been trialled, as well as broader 
suggestions and ideas. 

3.0 Results 
The following tables outline each of the barriers identified, worded in accordance with interview 
transcripts. Each table also includes the final score.  

 

3.1 Public sector governance 
Barriers 

Table 3.1 Scoring of barriers 

Barriers Faced by Public Sector Governance and Regulation Score 

PUSG B1 Lack of decision-grade data on NBS outcomes 19 

PUSG B2 No legally registered habitat bank or BNG provider set up in Cornwall 26 
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PUSG B3 Mandatory BNG put existing conservation projects at risk which 
hadn’t factored in the costs of a planning application into project 
grant application 

26 

PUSG B4 Taxing carbon credits reduces appeal of entering scheme 26 

PUSG B5 No clear guidance for LPA’s assessing BNG applications 28 

PUSG B6 Local Planning Authorities (LPA) not necessarily qualified, 
resources/experienced enough to assess Biodiversity Net Gain (BNG) 
applications 

28 

PUSG B7 Public funding & decision-making can reduce private sector 
confidence if political will for sustainability measures is scrapped 

32 

PUSG B8 Whilst climate resilience is ‘nice to have’ there is currently no specific 
government driver for investment in it. 

32 

PUSG B9 Net-zero 2050 targets reduce farmer interest in selling credits vs 
retaining them to achieve own offsetting targets.  

32 

PUSG B10 Regulatory timeframe that utility companies are subjected to doesn’t 
fit well with other kinds of project funding. Aligning these would 
support greater investment by private water companies. 

34 

PUSG B11 If BNG uplift is not possible on site, or within a constituency, doing so 
offsite requires close collaboration with neighbouring LA’s, which 
might not be possible. 

38 

PUSG B12 Possible to ‘gamify’ BNG metric and create low-grade habitat to fulfil 
BNG requirements & generate credits 

38 

PUSG B13 Standardised national/international methodologies (e.g BNG metric, 
volumetric water benefit accounting) lose nuance at local scale. 
Sometimes if projects don’t fit into the calculator, they become 
unfeasible due to faults with the calculator 

38 

PUSG B14 Organisations with regulatory responsibilities need to have certainty 
of outcomes, which NBS do not always provide 

44 

PUSG B15 Further work needed to establish governance and monitoring 
schemes capable of working over a 30 year period, and working out 
how the finances of that stack up. 

44 

PUSG B16 No clear charging model for how to pass on the costs of operating as a 
responsible body, in order to ensure it’s viable for local authorities to 
do so. 

44 

PUSG 15 OFWAT assesses 5-year business plans based purely on cost-efficiency 
models. Difficult to integrate intangible/holistic values associated with 
NBS employed for discrete outputs into regulatory decision-making 
frameworks. 

46 
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Conceptual solutions 

Participants identified four solutions to the barriers in this category, calling for greater integration of 
holistic values into decision-making processes for regulators, and greater mainstreaming of nature-based 
solutions. 

Table 3.1 Solutions 

Solutions Possible within Public Sector Governance and Regulation 

PUSG S1 Integrating multi-value framework into decision-making processes helps to overcome 
the issue of low valuation for other, holistic benefits delivered by NBS (solves barrier 
#4). 

PUSG S2 In response to storm overflow spills, government incentive to use more NBS to 
achieve spill reductions 

PUSG S3 Regulatory framework currently includes possibility to maintain NBS projects for 
environmental outcomes, rather than water quality outcomes 

PUSG S4 Devolved power gives local authorities better control over their funding allocation 

 

These outcomes suggest that for climate adaptation actions to become more ‘bankable’, or to attract 
increased investment, action must be taken at two levels. Firstly, regulatory authorities must make it 
easier for utility companies to make the necessary investments in nature-based solutions, or other 
climate adaptation measures. Regulatory authorities must move away from dependency on grey 
solutions in response to climate impacts and innovate new value frameworks compatible with nature-
based solutions. Regulators must also support utility companies to mainstream nature-based solutions 
into their daily operations. Where already possible to uplift environmental outcomes within the 
regulatory framework, this must be taken forward. Devolved power may provide one possible means by 
which to remove national regulatory barriers. 

Secondly, non-regulatory, public-sector bodies working on regional climate adaptation must develop a 
greater awareness of private sector need, to enable them to implement practical, sustainable actions.  

Only once these barriers are overcome, and the needs of private-sector organisations met, can climate 
adaptation finance progress. 

Once financed, for climate adaptation efforts to more successfully deliver positive environmental 
outcomes changes must be made to the governance of new policy such as Biodiversity Net Gain (BNG).  

 
Participants expressed multiple concerns over the governance of this legislation. Local Planning 
Authorities do not feel they have the necessary training or support to independently verify BNG 

What is BNG? 

Mandatory BNG requires that all new developments over a certain size threshold must deliver 10% 
uplift in biodiversity, either through improved on-site interventions, or through offsetting through a 
credit purchase agreement. BNG is assessed using a universal UK government tool, designed to assess 
the biodiversity potential of a range of existing, enhanced or soon-to-be created habitats. The tool can 
then calculate sellable biodiversity units based on habitat improvement. Where necessary, developers 
must submit supporting evidence outlining the BNG uplift achieved by new developments for review 
by the Local Planning Authority (LPA) as part of the planning permission process.  
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information presented on planning applications. Participants also raised concerns about the possibility of 
‘gamifying’ the BNG metric, either by simply creating the lowest grade habitat necessary to fulfil the 
planning requirement, or to sell the maximum number of credits for minimal input, thereby reducing the 
bankability of climate change adaptation interventions. 

 

Regional action on identified barriers and solutions 

To overcome these challenges and implement these solutions at a regional level, the Devon, Cornwall 
and Isles of Scilly Adaptation Strategy14 codifies the need for greater understanding of private sector 
investment drivers in action BIA2: “Develop business engagement strategies to enable local authorities 
and regional action groups to assess private sector needs, gain inputs, and consult companies on practical 
implementation of adaptation actions.”15 Whilst progress against this action is currently unreported, the 
Climate Impacts Group are working to operationalise all actions within the strategy, meaning this action 
will gain traction going forward. 

The Climate Adaptation Plan developed with public sector partners as part of Deliverable 3.3 also codified 
an action to ‘establish green finance mechanisms for NBS’, to achieve which improved engagement with 
a range of landowners and regulators was recommended. This action plan was presented to the Camel 
Catchment Partnership, and many of the actions identified already align with their strategic aims. 

To further overcome the barrier against integrating holistic and intangible values into utility company 
valuation processes, Southwest Water are working to mainstream Nature-Based Solutions through their 
Green First programme: a new framework designed to assess whether natural flood management (NFM) 
and NBS can be used to tackle flooding and storm water overflow spills, and to prioritise these where 
possible. This framework contributes towards their goal of making ‘10% of the available surface water 
area of our interventions to 2030 to be NBS’, meaning that ‘50% of surface water flow in the catchment’ 
will be tackled through NBS. Ostensibly, this approach is valued due to the ‘wider public benefits’ afforded 
by natural processes, which are ‘important for [] customers and communities to visit and enjoy’16. Green 
First is a good example of how, without further intervention in favour of NBS at regulator level, private 
companies can optimise their existing processes to leverage further investment into sustainable climate 
change adaptation, particularly through valuing intangible social or cultural benefits. 

With some work towards overcoming these barriers to climate adaptation finance in the Westcountry 
region, the implications for future bankability of climate change adaptation are promising. There remains, 
however, further work to be done to establish consistent evaluation and quantification of ecosystem 
services to help increase investor confidence. 

3.2 Private sector governance 
Barriers 

Table 3.1 Scoring of barriers 

Barriers Faced by Private Sector Governance  Score 

PRSG 1 The need for revenue payments as well as capital/ upfront 32 

 
14 https://www.climateresilient-dcios.org.uk/ 
15https://www.climateresilient-dcios.org.uk/view-adaptation-strategy/?cat_id=11919&subsection=3_2_4 
16 https://www.southwestwater.co.uk/siteassets/documents/about-us/dwmp/our-plan/our-green-first-framework_final.pdf 

 

https://www.climateresilient-dcios.org.uk/
https://www.climateresilient-dcios.org.uk/view-adaptation-strategy/?cat_id=11919&subsection=3_2_4
https://www.southwestwater.co.uk/siteassets/documents/about-us/dwmp/our-plan/our-green-first-framework_final.pdf
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PRSG 2 Failure of NBS to perform leads to risk of prosecution, reducing 
likelihood to take risk 

38 

PRSG 3 No strategic, joined-up approach to developing business cases for NBS 
for climate change adaptation. Big gap, highly necessary for proof of 
concept. 

38 

PRSG 4 Lack of data sharing means decision-makers don’t have access to best 
possible data 

38 

PRSG 5 No trustworthy way to quantify additional holistic/intangible benefits 
derived from BNG increase, so at the moment not easy to upsell 
credits based on co-benefits 

44 

PRSG 6 Mis-match in confidence ratings and limits between different 
industries 

50 

 

Conceptual solutions 

Participants identified four possible solutions to issues around private-sector governance.  

Table 3.1 Solutions 

Solutions Possible within Private Sector Governance 

PRSG S1 Working with other catchment management organisations to create a community 
interest company which helps split the costs of NBS investment between a larger 
group of shareholders, each of whom benefit from the resultant ecosystem services. 

PRSG S2 Purchasing ecosystem services from another company which you have invested in, 
rather than generating own assets 

PRSG S3  ‘Green First’ decision-making framework helping NBS become central to water 
management decisions 

PRSG S4 Trialling and developing natural catchment management plans 

 

These outcomes highlight a lack of private-sector confidence in revenue streams from ecosystem 
services, as well as a desire to reduce additional litigation risks in the event of NBS failing to deliver. 
Uncertainty around the robustness of holistic valuation systems in accounting for intangible co-benefits 
of ecosystem services was also raised here. Participants expressed interest in ways to reduce uncertainty 
by aggregating investment from smaller investors, splitting the cost and reducing individual risk.  

In addition to managing risk on an individual basis, differences between the acceptable levels of 
performance risk associated with ecosystem services for different organizations and industries presents 
an additional barrier. For instance, NGO’s with public funding to establish green finance pilot projects 
may be better able to provide finance with uncertain outcomes, however infrastructure or utility 
providers require greater certainty, predictable outcomes, and/or a fixed rate of return. Whilst public-
sector leadership and funding is essential to increasing private-sector confidence and establishing the 
market, further work must be done to assess and prioritize the needs of industries requiring higher 
certainty in NBS outcomes. 
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Finally, incompatibility between pre-existing payment mechanisms for land use (e.g revenue payments 
issues by the rural payments agency, or ELMS schemes), and private investment models prevent 
landowners from committing to credit scheme development. 

 

Regional action on identified barriers and solutions 

The East Devon and West Dorset Green Finance Group unites landowners and sustainability practitioners 
to aggregate offers for natural capital products such as biodiversity net gain (BNG) units, carbon or 
nutrient credits at sufficient scale to attract purchase. Funded by NEIRF, this project aims to establish a 
Community Interest Company (CIC) to overcome the barrier around insufficient business cases existing 
for NBS. In addition, local business Chrysalis Regeneration is testing the business case for ecosystem 
services, acquiring low-cost underutilised land and regenerating it, maximizing biodiversity uplift, 
renewable energy production, carbon sequestration and storage, recreational space, housing and 
sustainable water management. Investment will be repaid through the sale of ‘ESG benefits’17 to private 
companies. If successful, this should support wider investor confidence in the business case for NBS, 
enhancing finance for climate change adaptation. 

The Environmental Farmers Group18 (EFG) is also operational in west Dorset. EFG is a national farmer 
cooperative designed to make it easier for farmers to supply ecosystem services to prospective buyers, 
whether to fulfil statutory obligations such as biodiversity net gain, or on a voluntary basis. Aggregating 
farmers releases more land for natural capital projects, providing ecosystem services at sufficient scale 
to make a viable business case. This model helps to overcome barriers around the insufficient 
development of business cases for NBS, as well as the barrier identified around matching revenue 
payments required by farmers with capital payments normal in private profit models. 

 

3.3 Economic barriers and solutions 
Barriers 

Table 3.1 Scoring of barriers 

Economic barriers Score 

EC B1 Lack of landowner buy-in 26 

EX B2 Questionable integrity of credit schemes  28 

EC B3 Novelty of some nature markets makes investor confidence difficult 32  

EC B4 Not culturally normal for investment in NGO’s to receive return. There 
is no precedent for this.  

Developer demand can become quickly saturated, as there are more 
credits than buyers. Prior to the 10% BNG uplift requirement, there 
was zero interest in investment in off-site credits developed by 
council. Suggests strong role for government legislation in driving 
demand. 

32 

 
17 The Opportunity — Chrysalis 
18 https://www.environmentalfarmersgroup.co.uk/trade-natural-capital/for-buyers/ 

 

https://www.chrysalisregeneration.com/opportunity
https://www.environmentalfarmersgroup.co.uk/trade-natural-capital/for-buyers/
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EC B5 Traditional accounting systems incapable of managing investments in 
nature regeneration as ‘costs’ or ‘values’ (e.g stone for pond lining) 

32 

EC B6 Limited to recognised markets. Precludes innovations around natural 
capital products 

38 

EC B7 NBS are less efficient/cost-effective when tackling issues in silo, 
because a grey/engineered solution tackles individual issues directly, 
and NBS deliver a variety of benefits of which the desired outcome is 
only one.  

38 

EC B8 Lack of natural capital valuation baselining leading to price 
uncertainty and variability 

40 

EC B9 Possible reduction in residual land value, as RICS land valuation does 
not include improvements for nature 

40 

EC B10 Overestimation of market demand for BNG credits/units. Large scale 
demand has yet to emerge. 

42 

EC B11 Return on investment in natural capital products might lead to a 
further barrier whereby the total value of the intervention is not 
reinvested into the environment. Private profit is a faulty model for 
nature restoration. 

50 

 

Conceptual solutions 

Participants identified 8 solutions in the Economic category. 

Table 3.1 Solutions 

Economic solutions 

EC S1  Areas where there are established values for specific ecosystem services make it 
easier for investors to prioritise those. 

EC S2 Environmental Impact Bonds. Benefits: the ‘pay for success’ model incentivises 
positive outcomes and reduces risk. Drawbacks: there is a need for sophisticated 
monitoring to attribute the outcomes to the project interventions. It also requires 
extensive physical, social and human capital 

EC S3 Parametric insurance potentially highly successful in funding measures that protect 
communities from climate change impacts 

EC S4 REPLENISH - sale of water attenuation so corporates can offset water use 

EC S5 Preference for establishment of CIC’s/SPV’s etc. to meet funding gap 

EC S6 ‘Return on investment’ can look like a saving made, rather than a literal profit. E.G, if 
Local Authorities sell a few credits they can afford to maintain public spaces. They 
cover their own costs. 

EC S7 Catchment nutrient balancing. Water companies pay farmers to offset nutrient 
pollution using on-farm methods, which fulfils their permitting requirements. 

EC S8 Triodos bank loaning against offtake agreements. 
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The highest priority barrier in this category concerns the incompatibility between private profit models 
and achieving excellent environmental outcomes. Private profit models necessarily disincentivise 
investors from delivering the best environmental outcomes, as the total value of the ecosystem service(s) 
sold necessarily includes a revenue percentage. The suggested solution to this barrier is a preference for 
the establishment of CIC’s or Special Purpose Vehicles (SPV’s), to minimize profiteering. This solution is, 
however, currently inconsistent with government leadership, which to-date has shown a strong 
preference for free-market solutions consistent with a desire for the ‘financialization of public 
infrastructures and services…encouraged by neoliberal ideas and austerity politics’ (Trotta, 
“Environmental Impact Bonds: Review, challenges & perspectives”, Current Opinion in Environmental 
Sustainability, February 2024).  

Environmental Impact Bonds (EIB’s) also represent an attractive solution. A lack of data, however, makes 
it difficult to understand the extent to which this type of investing is currently operational in the UK. 

The HM Treasury report on UK Green Financing Allocation and Impact discloses a total of £10.5 billion of 
private finance raised to finance solutions across six eligible green expenditure categories in 2022-2023: 
clean transportation; renewable energy; energy efficiency; pollution prevention and control; living and 
natural resources; and climate change adaption. This was achieved through the ‘issuance of sovereign 
green bonds (green gilts) provided by the debt management office (DMO)’, which amounted to £9.9 
billion, and the sale of National Savings & Investments (NS&I) retail Green Savings Bonds’, which 
amounted to £0.6 billion (HM Treasury, UK Green Financing Allocation and Impact Report, September 
202319).  Whilst EIB’s and Green Bonds represent differing degrees to which financial benefits are tied to 
environmental outcomes, and even though ‘public market strategies remain a small subset of the market’ 
(Impact Investing Institute, ‘The UK Impact Investing Market’ 202420), this figure nonetheless represents 
an increase in public green finance made available to support climate change adaptation efforts. Of this 
government investment portfolio, Devon and Cornwall benefit most directly from the Flood and Coastal 
Erosion Risks Management and agri-environment scheme allocations, totalling £1.5 billion.  

The Impact Investing Institute’s 2024 report on ‘The UK Impact Investing Market: size, scope and 
potential’ highlights that current UK impact investment portfolios are allocated most strongly towards 
achieving three climate-focused UN Sustainable Development Goals (figure 10). 

 
19https://assets.publishing.service.gov.uk/media/651446cdb1bad4000d4fd916/HMT-
UK_Green_Financing_Allocation_Impact_Report_2023_Accessible.pdf 
20https://www.impactinvest.org.uk/wp-content/uploads/2024/09/The-UK-impact-investment-market-Size-scope-potential.pdf 

 

“Environmental impact bonds can be a useful tool, but certain aspects of the regulatory environment 
need to be in place, as well as easily verified outcomes, to support that type of scheme” – Green Finance 
Institute 

https://assets.publishing.service.gov.uk/media/651446cdb1bad4000d4fd916/HMT-UK_Green_Financing_Allocation_Impact_Report_2023_Accessible.pdf
https://assets.publishing.service.gov.uk/media/651446cdb1bad4000d4fd916/HMT-UK_Green_Financing_Allocation_Impact_Report_2023_Accessible.pdf
https://www.impactinvest.org.uk/wp-content/uploads/2024/09/The-UK-impact-investment-market-Size-scope-potential.pdf
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Furthermore, 55% of impact investors reported that they make investments which support climate 
change adaptation and resilience (figure 11). Whilst this does not present evidence of the specific use of 
EIB’s, it nonetheless demonstrates a high focus on positive environmental outcomes within the UK impact 
investment sector.  

Parametric insurance is another possible solution for financing climate adaptation measures, although 
there are no current examples of its use for climate impact mitigation in the UK. Whilst traditional 
indemnity insurance issues payments following an extreme event and a thorough claim assessment, 
parametric insurance uses climate modelling to issue payments once environmental conditions reach a 
certain, pre-determined parameter, such as wind speed, or sustained high temperature. Case studies on 
the use of parametric insurance demonstrate successful application for coral reef restoration21, recovery 
from drought and cyclone threat, amongst others22. In the UK, insurance company Blink Parametric has 
piloted the use of parametric insurance for air travel customers where weather events likely to 
significantly disrupt flights23. At time of writing, no further examples of parametric insurance are offered 
nationally. 

 
21https://indooceanproject.org/exploring-coral-reef-protection-through-parametric-insurance-and-collaborative-
efforts/#:~:text=With%20parametric%20insurance%2C%20recovery%20efforts,insurance%20policies%20for%20coral%20reefs. 
22 https://actuaries.blog.gov.uk/2024/10/09/the-value-of-parametric-insurance-in-the-event-of-climate-disasters/ 
23https://blinkparametric.com/blink-parametric-launches-insurtech-solution-with-mawdy-irelands-insureandgo-travel-
insurance/ 

 

Figure 11. Allocation of UK impact investment by UN Sustainable Development Goals 

Figure 10. Percentage of UK impact investments committed to specific environmental outcomes 

https://indooceanproject.org/exploring-coral-reef-protection-through-parametric-insurance-and-collaborative-efforts/#:%7E:text=With%20parametric%20insurance%2C%20recovery%20efforts,insurance%20policies%20for%20coral%20reefs
https://indooceanproject.org/exploring-coral-reef-protection-through-parametric-insurance-and-collaborative-efforts/#:%7E:text=With%20parametric%20insurance%2C%20recovery%20efforts,insurance%20policies%20for%20coral%20reefs
https://actuaries.blog.gov.uk/2024/10/09/the-value-of-parametric-insurance-in-the-event-of-climate-disasters/
https://blinkparametric.com/blink-parametric-launches-insurtech-solution-with-mawdy-irelands-insureandgo-travel-insurance/
https://blinkparametric.com/blink-parametric-launches-insurtech-solution-with-mawdy-irelands-insureandgo-travel-insurance/
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Whilst the UK’s economic dependency on ecosystem services has been newly estimated at £1.8 trillion 
(an 11% increase from 2018)24, study participants perceive low overall demand for specific products such 
as BNG credits. Whilst legislative interventions such as mandatory BNG25 were predicted to stimulate 
demand, LPA representatives reported an increase in developers including on-site interventions in 
planning applications, achieving 10% uplift on-site rather than through off site credit purchase.. Without 
strong demand emerging from outside legislated markets, investors and landowners are less incentivized 
to develop credits for sale. Furthermore, financializing public-sector organisations such as local 
authorities to deliver credit schemes provides a valuable opportunity for consistent natural capital 
valuation and baselining at scale, due to the strategic environmental oversight available within publicly 
funded environmental bodies. This would therefore help to overcome the barrier of price uncertainty for 
credits/units. Further barriers relating to low demand, or poorly understood demand, are discussed 
under Skills & Knowledge. 

Finally, concern expressed around the reduction in residual land value in the instance of land use change 
for improved environmental outcome reiterates the importance of integrating multi-value frameworks 
across all relevant sectors so that broader tangible and intangible benefits occasioned using NBS can be 
made visible and actionable. 

 

Regional action on identified barriers and solutions 

Multiple blended finance pilot projects are currently operational within the Westcountry Region with the 
aim to overcome barriers preventing private investment in climate change adaptation measures. Some 
projects address barriers around investor confidence linked to poorly understood demand; unclear 
revenue models, and limited valuation of wider benefits associated with adaptation solutions. Other 
projects have developed online marketplaces for natural capital products, or worked with companies to 
develop bespoke solutions for specific climate change impacts. Appraising each project is not possible 
within the scope of this report, however, it is necessary to include select examples to demonstrate the 
variety and scope of existing efforts to enhance the economic viability of nature-based solutions for 
climate change adaptation. 

Firstly, Westcountry Rivers Trust have worked closely with landowners and Cornwall Council to establish 
viable nutrient credit trading schemes within the river Camel catchment. This work, continued under the 
TransformAr project, has resulted in greater clarity for landowners regarding not only the cost/unit of 
Phosphate credits generated by various land use options, but also increased experience with the process 
of establishing a credit scheme, enhancing landowner capability to make informed land use decisions in 
future. This contributes to overcoming ECB4: 'Lack of natural capital valuation baselining leading to price 
uncertainty and variability'. This also contributes to overcoming ECB7: 'Limited to use of established 
markets', as this project required a new market to trade nutrient pollution mitigation. Whilst there were 
multiple challenges to successfully implementing a successful trading scheme, the work started as part 
of TransformAr will be continued during legacy projects funded by Cornwall Council, and replicated in 
East Devon as part of a new nutrient mitigation plan. It is hoped that further, government-led pilot 
projects improving the financial viability of nutrient credit schemes for landowners will increase investor 
confidence. 

 
24 https://www.ons.gov.uk/economy/environmentalaccounts/bulletins/uknaturalcapitalaccounts/2024 
25https://www.gov.uk/guidance/understanding-biodiversity-net-gain#ways-to-achieve-bng-on-site-units-off-site-units-and-
statutory-biodiversity-credits 

 

https://www.ons.gov.uk/economy/environmentalaccounts/bulletins/uknaturalcapitalaccounts/2024
https://www.gov.uk/guidance/understanding-biodiversity-net-gain#ways-to-achieve-bng-on-site-units-off-site-units-and-statutory-biodiversity-credits
https://www.gov.uk/guidance/understanding-biodiversity-net-gain#ways-to-achieve-bng-on-site-units-off-site-units-and-statutory-biodiversity-credits
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Secondly, as previously discussed, the East Devon and West Dorset Green Finance Group is a NEIRF 
funded project aiming to establish a Community Interest Company trading a variety of ecosystem services 
in collaboration with landowners in East Devon. Bringing together a consortium of sustainability 
practitioners and a wide variety of farmers across varying land and farming types, the project aims to 
deliver BNG and carbon credits at sufficient scale to sell to private companies as part of ESG 
commitments. The project will assess the suitability of different soil and aspect types for the provision of 
various services, ensuring that the most sustainable choice is selected for each site. The credits will be 
sold as a package, and a fair price gained for landowners. This will help to overcome barriers ECB1, 2, 7 
and 9 by improving the integrity of credit schemes through cross-sector collaboration; reducing the 
novelty and uncertainty around nature markets, and ensuring the total revenue generated is reinvested 
into solution provision.  

Finally, the Connecting the Culm project contributes to ECS6, as Network Rail worked with the Blackdown 
Hills National Landscape and the Westcountry Rivers Trust to develop nature-based solutions around a 
section of railway vulnerable to flooding. As part of this, project partners developed an investable 
proposition, modelling the benefits derived from NBS and presenting the possible savings made, and 
efficiencies recovered, for the rail provider. Whilst expensive, this work is highly valuable in improving 
the bankability of NBS for climate adaptation through quantifying profit losses engendered under the 
‘business as usual’ scenario, and providing viable alternatives. Network Rail remain highly interested in 
taking forward similar, future opportunities, including through engagement with the Westcountry Rivers 
Trust. 

3.4 Skills and knowledge barriers & solutions 
Barriers 

Table 3.1 Scoring of barriers 

Skills & Knowledge Barriers Score 

SK B1 Poor communication about academic innovations in developing 
relevant tools/resources to support natural capital projects 

26 

SK B2 LPA’s expected to develop skillsets/knowledge etc. that are unfeasible 
within tight timeframes 

28 

SK B3 Lack of sharing and learning of best practice 32 

SK B4 Lack of clear information to farmers r.e how conservation covenants 
will affect their long-term finances, r.e capital gains tax/agricultural 
business property tax 

40 

SK B5 Lack of expertise- inhouse or knowledge of where to go to find help 42 

SK B6 Siloing between different types of projects and lack of join up 44 

SK B7 Understanding what buyers/ investors/ funders are looking for- as 
opposed to grants- what business case is required? 

44 

SK B8 Low demand/poor understanding of existing demand outside of 
legislated markets (developers) 

46 

 

Conceptual solutions 

Participants identified four solutions in the Skills & Knowledge category. 
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Table 3.1 Solutions 

Skills & Knowledge: Solutions 

SK S1 LINC trialled solution using simpler proxies for biodiversity uplift, so that landowners 
can begin to get an idea for whether it would be worth pursuing BNG before they 
invest in an ecologist etc. Helps to overcome the information and valuation barrier 

SK S2 Quantifying the value of co-benefits would help add weight of evidence to investment 
in catchment level NBS 

SK S3 United Utilities launched a new project about mainstreaming NBS to try and develop a 
common value framework for the industry that will mean that the additional values 
can be accepted by OFWAT. 

SK S4 Support for business planning / business cases 

 

Poorly understood demand for ecosystem services and project siloing reiterates the crucial knowledge 
gap between the needs of the private sector and the governance structures of the public sector and 
NGOs, once again highlighting that greater cross-sectoral collaboration is required.  

Secondly, for revenue from credit development to present an attractive alternative to other forms of land 
use, reliable and consistent valuation methods for ecosystem services, as well as sufficient, long-term 
monitoring and evaluation must be enacted. Formalizing a robust monitoring and evaluation process for 
a wider range of ecosystem services may also increase confidence in resultant revenue streams, 
enhancing private-sector demand for natural capital products. 

 

Regional action on identified barriers and solutions 

There are multiple partnerships, platforms and vehicles that can help overcome project siloing in the 
Westcountry region, including the Devon Climate Emergency Partnership, individual catchment 
partnerships, the Southwest Business Council, the Southwest Infrastructure Partnership, etc. These 
groups include representatives from a wide range of industries and sectors, however, remain broadly 
divided along private/public sector lines. The Camel Catchment Partnership is developing a systems 
thinking approach for catchment management, holding workshops with partnership members to re-
analyse catchment-scale problems and appraising current work to identify gaps. This will help to enhance 
cross-sector collaboration.  

WRT lead or are involved with farm clusters in Devon and Cornwall, which provide a valuable forum for 
sharing knowledge and skills around natural capital projects within the farming community. Importantly, 
farm clusters facilitate peer-to-peer knowledge sharing between farmers, which is essential to increasing 
farmer trust and confidence in new approaches.26 Farmer-led groups will help increase the bankability of 
climate adaptation finance by removing the barrier of low-confidence during the capitalisation/seed 
funding phase of the investment process. 

 
26 Ensor, J. and A. de Bruin (2022). "The role of learning in farmer-led innovation." Agricultural Systems 197: 103356. 
https://www.sciencedirect.com/science/article/pii/S0308521X21003097 

 

 

https://www.sciencedirect.com/science/article/pii/S0308521X21003097
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The newly established Westcountry Water Resources Group similarly supports cross-sector working 
through the establishment of new professional networks focused around water resource dependency. 
Calculating the extent to which the energy, tourism, mining and farming sectors depend on mains water 
or private abstraction; the volume of clean water necessary for current and future operations, and the 
impact of future climate change on water supply unites a vast network of NBS beneficiaires. This supports 
work towards SKB1 through highlighting the variety of businesses likely to benefit from NBS for climate 
adaptation, improving the visibility of future demand for biodiversity, carbon, nutrient and water net gain 
units. This project also supports shared learning across sectors, contributing to more viable business cases 
and facilitating shared learning about creating decision-grade monitoring and verification methods.  

Finally, this work is broadly supported by the Water Net Gain project, which seeks to quantify the 
economic benefit of pond creation in terms of reducing water company costs, either through drought 
prevention or water quality improvement. The planned use of conservation covenants within the Water 
Net Gain project will provide an opportunity to assess the impact of covenants on farm businesses, 
including implications for capital gains and business property tax, overcoming barrier SKB2.  

 

3.5 Socio-cultural barriers & solutions 
Barriers 

Table 3.1 Scoring of barriers 

Socio-Cultural Barriers Score 

SC B1 Lack of clarity/consensus over key terms (e.g ‘sustainability’) 13 

SC B2 Culture of ‘status quo’ precludes innovation 19 

SC B3 Low public awareness/perception of BNG makes it less appealing for 
companies to invest in BNG for marketing/public reception benefits 

25 

SC B4 Early adopters did not gain economic benefits, reduces positive public 
perception of credit schemes 

26 

SC B5 Rhetoric around BNG units and natural capital very off-putting to 
farmers - seen as incompatible with food production 

44 

 

Conceptual solutions 

Participants identified 8 solutions in the Economic category. 

Table 3.1 Solutions 

Socio-Cultural Solutions 

SC S1 Systems thinking approach in catchments 

SC S2 Stakeholder engagement with prospective buyers to understand needs and demand 
in more detail 

SC S3 More work needs to be done to understand farmers’ needs and match them to how 
credit schemes operate 

SC S4 Farm clusters enable great amount of action & achieve consensus, agreement and 
shared learning amongst farmers 
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Regional action on identified barriers and solutions 

There are around 30 farm clusters currently operating in the Southwest region, providing an excellent 
platform to lead discussions around natural capital opportunities, costs and benefits with farmer groups. 
Farm clusters are a valuable vehicle for normalizing the financial viability of nature-based solutions within 
the farming system, however, achieving widespread cultural change is a slow, difficult process. Broader 
political barriers including changes to taxes for farmers and the removal of subsidy schemes for 
sustainable farming measures negatively affect efforts to encourage the uptake of nature-base solutions. 
Furthermore, the incompatibility between one-off funding payments and farmers’ dependency on annual 
revenue payments remains unresolved, reducing the viability of committing to long-term sustainable 
changes on farms. As iterated in SCS3, much further work is needed to establish viable credit schemes 
capable of meeting farmer’s needs.  

4.0 Discussion 
4.1 Current practices 

Whilst the findings in this report largely accord with international consensus on factors influencing NbS 
project bankability, (i.e uncertainty around consistent revenue streams from ecosystem services, lack of 
suitable institutional frameworks for assessing additionality, etc), operating in a regional context with 
historically low investment both from Government and the private sector reduces the expectation and 
likelihood of attracting significant, large-scale investment from international finance institutions.  
Therefore, to successfully assess the bankability of climate adaptation projects in the Westcountry region, 
this report considers a broader range of possible business models for private finance. In the Southwest 
currently, private finance or funding for NbS is likely to arise from three main sources: 

1) Private companies working independently or as a consortium in collaboration with a 
charity/NGO, seeking bespoke solutions for specific climate impacts that threaten business 
operation (e.g localised flooding, heat island effects, drought & water quality issues), improving 
the long-term viability of their business 

2) Publicly funded pilot projects in collaboration with/co-funded by private-sector partners, 
seeking to prove the viability of, and establish, new nature markets in the region and accelerate 
the viability of green finance projects (e.g LINC, Natural Capital Marketplace, East Devon and 
West Dorset Green Finance Group, Westcountry Water Resources Group) 

3) Development companies which are legally required to offset the negative environmental 
impact of their development through purchasing biodiversity and nutrient offsets 

4.2 Opportunities 
For private companies, the business case for climate adaptation investment is more likely to be 
predicated on savings made, or business protected, as a consequence of developing NbS. Examples of 
this include the Connecting the Culm project developed with Network Rail, as well as the Water Net Gain 
project developed in association with Southwest Water. In each case, the private company is a beneficiary 
of (a) certain kind(s) of ecosystem services, for example, provision of clean water. The cessation of service 
provision has significant consequences for company performance, and as such, businesses are willing to 
invest to secure future supply. Interest from private companies in undertaking this kind of work is 
increasingly forthcoming, with future opportunities to protect water quality for industrial and agricultural 
abstraction in the pipeline for WRT. 

Whilst blended finance projects are gaining traction elsewhere in the country (e.g the Wyre Natural Flood 
Management Project; the Aire Resilience Company), work to implement similar projects in the 

https://connectingtheculm.com/
https://wyreriverstrust.org/wyre-nfm
https://wyreriverstrust.org/wyre-nfm
https://aireresilience.org/
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Westcountry is underway, but remains largely undertaken as part of publicly funded ‘research and 
development’ projects (e.g DEFRA ‘Test & Trial’, or Natural Environment Investment Readiness Fund 
projects). Two publicly funded, online natural capital marketplaces have been established in the region: 
the North Devon Biosphere Natural Capital Marketplace, and the Local Investment in Nature Cornwall 
platform. At time of writing, the former remains under beta-phase development, and the latter operates 
a crowd funding mechanism for holistic conservation projects, meaning private companies do not receive 
a verified number of units/credits at point of purchase. As a result, the impact of each on contributing to 
overall investor confidence in NbS for climate change adaptation remains to be seen. 

This demonstrates that, whilst currently  NbS projects for climate adaptation are not considered highly 
bankable/investable in the Westcountry region, understanding regional barriers and solutions is highly 
valuable for successfully exploiting opportunities to develop green finance in the immediate term. During 
the next phase of the project, WRT will engage with regional businesses to assess, hypothetically, the 
most suitable governance structures for future finance models. If taken forward, these alternative models 
represent a transformational solution, as they decentralize dependency on large investment firms based 
in UK capitals, instead empowering regional businesses to protect their own assets and interests 
consistent with their financial means. 

To improve the viability of climate adaptation projects, this research highlights the following Calls to 
Action. 

4.3 Calls to action 
1. Regulatory authorities must make it easier for utility companies to invest in nature-based 

solutions, alongside other climate adaptation measures, by moving away from dependency on 
grey solutions and innovating new value frameworks for investment compatible with pluralistic 
values derived from nature-based solutions. 

2. Regulators must support utility companies to mainstream nature-based solutions within their 
daily operations 

3. Where already possible to implement or uplift nature-based solutions within current regulatory 
frameworks, utility companies must do so 

4. Non-regulatory, public and third sector bodies (e.g local authorities, charities, NGO’s) must 
develop greater awareness of private sector need, to ensure that piloted investment projects 
are practical, sustainable and attractive to private investment 

5. Further resource must be provided to Local Planning Authorities to effectively upskill staff 
assessing biodiversity offsets within planning applications 

6. The BNG metric must be revised to reduce the possibility of gamification and subsequent 
possible profiteering at the expense of high-quality environmental projects 

7. Methods for de-risking NbS investment projects must be developed and trialled to increase 
private sector and landowner confidence 

8. Viable methods for transferring investment capital into revenue payments for farmers and 
landowners must be developed to improve the business case for long-term land use change 

9. The development of Community Interest Companies or Special Purpose Vehicles must be 
privileged over private profit models to maintain the highest possible standard of 
environmental outcomes 

10. Innovative financial mechanisms such as Environmental Impact Bonds must be piloted in the 
Southwest 

11. Due to the strategic oversight and sustainability skills available within publicly funded 
environmental organisations (the Environment Agency, Natural England, Local Authority 

https://hive.greenfinanceinstitute.com/gfihive/neirf/
https://www.northdevonbiosphere.org.uk/natural-capital-marketplace.html
https://www.linc-cornwall.com/hub/buyer
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Environment Teams, etc), public-sector organisations must be successfully financialised to 
deliver consistent natural capital valuation and baselining services at scale,  

12. Multi-value frameworks must be integrated into NbS project evaluation wherever possible, so 
that broader, intangible and tangible benefits associated with NbS can be measured  

13. More work must be done to overcome public-private sector siloing in order to better 
understand ecosystem service demand and create more compatible governance structures for 
green finance projects. 

14. Reliable and consistent valuation methods for ecosystem services, as well as sufficient, long-
term monitoring and evaluation, must be embedded in all green finance projects. 
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1. Introduction 
1.1 Adaptation solutions in Oristano 
The coastal area of the Oristano Gulf in Sardinia (Italy) is characterized by a complex system of wetlands 
and Mediterranean biodiversity hotspots that justifies the presence of an extremely high number of 
protected areas. The area has seen a rapid increase of environmental problems and subsequent loss of 
biodiversity and ecosystem productivity. The habitats, upstream of the wetlands, along the affluents are 
severely degraded by intensive land use activities (intensive agriculture and cattle husbandry), leading to 
high nutrient loads, and other pollutants (mining). This leads to eutrophication of downstream water 
bodies, intensified by water scarcity.  

At the same time, sea level rise is expected to rise up to 840 millimeters by 2100, endangering current 
practices of rice cultivation, changing ecological corridors on which fisheries are dependent and shrinking 
beaches for tourism. All together, these impacts of sea level rise alone are estimated to cause 22 million 
Euros damage per year.1 On top, changing weather patterns induce more frequent marine storms and 
torrential rains, posing a threat of inland flooding. Scorching summers with prolonged heatwaves and 
unpredictable droughts jeopardize vital economic pillars like agriculture, fishing and aquaculture.  

After an extensive co-creation process with the key stakeholders of the project, using the Playbook’s 
pathway methodology (D3.10), a sequence of actions could be selected as adaptation priorities (D3.9). 
These actions serve to improve more sustainable agriculture and fishery practices and protect 
biodiversity and it’s ecosystem services.  

In the sector of agriculture & fisheries, sustainable practices are promoted to strengthen sector resilience. 
Key actions include efficient irrigation, crop diversification, and soil conservation. Support for local 
farmers through training and resources is also emphasized. For fisheries, the plan advocates innovative 
management to protect fish stocks, such as marine protected areas, stricter regulation enforcement, and 
sustainable fishing techniques. Actions are set for short-, medium-, and long-term implementation. 

In the biodiversity sector, the focus is on habitat conservation and restoration, including reforestation, 
wetland restoration, and wildlife corridors. Biodiversity considerations will be integrated into land-use 
planning to prevent habitat destruction. 

To regulate and monitor water levels in the wetlands, the Oristano region put in place a “Smart Gate”. 
The smart gate system monitors the water level real time and controls the flow of water in and out the 
wetlands to secure optional conditions for biodiversity and water quality. This is a crucial technical 
solution to optimize the ecosystem services of the Oristano wetlands. During TransformAr, the Smart 
Gate technology was further adjusted to improve its efficiency for future water management under 
changing climate conditions. 

For governing the policy changes in the area, the coastal contracts were put in place. This is an advisory 
board, consisting of local communities, public authorities and other stakeholders to manage the coastal 
and wetland areas. It ensures the interest of all parties in the decision-making process.  

The governance ecosystem is illustrated in Figure 1.  

 

 

 
1 https://www.wetlandbasedsolutions.org/a-flooded-future/oristano-millimeters-that-cost-millions/  

https://www.wetlandbasedsolutions.org/a-flooded-future/oristano-millimeters-that-cost-millions/
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Figure 1. The ecosystem of the Gulf of Oristano illustrating the upstream area with agricultural 
practices, affluent area, towns and industries in relation to the basin with which is characterized 
by fishing industries and ecologically valuable habitants. 

 

2. Research methodology 
For this report, three regional and two national financial stakeholders were interviewed. The 
stakeholders interviewed are all engaged in advancing sustainability and impact through finance, 
investment, and advisory roles. They work across the public, private, and non-profit sectors to support 
early-stage ventures, particularly in areas related to climate and environmental innovation. Their 
activities include mobilizing capital for impact-driven initiatives, evaluating social and environmental 
outcomes, and developing strategies to promote sustainable development. Collectively, they contribute 
to shaping ecosystems that foster innovation for climate mitigation, adaptation, and the blue economy. 
Their perspectives reflect a shared commitment to aligning financial tools with environmental and social 
goals. Further details on the interview protocol, respondents and questionnaire can be found in part I of 
this deliverable.  

In the second part of this report, the interview results are used to explore alternative financing 
instruments to engage private stakeholders in adaptation solutions. This exploratory financing strategy 
is based on the framework for matching financing and governance, as introduced in the general 
introduction of the deliverable. These exploratory financial models are inspired by pilot case studies.  

This report must be read as an early-stage suggestion to inspire, and is not a detailed calculation of 
potential revenues, nor is it tested to be suited in the real legal and institutional framework of the 
Oristano region.    
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3. Results of the interviews 
Based on the interview findings we provide an overview of barriers and solutions of adaptation finance 
in the region of Oristano. The results are presented in five categories: public sector governance, private 
sector governance, economic issues, skills and knowledge issues, and socio-cultural issues. For each 
category, a set of barriers is identified, followed by identified opportunities.  

 

3.1 Public Sector Governance 
3.1.1 Barriers 

The Italian public sector faces significant bureaucratic hurdles that delay or obstruct the development of 
innovative environmental projects, especially Nature-Based Solutions (NBS). Legislative frameworks are 
perceived as rigid and fragmented, lacking the agility to support sustainable investments effectively. 
There is also a lack of coordination between different public entities, making it difficult for stakeholders 
to navigate permitting and compliance processes. 

 
3.1.2 Opportunities 

National and regional adaptation strategies provide a basis for both future policy making to decide on 
projects and budgets for adaptation projects and for private investors to gain direction in investment 
strategies in the sector. Public adaptation strategies allow for different public entities to coordinate their 
actions and to set priorities and collaborations together. Besides, EU initiatives provide a powerful 
counterbalance by offering public grants, setting sustainability standards, and pushing for greater 
transparency in finance (e.g., SFDR, Taxonomy). Public instruments like guarantee funds help de-risk 
private investment. Strengthening public-private collaboration and using EU funding to validate scalable 
technologies are key strategies to make projects bankable and investment-ready. 

 

3.2 Private Sector Governance 
3.2.1 Barriers 

Italy's venture capital and private investment landscape is underdeveloped, particularly in impact 
investing. Private investors are cautious, often requiring clear, scalable business models with immediate 
profitability. Most corporate players are risk-averse and less inclined to engage with innovative 
environmental technologies or take equity stakes in start-ups. 

 
3.2.2 Opportunities 

Private sector engagement can be stimulated through blended finance models that reduce perceived 
risks. Ethical finance institutions and impact investors offer a values-aligned alternative to traditional 
banks. Regulatory changes at the EU level are pushing for ESG transparency, which may shift private 
sector priorities. Building robust local ecosystems that foster collaboration between corporates and start-
ups can also increase investor confidence. 

 

3.3 Economic factors 
3.3.1 Barriers 

Access to financing is restricted by Italy’s conservative banking sector, which prioritizes cash flow stability 
and requires strong guarantees. Movable or immovable assets as collateral for the loan can be asked by 
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banks. Besides, bank loans are generally only granted when the company already generated revenue, 
demonstrating it’s profitability. Start-ups—particularly those focused on environmental impact—often 
cannot meet these criteria early on. Furthermore, Italy’s low financial literacy discourages both 
investment and entrepreneurship. 

 
3.3.2 Opportunities 

Alternative finance options, such as crowdfunding, ethical banking, and microfinance, are gaining traction 
and can fill early-stage funding gaps. EU grants support R&D for high-risk projects, helping them reach a 
stage where they can attract private capital. Public subsidies and tax incentives can stimulate both supply 
and demand for sustainable investment, while advances in carbon credit markets provide new 
monetization paths for environmental projects. 

 

3.4 Skills and Knowledge factors 
3.4.1 Barriers 

There is a widespread lack of financial and entrepreneurial literacy among those developing impact 
projects. Many project proponents struggle to communicate their business case or impact effectively, 
and institutional knowledge about innovative finance mechanisms is unevenly distributed. This lack of 
capacity extends to some banks and investors, who lack familiarity with environmental or social impact 
metrics. 

 
3.4.2 Opportunities 

Capacity building through accelerators, incubators, and university partnerships can strengthen project 
teams. Training programs for financial institutions on impact assessment and ESG standards are essential. 
Promoting the use of common indicators and clearer impact reporting would also facilitate better 
alignment between project developers and investors. 

 

3.5 Socio-Cultural factors 
3.5.1 Barriers 

There is a cultural reluctance to embrace innovation and risk-taking, particularly in southern regions like 
Sardinia. Social attitudes toward sustainability and long-term investment are still maturing. Public and 
private actors often operate in silos, lacking trust and shared objectives. 

 
3.5.2 Opportunities 

Creating collaborative ecosystems that foster dialogue and joint action between public institutions, 
private investors, and civil society can overcome mistrust and inertia. These ecosystems also reduce 
transaction costs and improve project visibility. Demonstrating successful case studies and aligning 
investments with local identity and community benefits can also shift cultural attitudes over time. 
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4. Discussion 
4.1 Current practices 
Currently, wetland conservation in the Gulf of Oristano is financed by public budgets and European 
grants. The Eco Bilancio Report of Sardinia2 (2024) provides an overview of the public budget spending 
priorities and strategies for 2024, aiming to enhance sustainability, reduce carbon emissions and improve 
the quality of life for its residents. It states that 758 million euros will be allocated between 2024 and 
2026 for environmental protection and natural resource management, highlighting key sectors such as 
forest management, water infrastructure, soil protection, biodiversity and waste management. However, 
nature restauration projects in the gulf of Oristano are still looking for designated funding. Therefore, 
multiple studies have been looking at private stakeholders to be engaged in transforming the gulf of 
Oristano to a climate resilient region.   

In 2019, Clarmondial, a consultancy agency, studied the project with the aim of proposing long-term 
financial sustainability, especially in relation to a potential Maristanis Park (a national reserve). The study 
reported opportunities for a financial model on: 

- Ecotourism 
- Public-private partnerships to fund infrastructure 
- Local, small-medium enterprises support 
- Integration of different sites, harmonizing activities in a portfolio and consolidating 

administration 
- Development of an impact-funding market (e.g. payment for ecosystem services models) 
- Citizen science projects 

In 2020 the Sustainable Asset Valuation report on the economic and societal value of the Ramsar 
protected S’Ena Arrubia and Corru S’Ittiri-Marceddì-San Giovanni wetlands in the Gulf of Oristano was 
published.3 Using the sustainable asset valuation methodology of the IISD4, the benefits of nature were 
valued monetarily under different future scenarios. The report investigated two alternative financing 
methods. A first scenario investigates the feasibility of a circular business model reusing livestock manure. 
A second proposition looks into opportunities of “payment for ecosystem services” in which direct 
payment to farmers are done in return for the delivery of ecosystem services on farmland.  

From 2018 -2025 an EU LIFE project called “SEA FOREST5” has been looking into how to increase the 
capacity of the carbon reservoirs of Posidonia meadows in Italy (with Sardinia being one of the case 
studies). It calculated that a massive amount of carbon is currently stored by these ecosystems in the 
Italian coastlines. By quantifying and monetizing these ecosystem services and identifying standards they 
want to create a carbon credit market for the nationwide purchase of carbon credits.  

The research conducted up until today clearly indicates the potential for Oristano to engage in innovative 
financing schemes that could valorize its ecosystem services. However, as illustrated in chapter 3, many 
hurdles have to be overcome. In the following section, we explore finance and governance instruments 
that build further on what has been realized in the region already but try to overcome the barriers.  

 

 
2 https://www.regione.sardegna.it/regione/amministrazione-trasparente/bilanci/bilancio-preventivo-e-
consuntivo  
3 https://www.iisd.org/publications/savi-wetlands-sardinia-italy?q=library/savi-wetlands-sardinia-italy  
4 https://www.iisd.org/savi/  
5 https://www.seaforestlife.eu/it/  

https://www.regione.sardegna.it/regione/amministrazione-trasparente/bilanci/bilancio-preventivo-e-consuntivo
https://www.regione.sardegna.it/regione/amministrazione-trasparente/bilanci/bilancio-preventivo-e-consuntivo
https://www.iisd.org/publications/savi-wetlands-sardinia-italy?q=library/savi-wetlands-sardinia-italy
https://www.iisd.org/savi/
https://www.seaforestlife.eu/it/
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4.2 Opportunities 
In the following sections, several alternative instruments and practices are suggested to stimulate private 
investment in the Oristano wetlands. This assessment will look deeper into the instruments of a climate 
fund, a credit system, a bond and crowdfunding. In Figure 2, the instruments are shown in a diagram 
indicating the nature of the instrument. This assessment tries to shift financial dependence on EU and 
national grants to private resources and realisation of NBS on private land, by or in collaboration with 
private stakeholders. It is important to emphasize that different instruments serve different causes. The 
credit program and crowdfunding are funding instruments aimed at stimulating private parties to pay for 
adaptation measures, while an adaptation bond is a financing instrument aimed at investment entities 
to provide upfront cash for project investment which has to be paid back at a certain point in time. The 
Coastal Contract Fund serves as a governance instrument, streamlining the incoming funding and 
outgoing expenditures to climate adaptation.  

 
Figure 2. Instruments to fund or finance adaptation solutions in the Gulf of Oristano, indicated 
in a diagram ranging from public to private resources and publicly to privately initiated NBS.  
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4.2.1 Ecosystem service credit program 

To facilitate a transition to an agroforestry ecosystem, private landowners (e.g. fishing cooperatives, 
agricultural landowners etc.) can be paid for implementing nature-based solutions in their land by 
generating certified ecosystem services credits. 

An ecosystem service credit program can be considered a “Payment for ecosystem services” or “PES” 
market. It is typically a voluntary mechanism or a policy tool for ecosystem conservation. Landowners or 
resource managers are paid to manage land or resources in ways that maintain or enhance ecosystem 
services (e.g., water purification, carbon sequestration, flood control or in this case ecological farming 
practices). It is growing but still very fragmented and local market. While it still faces institutional, 
technical, and equity hurdles, many countries are experimenting with the concept and learning from pilot 
projects and international practices. It is strongly related to offsetting mechanisms, which in contrast to 
PES is often incentivized by regulation, posing the obligation to compensate for environmental harm. 

The offsetting market is mainly established for Global North businesses to offset carbon reductions to 
Global South carbon capture projects and nature conservation. These markets are now expanding to 
incorporate biodiversity credit systems and even adaptation credits where ecosystem services such as 
flood and drought risk reduction measures are quantified in terms of monetary benefits and can be sold 
via credits. More information on the operational side of setting up a carbon credit market can be found 
on the Carbon Offset Guide of the Stockholm Environmental Institute. 

To set up a voluntary ecosystem services credit market, the Coastal Contracts could set up a cooperation 
with certification bodies like Verra, Plan Vivo, Gold Standard etc. These are registries that ensure 
transparency and credibility of the credit system.  

Exemplary, the Acorn project in the Kagera Region in Tanzania provides educational and technical support 
to help smallholder farmers to switch from cultivated land to agroforestry systems. The credits are 
expected to be sold at a price of 20 EUR per credit/year for a farm size of 1 hectare. Because the 
ecosystem services will increase when the agroforest grows, the price of a credit will also grow. On top, 
income diversification (because of the sales of credits and crop diversification) reduces the risk of income 
loss after extreme climate events. More about this case can be read in the this publication of the German 
Institute for Development Cooperation.  

4.2.2 Reward based crowdfunding 

The Oristano community can also contribute to the realization of nature-based solutions via 
crowdfunding. Crowdfunding is used to specifically engage the local community, often for smaller scale 
investments. Donations can be seen as philanthropy but rewards (e.g. company visibility) can be used as 
a form of sponsorship. This is often done for National parks in the US and the UK, such as Patagonia 

Agroforestry 

The Food and Agriculture of the United Nations (FAO) defines agroforestry as:  

“The collective name for land-use systems and technologies where woody perennials (trees, 
shrubs, palms, bamboos, etc.) are deliberately used on the same land-management units as 
agricultural crops and/or animals, in some form of spatial arrangement or temporal 
sequence.”  

It is an ancient agricultural practice where trees, crops and/or livestock are combined in a dynamic 
system. This type of land use not only secures income for the private landowner by diversifying it’s 
income, but also produces many ecosystem services, such as carbon storage protecting both the local 
economy and the environment.1 

https://offsetguide.org/
https://www.greenfinanceplatform.org/case-studies/catalysing-finance-and-insurance-nature-based-solutions
https://www.greenfinanceplatform.org/case-studies/catalysing-finance-and-insurance-nature-based-solutions
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sponsoring Mt. Wister in Grand Teton National Park.6 But European wide you have similar examples such 
as the European Ramblers Association that uses crowdfunding to support maintenance of European 
hiking trails. In return donors receive hiking trails, visibility and tax reductions.7 

4.2.3 Adaptation bond 

A local adaptation bond can be used to provide private investors (including citizens) to invest in nature-
based solutions in the Oristano region. Nature based solutions are often large-scale public investments 
in green and blue infrastructure such as wetland restoration and coastal defense. The benefits generated 
are avoided costs in the long term such as saved costs in grey infrastructure and health expenditures, 
avoided damages to public infrastructure and potentially increased tax income from real estate value due 
to greening and/or tourism. But often, there is a lack of designated public budgets that can be mobilized 
fast and flexible. Therefore, local or regional authorities could issue a local adaptation bond. Both 
institutional investors, but also citizens are allowed to invest in the bond which allows institutional 

investors to align to ESG-compliance and allows local citizens to be closely engaged to their natural 
environment.   

 

A clear framework has to be set out to indicate which type of projects can be financed by the local 
adaptation bond. This can be coupled with the current framework set out by the coastal contracts and 
the action plan. These examples above used the ICMA Green Bond Principles to base their sustainability 
framework on. This framework aims to enhance transparency to facilitate tracking of the funds to 
environmental projects and to improve insight in their estimated impact.  

The bond can be repaid on a term of e.g. 20 years when the benefits of the nature based solutions are 
seen. Monitoring of the benefits will be essential to be able to evaluate the instrument. Real estate 
values, maintenance, tax income, health effects etc. should be clearly monitored in order to provide the 
investors with information on the impact of their investment.  

4.2.4 Coastal Contract Fund 

At the moment, the Coastal Contract is not a legal entity and therefore can neither receive nor provide 
funding:  

“It is a voluntary agreement, recognized by the national legislation, as a structured collaboration 
aimed at common objectives. Currently, any funding (EU or national grants) that may be used to 
implement one of the actions of the Action Plan will therefore not be addressed or made out to 
the ‘Coastal Contract’, a legally non-existent entity, but to the public or private entity that has the 
legal entitlement to act in that context. For example, it could be the municipality in whose territory 
a given area falls or the public or private subject owning an area or an asset or the fishing 
cooperative that has a concession on the area.” 

 
6 https://www.gtnpf.org/who-we-are/partners/  
7 https://www.era-ewv-ferp.org/  

European examples 

The most famous European examples of a green bonds that included adaptation measures are the 
Paris Green Bond and the Gothenburg Green Bond. The Dutch Waterschapsbank also issues green 
bonds focused on water management and flood protection and nature bared solutions. Their latest 
bond was issued in 2018 and collected €1.5 billion. It attracted strong interest from ESG-aligned 
institutional investors in Europe. The Waterschapsbank is an interesting model which holds a triple A 
rating and is used for pooling risk and lowering borrowing costs.  

https://www.icmagroup.org/sustainable-finance/the-principles-guidelines-and-handbooks/green-bond-principles-gbp/
https://www.gtnpf.org/who-we-are/partners/
https://www.era-ewv-ferp.org/
https://nwbbank.com/en
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We propose to extend the legal entitlement of the Coastal Contract and to create a Coastal Contract 
Fund. Setting up an extra budgetary fund for adaptation practices in Oristano can be helpful to pool 
resources from both public and private parties. The fund can be used to fund the actions inserted in the 
action plan of the coastal contracts, and creates continuity after the implementation of the first phase 
actions, further funding sustainable agriculture, eco-tourism etc. By pooling public funds of the different 
authorities (EU grants and national grants) or philanthropic donations the Coastal Contract board can 
dedicate the funds strategically to actions in stead of ad hoc. Besides it can serve as governance structure 
to operationalize the ecosystem service credit program.  

 

 

4.2.5 Conclusion 

The Gulf of Oristano presents a valuable opportunity to pilot innovative financing mechanisms for nature-
based solutions (NBS) that address the pressing challenges of climate adaptation. This document has 
explored four complementary instruments—ecosystem service credit programs, reward-based 
crowdfunding, local adaptation bonds, and a Coastal Contract Fund. Together, they offer a diversified 
portfolio to attract private investment, enhance community involvement, and strengthen governance for 
climate resilience. 

Each instrument serves a distinct yet synergistic purpose and tries to overcome the barriers mentioned 
in the interviews with financial stakeholders.: 

• The ecosystem service credit program incentivizes landowners and producers to adopt 
agroforestry and other adaptive practices by creating a new revenue stream through certified 
environmental credits. 

• Crowdfunding directly engages local residents and stakeholders, translating community 
awareness into action and support for tangible local projects. 

• A local adaptation bond enables upfront capital investment for larger-scale NBS by tapping into 
ESG-aligned investor interest and long-term benefit streams. 

Budgetary and extra budgetary funds 

Two types of climate funds can be set up by authorities. Budgetary funds are used to pool public 
means that come from climate-related revenues (e.g. ETS revenues) and are recorded withing the 
government’s general budget. Examples are Flander’s Klimaatfonds, Germany’s Klima- und 
Transformationsfonds and France’s Budget Vert. Extra budgetary funds are managed independently 
from the government’s general budget, e.g. Austria’s Climate and Energy Fund and Emilia-Romagna’s 
Regional and Sustainable Development Fund (a revolving fund). They are typically managed by 
dedicated agencies or public trust funds, often with multi-stakeholder boards. The Nature Water 
Conservancy has developed the concept op a Water Fund which it has tested in over 13 countries and 
regions. It has developed guidelines to set up the fund in which it specifies how to adapt to difference 
in local legislation and regulation.  

While the advantage of a budgetary fund is the guaranteed transparency due to obligated annual 
reporting and the alignment with political and fiscal strategies, they also have a slow approval process 
and less autonomy. While extra budgetary funds can adapt better to project opportunities and long-
term goals because of its independence from changing political priorities. Extra budgetary funds also 
allow better for blending public with private and international donations.   

https://www.vlaanderen.be/veka/energie-en-klimaatbeleid/vlaams-klimaatfonds
https://www.bundesregierung.de/breg-de/service/archiv/klima-und-transformationsfonds-2065714
https://www.bundesregierung.de/breg-de/service/archiv/klima-und-transformationsfonds-2065714
https://www.budget.gouv.fr/reperes/budget_vert
https://www.klimafonds.gv.at/
https://fesr.regione.emilia-romagna.it/
https://www.nature.org/media/freshwater/latin-america-water-funds.pdf
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• Finally, the Coastal Contract Fund provides an essential governance and financial platform to 
coordinate and align public, private, and philanthropic funding streams with the action plan 
priorities. 

To realize their potential, these instruments must be embedded in a clear legal and institutional 
framework, benefit from strategic stakeholder partnerships, and be supported by transparent monitoring 
and reporting systems. These foundations will build confidence among investors, communities, and 
public authorities alike. Therefore it is most fortunate to prioritize the coastal contract fund as an 
overarching governance structure to stimulate alternative financing solutions which demand more risk 
taking from private stakeholders.   

By adopting these instruments in concert, Oristano can become a frontrunner in adaptive coastal 
governance, fostering a resilient and prosperous future for its people, economy, and ecosystems. 

 

4.3 Calls to action 
 

1. Institutional set-up and governance 

• Formalize the Coastal Contract Fund as a legal entity, with clear statutes, governance structures, 
and fiduciary responsibility. 

• Use the Coastal Contract network as a multi-stakeholder steering committee (municipalities, 
cooperatives, NGOs, regional government, private sector) to oversee implementation and 
integration across the different financing instruments. 

• Define a project eligibility framework aligned with ICMA Green Bond Principles and ecosystem 
service certification standards. 

2. Feasibility studies and legal preparations 

• Conduct a legal and financial feasibility study for issuing a local adaptation bond, including 
repayment models based on cost savings and economic co-benefits. 

• Commission a technical and institutional assessment for setting up an ecosystem service credit 
program, including accreditation with registries (e.g., Verra, Plan Vivo). 

• Investigate options for digital platforms and legal structures to host the crowdfunding campaigns, 
preferably leveraging existing civic tech or impact finance solutions. 

3. Pilot project development 

• Identify pilot areas and projects for each instrument (e.g., an agroforestry site, a wetland 
restoration zone, a local tourism-linked NBS). 

• Develop business cases and cost-benefit analyses for each pilot to support investment proposals 
and stakeholder buy-in. 

3. Capacity building and outreach 

• Organize training and workshops for public officials, cooperatives, and private landowners on 
ecosystem crediting, crowdfunding tools, and green bond mechanisms. 

• Launch a local awareness campaign to engage citizens and businesses, including through schools, 
social media, and local events. 

4. Monitoring and evaluation 

• Design a monitoring framework for adaptation benefits (e.g., avoided costs, carbon storage, 
biodiversity indicators, real estate uplift, health outcomes). 
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• Develop a transparent reporting system for each financing mechanism to communicate results 
to stakeholders and potential investors. 
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1 Introduction 
Guadeloupe, a French overseas region in the Caribbean, faces several climate change risks that will affect 
wealth and wellbeing in the region. The main risks are rising sea levels, increased intensity of hurricanes, 
heavy rainfall events and prolonged droughts. These events could affect different natural and economic 
systems on which the territory is dependent, like public infrastructure, tourism, agriculture and it’s 
unique ecosystems.  

Because of its wide exposure to threats, Guadeloupe experiences big risks in several sectors at the same 
time. Therefore urgent investments are needed in nature restoration (e.g. mangroves for coastal defense 
measures), disaster preparedness (e.g. early warning systems for hurricanes), sustainable water 
management systems (for safeguarding food security in changing rainfall patterns) and public health 
initiatives to address heatwaves and disease outbreaks (such as vector-borne diseases like dengue fever).  

Investment capacity in Guadeloupe is limited due to its geopolitical circumstances. As a French European 
Outermost Region it struggles to raise European funding but it also cannot benefit from international 
funding dedicated to developing countries like its neighbours in the Caribbean. Nonetheless, the OECD, 
European Commission and the Ministry of French Oversea Territories is currently promoting 
communication on financing opportunities, overcoming the language barrier and local staff training in 
fund raising.  

Therefore, ADEME, the French-Guadeloupe agency for ecological transition, started a new governance 
structure, named the Local Adaptation Fund in Guadeloupe (FLAG). The aim of the fund is to pool 
dispersed funding from different public agencies and private parties into one overarching fund. Using an 
overall governance mechanism, these funding sources can be targeted to the most pressing local 
adaptation needs and grant subsidies from the fund to the most effective projects. ADEME acts as a 
facilitator for this cofinancing mechanisms by fostering collaboration between all parties’ interests and 
by harmonizing their legal procedures in order to accelerate implementation. However, during the first 
round of project granting (2024), there has been little engagement from private parties.   

 
Figure 1. The adaptation fund (FLAG) in Guadeloupe aims to support key community systems for adaptation, being 
agriculture and tourism.  
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2 Methodology 
For this report, we rely on workshops and interviews done over the project time 2023-2025. This includes 
workshops on feasibility of the FLAG, back in 2023 when it was studied by ADEME to get a view of the 
barriers and opportunities for enhancing and upscaling private stakeholder involvement. In 2025 a 
consultation workshop was held to look back into the implementation of the fund and further 
opportunities for upscaling and involvement of private partners.  In Table 2 the respondents and their 
corresponding institutions are listed. Respondents of the workshop are listen in part I of this deliverable. 

The results are presented in five categories: public sector governance, private sector governance, 
economic issues, skills and knowledge issues, and socio-cultural issues. For each category, a set of barriers 
is identified, followed by proposed solutions. 

3 Results 
3.1 Public sector governance 
3.1.1 Barriers 

One of the principal barriers to private sector involvement in climate finance in Guadeloupe lies in the 
fragmented nature of public governance. Responsibilities are distributed among the Region, the 
Department, and the State without clear coordination, which leads to a lack of transparency and 
coherence in climate finance management. Additionally, rigid and often slow administrative procedures 
make it difficult to respond quickly to funding opportunities and discourage both public and private actors 
from initiating innovative projects. The lack of a shared and strategic framework for adaptation further 
complicates coordinated action and limits the inclusion of private stakeholders. Often, there is a 
disconnect between national strategies and local realities. Many national calls for projects are not 
sufficiently adapted to the insular, tropical, and socio-economic specificities of Guadeloupe. This lack of 
territorialized instruments further hampers the emergence of locally grounded, climate-resilient 
investment pipelines. 

 

3.1.2 Opportunities 

Despite these challenges, there are notable opportunities. Guadeloupe benefits from access to a range 
of European and national funding mechanisms that can serve as key enablers for climate finance. Various 
co-financing streams are already available, including the ERDF (European Regional Development Fund),  
Fonds Vert (Green Fund issued by the French government) and support from AFD (French Agency for 
Development) and BpiFrance (Public Investment Bank).  These structural funds provide financing for 
infrastructure, innovation, nature-based solutions, sustainable agriculture, and capacity-building 
initiatives, all of which are essential for accelerating climate adaptation and resilience in the territory. At 
the same time, the political context is generally favorable, with public institutions such as the ARB 
(Agence Regionale de la Biodiversité des Iles de Guadeloupe) already positioned to support climate 
adaptation efforts and instruments such as the CRTE (Contrat de relance et de transition écologique).  

Legal tools, such as Article 12 of the 3DS law (facilitating decentralization by digitalization of public 
affairs), offer flexibility by allowing the delegation of funds to suitable structures, potentially enabling 
more efficient fund management and better alignment of efforts across institutions. This law also 
facilitates co-financing models and shared governance between state and local authorities, and opens 
space for innovative fund management such as partnerships with public and private entities, such as 
green funds. The ongoing implementation of local climate planning tools such as PCAETs (Plans Climat-
Air-Énergie Territoriaux) can serve as a unifying framework for climate action. By clarifying responsibilities 
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and setting shared objectives, these tools create a foundation for more coherent governance. They 
facilitate coordination among public institutions (municipalities, intercommunal bodies, the Region, and 
decentralized State services) and can also foster greater engagement from private stakeholders. For 
public actors, PCAETs offer a platform to align climate-related investments with available funding sources 
(such as FEDER or FEADER), improve inter-agency collaboration, and institutionalize long-term planning 
at the territorial level. 

 

3.2 Private sector governance 
3.2.1 Barriers 

In the current climate finance landscape of Guadeloupe, private sector actors are notably 
underrepresented. There seems to be a lack of awareness on climate change and adaptation in the 
private sector in Guadeloupe. Financial institutions, insurance companies, and small and medium-sized 
enterprises often refrain from participating due to perceived low profitability and high risk associated 
with climate-related projects. Furthermore, many proposed projects fail to meet the financial criteria 
required by these actors, such as demonstrating a return on investment or providing sufficient 
guarantees, which limits their bankability. 

3.2.2 Opportunities 

The Adaptation fund (FLAG) could serve as a strategic tool to mobilize private capital and by strengthening 
public-private partnerships. These can be leveraged to lower financial risks and create more favorable 
conditions for private sector involvement. This can be done by incorporating financial mechanisms such 
as guarantees, prefinancing, and reimbursable advances. These tools can reduce the perceived risk for 
private actors. Moreover, sectors such as sustainable tourism, local food production, and agroecology 
are gaining traction and represent promising avenues for profitable private investment aligned with 
climate adaptation goals. 

3.3 Economic factors 
3.3.1 Barriers 

The broader economic context of Guadeloupe also presents significant constraints to private sector 
engagement in climate finance. The territory faces high levels of unemployment and poverty, which in 
turn reduce the capacity of local stakeholders to absorb and manage climate finance. Additionally, there 
is a tendency among local authorities and stakeholders to favor traditional debt instruments over 
investments in green infrastructure or energy efficiency projects, partly due to administrative hurdles 
and a lack of incentives. 

3.3.2 Opportunities 

The economic landscape also presents openings for private investment. Moreover, the growing consumer 
demand for local and sustainable agricultural products; renewable energy, eco-tourism, and waste 
recovery highlights market opportunities that could attract private actors interested in resilient and 
profitable ventures. There’s a need to reduce dependency on imported goods and develop circular and 
proximity-based economic models, which are often aligned with adaptation goals. This shift opens new 
market opportunities for businesses focusing on nature-based solutions, resource efficiency, and local 
production. 
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3.4 Skills and knowledge 
3.4.1 Barriers 

A key barrier in the deployment of climate finance in Guadeloupe is the lack of local expertise and capacity 
in project development, particularly concerning adaptation financing. There is a disconnect between 
political narratives on climate urgency and the operational tools that are actually available. Among local 
authorities and smaller municipalities, there is limited technical and financial engineering capacity and, 
i.e. they lack the internal resources or expertise to develop bankable climate projects, navigate complex 
funding schemes or establish public-private partnerships. Not only for public authorities, but also for 
private partners, like farmers, it is difficult to produce business plans with clear return-on-investment 
calculations for adaptation solutions. 

Municipalities and private stakeholders often lack the technical know-how to formulate, submit, and 
manage projects that meet funding criteria. This gap limits the effectiveness of funding mechanisms and 
the number of viable projects reaching implementation. 

3.4.2 Opportunities 

Yet Guadeloupe possesses significant resources that could be mobilized to address this skills gap. 
Research institutions such as INRAE (France's National Research Institute for Agriculture, Food and 
Environment), CIRAD (French agricultural research and cooperation organization), and the University of 
the Antilles provide a robust scientific foundation that can be translated into actionable knowledge. The 
involvement of small-scale local consultants can also be used to support project maturation.  

Furthermore, advisory bodies like the chambers of commerce and agriculture, and the CAUE 
(Architecture, Urban planning and Environmental Advisory Services), have established networks and 
technical capacities that can support training, technical assistance, and project development. For 
example, ADEME coordinates the TETE program (Territoires Engagés pour la Transition Écologique), 
where they provide targeted support to local authorities. The program helps municipalities and 
intercommunal bodies design and implement ecological transition strategies through diagnostics, 
technical assistance, and capacity-building tools. By strengthening the planning and operational 
capacities of public actors, TETE indirectly facilitates a more robust project pipeline and creates more 
enabling conditions for investment in adaptation. Leveraging these existing resources could significantly 
enhance local capacity for adaptation finance. 

 

3.5 Socio-cultural factors 
3.5.1 Barriers 

Socio-cultural dynamics also play a crucial role in shaping the local climate finance ecosystem. First of all, 
there is a culture of disinvestment driven by the island’s high exposure to climate-related disasters. New 
investments risk being wiped out by the next tropical storm. This discourages both investment and 
submission of projects. Besides, there is a prevailing sense of administrative burden and mistrust toward 
complex procedures, which discourages many actors from engaging with formal financing mechanisms. 
Additionally, the large number of stakeholders involved in governance processes can make coordination 
difficult and reduce the agility needed to deploy funds efficiently. 

3.5.2 Opportunities 

The participatory culture observed during workshops and interviews demonstrates a strong willingness 
among local stakeholders to engage in co-constructed solutions. This engagement provides a foundation 
for more inclusive and locally grounded governance of climate finance. Furthermore, there is a strong 

https://www.territoiresentransitions.fr/programme
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cultural desire in Guadeloupe to develop place-based solutions that enhance local autonomy, such as 
rainwater harvesting, sustainable food systems, and decentralized energy solutions. These cultural 
inclinations align well with the goals of localized and innovative climate finance mechanisms like the 
FLAG.  

3.6 Conclusion 
In summary, while there are notable institutional, economic, technical, and socio-cultural barriers to the 
involvement of private actors in climate finance in Guadeloupe, the current landscape also offers 
numerous opportunities. The FLAG initiative can play a central role in bridging the gap between public 
and private sectors by fostering better governance, improving project bankability, enhancing local 
capacities, and aligning with the cultural values and economic aspirations of the territory. 

 

4 Discussion 
4.1 Current practices 
To upscale investment capacity in climate adaptation solutions, ADEME, started a new governance 
structure, named the Local Adaptation Fund in Guadeloupe (FLAG). The aim of the fund is to pool 
dispersed funding from different public agencies and private parties into one overarching fund. Using an 
overall governance mechanism, these funding sources can be targeted to the most pressing local 
adaptation needs and grant subsidies from the fund to the most effective projects. ADEME acts as a 
facilitator for this cofinancing mechanisms by fostering collaboration between all parties’ interests and 
by harmonizing their legal procedures in order to accelerate implementation.  

Since September 2024, 1 million euros has been raised to support local projects targeting transitional 
needs. The total cost of the selected FLAG projects is 1,24 million euros. Meaning the FLAG leveraged 
another 250,000 euros of investment. Some examples of selected projects are: 

- Genetic selection of a better adapted creole pig, 
- Flood control reservoirs,  
- Support for local agroforestry for vanilla production,  
- Weather stations and soil sensors to support efficient water and soil use. 

The adaptation fund aims to connect private and public funders to local project initiatives. ADEME, the 
facilitator, is in charge of overall coordination of the projects and overall monitoring. They have also set 
up a Technical and Financial Committee to determine the fund governance and selection criteria. The 
stakeholder diagram is illustrated in Figure 1. The Committee consists of 15 technical and 7 financial 
partners, mostly from the public sector (Figure 2).  

The FLAG is an instrument that can be used for both financing and funding adaptation projects. To set 
up the fund, an extensive literature study on other climate funds was done in order to extract key 
principles that a climate adaptation fund should comply to (table 1).  

Table 1 Adaptation fund principles (source: WP4 – Actionable adaptive solutions implementation) 

 Principles Description 

Fund 
mobilisation 

Complementarity New and additional funding to complement local development 
commitments 

Predictability The amount of funds is known in the medium/long term to 
secure beneficiaries' cash flow 
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 Principles Description 
Transparency and 

Accountability 
Contributor involvement and public dissemination of their 
contributions 

Adequacy The funding amount is appropriate and sufficient to meet 
needs, despite risks and uncertainties (e.g., cost of inaction). 

Fund 
organisation and 

governance 

Subsidiarity Principle Decisions are made at the lowest appropriate political and 
institutional levels 

Focus on Capacity 
Building 

Do not underestimate the capabilities, time, and resources 
required for learning that fosters institutional legacy 

Transparency and 
Accountability 

Public dissemination of key information to facilitate access to 
guidelines 

Iterative Process Monitor and evaluate actions to establish an iterative 
mechanism that allows for contesting and adapting decisions 

Fund allocation 

Transparency and 
Accountability 

Public disclosure of funding decisions and monitoring and 
evaluation of funded projects 

Relevance Use suitable instruments to minimize additional burdens on 
beneficiaries 

Do No Harm Principle Align with local law and development goals without opposition 
and avoid maladaptation 

Focus on Vulnerability Rapid and direct funding for the most vulnerable populations 

Gender Equality Decisions consider differentiated capacities and needs based on 
gender 

 

While this governance structure has proven to be successful in a first round of project selection, some 
difficulties in stakeholder dependencies seem to limit the scalability of the fund. Namely, the current 
practice of the FLAG creates significant delays in the instruction and funding of projects, i.e. each public 
body involved followed its own set of protocols, timelines, and documentation requirements. This 
increases the administrative burden for project leaders but also creates significant delays in the 
processing and disbursement of funds. In some cases, it has taken over a year to finalize contracts with 
all co-financing partners, severely hindering project implementation and undermining stakeholder 
confidence. Besides, some private partners were only keen to invest by delegating their fund to ADEME 
as an intermediate. However, ADEME has a maximum funding cap, which means that the total amount 
of aid they can contribute to a project cannot exceed a certain percentage of the project's cost, hindering 
private party involvement.  

In the future, these difficulties could be overcome by limiting ADEME’s contribution to the role of 
facilitator. Whereby contributors to the fund (public and private) establish a direct contract with the 
project owner, thereby directly financing the project, avoiding ADEME’s financial support limit, reducing 
administrative burden and creating the opportunity to better align timelines due to the direct relationship 
between funder and project implementer. 

More information in the set up and first round of the  FLAG can be read in D4.5 Learning stories on 
financial solutions of TransformAr.1 

While the Adaptation Fund will be an instrument to pool budgets from different agencies and guide 
them to innovative and transformational projects, it remains a time-intensive instrument with large 
transaction costs. Current evaluation of the FLAG learns that, to scale up adaptation investment, private 

 
1 https://transformar.eu/knowledge-center/  

https://transformar.eu/knowledge-center/
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stakeholders should establish direct relationships with adaptation providers. The FLAG can support this 
financing method by providing governance support. In the following section, we explore different tools 
and instruments with a two-fold goal: (1) to enhance the involvement of private stakeholders and (2) to 
lower the transaction cost and to lower the dependence of the adaptation fund on ADEME as 
facilitator.  

 

 
Figure 2. The hybrid management of Guadeloupe local adaptation Fund (source:  
https://www.youtube.com/watch?v=Dne1kGkSZ0o&ab_channel=TransformAr) 

 
Figure 3. Technical and Financial Committee (source: D4.5 Learning stories on financial and insurance solutions) 
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4.2 Opportunities 
As stated in the introduction, we distinguish private stakeholders for adaptation finance as (1) traditional 
financial institutions and (2) private stakeholders linked to local benefits directly or indirectly. Traditional 
financial institutions might be interested to contribute in adaptation by providing upfront cash, using 
loans, bonds or equity. Private beneficiaries are non- or semi-public businesses operating in Guadeloupe 
that experience benefits of the current ecosystem services of Guadeloupe’s natural resources. Their 
investment incentive lies in safeguarding the future of their business and preventing damages from 
natural catastrophes of climate change.  

Examples of financial institutions and their potential finance FLAG-projects:  

- A bank might bring in financial means with lower interest rates in order to increase their amount 
of investment in ‘green projects’, e.g. using green bonds. The FLAG can provide the guarantee 
that the projects that are financed align with the necessary demands for ‘green bonds’ according 
to the EU Taxonomy 

- While insurance companies might also be interested in labelling their investment  ‘green’, they 
might additionally be interested in products that reduce the risk of damage claims. Insurance 
companies with a portfolio of local agricultural businesses might be willing to provide funding to 
the FLAG’s agricultural adaptation projects, lowering the risk of damage claims 

- The FLAG has currently been set up as an instrument to provide funding for pilot projects. The 
close involvement of venture capitalists might be interesting for both pilot projects and venture 
capitalists who can support these emerging businesses and their business models.  

Examples of private beneficiaries and their potential to either fund FLAG-projects or submit projects to 
be funded by the FLAG:  

- A multinational operating in Guadeloupe might be very dependent on water availability in the 
region. The FLAG can direct this investment to water conservation projects. By investing in the 
fund, the company not only contributes to its corporate social responsibility, but also helps lower 
its own risks of water availability due to climate change. 

- Small and medium sized companies can be both funders of the FLAG but also provide projects. 
An example could be a travel agency. They can either provide funding which they, for example 
collect through voluntary user contributions or they can provide eco tourism initiatives such as 
initiatives to minimise water usage of hotels (as was one of the TransforAr nudging solutions in 
Guadeloupe). 

- Start-ups will probably be most interested to be on the receiver-side of the FLAG.  

The following three sections suggest three instruments that can be used to overcome barriers that the 
FLAG is now experiencing in attracting private stakeholders to contribute. They are mainly aimed at 
reducing the transaction cost of the FLAG and enhancing clarity on the FLAG’s impact improving an 
evidence base.  

4.2.1 Sustainability framework  

A well-designed sustainability framework can enhance a climate adaptation fund’s ability to attract 
private investors by providing clear environmental, social, and governance (ESG) criteria that align with 
market expectations and reduce perceived risks. By articulating measurable outcomes—such as 
resilience metrics, co-benefits for communities, and long-term climate impact—the framework increases 
transparency and accountability, which are key concerns for private capital. It also signals institutional 
credibility and strategic alignment with global standards like the Sustainable Development Goals (SDGs) 
and the Task Force on Climate-related Financial Disclosures (TCFD), making the fund more attractive to 



 

TransformAr Deliverable 5.5  11 

www.transformar.eu 

ESG-focused investors. Ultimately, a robust sustainability framework helps bridge the trust gap between 
public goals and private returns, facilitating blended finance and scaling adaptation investments. 

Currently, the FLAG already demands applicants to comply with the Adaptation Fund principles (Table 2) 
and to develop a financial plan, providing proof of the entreprise financial health and brochures 
presenting their projects with expected revenues. Currently however, there is no need to present a 
continuous monitoring strategy, obligating the grant holders to evaluate the impact of their project 
continuously.  

Nonetheless, resilience metrics can provide private investors with concrete evidence of the impact of 
their investments by quantifying how funded projects reduce vulnerability to climate risks. For example, 
metrics such as the number of people protected from flooding, increased water security for communities, 
or infrastructure adapted to withstand extreme weather help demonstrate measurable adaptation 
outcomes. These indicators not only validate the social and environmental value of the investment but 
also support risk-return assessments by showing progress toward long-term stability and reduced 
climate-related losses. This kind of evidence is increasingly important for investors seeking to meet ESG 
reporting requirements and justify impact claims. 

To acquire this information, collaborations with knowledge institutions, universities and sector-specific 
federations (like those in agriculture and tourism) can be set up. 

 

Adapting the FLAG to a sustainability framework transforms it more to the concept of a basket fund. In 
the consultation workshop, a basket fund was seen an interesting instrument by both project 
beneficiaries and financers expressed interest in developing this basket fund. This necessitates a lot of 
discussions and logistics to create, but is seen as a way to increase the confidence of private actors to 
invest in the fund. 

 

Sustainability framework of The Green Climate Fund in The Eastern Caribbean Islands 

A good practice example can be found closeby in The Eastern Carribean (Antigua, Barbuda, Dominica 
and Grenada) where metrics provide tangible evidence of The Green Climate Fund (GCF) project’s 
impact, offering investors clear indicators of the benefits and effectiveness of their investment. This 
green fund aims to fund public infrastructure (including drainage and irrigation) and ecosystem 
restoration projects to improve soil and water conservation. The fund is co-financed by the Green 
Climate Fund grants. Elaborate annual performance reports have been published since the start of 
the fund in 2018 and present the overall implementation progress of the project including 
performance and GCF investment criteria, financial information, project logic framework target 
indicators, development of ecosystem services, indigenous people and gender indicators. Even 
though indicators for adaptation still remain challenging, specifically indicating the locality of the 
projects (Omukuti, 2023) the GCF framework has enhanced transparency in reporting.  

https://www.greenclimate.fund/project/fp061?utm_source=chatgpt.com
https://www.tandfonline.com/doi/full/10.1080/14693062.2022.2093152%4010.1080/tfocoll.2023.0.issue-Climate-Finance-and-Greener-Finance?utm_source=chatgpt.com#abstract
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4.2.2 AI to measure ecosystem services 

During the consultation workshop, beneficiaries and financing institutions expressed their appreciation 
of the simplicity of the FLAG, since there are currently not many requirements; such as complex reporting 
or constant monitoring. There is a fear that introduction frameworks, and the obligation to provide 
evidences for complying with the framework, might make the FLAG lose its attractiveness and 
accessibility. Therefore it is important to use new technologies that can provide the needed information 
without increasing complexity.  

Interviews showed that there is a lack of maps and inventories of local vulnerabilities and needs. If this 
information was publicly and digitally disclosed, it could serve as the base layer for gathering the evidence 
for monitoring adaptation benefits.  

Measuring compliance with the sustainability framework and reporting on that is still a time consuming 
task and often prone to skepticism. Data can be easily manipulated upon which project implementers 
can be accused of greenwashing. The recent uprise of AI and the continuous emergence of new AI 
applications create opportunities to lower transaction costs and to increase transparency in measuring 
and valuing ecosystem services.  

 

Using digitalization to monitor the impact of ecosystem services  

AI tools are already being used to monitor ecosystem services. Examples are the impact of carbon 
sequestration by planting forests. Using remote sensing technologies and machine learning, Global 
Forest Watch, monitors deforestation and estimated carbon storage.  

The BlueDot Water Observatory uses AI to provide up-to-date information about several thousands 
surface water reservoirs in high-risk areas, based on satellite imagery. This platform gives weekly 
updates on the world’s water surface conditions.  

Ecoacoustrics AI analyses audio data from forests to detect animal species and to track biodiversity 
trends.  

AI models even exist to measure aesthetic pleasure (a cultural ecosystem service) by analysing social 
media data, or camera’s on agricultural fields track pollinator species by using image recognition.  

Basket Fund 

A basket fund can be highly beneficial for pooling climate adaptation budgets by consolidating 
financial resources from multiple donors such as bilateral agencies, multilateral institutions, and 
philanthropic organizations, into a single, coordinated funding mechanism. This approach reduces 
duplication, improves efficiency, and aligns disparate funding streams with a unified national or 
regional climate adaptation strategy. By channeling funds through a common framework, it facilitates 
joint planning, harmonized monitoring, and streamlined reporting, which eases the administrative 
burden on recipient governments and implementing agencies. Moreover, it fosters transparency and 
accountability while enabling long-term, flexible financing that is critical for adaptive, context-specific 
interventions in the face of evolving climate risks.   

https://www.globalforestwatch.org/
https://www.globalforestwatch.org/
https://www.space4water.org/softwaretoolweb-app/blue-dot-water-observatory
https://www.weforest.org/blog/research/the-power-of-ecoacoustics-and-ai-to-monitor-biodiversity/
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4.2.3 Smart contracts and a local credit system 

When the ecosystem services can be identified more easily, payouts can also be coupled to the results of 
the project. The upcoming technology used for that are smart contracts; where financial payouts can 
become dependent on pre set conditions and terms that have to be met (for example those that were 
set in the sustainability framework).  

To automize the payouts of these smart contracts, distributed ledger-technology (also called blockchain 
technology) can be used. This system allows for payouts to be traced and for these transactions to be 
transparent. This technology has the advantage to contain data in a transparent, decentralized way which 
enhances the immutability, integrity, transparency and traceability. This is especially important to 
overcome the fear for greenwashing that many private parties risk being accused of.  

The use of sustainability frameworks, AI, smart contracts and blockchain can lower transaction costs and 
reduce delays caused by administration or manual errors. Therefore it has the potential to improve trust 
of private financing institutions and encourage them to engage in the FLAG. However, these technologies 
demand digital literacy and/or the involvement of professionals. At the moment, there is also little legal 
clarity around smart contract enforceability since ecosystem services remain public goods and often 
involve cross-border resources. In the meantime, there is a risk of over-reliance on metrics where 
complex ecosystem services are reduced to narrow indicators, missing out on the broader environmental 
and social services that nature based solutions are renowned for. Careful design these tools is needed to 
avoid oversimplification or unintended harm of the FLAG. 

 

4.3 Calls to action 
1. Define a shared vision for adaptation finance by aligning public and private priorities through a 

local strategic roadmap. 
2. Train local actors in project development, financing, and digital tools to boost capacity for public-

private collaboration. 
3. Promote investor dialogues through sector-specific platforms in tourism, agriculture, and 

insurance to co-create adaptation opportunities. 
4. Set clear eligibility and return criteria for private investment in adaptation projects to improve 

project bankability. 

Smart contracts for regenerative agriculture 

Regen Registery is a ecosystem service credit broker that uses blockchain and smart contracts in the 
voluntary market. They reward land stewards (e.g., farmers, ranchers) for ecosystem services like 
carbon sequestration, improved soil health, and biodiversity. They use digitalization to make the 
process of crediting more transparent in all steps of the process: 

1. Measurement & Verification: satellite imagery and AI-based models are used to verify 
ecological outcomes — for example, increases in soil organic carbon or reduced erosion. 

2. Smart Contract Trigger: then the off-chain data (e.g., carbon levels or biodiversity scores) 
confirms the ecological improvement, a smart contract is automatically triggered. 

3. Payout: the verified ecological service generates a digital credit (e.g., a carbon credit or soil 
health token), which is then used to release funds to the land steward — either in fiat or 
crypto. 

https://www.registry.regen.network/
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5. Launch a sustainability framework that includes measurable adaptation outcomes and ESG-
aligned indicators. 

6. Digitize project impact data using AI and remote sensing to improve transparency, reduce 
transaction costs, and build investor trust. 

7. Enable smart contracts that automate payouts based on verified delivery of ecosystem services. 
8. Establish a legal framework for climate adaptation smart contracts and private-public co-

financing agreements. 
9. Introduce blended finance instruments (e.g. guarantees, advances, concessional loans) to de-risk 

private capital. 
10. Create direct investment channels between private investors and project owners, with ADEME 

as a facilitator rather than intermediary. 

 
 
 
 

 
 



  

 

 

 

 

 

 

 

 

Climate change impacts are here and now. The impacts on people, prosperity and planet are already 
pervasive but unevenly distributed, as stated in the new EU Blueprint strategy (European 
Commission-EC, 2019). To reduce climate-related risks, the EC and the IPCC agree that 
transformational adaptation is essential. The TranformAr project aims to develop and demonstrate 
products and services to launch and accelerate large-scale and disruptive adaptive process for 
transformational adaptation in vulnerable regions and communities across Europe. 

The 6 TransformAr lighthouse demonstrators face a common challenge: water-related risks and 
impacts of climate change. Based on existing successful initiatives, the project will develop, test and 
demonstrate solutions and pathways, integrated in Innovation Packages, in 6 territories. 

Transformational pathways, including an integrated risk assessment approach are co-developed by 
means of 9 Transformational Adaptive Blocks. A set of 22 tested actionable adaptive solutions are 
tested and demonstrated, ranging from nature-based solutions, innovative technologies, financing, 
insurance and governance models, awareness and behavioral change solutions. 

 

 

This project has received funding from the European Union’s Horizon H2020 innovation action 
programme under grant agreement 101036683. 
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