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Abstract 

 

While the benefits of urban nature are generally recognized, the availability and access to (both 

public and private) finance for urban nature-based solutions (NBS) remains one of the most 

critical barriers for renaturing our cities. This paper provides the first (European) cross-country 

empirical analysis of conditions, barriers and opportunities that constitute financial system 

conditions for uptake, implementation and mainstreaming of urban NBS. Based on this analysis, 

we formulate seven transition pathways to finance the mainstreaming of urban nature-based 

solutions in Europe, requiring engagement of public institutions in Europe and European/global 

financial actors (including the insurance sector). 
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1. Introduction 

 

Urban nature-based solutions (NBS) are most commonly defined as "solutions that are inspired 

and supported by nature, which are cost-effective, simultaneously provide environmental, social 

and economic benefits and help build resilience. Such solutions bring more, and more diverse, 

nature and natural features and processes into cities, landscapes and seascapes, through locally 

adapted, resource-efficient and systemic interventions.” (European Commission, 2016). Oft-used 

examples of urban NBS are green roofs and facades, sustainable urban drainage systems, street 

trees and urban forests. The main distinguishing characteristic of urban NBS as opposed to similar 

terminologies like green infrastructure and ecosystem based-adaptation is its broader range of 

interventions and perspectives that it includes as being ‘nature’, as well as its explicit orientation 

towards solving complex challenges (Dorst et al., 2019). While awareness of the term NBS is on 

the rise, as well as recognition of its cost effectiveness based on the multiple benefits that NBS 

have to offer in the urban space (Eggermont et al., 2015; Kabisch et al., 2016; Lafortezza et al., 

2018), a crucial challenge to address for mainstreaming urban NBS is unlocking the financial 

resources to realize them (Droste et al., 2017; Huston et al., 2015; Zimmerman et al., 2019). To 

this cause, the European Commission has funded a range of large research & innovation projects 

to (amongst other topics) identify innovative business, governance and funding models for urban 

NBS (European Commission, 2015; Faivre et al., 2017).  

 

Since most urban NBS benefits - such as biodiversity, flood protection and air quality – represent 

public goods (Faivre et al., 2017; Kabisch et al., 2017), urban public authorities are viewed as 

the primary actor to fund them (Droste et al., 2017). However, municipal funding is constrained 

by lack of recognition of NBS in the way their expenditures are earmarked – i.e. specifically for 

health or water management – often leaving NBS outside a specific departmental funding scope 

(Droste et al., 2017). More generally, there is a concern that public funds are insufficient to 

upscale urban NBS, in particular alongside other urban sustainability challenges that cities need 

to address, such as reaching the Paris Climate Accord goals.  

 

At the same time, the multiple benefits generated by urban NBS are viewed to create a cost 

effective investment option for sustainable urban planning (Kabisch et al., 2016). Their multiple 

benefits have made many authors and policymakers call for collaborative, public-private 

governance of urban NBS, to attract additional investments from private actors including citizens, 

businesses, insurers and investors (Droste et al., 2017; Kabisch et al., 2016; Merk et al., 2012). 

For example, many municipalities provide financial incentives like subsidies to stimulate private 

funding of building-integrated greening like green roofs (Carter & Fowler, 2008; Claus & 

Rousseau, 2012). Outside the European context, we document examples of innovative 

governance and funding mechanisms, such as the Urban Forest Fund as part of the Urban Forest 

Strategy in Melbourne (Gulsrud et al., 2018) or Water Funds that the Nature Conservancy has 

been initiating in (peri-)urban areas in the developing world (i.e. (Echavarria, 2012).  

 

While urban NBS are increasingly recognized as a strategic solution to multiple urban 

sustainability challenges, increased financial resources are needed for urban NBS to mainstream 

across Europe (and beyond). Until now, no comprehensive empirical analysis has been carried 

out to understand the conditions, barriers and opportunities for financing urban NBS, which is 

needed to formulate well-argued strategies that can unlock finance for urban NBS. In this paper 

we fill this gap, by presenting a large-scale European scale empirical study of structural conditions 

for financing urban NBS. We examine how incumbent urban infrastructure regimes shape 

pathways for the financing of urban NBS, in particular the current roles of, financial institutions, 
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investors and other funding actors in financing urban NBS. Urban Based on the work by Monstadt 

(2009), infrastructure regimes are defined here as “the stable configurations of institutions, 

techniques and artefacts which determine ‘normal’ sociotechnical developments in a city and thus 

shape general urban processes and the urban metabolism”.  We analyze the financing conditions 

in the urban infrastructure regimes of six countries (i.e. cases) – United Kingdom (UK), Germany, 

Hungary, Spain, Sweden and the Netherlands  – as well as that of the EU. This is followed by a 

comparative analysis to highlight the main commonalities and differences between cases. An 

aggregate analysis of each of the country cases (and at EU level) allows us to formulate 

overarching strategies for enabling urban NBS finance in Europe. 

 

This paper proceeds as follows. In section 2 we present our analytical framework. Section 3 sets 

out our empirical strategy; in section 4 we present and discuss our cross-country results, 

articulating the main challenges identified as well as possible pathways that can remove or avoid 

these challenges, or can seize opportunities that we identified for financing urban NBS. In section 

5 we conclude.  

 

2. Research questions and analytical framework  

 

Our study of the structural conditions for financing urban nature-based solutions builds on a 

research tradition within environmental governance and innovation studies, which address the 

challenges faced for mainstreaming sustainability innovations (Persson & Runhaar, 2018; 

Runhaar et al., 2018; Wamsler, 2015). Nature-based innovations - and the financing decisions 

needed to enable them in the urban space - are likely to suffer from similar conditions, such as 

the embeddedness of mainstream (in our case, ‘grey’) technologies, existing (financial) 

governance practices and user (investment) behavior as part of wider institutional structures and 

actor networks (Brown, 2005, 2008). Such broader institutional structures are also referred to as 

socio-technical regimes (Fuenfschilling & Binz, 2018; Geels, 2004), which create stability for 

incumbent practices and technologies by lowering uncertainty and transaction costs surrounding 

them. While such stability is efficient in a ‘no change’ situation, it provides a challenging setting 

in times of change: mainstreaming of alternatives such as urban NBS to replace embedded ‘grey’ 

urban infrastructure solutions face structural mismatches in the broader institutional setting they 

try to get financing from.   

 

Therefore, to identify pathways that facilitate inclusion of urban NBS into mainstream financing 

decisions in the urban infrastructure regime, we need to analyze how current regimes are shaping 

financial decision-making practices in urban environments across different institutional contexts. 

An understanding of current structural conditions allows us to identify challenges and 

opportunities that are shaped by a particular institutional and geographical country (or even city) 

context. as well as conditions, challenges and opportunities that emerge at a cross-country 

(European) level. The aggregate analysis of the country (and EU level) case studies serve to 

identify promising transition pathways (e.g. Moradi & Vagnoni, 2018) for financing the 

mainstreaming of urban NBS. A pathway could consist of new technology or knowledge 

development, changing institutions (like regulations) or new forms of collaboration between 

actors. This leads us to the main research question of our paper:  

 

What structural conditions, challenges and opportunities shape the (public and private) financing 

of urban NBS, and through which pathways can they be addressed to systemically integrate NBS 

into urban infrastructures? 
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Implicit in this main research question we answer three sub-questions to guide our analysis: 

 

1. What key structural conditions in the financial domain in relation to the urban infrastructure 

regime influence the financing of urban NBS? 

2. What are key opportunities and challenges for financing the mainstreaming of urban NBS that 

result from these conditions? 

3. What pathways emerge that can address these opportunities and challenges? 

 

Dimensions of the urban infrastructure regime  

An ‘urban infrastructure regime’ is made up out of different dimensions that together shape the 

urban infrastructure space, which can also be referred to as a socio-technical system (Geels, 

2004). Based on theoretical and empirical work on socio-technical systems (Fuenfschilling & 

Truffer, 2016; Geels, 2002; Smith, 2007; Smith & Raven, 2012), researchers involved in 

researching different urban infrastructure domains (financial, regulatory and urban development) 

in a workshop (March 2018) identified and validated the dimensions used in the present analysis 

(Dorst et al., 2018), which are also visualized in Figure 1 (Appendix A). Based on this, we 

distinguished seven generic dimensions of an urban infrastructure regime (below). These serve 

as conceptual categories used for data collection and analysis (coding); they also provide a 

reporting structure for structural conditions, challenges, opportunities and pathways for financing 

the mainstreaming of urban NBS.  

 

1. Core mission, guiding principles and values 

2. Stakeholder landscape and organizational forms 

3. Knowledge paradigms and key expertise 

4. Funding structure and key resources 

5. Policy paradigms and key regulations 

6. Dominant technologies and infrastructures 

7. Mainstream markets and user groups 

 

Below we provide an operationalization of each dimension within the finance domain.  

 

Core mission, guiding principles and values: We define this as the main urban sustainability/NBS-

related targets and/or priorities articulated in the finance (including insurance) domain. We 

analyze goals and priorities communicated by finance and insurance players and determine 

whether shared discourses emerge, including from coalitions of financial actors (in particular 

sustainable financial sector networks). We analyze guiding principles as defined by national bodies 

such as the government (ministry of finance/infrastructure), and supervisory authorities (e.g. 

Central Banks). Furthermore we include in our analysis stakeholder groups/initiatives that 

influence sustainability goals in the financial sector (e.g. the EU High Level Expert Group on 

Sustainable Finance). We report on core mission, guiding principles and values that represent 

sustainability priorities within national strategies, in particular in relation to sustainable finance. 

This dimension does not go into a detailed analysis of specific policies (which is part of ‘policy 

paradigms and key regulations’) but it can include sustainability targets, risk classifications and 

other metrics commonly found in financial players that engage in urban infrastructural investment 

(banks, insurers, real estate firms). Furthermore, here we specify what terms are being used to 

refer to nature-based solutions (such as natural capital, green infrastructure) and whether and 

how these are explicitly framed in relation to sustainable development targets.  

 

Stakeholder landscape and organizational forms: We map out the stakeholder landscape and 

organizational forms that shape and challenge the financing of urban NBS. This can be certain 
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governmental departments or public bodies that administer subsidies or national funding and 

tendering policies, but also the dominant types of financiers and insurers active in financial 

decision-making that affect sustainable urban development. We analyze the formal and informal 

rules that shape their interaction. We investigate mainstream incumbent players that are not 

particularly likely to finance NBS, or that focus on parallel sustainable finance arenas (e.g. 

renewable energy). Also, we identify emerging financial/insurance players with a sustainability 

focus (e.g. online crowdfunding of local urban collective action, such as urban gardens). All could 

affect upscaling of sustainable urban development and NBS. In this dimension we identify the 

different levels at which financial decision-making for sustainable urban development takes place: 

whether funding decisions have been delegated to lower (regional or local) levels, what types of 

partnerships are set up, the role of citizens in decision-making and whether this leads to variation 

between regions in sustainable development targets/actions. 

 

Knowledge paradigms and key expertise: We refer to knowledge paradigms and key expertise as 

the (expert) knowledge that is used to inform financial decision-making processes for 

(sustainable or regular) urban development. This can be the use of certain lending technologies, 

decision tools and paradigms, that specify whether (and if so, how) the expected benefits/returns 

of investing in sustainable urban development are calculated and integrated into decision-making. 

Here we will analyze how financial and other expertise (e.g. technical) employed in financial 

decision-making affects the incidence of NBS in the urban setting. We focus on methodologies 

that describe decision tools, expertise and processes for financing and valuing 

sustainability/NBS/greening in urban contexts (infrastructure, real estate, public space), as well 

as key challenges of undertaking such investment emerging from these studies. We obtain insight 

into the implementation and adaptation of financial decision tools in daily practice at financial 

players, and the challenges that prevent investments into urban NBS to occur. Furthermore, we 

shed light on in what ways knowledge paradigms are evolving – such as attempts to integrate 

socio-ecological indicators/expertise into financial decision-making processes and/or attempts to 

monetize socio-ecological value and risks. Also, we identify who is developing the expertise that 

drives these developments. Finally, this section covers knowledge dissemination -what 

information is shared through which channels?- influencing financial decision-making for 

sustainable urban development. 

 

Funding structure and key resources: We define funding structures and key resources as the 

source of funds and specific instruments of different public and private financial players and 

vehicles (such as banks, funds, foundations, insurance companies and real estate investors) that 

could be or are invested into development, implementation and long-term maintenance of urban 

NBS. In this part of the analysis we focus on the concrete instruments and governance 

arrangements that shape the viability of different forms of finance for investment into urban NBS. 

Ultimately this also depend on how (different types of) NBS are seen: as assets, capital, as a 

commodity, or none of these? Regular financial instruments (debt, equity, grants) and specialized 

ones (natural capital finance facility, environmental impact bonds, specialized subsidies, natural 

hazard insurance) are described in their applicability to finance NBS based on assets, future cash 

flow generation, ecosystem service generation or commodity-trading. Important to include here 

is the source of funds for such instruments: what type of money backs this instrument public 

and/or private and does it have specific objectives (such as impact or minimum financial return 

criteria)? Furthermore we report on the ‘deal’ size of potential investments, which can  affect 

applicability to certain NBS.  
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Policy paradigms and key regulations: We refer here to the policy paradigms and key regulations 

that facilitate (or obstruct) investment into urban NBS, as a part of sustainable urban 

development. While the dimension ‘core mission, guiding principles and values’ describes 

priorities and goals, here we describe whether these have been translated into concrete policies, 

regulations and legislation to facilitate investment into sustainable urban development. We will 

identify policy documents and regulations that affect investment into urban NBS, and how. We 

aim to understand the positive or negative impact of policies and regulation on financing decisions 

into urban NBS. Policies that are relevant for the finance and insurance domain can be in the 

realm of building and infrastructure regulation as well as in financial regulation (investment and 

insurance policies). Policies identified can originate at regional, national or at EU-level and may 

relate to different types of NBS (e.g. building-related or parks) and also to different types of 

benefits of NBS (e.g. biodiversity versus water retention). 

 

Dominant technologies and infrastructures: This dimension refers to technologies, material 

features and geographical context that could influence financier’s decision-making on investment 

into urban NBS. Existing and ongoing investments into incumbent physical structures and building 

technology will affect the relative risk and return of ‘grey’ versus more innovative NBS-type 

infrastructure, and therefore also the financing decision- making. While risk and return are also 

affected by a knowledge / expertise perspective, the current dominant material forms present in 

the urban geography (from the way buildings have been constructed to the set-up of parks) will 

influence the risk and return of investment into urban sustainability. Aspects highlighted could be 

the suitability of mainstream buildings to external greening (e.g. construction, carrying capacity 

and slope of roofs); the depreciation rates of current city infrastructure; the perceived risk and 

costs of implementing NBS due to maintenance and ‘withering away’ of NBS; and the suitability 

of existing buildings and infrastructure to handle climate change (absorption). We aim to clarify 

how current physical structures and incumbent technology stimulate or prevent investments into 

urban NBS. 

 

Mainstream markets and user groups: We refer to this dimension as the perceived demand for 

(investment into) urban NBS by users, citizens, investors and customers, and the ways in which 

this perceived demand shapes investment decision making processes in the finance and insurance 

domain. In the finance domain, users, citizens and customers have two main roles. On the one 

hand, they can be the beneficiaries of the financial return resulting from investments – made by 

themselves or on their behalf – in the urban arena, as savers, investors, real estate owners, 

crowd funders, and pension beneficiaries. On the other hand they can be direct beneficiaries of 

the benefits resulting from investments into urban sustainability (increased urban biodiversity, 

cleaner air, lower flood risk, view of a park or green roof). We will identify main beneficiaries of 

different types of NBS (e.g. communities, certain income groups, businesses) and how their needs 

and demands are integrated into investment decisions for urban NBS. We will provide further 

details on which users, customers and citizens benefit from investments into urban NBS and which 

miss out or even are affected negatively. 
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3. Empirical strategy 

Data collection 

The present study takes a comparative qualitative case study design (Yin, 2009) based on 

triangulation (Jick, 1979). Each case study (i.e. the finance domain in the six selected countries 

as well as at EU level) was prepared based on the following data collection and research methods: 

1. Desk study: this included document analysis of key policy documents, materials or grey 

literature (e.g., regulations, strategies, action plans, policy evaluation and assessment 

studies, legislation). Relevant documents were identified in three stages. Firstly, based on 

online search using search terms like ‘sustainable finance <country>’; ‘urban NBS <country>’ 

and suggestions made during interviews. Second, documents were identified due to 

suggestions by interviewees, either because they were shared with us after the interview or 

while researching background information regarding examples mentioned during the 

interviews. Third, after the other data collection had taken place (interviews and participant-

observation), additional documents were added through desk study, to complement existing 

data or compensate for gaps in the data collection from the interviews / participant-

observation. For example, we were not able to interview the Dutch Central Bank, but instead 

included two of their most relevant publications into the secondary documents for the 

Netherlands case study. In case of countries with many documents in languages other than 

English (in particular Hungarian and Spanish) we involved researchers that were (near) fluent 

in that language to enable inclusion of this documentation in our analysis.  

2. Semi-structured interviews (approx. 10 per case study) were carried out with stakeholders in 

the finance domain (see Appendix B for an overview of all anonymized interviewees per 

country). The interviewees were identified and selected through several steps. Through desk 

study, relevant actors in the finance domain in a certain country were identified and contacted. 

Additionally,  suitable contacts were identified by (1) contacting country-level coordinators of 

the Urban Regional Innovation Partnerships (URIPs)1, (2) using the professional sustainable 

finance networks of the researchers involved in this study, as well as (3) by attending country-

level or EU-events on the topic of sustainable finance and/or urban NBS to identify potential 

interviewees. Further relevant contacts were identified based on suggestions made by experts 

we interviewed, with a focus on gaps in our data collection (i.e. snowballing technique). Due 

to country-specific conditions (not all financial actors are present or have the same relevance 

in each country), we used a mix of context-sampling and theoretical sampling. We aimed at 

a mix of public and private actors for each case study, to understand the country-level 

conditions for both types of finance.  

3. Participant-observation (overt) was carried out either at one or more relevant stakeholder 

conferences at the country (or EU) level, or at a key organization / stakeholder network. 

Participant-observation served to observe narratives, decision-making and practices in 

relation to uptake of sustainable finance and/or urban NBS. Field notes were taken during or 

straight after the participant-observation together with reflections of the researcher.  

 

The data from the desk study, interviews and participant-observations was coded and analyzed 

at country level (as well as EU level). Based on this analysis, a country level working paper was 

prepared based on a pre-defined template2. The working papers consist of a description of 

structural conditions, challenges and opportunities for financing the mainstreaming of urban NBS 

at the country level. Two key components of each working paper are (1) a summary table per 

regime dimension, as in Table 1 and (2) data sheets, in which individual quotes from the data 

sources are recorded for each regime dimension (in the appendix of each working paper).  

 

 
1 URIPs are partnerships between researchers and NBS stakeholders set up in six different countries to draw together science and 
practical experience in an ongoing dialogue within the current research project [anonymized for review process]. 
2 Working papers are available upon request from the author.  
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Table 1 Reporting structure per case (country or EU-level) 
  Main conditions of the domain 

in relation to the provision 

and operation of sustainable 

urban infrastructures 

Key opportunities and 

challenges for NBS 

following from these 

features 

Ways to use opportunities 

or overcome challenges 

Core mission, guiding 

principles and values 

      

Stakeholder landscape and 

organizational forms 

      

Knowledge paradigms and 

key expertise 

      

Funding structure and key 

resources 

      

Policy paradigms and key 

regulations 

      

Dominant technologies and 

infrastructures 

      

Mainstream markets and 

user groups 

      

 

Demarcation of the finance domain 

We identified the following categories of actors, actor groups and networks to be part of the 

finance domain (either related to public or private finance/funding): 

• National government 

• Regional and local government 

• Insurance firms 

• Banks (commercial and public) 

• Institutional investors 

• (Sustainable) finance networks 

• Academics / experts in the field of sustainable finance 

• NGO’s and private foundations 

• Business and stakeholder networks 

• Crowdfunding platforms 

• Commercial greening firms 

 

We aimed to interview a variety of actors types per country. The final interview selection per case 

depended on country-specific conditions (for example, most countries did not have relevant 

crowdfunding platforms) and sometimes access to these actors (including non-response). For all 

countries, we made sure to include both public and private actors, and a variety of top-down and 

bottom-up actors. Importantly, demarcations of domains were based on the functions of these 

domains in the regime, and therefore the weight given to each of these categories of stakeholders 

differed between cases. For example, insurance firms were highly involved with urban NBS in the 

Netherlands, while we could not find any insurance firm activity in this area in Hungary; in Spain 

we identified a medical insurance firm engaging with urban NBS.  

 

Data analysis 

All interviews were audio-recorded - after informed consent was given by the interviewee - and 

subsequently transcribed and translated to English (if required). In case of one of the researchers 

responsible for the country working paper spoke the local language, only illustrative quotes were 

translated to English and entered into the data sheets. Data analysis was done through thematic 
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analysis (Patton, 2002) using the seven dimensions of the analytical framework for coding and 

analysis, using NVIVO software (Figure 2). 

 

Once the country-level analysis was finalized, we compared the country (and EU) level findings 

using comparative case study analysis (Yin, 2009). Our comparative case study design allowed 

for comparison of contextual factors across cases to derive general patterns across conditions, 

challenges and opportunities, which culminated in ‘stepping stones’ (Figure 1). These stepping 

stones were further combined to form higher level pathways. For each pathway, we articulated 

exactly which challenges and stepping stones were built upon (see Figure 2 until Figure 9).  

 

Some methodological questions arose during the process. One limitation of our study is that we 

have included three western European countries, and one Northern, Southern and Eastern 

European country. While Northern and Western Europe display many similar conditions, 

challenges and opportunities, Eastern and Southern Europe display important differences, either 

in climate (Spain) – leading to different urban NBS-related challenges – or in governance 

(Hungary) – a lack of genuine priority for environmental objectives.  

 

While the interviewees where selected on the basis of their capacity to inform the research about 

the key dimensions of the regime we cannot claim that they cover the entirety of perspectives. 

We note that we sometimes access different stakeholders in different countries. This can be due 

to the specific country conditions (i.e. pension funds play a large role in financing urban NBS in 

Sweden, and not in all the other countries) but it may also be due to stakeholder selection and 

access issues that we sometimes faced. We noticed that  the response rate for interviews was 

higher with stakeholders who engaged in some way or the other with urban NBS than with 

stakeholders who were not engaged with this topic. For example, a request to interview a Dutch 

pension fund regarding urban NBS was turned down, even though the pension sector in the 

Netherlands is leading in sustainable (but not yet urban NBS) investments.  

 

4. Findings & Discussion 

Drawing on analysis across the six countries and the EU level, this section discusses the cross-

country conditions, key challenges that need to be overcome and identifies mainstreaming 

pathways for nature-based solutions that can help mainstream urban NBS from the financing 

perspective. This section first presents a figure illustrating a detailed breakdown of the conditions, 

opportunities and challenges, and stepping stones that can be assembled to create pathways for 

NBS mainstreaming that were identified through the comparative analysis of the cases (see Figure 

1). Figure 8 also illustrates how these findings are placed within the seven regime dimensions 

from the analytical framework. The next section (4.1) discusses the key challenges of financing 

the mainstreaming of urban NBS, incorporating important underlying conditions that shape these 

challenges. The subsequent section (4.2) identifies mainstreaming pathways for NBS that take 

advantage of opportunities to overcome these challenges.  

 

4.1 Challenges 

In order to identify convincing pathways that are able to mainstream urban NBS through the 

finance domain, a clear vision on the key challenges that emerge across countries and at EU-level 

(and that these pathways must address) is a prerequisite. This section therefore draw out seven 

cross-cutting challenges to urban NBS finance that emerged from out data beyond the individual 

country context, as well as across regime dimensions. Challenges for mainstreaming urban NBS 

in the finance domain relate to the volume of available funding, access to such funding and to the 

institutional settings of public and private investment. These overarching challenges were 
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identified by analyzing the country-level challenges, looking for overlaps as well as differences 

between them. Furthermore, a two-day working session was held in July 2019 between country-

level researchers to discuss the main challenges, articulating them in a more general sense than 

just for the specific country context. Each challenge draws together related challenges and 

underlying conditions, across the regime dimensions as illustrated in Figure 8. To avoid 

redundancy, a choice was made to articulate the challenges separately but not the opportunities, 

because these are embedded within (the stepping stones to) the pathways.   

 

Challenge 1: Urban NBS compete for increasingly expensive urban space through 

building development, fueled by financial markets  

While policy makers across Europe note the importance of urban NBS in the context of climate 

change, one recurring theme shaping urban planning and development is the dire need of 

affordable housing in cities. Municipalities across countries (in particular western Europe - the 

Netherlands, Germany, Sweden and UK) have increased housing availability as a top policy 

priority. Reasons (which partly overlap) that are mentioned for this are (1) municipalities expect 

to grow in numbers of citizens; (2) there is an increasing demand for houses in cities due to 

urbanization; (3) people use more square meters per person than in previous decades (growth in 

1-2 person households), requiring more built-up space for the same number of citizens in a city, 

which is confirmed by (Kabisch & Haase, 2013); (4) Strong rise in house prices means that 

affordable housing within the existing housing stock has decreased, so residents stay where they 

are or cannot find an affordable home. As an expansion strategy, many municipalities have chosen 

urban densification (rather than ‘sprawl’), preserving green areas outside the city borders and 

instead building new houses densely on available slots within the already built area. From an 

energy efficiency perspective this is expected to be the best solution, since living close together 

is expected to offer ‘energy’ economies of scale (heating, transport).   

 

This increased building pressure on urban land in many (not all) European countries implies that 

green spaces in the city which require considerable acreage (like parks) face an increasing 

opportunity cost. The financial returns that are to be made from housing developments in the 

urban space have increased sharply, both for the municipality in selling the land and for the real 

estate developers in developing and selling/renting housing. Furthermore, real estate developers 

are incentivized per square meter of building that they can sell/rent, which makes them 

insensitive to alternative green uses. The profit-driven approach to the realization of new housing 

also incentivizes the use of ‘empty’ green urban space, since this is a cheaper and quicker option 

compared to renovating/replacing existing buildings or building on brownfields. In short, the 

incentives of the local government (more affordable housing) and real estate developers (as many 

square meters as possible on any urban space, preferably on green fields / high rise) coincide, 

providing ideal circumstances for a real estate building boom across (western) Europe.  

 

What remains off the radar in most narratives of lack of affordable housing in growing cities, is 

the role of a strong feedback cycle between finance and property that leads to higher housing 

costs for urban populations (Ryan-Collins, 2019), thereby also increasing the opportunity cost for 

urban green space. Under deregulated financial markets and in low interest rate markets, land 

property has become a highly attractive financial asset for households, banks and financial 

markets, due to friendly fiscal regimes that support homeownership and due to the attractiveness 

of houses as collateral, that are likely to increase in value over time. The academic literature 

speaks of ‘housing financialization’, with the development of housing markets being dictated  
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Figure 1 Analysis of key conditions, opportunities, challenges, and stepping-stones 

towards pathways to finance the mainstreaming of urban NBS 
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increasingly by the requirements of financial markets, rather than responding to housing policies 

(Aalbers, 2017; Ryan-Collins, 2019). Speculative investment into urban housing markets puts 

upwards pressure on expenditure on housing as a percentage of household income, which has 

put home ownership out of reach for in particular younger generations (Ryan-Collins, 2018). This 

translates into an ‘affordable housing’ narrative by municipalities, further fueling real estate 

investments, often at the expense of green urban space.  

 

Challenge 2: Urban NBS lack convincing direct cash flows / financial return to the 

investor (‘the birds won’t pay’) 

The interest in renewable energy investments by financial institutions (witnessed in all countries 

we studied) can be interpreted as a promising ‘route’ that investments into urban NBS could 

follow. However, the key challenge that is mentioned across our data collection is that, unlike 

renewable energy, investments into urban NBS lack a convincing direct financial return. 

Renewable energy investments provide a direct return in joules, and therefore, cash, to its owner 

and investor. Although the renewable energy market has been heavily subsidized to get to the 

point where its investments became profitable, interviewees across countries question whether 

urban NBS will ever reach that point. In some countries, strategies are developed for integrating 

building-related green as an energy efficiency (cooling) measure (Spain, Netherlands), thus 

reducing energy costs and therefore providing a direct cash flow to a building owner or user. 

However, these strategies are still in an early stage and it is uncertain whether the energy 

efficiency value of urban NBS will suffice to motivate large-scale investment.  

 

Other values created by urban NBS are also recognized by actors across Europe, but these are 

often difficult to include in a financial return expectation, also because they are often preventive 

spending for lowered costs in the future. The most salient benefit with a financial impact is the 

risk reduction value of integrating NBS into the urban space (Germany, Netherlands, Spain, UK, 

Sweden, EU). Most countries and cities are developing climate change adaptation plans that 

feature measures to combat extreme weather such as heat and strong rainfall. Urban nature is 

recognized as a potential measure for reducing risks of heat and flooding (disaster risk reduction), 

however municipalities and other public actors struggle to calculate the value that urban NBS can 

bring when it comes to reducing expected damage costs of some future weather event. Preventive 

spending on urban NBS from a resilience perspective is also seen as less ‘heroic’ than post-

damage spending. Those actors that are aware of climate-related damage costs – insurance firms 

– are hesitant to invest in urban NBS themselves, even though they increasingly recognize its 

value: this is seen as a public mandate. The health value of urban NBS (reducing air pollution, 

offering recreation/sports and improved wellbeing and recovery) faces a similar issue: it is 

recognized, but also here, (private) health spending is often not preventive but instead focused 

on treatment. Furthermore, uncertainty about the exact return that urban NBS can bring in terms 

of lower prevention costs increases hesitation to invest (related to challenge 3).  

 

There is a growing niche of financial actors that are willing to invest specifically in biodiversity 

value, such as sustainable banks that are part of the Global Alliance for Banking in Values (GABV), 

ASN Bank in the Netherlands and the European Investment Bank, which has developed the 

Natural Capital Finance Facility especially for this purpose. But even for these ‘willing’ financial 

actors, it still proves difficult to invest in biodiversity positive projects because a positive financial 

return remains an investment criterion. Therefore,  the positive cash flow resulting from 
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biodiversity-positive projects often needs to be obtained from other values that are realized in 

parallel to biodiversity, such as sales from tourism or real estate returns (EU, Netherlands).  

 

Challenge 3: Effectiveness of urban NBS lacks evidence, and depends greatly on local 

(climate and urban) conditions 

A crucial cross-cutting challenge to upscaling investments into urban NBS relates to the lack of 

evidence on their effectiveness in realizing important urban sustainability goals. Coupled with a 

lack of knowledge and expertise of implementing urban NBS, the ‘certainty’ of grey infrastructure 

investments often outcompetes perceived uncertain green infrastructure investments. Green 

infrastructure effectiveness, if measured using the same quantitative indicators as used for grey 

infrastructure, is viewed as more opaque: a common example encountered is that of enlarging a 

sewage pipe – with a set volume of water that can be absorbed per minute - versus implementing 

a sustainable urban drainage system (SUDS) for water management. Building up this evidence 

base for urban NBS effectiveness is challenging, because of its dependence on local climate and 

urban conditions: the value of damage cost reduction that can be realized through urban NBS 

needs to therefore be tailored to local conditions (Netherlands, EU, Germany, Sweden).  

 

We encountered some initiatives that try to tackle this challenge. Some are working on developing 

this localized evidence base: the national re-insurer, CCR in France, is modelling damage cost 

reductions of urban NBS in specific local disaster scenarios (as part of the EU-funded NAIAD 

project). Others (EU level) argue that the effectiveness of urban NBS becomes convincing in 

situations where grey infrastructure ‘will no longer do the trick’, for example, a high concrete wall 

near a river would be needed for effective flood protection, but would be unacceptable for the 

local population. Urban NBS are then more easily chosen as the most effective resilience solution. 

On the whole, while there is often a qualitative understanding of the added value of urban NBS, 

we find stakeholders struggling with ‘proving’ the effectiveness of urban NBS for it to be financed, 

in particular if indicators that were developed for grey infrastructure are transferred one-on-one 

to measure the effectiveness of urban NBS. 

 

Challenge 4: NBS typically become cost-effective based on multiple benefits, but 

coordinating the co-funding of urban NBS is challenging 

One of the main defining benefits of urban NBS that is often stressed is their cost effectiveness 

due to the multiple benefits they produce (European Commission, 2015). However, building on 

the earlier challenge on lack of financial return, the fact that urban NBS become valuable based 

on multiple benefits that are scattered between with different stakeholders, both public and 

private, also makes it difficult to finance them based on more than one benefit (UK, Netherlands, 

Germany). A deep dive into the work of the network ‘Green Deal Green Roofs’ (the Netherlands) 

made this very apparent for green roofs specifically. Home owners often invest in a green roof 

because of the aesthetic (and sometimes cooling) value; municipalities often provide a green roof 

subsidy to households based on the water retention value for the city. However, still, green roof 

uptake lags behind because there remains lack of willingness to pay for other public values that 

green roofs provide, such as combatting the urban heat effect and the biodiversity value it 

delivers.  

 

Fragmentation of budgets within municipal departments make financing based on multiple 

benefits difficult even within the public context (Droste et al., 2017); setting up public-private 

partnerships based on multiple benefits of urban NBS is challenging and still underdeveloped. In 

Germany, we found an example where a city-state (Hamburg) wants to create green-blue 

infrastructure as part of a new development project but doesn’t know how to coordinate its 

funding as a joint effort between departments and stakeholders. This boils down to very practical 
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issues, such as who should provide the budget of the maintenance of an urban NBS that is flooded 

part of the year (blue space: responsibility of water department) and a recreational green space 

another part of the year (green space: responsibility of greening department).  

 

Furthermore, real estate owners often don’t feel responsible for developing urban NBS in the 

surrounding of their property if this is on public space, and sometimes are not even allowed to 

engage with this space. In the case of housing corporations in the Netherlands, they note that 

they are not allowed to take initiatives for greening the public space. Furthermore, while housing 

corporations recognize the multiple benefits that their tenants receive from a greened property, 

they are incentivized to keep maintenance costs low in their asset management strategy. They 

also recognize their own benefit from greening around their property to lower water damage costs 

(in particular for the façade of the buildings) but this is not enough for them to carry the 

maintenance costs of green all by themselves. Furthermore, they realize that if their tenants rent 

the green space outside the property in the form of a garden, they no longer have the costs of 

maintenance but tenants don’t want this either, and often ‘tile’ their whole garden, losing all 

potential green values on this space.  

 

The inability to coordinate between stakeholders to take joint action on realizing urban NBS - 

from which all benefit in a different way - resembles a ‘tragedy of the commons’ dynamics (Hardin, 

1968; Ostrom, 2010) where each actor behaves to maximize their own, short-term benefits, while 

failing to cooperate to realize higher benefits jointly that all stakeholders can reap together. While 

institutional settings have been researched how to improve cooperation / collective action for the 

management of natural resources (Ostrom, 2010; Vollan & Ostrom, 2010), it seems that for urban 

NBS, such institutional settings that can facilitate coordinated governance and funding are often 

lacking.  

 

Challenge 5: Lack of public funding available for urban NBS due to austerity, low 

economic growth or corruption 

We witness variation in availability of public funds for urban NBS as a result of country-specific 

economic and political circumstances. In some countries, like Germany, Sweden and the 

Netherlands, economic growth and political priorities are generally supportive of public urban NBS 

investments, which also help attract EU funding, which usually requires co-funding from national 

actors. However in other countries, depressed macroeconomic conditions (Spain), clientelism and 

corruption (Hungary) and austerity policies (UK) limit the amount of available public funding for 

urban NBS. While urban NBS represent a public good, it is often seen as less critical compared to 

other public spending that affects citizens more directly, such as healthcare, unemployment 

benefits. In other cases, urban NBS are seen as less attractive or less profitable than other 

sustainability-related spending options (housing, sports, renewable energy). Even when EU 

funding supplements national spending on environmental objectives, an absence of national 

political commitment can render this European tax money essentially ineffective, like in Hungary. 

EU funding earmarked for environmental purposes instead is being used for short-term profit-

seeking objectives of the national government, like construction. Here, we encountered broad 

skepticism regarding the ability of EU bodies to monitor and enforce effective usage of EU 

spending on environmental goals; recently Hungary received a €1.3 billion fine from the EU 

because of poorly managing EU funds.3 

 

 
3 https://www.reuters.com/article/us-eu-hungary-penalty/hungary-accepts-big-penalty-for-mismanaging-

eu-funds-idUSKBN1XM23I 

https://www.reuters.com/article/us-eu-hungary-penalty/hungary-accepts-big-penalty-for-mismanaging-eu-funds-idUSKBN1XM23I
https://www.reuters.com/article/us-eu-hungary-penalty/hungary-accepts-big-penalty-for-mismanaging-eu-funds-idUSKBN1XM23I
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In Spain, the challenge is high fiscal public debt which allows for less room to invest in urban 

green infrastructure. In the UK, austerity policies have severely limited the amount of funding 

available for public investment in NBS, which is particularly challenging when it comes to on-

going maintenance, but also removed personnel with expertise in green infrastructure from local 

government staff, as well as removing staff that might have been able to act as a link between 

different departments / budgets within municipal governments. We therefore find that broader 

country-specific political and economic conditions are crucial for stimulating upscaling of urban 

NBS, and very much affect what type of (public or private) financing strategies can be developed. 

 

Challenge 6: Maintenance of NBS has a different cost structure than grey infrastructure; 

stakeholders are hesitant to take these costs onto their budget  

An oft-mentioned challenge of investments into urban NBS is the hesitation to take on its 

maintenance costs, which is perceived to be higher than grey alternatives. We document great 

hesitance, both from public and private actors, to take responsibility for ongoing maintenance 

costs. The maintenance costs of grey infrastructure (asphalt, tiles, sewage pipes) are perceived 

to be lower – part of the issue seems to be that costs may not actually be lower but instead  

‘normalized’: the cost structure over time is known and responsibilities and budgets for this 

maintenance is already in place. Instead, for urban NBS it is not so evident yet who should have 

responsibility for maintenance costs; this requires setting up new responsibilities and relationships 

among stakeholders (UK, Germany). We witness some efforts of local residents committing to 

take over maintenance of green space surrounding their homes, but this effort is viewed as 

uncertain and risks being dissolved after a few years (Netherlands). While it is recognized that 

green infrastructure delivers more co-benefits compared to grey solutions, there is often no 

earmarked budget to deliver these co-benefits so there is no incentive to consider them as part 

of the decision-making process at the funding body for both private and public actors. 

 

Challenge 7: There is a mismatch between institutional investments into urban NBS and 

institutional investor demands due to lack of scale, return, standardization and 

transparency 

While we witness an increasing demand and momentum for sustainable investment across 

Europe, we also find that urban NBS often struggle to be included into the standard investment 

routines of large, institutional investors. Institutional investors recognize that there is a mismatch 

between investment needs on the municipality level and actual investment from institutional 

investors (Germany, EU, UK). While challenges mentioned earlier play a role (lack of direct cash 

flow and evidence-base on NBS value), this mismatch between supply and demand for urban NBS 

(private) investment can be viewed as a market-based challenge. Either urban NBS do not enter 

into their most salient sustainability criteria (such as for green real estate); they are viewed as a 

public good without any direct cash flows (a park); they are too small scale to finance separately 

(a green roof); their return becomes attractive on the long-run, beyond their investment horizon 

(sustainable urban drainage systems). Furthermore, they are sometimes seen as too innovative 

and therefore risky (lacking an evidence base), which deters investment, as well. A lack of 

knowledge among financial actors on how to assess urban NBS as part of investment portfolios 

seems to be part of the problem. 

Due to these different reasons, urban NBS investments do not fit easily into existing financial 

instruments. Only in the case of Sweden, we see a relatively well developed market for 

investments into urban NBS through national pension funds and green bonds. This also confirms 

that scaling up, pooling of projects and standardization of metrics can help address the ‘mismatch’ 

in the market, and lower the transaction costs for institutional investors of investing into urban 

NBS. 
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4.2 Pathways 

Our analysis provides us with country-specific and cross-cutting conditions, challenges and 

opportunities that shape urban NBS outcomes with respect to their (potential) financing. In this 

section, we combine these empirical insights in two steps. First, we cluster certain challenges and 

opportunities into ‘stepping stones’; actionable opportunities that appear to be promising based 

on our analysis. Second, we combine different stepping stones to speculate about potential 

routes, or pathways: overarching strategies that, based on multiple insights from our empirical 

research might result in structural upscaling of finance for urban NBS. Instead of providing ‘one 

answer’ to financing the upscaling urban NBS, with this approach we recognize that there are 

different strategies that can be taken – also simultaneously – to mainstream urban NBS. We 

discuss each of the pathways below.  

 

Pathway 1: Position urban NBS as a mainstream climate change adaptation (CCA) 

intervention 

A recurring theme in our empirical data concerning NBS implementation and upscaling is the 

emergence of climate change adaptation (CCA) plans, measures and strategies with associated 

funding requirements within regional and local authorities across European countries. An 

increased urgency to respond to climate change (in particular to extreme heat and flood risk) is 

felt at public authorities, who develop CCA plans and sometimes greening measures as a result 

(Germany). Simultaneously, financial sector players across Europe (banks, institutional investors 

and insurers) are required to respond to the EU regulatory requirement for increased transparency 

on the exposure of their investment portfolios to climate-related risks. The technical expert group 

on sustainable finance, appointed by the European Commission in June 2018, adopted4 the 

recommendations of the Taskforce for Climate-related Financial Disclosures (TCFD) at the 

Financial Stability Board (FSB). The TCFD recommendations are generally regarding as the most 

authoritative guidance on reporting financially material climate-related information by firms and 

financial institutions. The EU guidelines for reporting climate-related information serve to 

implement a 2014 European directive on harmonization of non-financial disclosure requirements5; 

our empirical research confirmed that financial institutions and financial sector networks across 

Europe are currently analyzing how to integrate these guidelines into their investment practices; 

the TCFD guidelines are generally perceived as an impactful ‘market mover’ towards more climate 

risk awareness and transparency in investments.  

 

This combined momentum - at public authorities and at financial institutions - to integrate climate 

change risk and ensuing adaptation measures into mainstream practices, is likely to result in a 

higher valuation, funding availability, incidence and implementation of climate change adaptation 

measures. Therefore we identify a pathway to firmly and convincingly position urban NBS as a 

cost-effective CCA measure, unlocking existing and new funding that may otherwise flow towards 

more traditional CCA interventions (SS1). CCA-related funding may otherwise flow towards grey 

infrastructure like larger sewage pipes, flood walls (Germany, Hungary) or even into ones that 

ultimately worsen climate-related problems, such as air-conditioning in buildings to combat 

extreme heat (Spain).  

 

While this pathway does not yet allow for urban NBS to be valued based on all of the benefits it  

creates, it does combine two important biophysical benefits of urban NBS: energy management 

(providing passive cooling and insulation  without adding to the current energy load) and water 

 
4 https://ec.europa.eu/finance/docs/policy/190618-climate-related-information-reporting-guidelines_en.pdf 
5 https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32014L0095&from=EN 

https://ec.europa.eu/finance/docs/policy/190618-climate-related-information-reporting-guidelines_en.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32014L0095&from=EN
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management (combatting flooding and droughts). Furthermore, both these benefits can 

ultimately be valued financially (and through other indicators). The energy management value of 

building-related NBS (facades and roofs) as a CCA measure can be calculated by energy cost 

prevention from air-conditioning to reach the same cooling effect. The water management value 

of urban NBS as a CCA measure can be estimated through expected damage cost reduction from 

flooding and drought events. Finally, since climate change plans and climate risk assessments 

often also focus on climate change mitigation (preventing climate change), the ability of urban 

NBS to lower energy needs and absorb greenhouse gas (GHG) emissions can be another 

measurable monetary value from the same intervention. This further increases the cost-

effectiveness of urban NBS implemented in the context of climate change strategies.  

 

 
Figure 2 Pathway 1: Position urban NBS as a mainstream climate change adaptation (CCA) intervention 

 

This pathway builds on four stepping stones. Apart from the main stepping stone (SS1) three 

others form this pathway. Firstly, public actors can engage the insurance sector as a key 

stakeholder of the risk reduction value of urban NBS (SS2); of all financial actors, the insurance 

sector is most directly exposed to climate risk, since climate change related damage costs 

increase their damage pay-outs and can even make certain objects uninsurable, eating into the 

main business models of an insurance firm. They therefore have an incentive (and are well 

positioned) to take a coordinating role in influencing others to undertake CCA investments, 

although there is also a free-riding issue that needs to be managed (since insurers compete with 

each other, they may not want to invest if competitors profit from this). Relatedly, improved 

evidence and metrics on the impact of urban NBS (both energy and water management) increases 

the perceived valuation of urban NBS (SS7) – including through the scores of rating agencies who 

can decrease the funding cost of projects with lower climate risk exposure. The (re-)insurance 

industry can play an important role in provide (anonymized) damage cost data: Nathan by 

MunichRe and BlueLabel by Achmea are two such initiatives.  We document CCR (national 

reinsurer of France) developing models to identify the impact of urban NBS on damage costs from 

extreme weather events, and we confirm interest from a rating agency to adjust risk ratings 
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based on such data. To realize this pathway, urban NBS need to be included into risk-related CCA 

criteria at financial institutions. 

 

Pathway 2: Develop governance mechanisms that allow for coordinated funding of 

urban NBS 

 

 
Figure 3 Pathway 2: Develop governance structures that allow for coordinated funding of urban NBS 
 

Coordinating between different stakeholders that each capture some of the (multiple) values of 

an urban NBS was established as a key challenge (#4). In our data, we document several co-

governance mechanisms that were developed to deal with this challenge (EU, Netherlands, UK), 

and we identify a key pathway to mainstream urban NBS by further developing such (public-

private) governance mechanisms that stimulate co-funding into urban NBS (SS4). The related 

stepping stones indicate that there is in particular a potential to include communities / citizens 

(SS9), water utilities and the insurance sector (SS1) as co-funders of urban NBS. The crucial 

outcome of this type of intervention is that co-governance is much more likely to render the urban 

NBS cost-effective, since multiple stakeholders co-invest and each obtain their specific return, 

while each of them only finances a part of an intervention and shares risk with other parties 

involved in it (see Figure 4).  

 
Figure 4 Co-funding of an urban NBS can create a solid business case 
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To realizing such co-governance, stakeholders need to work together, build up trust and 

accountability, and put in place a suitable governance mechanism to coordinate this. Such co-

governance is likely to favor large-scale over small NBS. Examples found in our data of such 

governance mechanisms are: 

• Water Funds being set up by The Nature Conservancy, with an aim to attract private funding 

for long-term investments into water infrastructure in urban areas (currently mostly outside 

of Europe); 

• Crowdfunding platforms that arrange match-funding between citizens (donating to local 

green spaces for their use value) and provinces (co-investing for water-related or other 

sustainability objectives).  

• Community ownership models like the charitable trust model in the UK, where developers 

and the community sit together on the board of a community trust that deals with funding the 

maintenance of public green space in new developments (since the government cannot pay 

for this) 

• The Natural Capital Investment Plan in Manchester applies natural capital accounting, to 

create a pipeline of proposed natural capital projects that are investment ready. By combining 

projects into a portfolio, Manchester plans to take the available investment to a large enough 

scale to attract investors, blending public and private finance. 

• The Urban Forest Fund in Melbourne, set up to pool funds from different municipal 

departments and from private developers to provide a 50% subsidy for urban nature projects 

carried out by private households and businesses on their private (urban) land. 

 

We expect that much more is possible when it comes to mainstreaming urban NBS through 

increased, smart co-governance, but that currently standardized governance/funding 

mechanisms are lacking to realize this. In many of these cases (for example, green roofs), there 

are multiple co-benefits realized (for example biodiversity, reduced roof damage, noise reduction) 

that are not actively ‘owned’ by any specific actor: so positive externalities remain. At the same 

time, we have identified financial actors, such as investors (NCFF), banks (ASN Bank) and insurers 

(Interpolis) that have at least one of these benefits as key objectives (Netherlands, EU). An 

improved coordination and matching of actors and relevant benefits could render them cost-

effective based on multiple benefits and thereby upscale investment into urban NBS. Potential 

actors that could co-fund urban NBS are still largely lacking in this field, such as the health 

insurers. They are likely to obtain a significant cost reduction from urban NBS interventions; in 

our data, only in one country did we find active engagement of a health insurer with urban NBS 

(Spain).   

 

A typical co-governance mechanism that could help realize this is a government-led or neutral 

third party fund in which a variety of actors can participate to realize joint investments. Such a 

fund would need a transparent governance structure with clear investment criteria, decided upon 

jointly by the stakeholders involved. It also needs a monitoring approach, to confirm that the 

multiple values that are sought by the different stakeholders are actually realized. When 

developed on public space, it also requires a public accountability structure to secure a just 

allocation of funds (and prevent excessive influence of for-profit actors in public space in return 

for their funding). Such a governance structure – the examples above serve as inspiration - could 

even include just public actors but serve as a method to overcome municipal silos (for example 

reaching objectives regarding water, biodiversity and social cohesion through one integrated 

urban NBS intervention). We find some evidence that climate change adaptation planning in local 

authorities is already helping to bridge these gaps and could provide an entrance point for co-

governance of urban NBS (Germany). Green bonds that are being offered by municipalities in 

Sweden are another example. Using offering statements that explain clear investment criteria, 
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municipalities are convening funds from private and institutional investors to realize sustainable 

urban infrastructure. Accountability and monitoring is achieved through third party evaluation of 

green bond offerings through second opinion providers (e.g. CICERO). In the Netherlands, 

stakeholder networks such as the Green Deal Green Roofs (now National Roof Plan) are crucial in 

developing relationships and knowledge sharing between multiple stakeholders to develop joint 

governance mechanisms around green roofs. One important aspect to note in these arrangements 

is potential justice-outcomes: private involvement in the public green space should be set up in 

such a way that it does not affect equity and democracy in the city (Anguelovski et al., 2016; Skelcher et 

al., 2013).  

 

Pathway 3: Develop, implement and enforce urban biodiversity no net loss / net gain 

regulation, including land value taxation 

 

The current pressure on urban space across most European countries for building activities 

(challenge 1) requires us to look not only at mainstreaming urban NBS, but also at ways to 

prevent ongoing loss of urban nature due to construction activities. This pathway takes that 

perspective, bundling several stepping stones that are aimed at protecting and including urban 

NBS in the context of pressure for urban space from construction.  

 

Although we find that that profit-driven objectives of real estate developers are currently well 

aligned with objectives of local authorities to realize affordable housing (Germany, Netherlands, 

Sweden), competing with green urban space, we also witness that municipalities have some 

negotiating power to ask for urban NBS to be integrated into these new developments (SS10). In 

some cases, local governments are effective at realizing tender procedures that prioritize greening 

as an integral part of real estate and infrastructure development (Netherlands, Sweden).  
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Figure 5 Pathway 3: Develop, implement and enforce urban biodiversity net gain regulation, including land 
value taxation  
 

In other cases (Germany, UK) we witness ‘no net loss’ or ‘net gain’ biodiversity regulation and 

taxation, which prevent urban biodiversity loss and/or allow for investments into urban NBS 

financed by construction taxes. For example, in the UK, mandatory Net Biodiversity Gain for new 

developments sites is planned to be included in the Environment Bill by the end of 2019. 

Developers and planners will be required to apply the DEFRA Biodiversity Metric to all new 

developments, to achieve 10% net gain from the site’s baseline, and maintain this for at least 30 

years. By one estimate, this policy would make 140 million EUR annually available for investment 

in biodiversity enhancements (UK). In Hamburg (Germany) we witness established compensation 

regulation (since 1976) as well as a more recent one (NATURCENT) that converts land taxation 

funds from building activities into urban NBS investments6. However, interviewees also note that 

enforcement and implementation of such offsetting policies is difficult, because the pressure on 

urban land is so high that not enough alternative sites in the city are found to offset nature 

(Germany). In Spain, the development of national regulation to realize no net loss for biodiversity 

has been attempted (habitat banking) but stranded due to lack of government commitment. In 

general, we perceive a lack of knowledge, enforcement and (inter)national harmonization of 

effective urban policies that protect (no net loss) and ‘value’ (through taxation) urban nature.  

 

The advantage of such harmonization would also be that local authorities are not in competition 

with each other on building criteria (if this plays a role in the decision on where to build). One 

way to realize such European harmonization would be to develop strict EU guidelines for net gain 

/ no net loss biodiversity in urban areas. Currently the Netherlands, for example, is witnessing a 

very strong influence of European Natura 2000 regulation, curbing urban construction due to 

excessing degradation of nearby protected nature. Such EU guidelines or harmonization would 

need to be aware of criticism on offsetting regulation, as well: it should not become a ‘wildcard’ 

for building as opposed to more strict enforcement of nature protection (Germany).  

 

While effective to a certain extent, offsetting / no net loss regulation does not counter the 

underlying financial market pressure on housing developments, which aims to extract maximum 

rents from real estate at the expense of affordable (existing/new) housing. More rigorous 

regulation to counteract the pressure on urban space through financialization of housing could be 

land value taxation (Ryan-Collins, 2019). By taxing the increase in market value of land, economic 

gains from public and private investment (and speculation) of land use is curbed. Such a tax 

lowers the gains from holding land for speculative purposes, re-routing some of this profit back 

into public funds – which can be used for public purposes such as urban greening. The ‘Naturcent’ 

offsetting program in Hamburg, where land value uplift from building is taxed and rerouted into 

urban nature investment, somewhat resembles this approach.  

While such measures go beyond pure urban NBS finance, they do act upon an broader 

development that is influential in shaping the way our cities perform, to provide more support for 

green space versus grey developments by internalizing the negative externalities of grey 

developments. In summary, this pathway suggests to curb profit-driven construction in the urban 

space through regulation, placing a price tag on nature and taxing real estate profits to lower 

construction incentives and simultaneously providing cash flows for urban nature investments. It 

is important to analyze whether such an approach will not lead to further house price (and rent) 

inflation. 

 

 
6 https://www.hamburg.de/pressearchiv-fhh/7710286/2016-12-20-bue-naturcent/ 

https://www.hamburg.de/pressearchiv-fhh/7710286/2016-12-20-bue-naturcent/
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Pathway 4: Develop and apply knowledge tools that offer indicators, evidence, 

transparency and monitoring of urban NBS 

 

A key pathway that can address several challenges at once is the development of standardized 

knowledge tools that offer indicators, evidence, transparency and monitoring of the diverse 

benefits that are realized by urban NBS. This pathway responds to the lack of evidence on the 

effectiveness of urban NBS (challenge 3). Furthermore, a clear understanding of multiple impacts 

of urban NBS improve the ability of different stakeholders to co-fund (and co-govern) urban NBS, 

depending on the values that they would be willing to pay for (challenge 4). Finally, the use of 

standardized metrics regarding the impact of urban NBS would make it easier to integrate urban 

NBS-related criteria into the investment routines of institutional investors (challenge 7). Often, 

such knowledge tools will be digital to make it easily to spread their use.  

 

While many stakeholders call for knowledge tools that provide quantitative indicators, we also 

witness a need to increase capacity to assess qualitative indicators systematically in order to take 

the multi-functional benefits of NBS into account.  In Sweden, for example, there is a need for 

quantitative indicators of NBS impact in order to integrate them as investable projects through 

green bonds but also a need for qualitative indicators to value their multifunctionality. Since NBS 

inherently have more uncertainty about performance and impact since they use dynamic 

ecological systems (challenge 3), there is a need to use knowledge tools that allow stakeholders 

to become comfortable with a higher level of uncertainty, rather than using or developing tools 

to try to achieve the same level of certainty that is often required for grey infrastructure. 

 
Figure 6 Pathway 4: Develop and apply knowledge tools that offer indicators, evidence, transparency and 
monitoring of urban NBS 

 

We witness certification schemes and building standards (such as Building with Nature in the UK) 

that function as knowledge tools for integrating urban NBS into urban projects, providing clear 

indicators and monitoring tools to establish and harmonize the value that is obtained from urban 

NBS. Furthermore, in the Netherlands, I-Tree, tree valuation software developed in the US, has 

been taken up by municipalities as a way to quantify the value of (different types of) urban trees. 

Also, we document social cost-benefit analysis carried out for green roofs in Rotterdam (using a 

LIFE grant) as well as for green spaces in Amsterdam (commissioned by nature organizations in 

Amsterdam). By translating the multiple values of urban NBS into monetary terms using social 
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return on investment (SROI) methodology, it allows for a monetary comparison of the (public and 

private) value of different land use options.  

 

We particularly document digital, data-driven knowledge tools to mainstream urban NBS through 

the finance domain. By integrating sensors into green/blue infrastructure7 or by developing 

decentralized monitoring systems through citizen science8, the impact of urban NBS can be closely 

monitored against relatively low cost once a digital ‘smart’ system is installed. Successful 

implementation and maintenance of urban NBS can therefore be realized with higher quality, 

improved evidence and lower cost, easing the funding process. Furthermore, digital tools can 

facilitate community engagement and create awareness of the benefits that urban NBS deliver; 

this can directly or indirectly improve funding. Local crowdfunding platforms for local initiatives 

organize support for ‘green’ projects, such as a green playground or an urban garden 

(Netherlands). Other engagement tools include adopt-a-tree tools by municipalities (Germany). 

More generally, awareness of the benefits from urban NBS (temperature, air quality) can raise 

public spending on urban green through citizen engagement. This is particularly relevant when 

public funding and/or commitment is lacking (challenge 5), requiring a bottom-up alternative to 

(commitment and funding of) urban NBS, instead. 

 

The fact that knowledge tools can help build evidence, lower maintenance costs, increase bottom-

up community engagement and monitoring of urban NBS, makes this a very versatile and rich 

pathway. At the same time, care should be taken when funding digital knowledge technologies, 

to prevent rent-seeking by technology firms and guarding privacy in the public domain. Also, 

digital solutions do not replace social community action for urban NBS – like support for 

volunteering – but instead could be implemented where such action is lacking or impossible (such 

as on inaccessible roofs), or as a complementary tool (such as in the GROW Observatory).  

 

Pathway 5: Include urban NBS into institutional investment portfolios through 

regulatory and supervisory action and certification schemes  

 

An important pathway for mainstreaming urban NBS from the finance domain is its uptake into 

institutional investment portfolios (increasing private finance available). Urban NBS can be 

invested into mainly as part of urban real estate and infrastructural investments but also by 

holding stakes in firms that integrate/deliver urban NBS as part of their activities (green roofing 

firms, for example). This pathway focuses specifically on the potential of EU-wide financial 

regulation and supervision to affect such mainstreaming of urban NBS investment. This includes, 

but goes beyond only assessing climate-change related risk: sustainable finance and biodiversity 

risk/finance also play a role.  

 

Our empirical work brought to the forefront the strong influence and potential of financial market 

regulation and supervision (central banks) at EU level to ‘move the financial market’ towards a 

more sustainable trajectory. We expect this to be a crucial pathway that can potentially require 

large institutional investors to integrate urban NBS into their portfolio at a large scale, both from 

a climate risk and a biodiversity risk perspective. In Europe, much of the influential regulation 

originates at the High Level Expert Group on Sustainable Finance (HLEG) and from the Central 

Banks and Supervisors Network for Greening the Financial System (NGFS). We discuss each 

regulatory and supervision opportunity in turn.  

 
7 RESILIO project on smart urban green-blue roofs: https://www.uia-initiative.eu/en/uia-cities/amsterdam 
8 GROW Observatory: https://growobservatory.org/ 

https://www.uia-initiative.eu/en/uia-cities/amsterdam
https://growobservatory.org/
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Figure 7 Pathway 5: Include urban NBS into institutional investment portfolios through regulatory and 
supervisory action and certification schemes 

 

As described in pathway 1, the Financial Stability Board (FSB) installed the Taskforce for Climate-

related Financial Disclosures (commonly referred to as TCFD) delivered a clear message in 2017 

that financial institutions must be aware and transparent about the (underestimated) impact of 

climate change on the valuation of their portfolio of asset holdings. They estimate the value at 

risk worldwide until the end of the century (at non-bank financial institutions) to range between 

$4-$43 trillion (TCFD, 2017). They identify the concern of not having useful information on material 

risks that firms are exposed to, preventing investors from taking climate-related risks into 

account. Decision-useful, climate-related information is needed for investors leading to the 

development of climate-related disclosure guidelines that were taken up by the EU. As discussed 

in pathway 1, the widespread implementation of the TFCD guidelines on climate risk disclosure 

will increase the mitigation/adaptation value of urban NBS interventions, through the risk 

assessment and ratings of investment projects, in particular infrastructure and real estate (SS11). 

 

Another important driver of financial market climate risk awareness is the work at central banks 

in Europe to understand the exposure of financial portfolios to climate related risks as well as 

biodiversity related risks. In succession to the successful lobbying of several European central 

banks to understand GHG emission and transition risk exposure in financial portfolio’s through 

the Central Banks and Supervisors Network for Greening the Financial System (NGFS)9, there is 

momentum to also analyze ‘other environmental and social risk such as water stress, biodiversity 

loss, resource scarcity and human rights controversies’ (Schellekens & van Toor, 2019). The explicit 

inclusion of such concrete sustainability-related risks can drastically increase the value of urban 

NBS as an integrated part of real estate and infrastructural investment projects worldwide.  

 
9 https://www.ngfs.net/en 

https://www.ngfs.net/en
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Third, the Technical Expert Group (TEG) on Sustainable Finance commissioned the development 

of the EU Taxonomy, a detailed guidebook on what type of investments in each sector can be 

classified as ‘green’ (TEG, 2019). This Taxonomy creates an opportunity for urban NBS to be included 

as a criteria for being labelled a ‘green investment’ – whether at firms, real estate or infrastructure 

investments (SS5). Through a detailed analysis of where urban NBS ‘fit’ into the green taxonomy 

and positioning them as such, NBS integration into institutional investment portfolios can be 

mainstreamed. Such clarification could be transmitted to financial institutions in individual 

European countries through (sustainable) national financial sector networks. 

 

The development of sustainability certification schemes for investment can complement, create a 

knowledge base and feed in to the ensuing development of regulation; we find across countries 

that sustainability certification schemes are taken into account in portfolios of real estate 

investment (Netherlands, UK, Sweden). Certification schemes can be used as a way to understand 

whether or not an investment is green; later, this can be scaled up to institutional investment 

levels and included in regulatory guidelines. While urban NBS are sometimes not explicitly 

included and a focus lies with energy efficiency and material use (Netherlands), new certification 

schemes have been developed that do focus specifically on urban NBS, like the program ‘Building 

with Nature’ in the UK. This aims to ensure that the thousands of new homes set to be built “will 

also deliver for the natural world and healthy communities, allowing people to live closer to 

nature”. In Sweden, adherence to green bond standards are a way to include urban NBS into real 

estate projects and investments. In other countries, like Spain and also the Netherlands, a focus 

on circular building certification can provide an opening into building-related green (such as green 

roofs, walls parking lots and surrounding). Other certification schemes are more user-oriented, 

such as WELL; here, building-green (indoor and outdoor) are included to increase wellbeing at 

work. GRESB is another important standard developed by pension funds to create transparency 

on ESG performance of their investments. In general, inclusion of urban NBS into certification 

schemes is likely to increase investment into urban NBS as well as provide a starting point for 

developing non-voluntary standards through regulation (SS6). 

 

To enable regulatory/supervisory action and certification schemes to drive institutional 

investments into NBS, there needs to be an availability of suitable sustainable/impact investment 

schemes to invest in (SS16). One case in which we see this happening is in Sweden, where the 

green bond market allows institutional investors (such as the Swedish pension funds) to invest in 

urban green infrastructure (SS8).  

 

Finally, urban NBS investment can be included into institutional investment portfolios by 

positioning this within the narrative that sustainable investments also realize higher profits on the 

long-term (win-win). Example of this narrative is found in Germany, and evidence in academic 

articles and experience of Dutch banks (i.e. real estate ‘A-label’ portfolios; strength of sustainable 

banks in financial crisis of 2008). The increase in (EU-level) policy strengthens this narrative: 

policies are likely to become more stringent, leading to higher costs and downgrading of firms 

and projects that still need to make out-of-pocket costs to adhere to new (climate / biodiversity) 

criteria.  

 

In summary, this pathway focuses on the opportunities for regulatory/supervisory action and 

voluntary guidelines to drive the integration of urban NBS into institutional investment portfolios. 

The main mechanisms used for this are the development of standardized criteria (what constitutes 

‘green’) and disclosure requirements that expose the financial risks associated with activities that 
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create harmful externalities. We see the largest opportunity for this to drive urban NBS 

investments in the real estate and infrastructural sectors. It requires the development of 

investment products that allow for inclusion of urban NBS.  

 

Pathway 6: Actively engage the (re-)insurance sector as the ‘missing link’ in upscaling 

urban NBS 

 

Several conditions, challenges and opportunities point to a potential for a more active role of the 

insurance sector in the upscaling of urban NBS, in particular as a (climate change) risk reduction 

intervention (SS2). Firstly, there is a general call for a more active involvement of the private 

financial sector to engage in climate change mitigation and adaptation, due to their role in capital 

allocation. The insurance sector manages a trillion-plus portfolio of insurance fees, invested 

worldwide. Second, the (re-)insurance sector is exposed to (both urban and rural) losses from 

climate change on both sides of their balance sheet: it insures against risks and therefore is 

directly affected as damage costs rise due to climate change (in particular extreme weather 

events such as extreme precipitation, flash floods and drought). Third, the insurance sector 

possesses high quality data on costs associated with extreme weather under a large variety of 

circumstances, which can help municipalities and home owners undertake urban NBS 

interventions when and where they are most effective, thus increasing awareness and the 

business case for urban NBS. Fourth, the insurance sector has direct relationships with (urban) 

citizens who often hold insurance products, and can thus be nudged towards investment into 

urban NBS, for example by differentiated insurance premiums.  

 

 
Figure 8 Pathway 6: Actively engage the (re-)insurance sector as the ‘missing link’ in upscaling urban NBS 
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A carved-out analysis of all insurance-related interviews in our empirical data collection identified 

four key roles for the insurance sector in upscaling urban NBS: expert, influencer, innovator and 

partner10: 

 

1. Expert. The insurance industry (in particular re-insurance firms) holds an incredible amount 

of relevant data when it comes to damage costs and specific circumstances that relate to 

these damage costs in their country (Spain, France) or internationally. This data can address 

the lack of evidence on urban NBS impact, one of our key challenges (#3). In international 

conferences, we witnessed calls from stakeholders for sharing this proprietary data with 

authorities to increase the effectiveness of public risk reduction investments (EU). 

Furthermore, based on this expertise, the insurance sector can actively increase public 

awareness about the risks that public authorities face, and the potential benefits that urban 

NBS are able to deliver to lower these risks and related costs (SS10). Currently, insurers often 

get involved too late in the development process of projects (Germany/EU) resulting in a high 

risk exposure (for example, if built in a flood-prone area) and high premium payments, 

whereas the cost-benefit ratio of NBS versus post-disaster recovery expenses is often 

estimated around 1:5.  

 

2. Influencer. The insurance industry possesses not only high knowledge and expertise but also 

the position to influence its stakeholders. The ‘influencer’ role is about exerting that influence 

and revolves around three elements. Firstly, insurers can campaign key stakeholders to 

increase their involvement with urban NBS: the government, to include NBS interventions in 

disaster risk reduction, housing and land use regulations; rating agencies, who can affect 

larger investment portfolios by adjusting their ratings to include urban NBS interventions; and 

public development banks, a large infrastructure investor. Second, the insurance industry can 

price the risk associated with climate change: this modelling and valuation of risk are at the 

core of what insurance companies do, and this risk, once valued, is reflected in the premiums 

charged to clients, giving them an incentive to invest in NBS. Third, the insurance sector can 

require urban NBS and other risk reduction investments from the firms they are invested in 

(however our interviews clarify that this is difficult and not common practice). 

  

3. Innovator. We find small scale evidence of the insurance industry acting as an innovator, by 

translating its expertise into new, complementary products and services and by building 

organizational conditions that empower employees to work on insurance-related solutions that 

drive NBS upscaling. It is suggested for the insurance industry to develop new kinds of 

insurance cover specific for NBS urban resilience projects (UK); elsewhere, insurers promote 

green roofs in order to reduce damage costs in their portfolio (Netherlands). 

 

4. Partner. The insurance industry has the potential to act as a ‘linking pin’ to bring multiple 

stakeholders together and develop co-governance and co-funding structures (SS9), as they 

have ties to a broad range of stakeholders through their insurance and asset management 

activities. Hence, the insurance industry can use its unique position to engage with these 

stakeholders and co-develop governance mechanisms. Due to their national / international 

scope, having the insurance sector as a partner can also help overcome the challenge of 

scalability. The insurance sector can specifically engage in building long-term public-private 

partnerships, share data across public and private actors to build NBS knowledge. A good 

example of such a public-private partnership is the HORA program in Austria in which the 

insurance industry and the public sector partnered to develop flood risk information, enabling 

both parties to capture part of the value that is created by an increased awareness and risk-

informed decision making (Merz et al., 2008). Finally, we confirm the importance of collaboration 

 
10 Reference removed due to double blind review process. Reference is to work in progress of author (and others)  
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and partnership within the insurance industry  - such as the Principles of Sustainable Insurance 

(PSI)- to drive the upscaling of NBS, to share knowledge and recognize their responsibility 

(so that no-one can ‘sneak out’ and ignore this). It also tackles the challenge of an uneven 

global playing field between insurance firms by developing and committing to common 

industry-led guidelines. Thirdly, an industry partnership like PSI can be used to align 

legislation with industry goals by influencing public policy.  

 

Pathway 7: Increase the cost effectiveness of urban NBS investments by integrating 

them into planned infrastructure and real estate projects 

 

This final pathway stresses that instead of looking for additional funding to implement urban NBS, 

existing funding streams earmarked for construction and renovation of real estate and 

infrastructure can be re-routed to include urban NBS. The main driver of this pathway is that if 

urban NBS are delivered as part of existing/planned renovation and construction efforts this 

drastically decreases their costs. This pathway brings together several opportunities identified 

across our research, which we discuss in turn.  

 

 
Figure 9 Pathway 7: Increase the cost effectiveness of urban NBS investments by integrating them into 
planned infrastructure and real estate projects 

 

Most importantly, in most European countries there lies a big challenge and mandate for 

renovation of the existing housing stock, to upgrade towards energy efficiency levels that will 

allow ‘Paris’ emission goals to be reached (climate change mitigation). Because of this overarching 

objective, we witness the development of policy-driven renovation financing instruments, like 

‘building-based financing’ (Netherlands) and renovation subsidies and loans (Spain, Germany, 

Netherlands), often involving public investment banks. In a similar vein, we document for 

commercial buildings, the decision to implement a green roof, for example, is much more likely 

to be combined with a planned roof renovation effort (for which budget will be reserved, for 

example at a housing corporation). Also, for private homes, roof renovation (including removal 

of asbestos) is seen as the best moment to also sell a green roof. This opportunity, if not taken, 

can also create a new challenge: if renovations have recently been carried out for energy 

transition or other purposes, the chances that shortly after, investments will be made to a certain 

building, are much lower.  
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On top of that, our research indicates that NBS can deliver synergistic urban infrastructure (e.g. 

adaptation and mitigation) and will be more cost-effective if broadly integrated into urban 

development rather than through dedicated ‘urban NBS’ projects. Since local governments are 

major investors in urban infrastructure, mainstreaming NBS into regular municipal government 

spending represents a significant opportunity for investment in NBS. The same point could be 

made about mainstreaming NBS into spending by particular public agencies with a mandate that 

aligns with NBS. In the UK, advantage could be taken of increasing investment in Sustainable 

Urban Drainage Systems (SuDS) by water utilities, in particular if mechanisms can be found to 

encourage multi-functional SuDS to be funded beyond only their water management benefits, 

through co-governance (pathway 2).  

Finally, by integrating urban NBS into existing construction and renovation efforts, this pathway 

does not only address budget issues: it can also address the problem of increasingly expensive 

urban space.  The difficulty of assigning considerable acreage for independent urban NBS (like 

parks, challenge 1) can be partly compensated by integrating green more steadily into the fabric 

of the city (‘green’ as part of ‘grey’), instead.  

 

5. Conclusion 

This European-wide analysis articulates the conditions, challenges, opportunities and pathways 

for mainstreaming urban NBS through the finance domain. In doing so, we articulate seven cross-

country challenges as well as seven cross-cutting pathways that shape the emergence of finance 

for mainstreaming urban NBS. Instead of addressing challenges one-on one, the pathways are 

formulated in a broader sense, each answering, directly or indirectly, to multiple challenges 

(Figure 10). This shows that all challenges have some pathways that can be called upon to tackle 

them; it also confirms how integrated the challenges and pathways are (one pathway will require 

others to be successful). Country-specific conditions and challenges will render some pathways 

more effective than others at a country-level. The overview allows for selecting country-specific 

pathways based on the challenges that fit with the country context. Also, different countries can 

be at a different stage when it comes to a pathway: for example, Germany has a well-developed 

no net loss regulation, but can improve the implementation and monitoring, while Spain is 

struggling to implement it in the first place (PW3). Also, the Central Bank in the Netherlands has 

been a forerunner in pushing for EU wide climate-related disclosure in investment portfolios, while 

other countries will struggle more to enforce implement such disclosures (PW5).  

 

Interestingly, we find that all pathways act on challenge 2: the lack of convincing direct cash 

flows of urban NBS. This can be explained because all pathways are aimed at increasing the value 

of urban NBS, either by compensating for the lack of direct cash flows by developing regulations 

(PW3 and PW5), by increasing the perceived value of urban NBS through knowledge tools (PW4, 

6), positioning (PW1) by lowering (PW7) or sharing their cost (PW 2, 6).  

 

Our pathways each work across three to five different challenges. The development of governance 

mechanisms for co-funding (PW2), the development of knowledge tools (PW4) and the 

engagement of the (re-)insurance sector (PW6) work across most (five) challenges.  

At the same time, we  should be cautious to think that – because of this coverage - these pathways 

will fully solve all challenges. In our analysis, not all potential stepping stones have been taken 

up into the pathways; and a pathway by itself, or even with other pathways, may not fully solve 

a challenge. This is for example the case for challenge 6 (hesitation to take urban NBS 

maintenance costs into budgets). While pathways do ‘touch upon’ this challenge (for example by 

lowering or sharing the costs, or by increasing the perceived value of the urban NBS to justify 

maintenance costs), none of them addresses it in full. We also note that there may be pathways 
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that did not show up as saliently in our data that may still be important. This also links to the fact 

that not all stepping stones were incorporated in the pathways, such as the development of grant-

based finance for urban NBS that offer social/environmental benefits but no direct cash flows 

(SS4).  

 
Figure 10 Overview of challenges and related pathways 

 

The analysis of structural conditions for integrating urban NBS from the finance domain does not 

stand by itself: a next step will be to identify pathways that ‘cut across’ the three domains that 

were studied in parallel: the regulatory, finance and urban development domain. The identification 

of ‘stepping stones’ will help to formulate pathways that are connected to two or three of these 

domains. Also, we observe that the pathways we found in the finance domain are ‘owned’ by 

different (combinations of) actors, both public and private. This confirms the need for a wide 

range of stakeholders to take action to increase finance for urban NBS, as well as a need to 

cooperate between them (PW2). From our analysis it becomes clear that a lack of finance for 

urban NBS is not an isolated barrier nor is it always the main reason that urban NBS are not 

implemented: the three domains are interrelated. For example, a lack of knowledge and evidence 

of NBS will influence all three domains; urban NBS-related regulation affects its financing. These 

interrelationships show up in our pathways for finance, as well.  

 

At the same time, some of the findings may be specifically salient to the finance domain. For 

example, the benefits of urban NBS in the context of climate change risk and adaptation (and to 

a lesser extent, mitigation) seems to play a relatively large role in the finance domain. The reason 

for this is that climate change risk is increasingly confirmed as a ‘material’ factor - influencing 

financial return on investment - whereas other benefits of urban NBS (wellbeing, health, social 

cohesion) are not well represented in financial portfolio’s. This is likely to be different for the 

regulatory domain, where public benefits of NBS will play a much larger role. Due to this, cross-

cutting pathways should also discuss which domains play which role.  
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Next, we reflect on developments/ actors that may be missing in the current analysis. We find a 

relatively small role for impact investing in urban NBS finance; this can be due to biases in our 

data but may also reflect the difficulty of capturing solid evidence regarding the impact of urban 

NBS (challenge 3) - which is crucial for impact investments - as well as the small scale and 

diversity of interventions. Also, we do not see a very active role for pension funds except for in 

Sweden: again, this may be due to the data collection, but can also be due to a combination of 

challenges that urban NBS investments face (lack of direct cash flows, mismatch with institutional 

investments, lack of governance mechanisms). It could be that in Sweden, these challenges have 

to some extent been tackled by the development of the green bond market, that allowed for 

investable projects that include urban NBS. These country-level difference can further 

substantiate our pathways and provide examples for other countries.  

 

Furthermore, while our analysis deals a lot with real estate, the role of mobility strategies in the 

urban domain feature only in the background, although the ‘space’ that mobility (car parking, 

roads) takes up in the city can be an important source of potential green urban space if mobility 

strategies evolve (car sharing, less car use); some comments were made during the research on 

this point that warrant more analysis on the role of mobility, as well as their (public/private) 

financing. 

 

We suggest some directions that can be explored to help pathways take shape. Our analysis puts 

to the forefront the important role of risk reduction as a driver of urban NBS value; however, 

many actors are not used to investing in prevention in particular if there is a lack of evidence of 

effectiveness. An analysis could be carried out regarding sectors which are used to investing in 

risk reduction, such as the electricity sector in the UK where financial return will increase with 

lower power cuts (income is fixed, power cut costs are variable). Second, our analysis stresses 

the importance of co-governance. This warrants an analysis of which actors in a city are most 

exposed to risk that can be countered through urban NBS, in order to bring them together.  

 

From a policy perspective, the EU can play a role in professionalizing and harmonizing no net loss 

/ net gain regulation across Europe to halt biodiversity loss in cities and simultaneously create 

some (land value) tax income from offsetting to reinvest into urban NBS (perhaps as co-funding). 

Furthermore, it can help integrate urban NBS saliently into the TFCD guidelines and the 

Taxonomy. Also, considering the important role of the insurance sector, this warrants specific 

action on these actors to speed up their contribution to urban NBS investment from their different 

roles.   
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8. Appendix A 

 

 
Figure 1. A conceptualisation of the urban infrastructure regime structure, including 

the financial domain 

 

Figure 11 Coding scheme in NVivo 
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9. Appendix B – Interviewees per country (or EU-level) 

 

Sweden  

Actor category     Interviewees 

Banks   

Insurance companies #S32 Insurance company representative  

Real estate and 

infrastructure investors 

#S21b MKB representative  

#S23 Sustainability Director at Vasakronan  

#S20 Program Leader at VA-Syd  

#S28 Head of Sustainable Investment at Church of Sweden  

Financial consultants #S22 Fixed Income Portfolio Manager at Öhman Group  

Research #S13 Professor at Karlstad University  

Government #S21a City of Malmo representative  

#S2 Ministry of Enterprise and Innovation  

#S30 Lanstyrelsen Skåne representative  

Other #S26,  Landscape Architect at White Akitekter 

 

UK 

Actor category     Interviewees 

Banks  

Insurance companies #UK12 Senior Programme Manager at ClimateWise 

 

Real estate investors #UK18 Social landlord representative 

 

Financial and environmental 

consultants 

#UK19 Director at S&P Global Ratings 

#UK20 Biodiversity offsetting consultant 

#UK22 Director at Greengage Consulting 

#UK25 Environmental consultant 

Civil society #UK08 Policy adviser at Green Alliance 

 

Government representatives #UK09 Green Infrastructure Project Manager at Scottish Natural 

Heritage 

#UK15 Green Infrastructure Principal Policy Officer at Greater 

London Authority 

#UK26 Natural England representative 

Infrastructure and utility 

providers 

#UK21 Water utility representative 

#UK23 Senior Legal and Policy Adviser at Water UK 

 

EU-level 

Actor category     Interviewees 

Banks and Funding Agencies #EU03 Co-founder and CEO at Climate Bonds Initiative 

#EU07 Cat Risk Analyst at CCR Groupe France (and NAIAD 

project team member) 
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Insurance companies #EU08 Chair of Environmental, Social and Governance working 

group at Allianz and Board Member at UNEP PSI Initiative 

#EU09 Professor at EHT Zurich (former SwissRe) 

#EU05 Director at S&P Global Ratings 

Real estate and 

infrastructure investors 

#EU11 President at Sempergreen USA and Regional Sales 

Manager at Sempergreen  

Financial consultants  

Research #EU10 Representatives (3) at the Behörde für Umwelt und 

Energie (BUE) in Hamburg, including project coordinator of EU 

project CleverCities  

#EU04 Programme Leader at UNEP FI PSI 

#EU06 Co-Head at Frankfurst School-UNEP Collaborating Centre 

for Climate & Sustainable Energy Finance (Previously director at 

Allianz) 

 

Government  

Other #EU01 Senior Project Adviser Climate Action, European 

Commission (LIFE) 

#EU02 Senior Policy Advisor at The Nature Conservancy (TNC) 

 

Germany 

Actor category     Interviewees 

Banks #03 Employee in charge of green roof subsidy at IFB Hamburg 

#08 employees at IBB (Berlin) in charge of innovation and green 

subsidies 

#12 Employee Investmentfonds & Research and Head of 

Corporate Clients at GLS bank  

Insurance companies #10 MunichRe Foundation 

Financial sector networks #05 director at FNG (sustainable financial sector network) 

#09 Director CRIC (sustainable investor network) 

Real estate investors  

Financial and environmental 

consultants 

#05 Professor Frankfurt School of Management, ex-Allianz and 

board member of the German Green and Sustainable Finance 

Cluster 

#11 financial consultant and former insurance employee in 

sustainability and resilience 

NGO #04 employee Flächenschutz at BUND (environmental NGO) 

Government representatives #01 Employee at Leitstelle Klimaschutz, Hamburg 

#02a,b,c employee at Ministry for Energy and Environment and 

the Senate 

 

Hungary 

Actor category  Interviewees 

Banks #H03 Energy Efficiency and Renewables Financing Programme - 

Project Leader at Erste Bank Hungary Zrt. 
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#H07 Equity partner and Head of Community Department at 

MagNet Bank 

NGO #H06 Project Leader at KÖVET Association 

#H10 Vera Móra, CEO at Ökotárs Foundation  

#H01 Peacemaker at aHang (crowd organisation) 

Ministry #H08 and #H09 Employees working at Ministry of Innovation and 

Technology, Hungary 

 Consultancy  #H04 Managing Director at Business Council for Sustainable 

Development in Hungary, BCSDH 

#H05 Co-founder and Communications Lead at Impact Hub  

#H11 Project Manager at Pannon Pro 

 

Company  #H02 Founder and CTO at Biopolus 

 

The Netherlands 

Actor category  

   

Interviewees 

Banks #N01 business development officer at Bank Nederlandse 

Gemeenten 

#N03 Biodiversity officer at ASN Bank  

Insurance companies #N12 Business Strategist at Interpolis 

#N13 Director at real estate investor, part of large Dutch insurance 

firm  

Financial sector networks  

Business or sector 

networks 

#N08 coordinator Green Deal Green Roofs and EU 

Business@Biodiversity Platform 

#N10 Director sector organization for green roofs (Probasys) 

Real estate investors and 

organisations 

#N02 Director of Real Estate Investment Fund at Triodos Bank 

#N09 Neighbourhood Consultant and asset manager at Mitros, 

housing association 

#N11 (Sales) managers at four roofing sector firms  

Financial and 

environmental 

consultants 

#N06 Director at stichting Groenkeur (green certification scheme) 

Civil society #N04 Director at Rooftop Revolution 

#N07 portfolio manager stichting DOEN foundation 

Government 

representatives 

 

Crowdfunding platforms #N05 Director at Voor je Buurt 

 

 

Spain 

Actor category  

   

Interviewee  

Banks #5 coordinator of FINRESP and director of strategy and 

sustainability at AEBANCA 
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Insurance companies #4 Environmental scientist at DKV Seguros (medical insurance 

firm) 

#10 director at Consorcio de Compensación de Seguros (Spanish 

national re-insurance firm) 

Financial sector networks #9 coordinator of sustainable finance at AFI (international financial 

analysts) 

Real estate investors  

Financial and 

environmental 

consultants 

#3 director at ECOASCA 

#7 Researcher on habitat banking at ICTA - UAB 

#8 Director of LIFE project ‘My building is Green’ 

Civil society / enterprises #1 Director Eixverd, green roof company 

Government 

representatives 

#2 Director at IMPU, Ajuntamiento Barcelona 

#6 Director, IHOBE (Basque county) 

 

 

 


