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1. Introduction 

Following the European Commission (2015, p.24), nature-based solutions (NBS) can be defined as 

actions inspired by, supported by, or copied from nature; both using and enhancing existing solutions 

to challenges, as well as exploring more novel solutions. They are positive responses to societal 

challenges, and can have the potential to simultaneously meet environmental, social and economic 

objectives.  

 

Nesshover (2017) positions NBS as an overarching concept that builds on, and supports, other closely 

related concepts, such as the ecosystem approach, ecosystem services, ecosystem-based adaptation 

and mitigation, green engineering and green and blue infrastructure. All of these concepts recognise 

the importance of nature and imply that a systematic approach is needed to environmental 

management that considers human actions and their consequences. A key feature of NBS is through 

its focus on intervention tackling a societal problem, together with the impact such an intervention 

brings along. By building upon these existing concepts, a common framework has been established in 

the NATURVATION project to categorise NBS in various domains (ecological and landscape domains), 

and in accordance with an ecosystem service classification. See the Appendix for the respective lists of 

NBS domains and indicators. This framework is also used in this review of economic values of NBS, 

which aims to link values to these classifications and service indicators as much as possible. 

 

A recent report on NBS to climate change adaptation and mitigation (Kabisch et al., 2016b) highlights 

the usefulness of applying NBS in an urban context. NBS are becoming more important in the presence 

of growing urbanisation worldwide. At the same time, the high level of interconnectedness between 

climate change, biodiversity and human health and well-being makes NBS more promising for 

addressing urban challenges of today and the future. Important effects of urban green reported by 

Kabisch et al. (2016b) are directly related to the regulating services of urban ecosystems, for example, 

they may be responsible for temperature cooling effects between 0.5 and 7°C, with an average of 1°C 

(Bowler et al., 2010). In particular, the cooling effects of green roofs on ambient air temperatures may 

be up to 0.4 and 1.8°C depending on local circumstances, which can bring important economic benefits 

to cities by limiting impacts from climate change (Naumann et al. 2011; Estrada et al., 2017).  

 

Additional benefits of urban green surfaces pertain to ecosystem regulating as well as cultural services, 

and include, among others, providing habitat for wildlife, retaining stormwater, improving air quality, 

and providing space for urban agriculture and recreation. However there are also disadvantages of 

urban green. Some of those may be found in the domain of socio-environmental realm, and include 
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ecological disservices such as allergic potential of plant pollens, increased amount of insects and 

perceived unsafety of poorly illuminated urban green areas, as well as social inequality and (increased) 

gentrification. The latter may be triggered by higher housing prices (both in terms of purchase and 

rent) that reflect the value of natural amenities in urban areas (Brander en Koetse, 2011), which in turn 

cause a chain of endogenous effects such as self-selection of urban residents and concentration of 

higher-income residents near greener areas. This may hamper access of lower-income groups to 

natural amenities, and thus social inequality in the ecological domain.  

 

An assessment of the economic values of the potential advantages and disadvantages of particular 

NBS can provide relevant insights into possible economic trade-offs that arise in implementing NBS in 

cities as well as the economic feasibility of policies aimed at expanding NBS. However as Naumann et 

al. (2011) pointed out, there is a lack of a systematic quantification of ecosystem service benefits in 

projects involving ecosystem solutions, such as NBS for climate change. In particular, there exists a 

large discrepancy between the quantification of costs and benefits of ecosystem service projects. On 

the one hand, project costs generally appear to be well-defined and directly expressed in monetary 

terms. On the other hand, project benefits of NBS are less clearly defined; often such benefits are not 

assessed and if they are then benefits are often expressed in qualitative terms.  

 

Multiple functions and benefits offered by NBS are of a long-term character and stretch to the social 

and ecological domains (e.g. habitat protection, recreational opportunities). Creating awareness and 

developing an evidence base of quantitative estimates of benefits connected to the introduction of 

natural amenities remain critical issues for the assessment of policy and practical solutions aimed at 

implementing NBS. A lack of monetary values for natural amenities prevents a comprehensive 

assessment of project costs and benefits which may lead to sub-optimal policy decisions. This 

highlights the need for assessing the benefits associated with natural solutions in a comprehensive 

manner. For example, Raymond et al. (2017) provides an attempt at setting out a comprehensive 

framework for the assessment of NBS interventions and their impacts.  

 

The NATURVATION project aims at developing a comprehensive NBS assessment tool for urban areas. 

Monetary values of NBS can be an important input for the development of such a tool in order to 

enable assessment of the economic implications of NBS in relation to ecological and societal effects. 

This deliverable report describes the review of economic values of NBS, for which the European 

Commission’s definition of NBS was adopted. Economic valuation of natural ecosystems and their 

services or goods has proven to be relevant for a number of reasons. To mention a few, economic 

valuation can be used to make trade-offs comparable and therefore enable well-informed decisions 
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concerning nature and the creation of NBS. Moreover, assessing monetary values of NBS allows for 

comparing different stocks of natural infrastructure and their services. Finally, a monetary value can 

be used for communicating the importance of natural resources relative to other costs and benefits of 

intended interventions. This report adds to the evidence base of NBS values on the junction of nature 

and man-made infrastructure, economy and society.  

 

In particular, the report describes a database on economic values of NBS which has been created on 

the basis of a literature review (and is available online at www.naturvation.eu). This database 

addresses existing knowledge gaps (Kabisch et al. 2016a) by linking reported economic values to 

ecosystem services, ecological domains, landscape types and other relevant classifications. It can 

therefore be used to inform science, policy and practice on various facets of NBS, for example the 

economic values of particular ecosystem services and functions which NBS can fulfil. See Appendix for 

summary tables describing the database. A next step in the NATURVATION project is a comprehensive 

assessment of NBS impacts (see for example Raymond et al., 2017), for which the review in this report 

provides input for the assessment of the economic values of these impacts. 

 

  

http://www.naturvation.eu/
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2. Method 

2.1 Literature search  

The review of economic values of NBS focusses on both values of existing nature in cities and values of 

particular NBS interventions, such as installing green roofs. There exists ample literature offering 

various approaches to the assessment of economic values of services provided by natural ecosystems 

or natural infrastructure. As a first step, we have reviewed qualitative and quantitative overview 

publications, such as literature review articles and meta-analyses, respectively (see the literature list 

below). Next, the search continued by looking into primary economic valuation studies of nature at 

particular case study sites (listed separately below). We chose to search for papers that applied the 

most commonly used methods for economic value assessment of environmental goods: namely, (i) the 

revealed preference method, (ii) the stated preference method and (iii) the benefit transfer method. 

The revealed preference method allows us to induce values of nature from observed data which is 

based on market transactions and prices (which are housing prices in this case). The stated preference 

method allows to elicit values of nature that are not directly traded on the market, but can be asked 

for in a semi-experimental setting, which in turn permits collecting latent information on individual 

preferences that otherwise would not be available. The benefit transfer method uses assessments and 

values from other studies and applies them to a specific situation or object of valuation. Including all 

these methods in our review thus allows us to obtain comprehensive insights into economic values of 

nature and its services. 

 

A selection of terms was used in order to search the body of literature for relevant publications on 

economic valuation of nature and its services in cities, which included 3 main components: valuation 

method, location, and the type of nature / service. The list of search terms used is shown in Table 1 

below. The contents of the terms was selected on the basis of the concepts listed in overview papers 

(such as Nesshover et al., 2017) as well as in individual publications. Combinations of these three types 

of terms were used to search articles in publicly accessible databases, such as EVRI, ENVALUE, and the 

search engines Google Scholar and Scopus. Moreover, articles for the review were selected by checking 

cross-references in relevant articles. The database lists all papers that were found except a few in 

which no monetary values were stated, and finally contains 105 papers and 255 value 

entries/observations. 

 

The review of economic values of NBS for the NATURVATION project consists of two phases. The 

current report deals with the first phase, which consists of creating an open-access database of 

Financial and Economic Values of NBS (FEVD), and an accompanying description of the database with 
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a qualitative literature review. In the second phase, the database will be refined for a quantitative 

analysis of values in primary valuation papers, which will be carried out as a meta-analysis.  

 

TABLE 1. SEARCH TERMS FOR THE LITERATURE REVIEW 

Method  Location  Type of nature / service 

Value 

Valuation 

Economic value 

Stated preferences 

Contingent valuation 

Dichotomous choice 

Choice experiment 

Stated choice 

Revealed preferences 

Hedonic pricing 

Housing prices 

Urban 

City / cities 

Local  

Community 

Natural infrastructure 

Green infrastructure 

Blue infrastructure 

Blue amenities 

Terrestrial water 

Watershed 

Wetlands  

Open space 

Water assets 

Water bodies 

Canals  

Lakes 

Green 

Greenbelt  

Green roof  

Garden  

Park  

Forest  

Natural  

Nature  

Water  

Water quality 

Ecosystem 

Ecosystem services 

 

 

2.2 Structure of the database 

The database is constructed as follows. It consists of three major blocks that describe: (i) bibliographic 

reference variables, (ii) type of nature valued and coding according to variables relevant to the 

NATURVATION project, and (iii) economic value, its units and the applied estimation method. As 

identifications, FEVD contains an observation number and a paper number. Because some papers 

reported multiple values, there are more observations in the database (n=255) than papers (n=105). 

Bibliographic information entails author name(s) and year of publication. Full references to the 

included studies are found in the list of literature below. Furthermore the database includes the time 

span of data used in a particular study, and its geographical location (see Table 2). Where applicable, 

the database also records the nearest town of data collection.  
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In the second block, the database includes text descriptions of the type of valued nature and its coding 

following a conceptual framework developed within the NATURVATION project. Nature types were 

thus coded in 9 categories from ecological domains (see Table A1), and 14 types of landscapes (see 

Table A2). Next, each entry to the database is characterised by the type of ecosystem service that it 

provides. 4 main ecosystem service types are coded (provisioning, regulating, cultural, and habitat and 

supporting services), as well as their sub-categories (see Table A3). Connected to ecosystem services 

is the typology of economic values that distinguishes direct use value, indirect use value, non-use value 

and option value (see Section 2.3 of this paper). FEVD also contains a coding of valued nature and its 

services according to NBS goals that are derived from sustainability-related goals (see Table A4). Other 

indicators that are included, where applicable, are the temporal and spatial scales of the valuation 

study (see Table A5), as well as the agent type for which the valuation was conducted (see Table A6).  

 

The final block of the database lists the values of nature and its services extracted from the collected 

studies and their units. If a monetary unit was used, it also states the valuation year. For the units 

valued, the database records its metrics (e.g. per ha, per ton, per entry) and payment frequency (per 

month, per year, one-time payment). Average study housing prices and their monetary unit and year 

are reported for values obtained with hedonic pricing models. Finally, the applied methods to obtain 

the value of nature or its service are listed. 

 

2.3 Economic typology of valuation of nature 

The economic discipline uses a different typology of valuation when approaching value assessment 

than ecology. In particular, this typology is different from functions such as the provisioning, regulating 

and cultural functions typology used in ecology when natural resources or their benefits are assessed. 

In connection to valuation of nature, Hein et al. (2006) provide a link between the ecological and 

economic typologies of values and functions, as shown in Figure 1. While the three ecosystem services 

as presented by Hein et al. (2006) do not coincide with the four ecosystem functions as used in this 

project, it provides a useful framework for linking ecological services to economic value types. As an 

aside, habitat and supporting services that are separately presented in our project framework, are part 

of provisioning services as presented by Hein et al. (2006).  

 

Figure 1 tells us that the economic value typology cuts a different cross-section when compared to 

ecological function types. In value assessments the major distinction in economics is made between 

use values, non-use values and option values (an explanation follows below). First, whereas the 

economic value typology hinges on the utilitarian or usability principle of goods and services, the 

ecological typology is directly related to the function types offered by natural ecosystems. Second, all 
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ecosystem functions have various economic values, be it direct use values, indirect use values, non-

use values or option values:  

 

 Direct use values arise from human direct utilization of ecosystems, through the sale or 

consumption of a good, such as a piece of fruit or clean water. All production services, and some 

cultural services (such as recreation) have direct use values. 

 

 Indirect use values stem from the indirect utilization of ecosystems, in particular through the 

positive externalities that ecosystems bring. This reflects the type of benefits that regulation 

services provide to society. For example, these are decreased flood risk or better climate 

conditions. 

 

 Option values arise because even when people are unsure about their future demand for a 

service, they are willing to pay to keep open the option of using a resource in the future, or to 

avoid irreversible negative impacts on the resource (the latter is sometimes referred to as 

quasioption value). This reflects some degree of risk aversion. Option values may be attributed 

to all use and non-use values, and thus to all services supplied by an ecosystem. I.e. an option 

value may presume the preservation of the service to be used in the future, be it a provisioning, 

regulatory, cultural or habitat service, and it is independent of whether this service is being 

utilised at present or not. 

 

Non-use values are derived from attributes inherent to the ecosystem itself and can be 

anthropocentric (like aesthetic beauty), as well as ecocentric (i.e. related to the notion that animal and 

plant species may have a certain right to exist). Three sub-types of non-use value are distinguished and 

reflect various motivations of stakeholders involved: existence value (based on utility derived from 

knowing that something exists), altruistic value (based on utility derived from knowing that somebody 

else benefits) and bequest value (based on utility gained from future improvements in the well-being 

of one’s descendants).  

 

While the different categories of economic value typology may sometimes be difficult to separate, 

both conceptually and empirically, the above list is helpful because it can serve as a roadmap for 

reviewing economic literature on nature assessment. Hence the FEVD also contains a coding of the 

economic typology of the values included in the database. 
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Figure 1. Connection between ecosystem service types and economic values in value assessments. 

Source: Hein et al. (2006) 

 

2.4 Valuation method 

With regards to methods that were selected for this review, it is important to reflect upon which values 

each method can measure. Revealed preference studies, and hedonic pricing in particular1, are based 

on actual observations of market exchanges, which are in this case housing prices based on sale 

transactions. From these prices, and based on econometric inference, one aims to extract information 

about household preferences towards the nature component of a house or its location. In particular, 

for the purpose of this overview and the value of NBS, studies were selected that estimated the 

relation between housing prices and natural amenities present in the vicinity of houses, while 

controlling for other variables of influence on housing prices. Values of nature obtained by means of 

this method reflect direct and indirect use values which are capitalized in the housing prices.  

 

Methods that belong to the stated preferences domain are the contingent valuation method and the 

(discrete) choice modelling method. These methods are particularly suitable for valuing goods and 

services that are not directly traded on the market. They are based on willingness-to-pay or willingness-

to-accept measures, and usually ask individuals to state their preference (e.g. a maximum willingness-

                                                           
1 The revealed preference method includes an array of methods such as market prices (direct valuation method) 
and travel costs, avoided costs and hedonic pricing (indirect valuation methods). The hedonic pricing method is 
mainly used in academic studies in recent decennia and is considered a state-of-the-art revealed preference 
method. 



 

11 
 

to-pay amount) in a hypothetical situation that involves such non-traded goods or services. For 

example, individual preferences for an increase in municipal taxes that are expected to lead to better 

water quality in public water bodies, or to more green on the streets. Such choices in turn reflect 

personal preferences from which monetary values of nature and its services can be derived. Such 

methods can elicit all economic values connected to NBS, namely direct and indirect use values, and 

non-use and option values. However, in some settings, only a specific value can be elicited, such as 

conservation of a natural park or a species, which would correspond to an option value. The benefit 

transfer method borrows or applies values from existing studies to a particular situation or object of 

valuation. Because original studies may differ in the applied assessment methods, benefit transfer 

methods depend on the values and approaches used in the original studies.  

 

In summary, an advantage of the stated preference techniques is that they can elicit a total value of 

NBS, i.e. combined use, non-use and option value. A disadvantage is that they are based on 

hypothetical choices, which may result in uncertainty of the value estimate. At the same time, while 

hedonic price modelling can elicit a more refined estimate of only the direct and indirect use values of 

NBS, its advantage is that it is based on real transactions. Given the particular advantages and 

disadvantages of each method, we decided to include NBS values elicited by both methods in the 

database and to record the method that was used in the original valuation study. Moreover, a number 

of studies using the benefit transfer method are included.  

 

3. Main Findings 

3.1 Meta-analysis studies 

First of all it has become clear from the review that a good basis exists of studies that elicited values 

of a variety of ecosystem services and NBS in cities. An example is the meta-analyses of values of green 

and blue open spaces in urban areas conducted by Brander & Koetse (2011). In a meta-analytic setting, 

researchers collect studies that provide value estimates of the same good or service, and attempt at 

explaining differences between studies based on a number of explanatory variables. For example, 

Brander & Koetse (2011) examined the value of distance to the open space in urban areas expressed 

in US dollars per 10m, and estimated how this value is dependent on study characteristics (type of 

open space, functional form of estimated regression, distance at which and for which the estimate was 

done) as well socio-economic and geographical characteristics (price level, population density and 

location). Results of a meta-analysis can be used for benefit transfer purposes in which representative 

values from the broader literature are applied to a particular case study site in cases where no good 

location-specific value exists. 
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A great variety of values have already been collected by meta studies that report meta-values based 

on multiple studies from multiple contexts and locations.. Just to name a few, a value of a hectare of 

an urban forest is found to be about 1500 USD (Brander and Koetse, 2011), the recreational value of 1 

hectare of coastal ecosystem is 4700 USD (Ghermandi and Nunes, 2013), a ton of sequestrated carbon 

is at least 125 USD (van der Bergh and Botzen, 2014), and 1 m2 of green roofs is valued between 290 

USD and 700 USD (Bianchini and Hewage, 2012). In some cases, the unit value of nature decreases 

with its size and distance to the nature. Higher population density causes nature to be valued higher, 

probably due to its relative scarcity. Interestingly, while studies which value solely blue amenities are 

not great in number, the reviewed studies reveal that the presence of blue infrastructure per se has a 

relatively high value. This is, for example, shown by Luttik (2000) who finds that property prices are 

highest for houses located in the vicinity of, or overviewing water bodies; and by Brander et al. (2006) 

who found that water quality improvements are valued the highest in wetland valuation studies. 

 

Brander et al. (2013) analyse values for wetland ecosystems in a meta-analysis, and present a list of 

values, depending on the service valued, and region. Overall, mean values are found to be 7,000 USD 

per ha per year for flood control, 3,400 USD per ha per year for water supply and 5,800 USD per ha per 

year for water quality services. It is important to notice here, that values found by Brander et al. (2013) 

have a wide range, which implies caution should be taken in applying benefit transfer. As an 

illustration, their own attempt at valuing wetland services worldwide resulted in a figure of 26.5 billion 

USD per year, with a confidence interval between 20.2 and 4.7 billion USD on a yearly basis. 

 

However, while meta-analyses can be very useful, most existing reviews and meta-analyses are limited 

in that they report aggregated values for a certain size of blue or green nature, but do not satisfactorily 

cover particular ecosystem functions. This hampers linking values of nature to its specific functions 

which are useful for valuing specific NBS types in the framework of the NATURVATION project. Our 

database aims to fill this gap, by trying to better link values to specific functions and NBS types.  
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3.2 Primary valuation studies 

Geographical coverage 

The literature on economic valuation of urban nature is great in number and highly diverse in methods 

used, purpose served, and geographical focus. For example, a large majority of studies comes from 

(Western) Europe, North America and Asia. To be more specific, most papers in our database originate 

from North America (39%), followed by Asia (24%) and Europe (22%). Only a small part of studies are 

carried out in Australia (n=4), South America (n=3) or Africa (n=2). 7 studies in the FEVD are overview 

papers which include a mix of locations, thus they are bundled under the caption “Other / worldwide”. 

In terms of values recorded from the studies in the database, most values come from European studies 

(39%), followed by North American estimates (34%) and Asian ones (15%).  

 

TABLE 2. GEGRAPHICAL SPREAD OF PAPERS AND VALUES IN THE DATABASE 

Continent PAPERS VALUES 

 N % N % 

North America 41 39,05% 86 33,73% 

South America 3 2,86% 4 1,57% 

Europe 23 21,90% 99 38,82% 

Asia 25 23,81% 39 15,29% 

Africa 2 1,90% 2 0,78% 

Australia 4 3,81% 7 2,75% 

Other / worldwide 7 6,67% 18 7,06% 

TOTAL 105 100% 255 100% 

 

Variables defining NBS type and services 

A next cluster of indicators in the database belongs to the ecological domain, landscape type and 

ecosystem services. We have coded the studies in the database according to the main 9 categories of 

natural space in the ecological domain; subcategories however can easily be coded if necessary due to 

the presence of textual descriptions of type of space. The full list of ecological domain categories and 

FEVD frequencies are found in Table A1 in the Appendix.  

 

Almost a half of recorded values in the database fall under the category of parks and other 

(semi)natural urban green spaces (49%). This category includes large and small urban parks and forests, 

botanical gardens, green corridors and other open green spaces. The second most populated category 

of the ecological domain is blue areas (22%), which includes various types of blue urban areas, such as 

lakes, rivers, streams, canals, but also sea coast, delta, or wetland, fen or marsh areas. The third most 

sizeable category of recorded values is open green spaces directly adjacent to urban areas (16%), which 

provide urban areas with various services, like recreation, aesthetics and tourism. Such areas may 
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include farm- or agricultural land, woodlands, fields, golf courses and other sizeable areas of nature in 

the direct vicinity of urban areas. The fourth biggest category is external building greens (6%) mainly 

consisting of values connected to green roofs in our database. Other categories are green areas for 

water management (3%) including watersheds and urban drainage systems; urban green areas 

connected to grey infrastructure (2%), including alleys and street trees, green parking lots or riverbank 

green space; and derelict areas (1%). 

 

According to the landscape classification (see the corresponding definitions and statistics in Table A2), 

4 types that are most frequent in our database of valued nature are woodscape (37%), parkscape 

(18%), waterscape (13%) and farmscape (12%). These are followed by riverscape (9%) and coastalscape 

(7%). Note, that landscape categories are not exclusive. For example mixed blue and green landscapes 

are coded in two categories; also areas with multiple landscapes like a national park received multiple 

coding entries according to their constituent parts.  

 

Ecosystem services were mostly coded in multiple categories, because most of the NBS valued offer 

multiple services to the urban areas. Note here, that in most, but not all studies, valued or presumed 

services were explicitly listed. If that was not the case, then the coding was left to the discretion of the 

researcher, and the coding was done and checked by two researchers. In 41% of valued NBS, 

provisioning services were present, in 87% of the cases regulating services and cultural services (not 

necessarily the same cases) were present, and in 60% of the cases the ecosystem services were habitat 

and supporting services.  

 

The classification of NBS goals also often included multiple goals per valuation unit, because a single 

kind of NBS may target multiple goals. This coding, in most cases, was to the discretion of the 

researcher as few original studies mention such goals explicitly. Most frequently occurring goals in our 

database are environmental quality, including air quality and waste management (62%), health and 

well-being (59%), green space, habitat and biodiversity (54%), cultural heritage and cultural diversity 

(39%), and water management (29%). 

 

Furthermore, where possible, we have coded the spatial and temporal scales of NBS valuation. 

Concerning the spatial scale, most (82%) of the valuations took place on a meso-level (metropolitan / 

urban), and substantially less studies were conducted on the micro level (district / neighbourhood) or 

sub-micro level (street / house), with 12% each. A few (5%) of the valuations were carried out on a 

macro-level (national / global), which are mainly meta-analyses or similar kinds of valuations. 
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Various methods use various temporal scales to assess the value of nature. In most cases, methods 

applied were using either immediate time frame (19%) or long-term time frame referring to values in 

terms of periods of longer than 3 years (21%). The latter is due to studies that evaluated the total (or 

discounted) value of a natural asset or its services by expressing it in present value terms. 7% and 9% 

of the valuations, respectively, were valued in the short-term (weeks / months) or medium term period 

(1-3 years). 

 

Moreover, we have attempted to code the agent types for which the NBS valuation was conducted. 3 

broad categories were identified, i.e. individuals (19%), households (57%) and groups / population of 

a specified area (24%). The type of agent was to a large degree connected to the valuation method 

used. So, hedonic pricing relates to household agents because such valuations are based on housing 

prices. On the other hand, the stated preference method is mostly associated with individual agents 

since most willingness-to-pay survey questions are asked to individuals. All of the identified agent 

types belong to the private sector on a more aggregated level of categorisation. 

 

Values of NBS in the database 

A great variety of values have been collected and recorded in the database. The values are however 

highly heterogeneous both in their magnitude and the unit of measurement. The latter applies to the 

currency, the base year of measurement, the physical unit (e.g. per hectare, per tree, per meter of 

distance), and the time unit (i.e. a recurring payment such as per year, or a one-time payment such as 

total value of an asset or an entry price). This makes it difficult to provide a simple overview of the 

values collected in the database. Nevertheless, we shall attempt to reflect on some values, per 

ecological category.  

 

Studies that apply hedonic price modelling (revealed preference method) use relatively homogeneous 

and easily comparable value units, which are often expressed in % value change of property depending 

on the presence of, or distance from, urban nature. We will first discuss these studies. In particular we 

find that housing prices decrease on average by 2.11% as the distance to parks and natural green urban 

areas (which make up a half of observations in the database) increases by 100m. An increase in 

distance to urban blue areas is valued at about the same level, namely on average at 1.91% of a house 

price. However, distance to peri-urban open space in our database is valued at about the half of the 

latter, namely on average at 0.82% of the property price. Specific absolute monetary values depend 

on the local currency and the level of local property prices. In most cases, the unit value of nature 

decreases with its size and distance to the nature. Higher population density causes nature to be 

valued higher, which is due to its higher relative scarcity. 
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Values of external building greens are presented in various units. For example, the discounted present 

value of 1 m2 of green roofs is valued at between 290 USD and 700 USD (Bianchini and Hewage, 2012). 

Other recorded values include discounted values per 1 m2 of various ecosystem services that green 

roofs provide (ibid), such as air purification and recreation; or yearly values of ecosystem services per 

1 m2, such as flood reduction and mitigation of the urban heat island effect. 

 

Furthermore, a number of values of urban blue are estimated with the value or benefit transfer 

method, and also resemble similar measurement units. Brander et al. (2006) estimate the value of 

wetlands at 2800 USD per ha per year; Brander et al. (2007) estimate the recreational value of a coral 

reef at 3725 USD per ha per year; and Ghermandi and Nunes (2013) estimate the recreational value of 

a coastal area at 4700 USD per ha per year. Moreover, Brenner et al. (2010) estimate an array of values 

of coastal areas, split by ecosystem service, which range from 20 USD per ha per year for soil formation 

to 77000 USD per ha per year for disturbance regulation. 

 

In sum, while the current overview of economic valuation studies on urban nature is by no means 

complete and offers a selection of studies, it reveals a great variability in services valued and metrics 

used in expressing the values. This is mainly due to differences in the valuation methods used and goals 

of a particular study. It makes a simple comparison of values between and across studies difficult. 

Nevertheless, the database presents a useful overview of the palette of values attached to urban 

nature, valued at various circumstances, and for different purposes.  

 

The meta-analysis to be conducted later on in the project for WP3 will aim to create consistent value 

metrics for specific NBS types and functions. We are confident that this will be possible with a more 

detailed categorization of studies in the current database in terms of aggregated NBS domains, like 

green and blue. However, it remains to be seen whether sufficient individual estimates per function 

exist for making a reliable more detailed link between values and functions for several NBS types. 

 

4. Conclusions: Challenges and Perspectives 

The current literature review of economic valuation studies on urban nature and the constructed 

database offer an evidence base for deriving economic values of NBS based on a selection of studies 

of economic values of nature in urban areas. These values were estimated with methods that are 

widely used in the discipline of environmental economics which encompass the broad range of 

economic value typologies from use and non-use values. 
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This overview and database fill the gap in the NBS-related literature in so far that we have gathered 

academic studies focusing on a quantification and monetisation of nature and its benefits in an urban 

context in relation to specific NBS domains and functions. Our selection reveals a large variability in 

services valued and metrics used in expressing the values of nature and its services. This is mainly due 

to differences in the valuation methods used and purposes served by a particular study. This 

heterogeneity hampers making a congruent comparison of collected values between and across 

studies. Notwithstanding, this review report and database aim to present a useful overview of a palette 

of values attached to urban nature, valued at various circumstances, and for different purposes, which 

can subsequently be used for benefit transfer purposes. 

 

Economic values of urban nature present in the database cover a variety of landscapes, goals and 

services. In terms of landscapes, most values are attributes to parkscape, woodscape and farmscape, 

as well as to water surfaces such as waterscape, riverscape and coastalscape. Ecological domains 

include urban parks and (semi)natural urban green areas, blue areas, peri-urban open space areas and 

external building greens. Valued services are mainly (i) regulating services, including local climate 

regulation, air quality regulation, noise reduction, carbon storage and water purification; and (ii) 

cultural services, including recreation, tourism and aesthetics. Goals (to be) targeted by interventions 

include environmental quality; green spaces; and health and well-being. Agents involved in nature 

valuation are individuals, households and a group or population of a specified area. 

 

The meta-analysis to be conducted later on in the NATURVATION project for WP3 will try to create 

consistent value metrics for selected NBS types and functions. We are confident that this will be 

possible in terms of aggregated NBS domains like green and blue, but a potential obstacle is that 

perhaps insufficient individual estimates per function exists for making a reliable more detailed link 

between values and functions for several NBS types. 
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Table A1: Ecological domains and how often they are valued in the database in absolute frequency (N) and as a percentage of total recorded values (%) 

 

CATEGORY  Subcategories Explanation Frequency 
(N) 

Frequency 
(%) 

(External) 

building greens  

ALL  16 6.30% 

Green roofs Roof vegetation on thin substrate either with varying degrees of irrigation and 
management; vegetation established either artificially or by seeding or planning 
or naturally; can include perennials, grasses, small trees, rooftop farming, mosses, 
succulents, few herbs and grasses 

Green walls or facades Including e.g. ground-based climbing plants intended for ornamental purposes or 
plants growing in façade-bound substrate (e.g. containers or textile-systems) 

Balcony green Plants on balconies and terraces which are planted mostly in pots 

Urban green 

areas connected 

to grey 

infrastructure 

ALL  5 1.97% 

Alley and street 
trees/hedges/greens 

Trees planted in alleys or along roads and paths, either solitary or in rows. Hedges 
along roads or paths. Non-tree, mostly shrubby or grassy verges along roads. 

Railroad bank and 
tracks 

Green space along railroads 

House gardens Areas in the immediate vicinity of private houses cultivated mainly for ornamental 
purposes and/or non-commercial food production 

Green playground/ 
school grounds 

Green areas intended for playing or outdoor learning 

Institutional green 
space 

Green spaces surrounding public and private institutions and corporation 
buildings 

Green parking lots Parking lots which are surrounded by or interspersed with trees, grass patches, 
flower beds, bushes, or other vegetation 

Riverbank greens Green space sideways the rivers, streams and canals, usually with foot or bike 
paths  

Parks and 

(semi)natural 

urban green 

areas 

ALL  125 49.21% 

Large urban park or 
forest 

Larger green (forested) area within a city intended for recreational use by urban 
population; can include different features such as trees, grassy areas, 
playgrounds, water bodies, ornamental beds, etc. 

Pocket parks / 
neighbourhood green 
spaces 

Small green areas around and between buildings which are vegetated by 
ornamental trees, shrubs, grass; often in residential areas, but also between other 
building types 
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Botanical garden Educational and ornamental areas planted with large diversity of plant species. 

Green corridor Networks of linked landscape elements that provide ecological, recreational, and 
cultural benefits to the community 

Allotments and 

community 

gardens 

ALL  0 0.00% 

Allotments Small garden parcels cultivated by different people, intended for non-commercial 
food production 

Community gardens Areas which are collectively gardened by a community for food and recreation 

Horticulture Land devoted to growing vegetables, flowers, berries, etc 

Green indoor 

areas 

ALL  0 0.00% 

Indoor vertical 
greeneries (walls and 
ceilings) 

Including e.g. ground-based climbing plants intended for ornamental purposes or 
plants growing in façade-bound substrate (e.g. containers or textile-systems) 
inside of a building 

Atrium Green area surround/enclosed in a building, planted mostly with ornamental 
plants 

Blue areas ALL  56 22.05% 

Lake/pond  Natural and artificial standing water bodies containing freshwater with 
(semi)natural aquatic communities; banks are artificial/managed or natural 

River/stream/canal/ 
estuary 

Natural and artificial running water bodies containing freshwater (or in the case of 
estuaries, mixed fresh and saltwater) with (semi)natural aquatic communities; 
banks are artificial/managed or natural 

Delta Landform at the mouth of a river formed by sediment deposits 

Sea coast Contact areas between the sea and the land of different characteristics (e.g. sand 
beaches, cliffs, coastal dunes) 

Wetland/bog/fen/ 
marsh 

Areas with soil permanently or periodically saturated with water and 
characteristic flora and fauna 

Green areas for 

water 

management 

ALL  8 3.15% 

Rain gardens Shallow, vegetated basins that collect and temporarily store rainwater runoff from 
rooftops, sidewalks, and streets or allow for its infiltration  

Swales / filter strips  Vegetated and gently sloped pit or shallow drainage channels for filtering surface 
runoff 

Sustainable urban 
drainage systems 

Systemic approach to manage drainage in and around properties, often combining 
green and grey components; can include e.g. green roofs, permeable surfaces, 
infiltration trenches, swales, detention basins, etc. 

Derelict areas Abandoned and derelict 
spaces with growth of 

Recently abandoned areas, construction sites, former industrial areas, etc. with 
spontaneously occurring pioneer or ruderal vegetation 

3 1.18% 
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wilderness or green 
features 
 

Open green (and 
blue) space 
directly adjacent 
to urban areas 

Farmland, agricultural 
land, fields, woodlands, 
golf courses 

Various sizeable plots of green (and blue) space that are directly adjacent to urban 
areas and can provide urban areas with various services, a.o. recreation, 
aesthetics and tourism. 

41 16.14% 

TOTAL   254 100% 

 

Source: Adapted from Braquinho et al. 2015, Xing et al. 2017, Ecologic studies on GI and EbA/EbM, US EPA website on Green Infrastructure, and Ndubisi et 

al 19952; Please refer to Braquinho et al. (2015) and the US EPA website on GI3 for photos to illustrate the majority of the subcategories listed in Table  

  

                                                           
2 F.Ndubisi, D.M.Terry, D.D.Niels, Environmentally sensitive areas: a template for developing greenway corridors. In: J.Fabos, J.Ahern (Eds.), Greenways: The Beginning of an 
International Movement, 1995, Elsevier, Amsterdam.  
3 https://www.epa.gov/green-infrastructure/what-green-infrastructure 
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Table A2: Landscape domains and how often they are valued in the database in absolute frequency (N) and as a percentage of total recorded values (%) 

 

Landscape Definition  Frequency 
(N) 

Frequency 
(%) 

Coastalscape Coastal areas (built and wild) 18 7,06% 

Riverscape River areas (natural and managed), riverbanks 22 8,63% 

Waterscape Lakes, ponds, fountains, wetland (natural/managed/artificial) 32 12,55% 

Soilscape Surface and subsurface soil  4 1,57% 

Underscape Underground water bodies, bedrock  0 0,00% 

Gardenscape Private gardens (domestic & commercial) 9 3,53% 

Parkscape Public parks (may contain wooded areas, formally managed as public parks) and allotment 
gardens 47 18,43% 

Woodscape Forested and wooded land (public and private land consisting entirely of forest area) 94 36,86% 

Farmscape Farmland areas within or on boundaries of urban  31 12,16% 

Roofscape Roof space – public, private, commercial (a sub-set of the builtscape, but critical for NBS 
which compete with other sustainability interventions , e.g. solar, white coatings, so kept 
separate)  11 4,31% 

Builtscape Built fabric – walls/facades, paving, car parks, indoor green 7 2,75% 

Streetscape Road infrastructure (including hedges, marginal land, roundabouts) 8 3,14% 

Railscape Rail infrastructure (including marginal land, embankments) 0 0,00% 

Barescape  Abandoned and derelict land, buildings, infrastructure 5 1,96% 
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Table A3: Ecosystem services for NBS and their percentage frequency of occurrence in the database 

 

Type of ecosystem service Ecosystem service category Frequency of occurrence in the 
database (FEVD) 

Provisioning Services ANY provisioning services 41,57% 

Food 18,82% 

Raw Materials 12,94% 

Fresh Water quantity 20,78% 

Medicinal resources 1,18% 

Regulating services ANY regulating services 86,67% 

Local climate regulation (temperature 
reduction) 45,10% 

Air quality regulation 51,76% 

Coastal protection 3,14% 

Noise reduction 52,94% 

Carbon storage/sequestration 49,41% 

Flood regulation 57,65% 

Water purification 20,78% 

Pollination 2,75% 

Habitat and supporting 
services 

ANY habitat & supporting services 59,61% 

Habitats for species 58,04% 

Maintenance of genetic diversity 41,96% 

Cultural services ANY cultural services 87,06% 

Recreation and mental and physical health 78,43% 

Tourism 37,65% 

Aesthetic appreciation 76,47% 

Inspiration for culture, art & design 37,65% 

 

 

Table A4: NBS goals and their percentage frequency of occurrence in the database 

 

NBS 
Goal  

Description Frequency of occurrence 
in the database (FEVD) 

1 Climate action for adaptation, resilience and mitigation  22,35% 

2 Water management 29,02% 

3 Coastal resilience and marine protection  3,53% 

4 Green space, habitats and biodiversity  53,73% 

5 Environmental quality, including air quality and waste management 61,96% 

6 Regeneration, land-use and urban development 11,37% 

7 Inclusive and effective governance 2,75% 

8 Social justice, inequality and social cohesion  29,41% 

9 Health and well-being 58,82% 

10 Economic development and decent employment  21,96% 

11 Cultural heritage and cultural diversity  39,22% 

12 Sustainable consumption and production  17,65% 
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Table A5: Spatial and temporal scales of NBS valuation and their absolute and percentage frequency of 
occurrence in the database. 
 

Indicators 
 

N % 

SPATIAL SCALE 
   

Macro Global/national 13 5,10% 

Meso Metropolitan/urban 208 81,57% 

Micro District/neighbourhood 31 12,16% 

Sub-Micro Street/house 30 11,76% 

TEMPORAL SCALE 
   

Imediate Days/weeks 49 19,22% 

Short-term Weeks/months 20 7,84% 

Medium term 1-3 years 22 8,63% 

Long-term Longer than 3 years 54 21,18% 

 

 

Table A6: Agents for which the valuation is applied valuation and their absolute and percentage frequency of 
occurrence in the database. 
 

AGENTS  N % 

individuals 48 18,82% 

households 145 56,86% 

group / population 62 24,31% 

TOTAL 255 100% 

 


