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EXECUTIVE SUMMARY
The GREEN SURGE project was a collaborative project between 23 partners in 11 countries funded by
the European Commission’s Seventh Framework Programme (FP7). GREEN SURGE identified,
developed and tested ways of linking green spaces, biodiversity, people and the green economy in
order to meet the major urban challenges related to land use conflicts, climate change adaptation,
demographic changes, and human health and well-being. The GREEN SURGE work on green economy
and urban green infrastructure (UGI) included the identification and evaluation of monetary and nonmonetary methods for assessing the benefits of ecosystem services provided by urban green spaces
and biodiversity. This report synthesises the insights from this work and presents the take home
messages for valuation in practice.
Local context and specific questions make every valuation situation unique. Instead of providing a
ready template or model for calculating the ‘value’ of UGI, the GREEN SURGE approach is to offer
recommendations and advise for designing, or commissioning, context-tailored solutions. This
Deliverable will help the user think through what type of valuation and which methods might be
appropriate in different situations. Based on GREEN SURGE work it also provides a guide for how to
think about integrated valuation and its uses.
The Deliverable is primarily aimed to help anyone interested in valuation, or a value-based discussion
of prioritisations, or both. The interest could be from the perspective of a politician or planner
commissioning a report or starting up a dialogue, a consultant interested in offering valuation services,
an NGO wanting to raise public awareness, or anyone else interested in value articulation and a deeper
dialogue about UGI and its qualities.
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CHAPTER 1:
INTRODUCTION

Similar to a mirror, valuation is
meant to reflect the value of
things. Valuation through the lens
of the market distorts the picture,
and – like the goblin’s magical
mirror – it diminishes many good
things and magnifies many bad
ones. This is because the market
itself is often failing, as in the case
of external costs and benefits, and
the related lack of information and
transparency. To make up for such
failures, or rather to account for
them, non-market valuation
methods have emerged, including
monetary and non-monetary
approaches. Monetary non-market
valuation methods are expected to
fit into the market framework and
to rectify it by providing missing
information in units that are
understood by other market
actors. Non-monetary valuation
methods go beyond this and
provide information that contains
much more detail and nuance.
Every valuation situation has its
unique conditions and needs,
most assessments of this type are
biased in some way (e.g. focusing
on cities in developed countries),
and they neglect the
interdisciplinary character of
benefits from urban green spaces,
either focusing on social or
ecological issues (Botzat et al.
2016). Most problematically,
valuation of nature is most often
associated with monetary
methods that fit into the
overarching economic paradigm.
This is because valuation is
typically expected to create a
platform for communication

6
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“One day this goblin created an enormous mirror
that had magical powers. Anything beautiful
reflected in it shrank in size to almost nothing.
Everything that was worthless or ugly became large
and looked even worse than ever. Seen in the mirror,
the most lovely landscapes looked like boiled spinach,
and the nicest people became ugly and unfriendly.”
Hans Christian Andersen, “The Snow Queen”

between environmentalists and
decision makers, and eventually to
inform decision-making (hence an
attempt to fit into the dominant
discourse of decision-making).
However, environmentalists and
decision makers, as well as others
who use or manage the
environment or actively try to
protect it, usually perceive the
environment differently – through
different mirrors – or through the
lens of different value dimensions.
The need for more complex
methods to capture and present
values has been recognised for a
long time. More recently, there has
been a push for integrating
different valuation approaches,
increasingly requiring researchers
to go beyond standard techniques
of examining problems from a
dominant economic perspective.
This is reflected in the priorities
set by different organisations
working in the area of urban
greening, such as the Edinburgh &
Lothians Greenspace Trust (see
GREEN SURGE case study 1).
While monetary valuation can

inform many discussions and
value dimensions it needs not be
prioritised, especially when it is
integrated with social valuation,
and when social valuation plays a
dominant role in such an exercise.
One of the main reasons for not
privileging monetary valuation is
that it is based on the largest
number of simplifying
assumptions, which make it rather
far removed from reality.
Integrated valuation provides a
further antidote to the goblin’s (or
the market’s) magical mirror. It
attempts to bring together
information from different
sources, to reflect the value of
things as accurately as possible. It
weaves together different value
dimensions and the relevant
valuation methods to provide a
meaningful, more nuanced picture
of the value of nature.
Furthermore, integrated valuation
depicts trade-offs between
different value dimensions and
helps to triangulate and validate
the individual valuation methods
feeding the integrated valuation.
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This Deliverable is meant as a
resource for a broad group of users
– including but not limited to
consultants with extensive
expertise, grassroots organisations
who may have no experience with
complex methods, planners and
local decision makers. Therefore,
the Deliverable explains different
approaches to valuation, which
ones (in pairs) are easy to integrate
and which require more effort.
Finally, this Deliverable does not
present readymade solutions; it
supplies the background
information needed to design a
solution that fits the situation (e.g.
knowledge and resources required,
desired output).
The following chapter provides an
overview of different monetary,
ecological and social valuation
methods. This overview is by no

means comprehensive – it only
features methods that have been
used within the GREEN SURGE
project – but by using specific
examples and method
descriptions, it provides guidance
on how to proceed in situations
when knowledge of certain values
or preferences is necessary. Based
on this overview, we proceed with
more focused guidance on how to
integrate different valuation
methods for situations where a
more complex understanding of
nature is needed. This is
illustrated by further practical
examples from the GREEN SURGE
project.
Readers interested in a more
technical description of our
approach to integrated valuation
and details for how different
methods can be joined are

encouraged to check the GREEN
SURGE Deliverable 4.3
(Czembrowski et al. 2016b), which
presents details on the examples of
integrating monetary valuation
methods with non-monetary ones,
and the GREEN SURGE Milestone
32 (Kronenberg and Andersson
2016) where we first explained our
approach to integrated valuation.
Finally, those interested in getting
initial hands-on experience with
integrated valuation are
encouraged to use the “GREEN
SURGE City” game, which teaches
urban green infrastructure (UGI)
planning and governance, and
GREEN SURGE Deliverable 4.5
(“Understanding and promoting
the values of orban green
infrastructure: a learning module”).
One submodule of Deliverable 4.5
focuses specifically on integrated
valuation.

COMPREHENSIVE PROJECT IMPACT ASSESSMENT QUESTIONS
USED BY THE EDINBURGH & LOTHIANS GREENSPACE TRUST
The Edinburgh & Lothians
Greenspace Trust (ELGT) actively
supports communities so that they
can benefit from good quality green
spaces. In doing so, ELGT considers
the values and preferences of
different stakeholders, including the
beneficiaries and the sponsors. One
of the recent examples of the ELGT’s
comprehensive approach to good
quality of its activities is how it
addresses the issue of health
inequalities and access to green
spaces.
Recently, the importance of ELGT’s
activities has been recognised by the
health and social care sector as
preventative measures (e.g.
organised walks for people with early
dementia as well community
gardening activities). The
neighbourhoods that ELGT have
prioritised relate to specific wards
with low scoring green spaces,

characterised by low biodiversity and
lack of multifunctionality, located in
socially disadvantaged areas.
To indicate the relevance of the
ELGT’s activities to the local
strategic priorities on health
inequalities, the different projects
are evaluated using a new
integrated impact assessment
framework. The framework focuses
on equity of opportunity for people
across the city. In this context, the
ELGT’s preventive approach
requires three types of action:
mitigation or reduction of the
severity of the health and social
consequences of social inequalities,
help to individuals and
communities to resist the effects of
inequality on health and well-being,
and actions that undo the
underlying structural inequalities in
power and resources. Hence, the
relevant quality measures

CASE STUDY 1

(‘Standard Impact Assessment
Questions’) refer to social capital,
increased community capacity, the
number of people living in healthy
environments and using green
spaces, participation in physical
activity, numbers of people eating
healthily, reduced damage/harm to
physical and mental health
from alcohol and drugs, levels of
anxiety and depression, damage to
physical from mental health from
all forms of abuse and violence, and
income due to improved access to
income maximisation services and
advice on problem debt levels.
Although this is not a valuation
example, it shows how ELGT
integrates the different perspectives
on how green spaces deliver wider
social, economic, environmental
and other benefits, and the diversity
of angles an assessment might need
to cover.

Image: Dreamstime / Pablo Rogat
Image: Dreamstime /Audioscience
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CHAPTER 2:
DEMONSTRATING VALUE
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The key objective of valuation is to
reveal trade-offs between different
options (objects, scenarios,
policies etc. – associated with
nature in our case) and in this way
inform decision-making
processes. In this sense, valuation
makes it possible to compare
different options, and valuation
methods are used to provide a
scale for such comparisons. Hence
– to make these trade-offs explicit
– it is important to obtain a
holistic representation and
articulation of value. Failing this,
many values remain implicit and
hidden, although they still very
much guide trade-off decisions
made by people. Indeed, as argued
by political ecologists, any
ecological conflict (e.g. regarding
different land uses or nature
conservation) reflects a conflict
between whose values matter or
gain recognition (Depietri et al.
2016; Ernstson 2013). In this
sense, valuation serves as a way to
assign importance to different
objects, and it makes it possible to
rank their relative importance.
These processes are related to
demonstrating value, explained as
performing valuation studies for
the sake of influencing behaviour
or decisions in particular
circumstances (Sukhdev 2011).
Demonstration of value is
supposed to prevent “damaging
trade-offs based on implicit
valuations that are involved in
causing the loss of biodiversity
and degradation of ecosystems”
(Sukhdev 2011, xxix).

In short, valuation is meant to:

• Assign importance to different
objects
• Help rank their relative
importance
• Reveal trade-offs between
different options
• Inform decision-making
processes

There are multiple types of values,
ranging from intrinsic non-use
values to market and direct use
values, representing different value
categories – from intrinsic nonanthropogenic to instrumental
anthropocentric (Box 1). Different
methods have been developed or
adjusted to elicit different value
types and categories. Clearly, these
different representations of value

are usually difficult to bring
together, because they are based
on different worldviews and
paradigms. The valuation
’language’ that a person uses is a
reflection of how that individual
views the world. To make things
simpler, in our report we focus on
instrumental anthropocentric
values that reflect market and use
values, all seen from the
perspective of the valued object’s
capacity to provide certain
functions or benefits. Still, we
understand values broadly – as
attributes that can be called
‘value’, including quantification of
ecosystem services (ES) etc. –
which is not always exactly the
same as what economists or
others in specific disciplines
would call ‘value’.

2.1 DIFFERENT VALUE DIMENSIONS,
TYPES AND CATEGORIES

BOX 1

(ADAPTED FROM HEJNOWICZ AND RUDD (2017)).
Value dimensions can be associated with the broad disciplines
within which they are considered and analysed. In our report, we
focus on three dimensions: monetary (economics), ecological and
social.

Value types refer to the different character of values, e.g. intrinsic
(value in itself) or bequest (value for future generations) or
market (revealed through the market). As these examples
demonstrate, value types are very different and they are connected
to broader value categories.

Value categories are broader groups of values, divided based on
whose perspectives they are meant to represent. There is a broad
spectrum of value categories, from non-anthropogenic values
associated with nature itself for itself to anthropocentric
instrumental values considered from the perspective of people and
their needs. However, even anthropocentric values can be
independent of the use context – as in the case of some of the
relational values, i.e. values based on moral/ethical precepts (such
as transcendental or altruistic values).
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Although many advocates of
monetary valuation caution that it
is not intended for establishing
prices and commodification of
nature (e.g. de Groot et al. 2012),
this might be an easy (if
misguided) interpretation by
many of the potential users of
valuation studies (Bauler and
Pipart 2013; Gómez-Baggethun
and Ruiz-Pérez 2011; Hahn et al.
2015; Neuteleers and Engelen
2015). The view that monetary
valuation can help to protect
nature has already failed in the
past when human-made
alternatives have successfully
outcompeted ecosystems in
providing certain services more
efficiently in monetary terms (cf.
Kronenberg 2015). Hence, it is
even more important to discuss
other perspectives on the value of
nature. In particular, this is very
relevant to urban areas and UGI
since they face particularly strong
trade-offs between intensively
used land resources. Besides,
urban development has been
prone to an overemphasis on
economic arguments in land-use
related discussions.

While values are most often
associated with money and
economics in the popular
discourse, alternatives exist. There
are different value dimensions,
such as monetary, ecological and
social, and there are also
multidimensional frameworks for
discussing the value of nature,
such as resilience, sustainability
and biocultural value. Within each
dimension, different valuation
methods and metrics have been
developed to demonstrate the
value of nature. However, different
valuation methods, especially the

12

monetary ones, have been
criticised for being subjective and
reductionist, for not covering the
less tangible, non-material and
even non-use values in a pursuit
for exaggerate simplification
(Salles 2011; Spangenberg and
Settele 2010; Spash and Aslaksen
2015). Moreover, one possible
reason for the limited attention
paid to non-monetary approaches
to valuation might be the – so far –
comparatively low level of
methodological formalisation in
this area (Kelemen et al. 2014).
Most recently, following the
development of non-monetary
approaches, increasing attention
has been paid to bringing multiple
dimensions of value together in
attempts to reflect the plurality of
values and value perspectives.
This is the direction we followed
in GREEN SURGE, developing our
own approach to integrated
valuation. Our focus has been to
bring the different value
dimensions together to obtain a
more specific, refined
representation of value. We move
to these issues after the
presentation of individual
valuation methods (see chapter 3
of the present report).

In the following subsections, we
provide information on fifteen
valuation methods, divided into
monetary, ecological and social
dimensions (Tables 2–16). The
methods have been selected based
on our experiences from within the
GREEN SURGE project and they
have been tested by experts from
different disciplines in the different
work packages of the project.
Some of the valuation methods
have already been brought

together within Work Package 4 on
green economy, such as hedonic
pricing (monetary) and public
participation GIS (social), and the
opportunities to bring together
other combinations of these
methods are explored further in
the present report and in depth in
GREEN SURGE Deliverable 4.3
(Czembrowski et al. 2016b) and
Milestone 32 (Kronenberg and
Andersson 2016).

The description of each method
follows a consistent format,
providing the basic information
necessary for deciding on how
well it might fit different questions,
needs and circumstances. Table 1
provides a guide to how to read
the individual method
descriptions. Each method
description is followed by a longer
case study narrative, illustrating
how these methods were used in
GREEN SURGE. Additionally, in
chapter 3 (Table 17) we revisit our
methods and indicate their
potential for integration with other
valuation methods representing
other value dimensions.

READER’S GUIDE TO THE DIFFERENT METHODS AND THE
TABLES DESCRIBING THEM
HOW ‘VALUE’ IS
UNDERSTOOD?

This is information on the scales and frames used for quantification.
The scale can for example be market prices or number of species, and
the frame the segment of data probed, for example real estate sales
or taxonomic groups inventoried.

USAGE AND OBJECTIVES

This is a description of how the method connects to a potential value
of UGI, i.e. the circumstances in which the method is normally used,
what it sets out to do.

POTENTIAL RANGE OF
APPLICATIONS

This is an indication of how open the method is to alternative
applications, i.e. the type of questions it can be used to answer.

DATA NEEDS

Here we list the most important issues related to the practical use of
each valuation method – what data are required to perform it?

> QUANTITATIVE/
QUALITATIVE

Quantitative or qualitative. This report primarily focuses on methods
that provide a quantitative output.

> RESOLUTION

Indicates the spatial resolution of the data. It can be city districts,
census tracts, individual green spaces or individual organisms.

> IS DATA SPATIALLY
EXPLICIT?

Indicates if the data are spatially referenced. For example a specific
park with coordinates rather than any ‘park’.

> PRIMARY/SECONDARY
DATA

Indicates if the analysis normally builds on new data or if it can draw
on existing sources. This is usually flexible, and depends on the
information available.

> HOW ARE DATA
COLLECTED AND ANALYSED?

Indicates which methods can be used for data collection and if
method is expert- or participant-driven.

HOW IS ‘VALUE’
CALCULATED?

Describes the method for calculation, i.e. what is calculated rather
than exactly how it is calculated. Methods and algorithms for
calculation can be found in the literature.

LEVEL OF DIFFICULTY

Indicates the level of skill required to do the calculation and the
competence needed to make use of different methods.

CAVEATS

Provides a shortlist of important limitations to keep in mind when
deciding on what method to choose.

EXAMPLE OF A TYPICAL
APPLICATION

Provides an example of a typical situation where the method has been
used in the context of UGI.

2.2 MONETARY
VALUATION METHODS

Image: Dreamstime / Naratip Bamrungrat
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TABLE 1

Monetary valuation methods are
typically divided into direct and
indirect. Direct valuation methods
use questionnaires, and their
purpose is to elicit values by
asking respondents questions

regarding hypothetical scenarios –
respondents declare their
willingness to pay for specific
options (they state their
preferences). Indirect valuation
methods involve analyses of
secondary data that are derived
from the market (hence they
represent revealed preferences).

This can be either the market in
which environmental goods and
services are traded or from the
related, surrogate market. Our
examples of monetary valuation
methods (Tables 2–6) represent
both of these groups.
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HEDONIC PRICING

TABLE 2

HOW ‘VALUE’ IS
UNDERSTOOD?

Value is associated with people’s willingness to pay for selected
amenities, including various attributes representing the environment,
such as proximity to green spaces close to where they live.

USAGE AND OBJECTIVES

Based on a large sample of real estate data and econometric analysis,
hedonic pricing indicates to what extent real estate prices result from
the different attributes of the relevant properties.

POTENTIAL RANGE OF
APPLICATIONS

Hedonic pricing can be applied in the case of any product/service
which can be decomposed into different attributes, from mineral
water to real estate (the most typical application), as long as some of
these attributes represent the environment.

DATA NEEDS

14

> QUANTITATIVE/
QUALITATIVE

Quantitative.

> RESOLUTION

Hedonic pricing is able to depict even small components of UGI, as
long as they are recognisable and in some way meaningful to the
buyers of real estate. Analogously, it can depict other environmental
attributes, such as organic status in the case of agricultural product.

> IS DATA SPATIALLY
EXPLICIT?

Yes (in the case of the real estate market).

> PRIMARY/SECONDARY
DATA

Secondary data, e.g. from the real estate market, combined with data
on urban green spaces.

> HOW ARE DATA
COLLECTED AND ANALYSED?

Hedonic pricing reflects public preferences (those of real estate
buyers) in an indirect way (i.e. looking at a surrogate market, and not
directly asking people questions about their willingness to pay for
UGI). Indirect valuation method.

HOW IS ‘VALUE’
CALCULATED?

Value is associated here with the impact of urban green spaces on real
estate prices. This is calculated with the use of econometric modelling
(a typical hedonic pricing model is a multiple regression model). Real
estate price is explained by three sets of variables: structural,
environmental and locational attributes of the analysed properties.
The parameter standing by each variable indicates how much the price
of a real estate changes depending on a given change of this variable.
The impact of each attribute on the price of a property needs to be
considered as if everything else remained constant (ceteris paribus).

LEVEL OF DIFFICULTY

Difficult, requires specialist econometric knowledge to perform. Also,
hedonic pricing requires large samples from the real estate market,
and this data is sometimes difficult to access.

CAVEATS

Consumers may not be aware of many specific characteristics of the
products they buy, therefore we cannot assume that they take them
into consideration when buying, e.g. an apartment. Caution is
necessary in choosing the right variables.

EXAMPLE OF A TYPICAL
APPLICATION

Hedonic pricing is most often used to indicate whether green spaces
influence the prices of nearby real estate. In most cases it shows that
green spaces add to the value of real estate.
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HEDONIC PRICING IN LODZ, POLAND
The baseline hedonic pricing study
in Lodz followed a traditional (albeit
a very specific) design, dividing
green spaces into nine categories
that might potentially influence
property prices (Czembrowski and
Kronenberg 2016). We distinguished
the following: small parks and small
forests (smaller than 18,000 m2);
medium-sized parks and mediumsized forests (18,000–200,000 m2);
large parks and large forests (larger
than 200,000 m2); the single largest
forest that constitutes a category on
its own – Lagiewniki Forest (over
13,000,000 m2); cemeteries;
allotment gardens; plus a
percentage of greenery within a 500
m radius around each property as a
proxy of the more general ambient
condition. The above division was
meant to reflect the different needs

that these green areas satisfy, or to
some extent, the different
ecosystem services that they deliver.
Five out of ten environmental
variables turned out to be
statistically significant in explaining
real estate prices. The Lagiewniki
Forest, small forests and large parks,
as well as the percentage of greenery
within the 500 radius around each
property were considered as
amenities, whereas cemeteries were
seen as unwelcome.
Despite our attempt to capture a
very detailed picture of the value of
urban green space with the use of
multiple green space types and
categories, we were only able to
depict the most important aspects.
Meanwhile, other types of urban

CASE STUDY 2

green space, which we know to be
of value for the inhabitants of Lodz
based on other studies, did not
reveal equal importance in the case
of the present hedonic pricing
study. This illustrates the limited
“sensitivity” of hedonic pricing, i.e.
its ability to depict only the most
important or characteristic issues.
Thus, a simple division of green
spaces based on their size and type
does not properly reflect people’s
preferences regarding those green
spaces. What is necessary is a more
elaborate division of green spaces in
a hedonic pricing model, taking into
account the preferences towards
those green spaces revealed in
some other way. Striving to obtain
such a more specific picture is the
basis of our concept of integrated
valuation.

Image: Dreamstime / Whitelook
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CHOICE EXPERIMENT

TABLE 3

HOW ‘VALUE’ IS
UNDERSTOOD?

Value is associated with people’s willingness to pay for selected
attributes of a good, service or even a conservation programme
(alternatively it could be associated with people’s willingness to accept
a compensation for an environmental loss).

USAGE AND OBJECTIVES

Choice experiments are an advanced form of contingent valuation.
They make it possible to disaggregate willingness to pay for a good
into willingness to pay for its different attributes. This method
originates from marketing, but it has been widely used to evaluate
different conservation activities and – in particular – as a basis for
cost-benefit analyses focused on trade-offs between environmental
conservation and infrastructural or other ’development’ projects.

POTENTIAL RANGE OF
APPLICATIONS

Choice experiments have been used to elicit people’s preferences
regarding different environmental conservation programmes and
activities, as well as to estimate the value of different green spaces,
species, and conservation objectives.

DATA NEEDS

16

> QUANTITATIVE/
QUALITATIVE

Quantitative.

> RESOLUTION

Usually not relevant, but respondents and their responses can be
geocoded and then the resolution could also be analysed.

> IS DATA SPATIALLY
EXPLICIT?

Potentially.

> PRIMARY/SECONDARY
DATA

Primary data.

> HOW ARE DATA
COLLECTED AND ANALYSED?

Choice experiments often use questionnaires and surveys that capture
and reflect individual preferences (although they can also be
combined with deliberative processes to reveal shared values). Direct
valuation method.

HOW IS ‘VALUE’
CALCULATED?

Econometric modelling makes it possible to analyse responses from
multiple scenarios within which respondents answer similar questions
regarding which option they would choose (characterised by which
attributes), taking into consideration the associated cost. Based on a
sufficiently large dataset of respondents’ answers, it is possible to
depict people’s preferences separately for the different attributes.

LEVEL OF DIFFICULTY

Very difficult because it requires proper design of the questionnaire,
advanced economic knowledge and econometric tools to design the
scenarios and analyse the results.

CAVEATS

Respondents may suffer from fatigue when faced with complex
scenarios and questionnaires, and they may not be able to imagine
that they would really have to spend the money which they declare
they would spend in line with their preferences (the situation may be
excessively abstract for many of them).

EXAMPLE OF A TYPICAL
APPLICATION

In the case of urban green spaces, respondents might be asked to
which designs or amenities they would be willing to contribute to
financially – thus reflecting their broader preferences regarding which
activities should be developed in parks.
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VERIFICATION OF REAL ESTATE CHOICES IN LODZ, POLAND
Within GREEN SURGE we used
choice experiment as part of our
integrated valuation exercise –
linking two monetary valuation
methods. We asked respondents
questions related to the analytical
queries we use in hedonic pricing,
i.e. in what way (and to what
extent) proximity to different green
space categories influences
property prices. The study used the
same green space attributes as in
our baseline hedonic pricing study
(see GREEN SURGE case study 2) to
obtain two datasets speaking to the
same questions, using two different
methods.
Our study sample of 450 people was
randomly drawn from the
inhabitants of Lodz, who had
bought apartments within the
previous ten years. The selection of
this group was motivated by their
relatively recent experience with
the real estate market, the
knowledge of prices and familiarity
with the real estate selection

CASE STUDY 3

Image: Dreamstime / Whitelook

process. Thus, we wanted to
discover the preferences of those
whose preferences we normally
assume to depict with the use of
hedonic pricing.
Results from both studies were
largely consistent, although there
were some differences. Lagiewniki
Forest and large parks were seen as

desired amenities for the proximity
of which people were willing to pay.
Interestingly, both studies indicated
that cemeteries acted as
disamenities. Obviously, these
answers are derived on an
assumption that respondents were
able to imagine themselves make
real decisions in this hypothetical
situation.
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CONTRIBUTIONS TO THE LOCAL ECONOMY

TABLE 4

HOW ‘VALUE’ IS
UNDERSTOOD?

Value is associated with direct economic benefits obtained by various
commercial interests because of their location within or close to green
spaces. This could also be linked to a similar ‘productivity method’
within which value of ecosystems is derived from how much they
contribute to the value of a final good or service produced with the
use of environmental resources.

USAGE AND OBJECTIVES

The purpose of using this method is to demonstrate in easy and
broadly understood terms that ecosystems (including urban green
spaces) contribute to economic objectives, which are deemed so
important for cities and their inhabitants. Any economic activity that
benefits from the presence/proximity of green spaces is seen as a
potential ally of green space preservation.

POTENTIAL RANGE OF
APPLICATIONS

This is one of the most straightforward and commonly used
interpretations of value. It is often thought of as a source of convincing
arguments for nature conservation, both by environmental NGOs
(such as bird conservation organisations arguing for the protection of
birdwatching sites because of visitation by avitourists) and local
authorities (for whom the fact that urban green spaces contribute to
business objectives might be an argument for preserving them).

DATA NEEDS
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> QUANTITATIVE/
QUALITATIVE

Quantitative, although sometimes it is only based on general,
qualitative claims.

> RESOLUTION

Refers to specific sites, and – if relevant – specific areas within them.

> IS DATA SPATIALLY
EXPLICIT?

Potentially.

> PRIMARY/SECONDARY
DATA

Secondary data from the relevant business sectors which are
influenced by the proximity of green spaces, such as cafes, shops etc.

> HOW ARE DATA
COLLECTED AND ANALYSED?

Data mining and filling in a structured database.

HOW IS ‘VALUE’
CALCULATED?

In most cases, contributions to local economies are calculated in very
simple terms, as spending by visitors. However, in more complex
applications, similar to hedonic pricing, the assessment of economic
contributions of green spaces can be performed with the use of
regression analyses – to identify the most influential factors.

LEVEL OF DIFFICULTY

Simple method, which is usually restricted to the analysis of relatively
easily available data. The more comprehensive the data collection, the
better, but the more difficult.

CAVEATS

This interpretation of value is often excessively simplistic and it exposes
arguments for ecosystem conservation to the risk that alternatives (such
as further development instead of preserving an informal green space
or even a park, which might actually cause further increase in prices and
visitation in a nearby café) (cf. Kronenberg 2015).

EXAMPLE OF A TYPICAL
APPLICATION

Location and turnover of cafes and shopping centres – where do people
move, how much time do they spent where, to what extent venues
closer to green spaces receive more customers or charge higher prices?
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CAFES IN LISBON, PORTUGAL

CASE STUDY 4

Within GREEN SURGE several
studies have investigated the
influence of urban green spaces on
the location of companies and on
the benefits that these companies
can derive from the proximity to
green spaces. One of these studies
was carried out in Lisbon (Grilo et
al. 2017), and its specific objective
was to evaluate the role of urban
green spaces in business
establishment.
The authors used the official
municipal database on registered
companies, combined with open
street map data. In particular, they
looked into the location of different
categories of hotels and other
accommodation facilities, kiosks
and outdoor catering facilities,
restaurants, bars and discos, as
well as shops and shopping malls.
For each of these categories, the
authors considered the percentage
of urban green spaces in two
buffers around them (50 and
100m) and distances to the nearest
green spaces. They performed
regression analyses to check if
businesses were more likely to be
located close to green spaces.
Additional locational attributes
were included in the analyses, such
as proximity to historic buildings
and public transport stops.

Image: Dreamstime / Martin Hatch

Findings indicate that kiosks and
outdoor catering facilities are the
businesses primarily benefiting
from the proximity to green space,
especially in the city centre.
However, in general, business
location did not seem to be
related to the presence of urban
green spaces, which might be
partly related to the fact that
green spaces were relatively
neglected in Lisbon until quite
recently.

Although this example presents a
slightly different approach,
compared to the typical analyses
focusing on the contribution of
green spaces to business success,
it ultimately refers to the same
benefits offered by urban green
spaces. One of the authors’ final
suggestions was that there is an
overlooked potential economic
contribution of urban green
spaces to the success of several
types of businesses in Lisbon.
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REPLACEMENT COST

TABLE 5

HOW ‘VALUE’ IS
UNDERSTOOD?

Costs of restoring an ecosystem, renaturing it or otherwise bringing it
to a better shape, in order to restore its capacity to deliver certain
services, serves as a proxy of how much it is worth. This cost is
associated with ensuring the future, long-term stream of benefits
from a restored ecosystem.

USAGE AND OBJECTIVES

Depending on local circumstances and context, this method is
sometimes used to show how costly it is to restore ecosystem in
absolute terms, and sometimes to show the opposite – that it costs
relatively little to restore ecosystems, at least compared to the value
of benefits that they are likely to provide. To some extent, it also
shows how problematic it might be to lose/degrade an ecosystem,
because of the potential restoration costs that this would entail.

POTENTIAL RANGE OF
APPLICATIONS

There is a large spectrum for potential uses of this method, reflecting
the many types of degraded ecosystems. In urban contexts it is most
often used to highlight the potential role of green infrastructure as a
nature-based solution to multiple urban challenges.

DATA NEEDS
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> QUANTITATIVE/
QUALITATIVE

Quantitative.

> RESOLUTION

Restoration can take place at different scales (from a single tree to a
river valley or a large forest), which is reflected in the resolution of this
method.

> IS DATA SPATIALLY
EXPLICIT?

Yes.

> PRIMARY/SECONDARY
DATA

Primary data (when costs are calculated for a restoration project that
is actually carried out) or secondary data (when costs are based on
similar replacement projects carried out elsewhere).

> HOW ARE DATA
COLLECTED AND ANALYSED?

Literature, comparative cases, actual costs, consultations with experts.

HOW IS ‘VALUE’
CALCULATED?

Relatively simple method based on simple accounting principles
(accounting for costs and benefits) (primary data). The analysis of
secondary data involves the use of statistical methods to translate
results obtained elsewhere into local circumstances.

LEVEL OF DIFFICULTY

Moderately difficult. The data are sometimes difficult to obtain and to
interpret. Otherwise, econometric treatment is rather simple.

CAVEATS

Replacement costs need to be adjusted to local socio-economic
circumstances. Replacement costs may vary significantly from project
to project because of local specificity. Replacement may be guided by
various reasons, not always reflecting preferences of the broader
society.

EXAMPLE OF A TYPICAL
APPLICATION

Restoration of an urban river offers a typical example. When looking at
the data from urban river renaturing or deculverting projects, one can
estimate how much these rivers were worth to the inhabitants of the
relevant cities.
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RESTORATION OF URBAN FORESTS
One of the studies we have carried
out within GREEN SURGE
investigated existing evidence
regarding costs and benefits of
restoring urban forests (Elmqvist et
al. 2015). The study was based on
secondary data referring to urban
forestry conservation and
restoration projects carried out in
25 urban areas in the USA (20),
Canada (1), and China (4). Our
results indicate that investing in
UGI, and the ecological restoration
and rehabilitation of ecosystems
may not only be ecologically and
socially desirable, but also quite
often, economically advantageous,
even by the standards of most
traditional economic approaches.
Indeed, several other recent studies
have also highlighted the
importance of designing, creating
and restoring ecological processes,

functions, and services in urban
areas (Benayas et al. 2009; Dunne et
al. 2015; Pataki et al. 2011).
We compared estimated monetary
values of benefits from urban
forests – we focused only on five
out of many more potentially
relevant services generated by
urban forest/woodland ecosystems:
(1) local air pollution removal, (2)
carbon sequestration and storage,
(3) regulating water flows, (4)
climate regulation/cooling effects,
and (5) aesthetics, recreation and
other amenities.
To put the values of the abovementioned monetary benefits in
perspective, we investigated the
costs of urban ecological restoration
interventions, i.e. planning,
preparation, soil restoration, plant

CASE STUDY 5

propagation, planting, and
management. In our analyses we
used the following estimates of
restoration costs of urban public
land in the USA in US$ per hectare
(including costs for planning,
preparation, modest soil
restoration, plant propagation, and
planting): meadow/grassland
$26,000, and woodland $49,000.
Given that the studied restoration
projects took place in urban areas,
and involved more infrastructure
and more sophisticated techniques
than might be needed in extraurban areas, they tend to be more
expensive than most of their rural
counterparts. The minimum benefit
and maximum cost combination
yields a benefit–cost ratio of 1.57
and the maximum benefit and
minimum cost combination yields a
benefit–cost ratio of 14.67.

Image: Dreamstime / Vvoevale
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MARKET PRICES

TABLE 6

HOW ‘VALUE’ IS
UNDERSTOOD?

Market prices reveal the most obvious notion of value – exchange
value associated with how much people actually pay for specific goods
and services available in the market. However, note that
environmental valuation is typically used in a much broader sense and
values discussed in this context span far beyond what is traded in the
market and beyond what is conceived of as commodities.

USAGE AND OBJECTIVES

Market prices are used as the most elementary proxy of the value of
those environmental goods and services that have already been
subject to market exchange and – in most cases – commodified.

POTENTIAL RANGE OF
APPLICATIONS

Market prices have a very limited potential as a valuation method, but
they can be useful as a simple indication of which ecosystem goods
and services are economically visible in the market.

DATA NEEDS
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> QUANTITATIVE/
QUALITATIVE

Quantitative.

> RESOLUTION

Market prices can be used to describe the value of individual
commodities or of plots of land.

> IS DATA SPATIALLY
EXPLICIT?

Only in the case of land or ecosystem goods and services originating
from specific locations (e.g. honey from specific rooftop apiaries).

> PRIMARY/SECONDARY
DATA

Secondary data, prices are already set and researchers draw them
from the market.

> HOW ARE DATA
COLLECTED AND ANALYSED?

Prices are assumed to best reflect demand and purchasing power (and
they are directly associated with the exchange value). Data collected
based on market information, sales prices, potentially also surveys.

HOW IS ‘VALUE’
CALCULATED?

Value is reflected in how much people pay for selected goods and
services.

LEVEL OF DIFFICULTY

Very simple, but also simplistic.

CAVEATS

This only refers to a narrow group of goods and services, such as
timber, mushroom or carbon sequestration. It does not provide
information on other goods and services provided by the same
ecosystems, and presents a very narrow picture of the value of nature.

EXAMPLE OF A TYPICAL
APPLICATION

The value of agricultural produce or timber.
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MARKET PRICES FOR THE PRODUCE OF ALLOTMENT
GARDENS IN LJUBLJANA, SLOVENIA
Within GREEN SURGE several
studies have been undertaken to
investigate the economic, ecological
and social importance of urban
gardens. One of these studies
focused on the economic aspects
only and compared two models of
gardening: one focused on
producing for the gardener’s needs
to avoid costs of purchasing
agricultural produce in the market,
and the other – the so-called
business model – focused on selling
surplus products in the market
(Glavan et al. 2016).
The authors used market prices
(average retail prices from the
Statistical Office of the Republic of
Slovenia) to determine the value of
produce from allotment gardens and
they contrasted it with the costs of
gardening. Based on data obtained
from 127 urban gardeners from
Ljubljana, the authors found out that
those producing for their own needs

2.3 NON-MONETARY
ECOLOGICAL
VALUATION METHODS
Ecological value can be
understood as an evaluation of the
degree to which an ecosystem
component contributes to an
objective or condition, such as an
ecosystem service (Farber et al.
2002). In even simpler terms, we
interpret ecological value as the
importance of certain ecosystem
aspects from the point of view of
ecosystem functioning. Ecological
value is usually considered from
the perspective of biodiversity,
resilience or environmental

CASE STUDY 6

Image: Dreamstime / Kasto80

saved on average 3.38€/m2 (or
462.7€ per average sized garden).
Meanwhile, those following the
business model earned on average
4.29€/m2 (135.17€/year for the
average sized garden). The data on
the business model were acquired
from a company wthat distributes
vegetables and fruits in Slovenia,
including from small scale suppliers.
The average garden size was
136.69m2.

function (the latter being the most
explicitly anthropocentric).
Although such an ecological
approach is still lacking in most
policy documents, it is
increasingly recognised that
biophysical indicators need to be
more often used as policy targets
(Spash and Aslaksen 2015).
As the methods themselves only
include a quantification and no
inherent preference’ they are
usually termed ‘assessment’ rather
than ‘valuation’, which is a next
step based on the assessment.
Ecological assessment methods
(Tables 7–11) are most often used

Interestingly, the company perceives
collaboration with gardeners as an
opportunity to access products that
are not available in the mainstream
agricultural market, but which are
demanded by consumers (locally
produced, local varieties). The
authors suggested that the business
model should be promoted among
urban gardeners because it offers
income opportunities (cf. GREEN
SURGE case study 4).

to inform environmental objectives
and targets, or compliance with
environmental legislation, at local,
national or international levels.
Hence, they are most often related
to environmental management or
policy. Beyond the normal sets of
politically decided targets and
dimensions, ecological ‘value’ can
also indicate the functional
performance and resilience of
ecosystems.
Ecological assessment methods
most often involve field surveys
and monitoring, and then also
modelling of ecological structures
and processes.
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SPECIES RICHNESS

TABLE 7

HOW ‘VALUE’ IS
UNDERSTOOD?

Value is derived from the number of species and individuals present in
a spatially bounded space.

USAGE AND OBJECTIVES

Biodiversity surveys are used to establish a baseline understanding of
ecological character and quality of different sites. They tell us if a site
has many or few species, and how it compares to other sites. Species
richness is usually calculated as a number or index, but if species
identities are retained additional information can be obtained on
which the dominant species are and if community compositions differ
across sites.

POTENTIAL RANGE OF
APPLICATIONS

Species richness can be calculated for any taxon, and the input data
(species inventories and surveys) can be used for additional analyses.
Richness can be calculated for any biodiversity data and any ecological
level, not just species.

DATA NEEDS
> QUANTITATIVE/
QUALITATIVE

Quantitative.

> RESOLUTION

Depends on the sampling design. Can be very high.

> IS DATA SPATIALLY
EXPLICIT?

Yes.

> PRIMARY/SECONDARY
DATA

For specific questions usually primary data. Some cities have better
baseline information on biodiversity that would allow for reasonably
high resolution analysis.

> HOW ARE DATA
COLLECTED AND ANALYSED?

Primary data are usually generated through field surveys. Species
richness reflects the actual distribution of species, and it is expert
driven in that it requires an expert to identify the species and collect
the data.

HOW IS ‘VALUE’
CALCULATED?

Species richness is usually calculated as an index or a simple numeric
count of the species present, and different indices may be more or
less sensitive to the topology of the data, i.e. some are more informed
by rare species and others by common species.

LEVEL OF DIFFICULTY

Calculation itself is basic. Collection of data is more or less difficult,
depending on obscureness of taxa.

CAVEATS

When used as a numeric index, species richness offers very little in
terms of a qualitative comparison between sites or samples.
Comparability is highly sensitive to sampling effort and
standardisation, making it hard to combine or compare datasets.

EXAMPLE OF A TYPICAL
APPLICATION

Species richness of for example birds or lichens in a park or a garden.

MULTITAXA ASSESSMENT OF UGI IN LISBON, PORTUGAL
Species richness and species diversity
were estimated in a GREEN SURGE
study investigating the biocultural
diversity in parks in Lisbon
(Gonçalves et al. in GREEN SURGE
Deliverable 2.3 (Vierikko et al. 2017)).
The biodiversity assessments
followed a multi-taxa approach by
sampling lichens, vascular plants,
trees, soil invertebrates, butterflies
and birds. The studied taxa were
selected based on two criteria: i)
taxon’s performance as ecological
indicator and ecosystem services
provider, ii) easy recognition by lay
people and therefore good indicators
of perceived biodiversity. Lichens and
soil macrofauna, although not
recognised by park users, provide
information on air and soil quality,

respectively. Conversely, trees,
butterflies and birds are appreciated,
besides being good indicators of the
ecosystem functioning and also
providing key ecosystem services for
urban sustainability (e.g., carbon
sequestration, pollination, seed
dispersion respectively).
Results from individual parks were
compared to overall city species list
(when such were available). There
was no previous inventory for soil
invertebrates; this study identified
84 taxa (78 families, 35 orders). 36
lichen species were found in the
parks, representing nearly 86% of
the species identified in a study
covering the whole city. For vascular
plants, 223 species were identified

CASE STUDY 7

which represent 45% of the total
number of listed species, but this
number is likely to increase as some
were only identified at the genus
level. Not including the botanical
gardens, 185 out of a total 224 tree
species were found in the study
parks. Of the 63 bird species
previously reported to be resident
or regularly present during the
breeding season in Lisbon green
spaces 70% (n=44) were detected in
the park survey. For butterflies only
44% (14 out of 32 reported species)
were found.
The value is thus twofold: actual
numbers of species within the
different taxa and how well they
represent the local maximum.

Image: Dreamstime / Straga
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FUNCTIONAL DIVERSITY
HOW ‘VALUE’ IS
UNDERSTOOD?
USAGE AND OBJECTIVES

POTENTIAL RANGE OF
APPLICATIONS

TABLE 8
Value is derived from the presence and prominence of certain life
history (functional) traits within a species-based biodiversity sample/
dataset. Presence and prominence are linked to ecological functions,
and these represent the ‘values’.
The functional composition of a species community will have a direct
influence on the ecosystem services and benefits it has to offer to
people. Functional character is an intermediate step between
biodiversity information and ecosystem service information and may
thus offer recommendations for design and management of UGI.
Functional diversity can also offer a way to understand the potential
resilience of different communities and in extension different functions.
Functional diversity and life history traits have mostly been used to
study regulatory functions. Recent development is increasingly
connecting trait information to experiential and relational values. The
approach is also used for global comparisons.

DATA NEEDS
> QUANTITATIVE/
QUALITATIVE

Quantitative.

> RESOLUTION

Depends on the sampling design. Can be very high.

> IS DATA SPATIALLY
EXPLICIT?

Yes, at some resolution.

> PRIMARY/SECONDARY
DATA

For specific questions usually primary data. Trait information is
increasingly available through global databases.

> HOW ARE DATA
COLLECTED AND ANALYSED?

Field surveys for species presence or abundance and trait databases or
experimental studies to create the trait profiles. Expert-based,
although the selection of relevant traits can be informed by broader
consultation of stakeholders, especially when investigating
experiential and relational aspects.

HOW IS ‘VALUE’
CALCULATED?

Biodiversity survey data (normally species based) are linked to species
trait profiles to derive an estimation of the functional profile of
different communities. From this profile, the magnitude of the
function is calculated based on presence or prominence of a trait, or if
the trait is continuous and the function well studied, through a
functional equation.

LEVEL OF DIFFICULTY

Difficult because it requires knowledge of species richness and
linkages with traits databases and it is contingent on the existence of
relevant trait descriptions.

CAVEATS

Trait analysis is highly sensitive to the choice of traits, and the exact
contribution of different traits to various functions is still under active
research. The translation of trait to function to final ecosystem service is
influenced by multiple other factors and the presence of certain traits in
and of themselves may not be sufficient to achieve a function or service.

EXAMPLE OF A TYPICAL
APPLICATION

26

LICHEN FUNCTIONAL DIVERSITY IN LISBON, PORTUGAL
Taxon based abundance or richness
do not necessarily capture
qualitative differences between sites
(e.g. high levels of nitrogen may
cause an increase in the abundance
of some species, although it causes a
decrease in the total number of
species). Functional traits, and the
diversity of functional trait profiles of
different sites, offer one way to
capture these differences. A GREEN
SURGE study in Lisbon (Vieira et al. in
GREEN SURGE Deliverable 2.3
(Vierikko et al. 2017)) looked at
lichen response traits, and used
these to analyse environmental
quality and change (due to trait-

related differences in sensitivity to
different air quality factors).
Building on the approach described
in Llop et al. (2012), each UGI
epiphytic lichen identity and
frequency was recorded for a
standardised number of sample
units and the detected lichen
species were then described in
terms of three (response traits):
humidity requirements, type of
growth form and eutrophication
tolerance. Functional groups were
considered in the statistical analysis
as absolute and as relative values,
i.e. the contribution of each group

CASE STUDY 8

to the total functional diversity (the
sum of the individual species
frequencies per plot divided by the
number of sampled trees), and
accounts thus for both species
richness and the frequency of the
species within each group.
The ‘value’ is again two-fold, with
both number of functional groups
and the number of species, and the
presence of different groups as
indicators of environmental quality.
The value is thus twofold: actual
numbers of species within the
different taxa and how well they
represent the local maximum.

Image: Dreamstime / Arkeeris

Pollination potential in different habitats or land-uses.
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PATTERN ANALYSIS

TABLE 9

HOW ‘VALUE’ IS
UNDERSTOOD?

Value is associated with the quantitative UGI distribution and its
pattern.

USAGE AND OBJECTIVES

UGI distribution based on land-cover/land-use data provides insights
into the diversity of UGI. Different patterns influence the ecological
dynamics of a landscape and in extension the flow and distribution of
ecosystem services. Such information supports UGI management

POTENTIAL RANGE OF
APPLICATIONS

The approach can be used to decide on the design and planning of
UGI. The form of an urban land-use/green structure type has a
significant influence on exposure to traffic noise, particulate matter
(PM10) and heat. Landscape metrics can assess exposure, variance
and impact of these stressors compared to mean and target values but
also compared to the number of affected people in an area. Different
cities can be ranked according to the performance of their UGI.

DATA NEEDS
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> QUANTITATIVE/
QUALITATIVE

Quantitative.

> RESOLUTION

Depends on the sampling design. Can be very high.

> IS DATA SPATIALLY
EXPLICIT?

Yes.

> PRIMARY/SECONDARY
DATA

Secondary data, e.g. land-cover data from Urban Atlas or from remote
sensing.

> HOW ARE DATA
COLLECTED AND ANALYSED?

Landscape metrics can be calculated describing the diversity of UGI
components within a city and to describe the urban landscape.
Landscape metrics are algorithms that quantify specific spatial
characteristics of UGI components (patches, classes of patches, or
entire landscape/land-cover/land-use mosaics) using categorical
maps. They are straightforwardly and quickly computed when a landuse map is available.

HOW IS ‘VALUE’
CALCULATED?

Via GIS analysis and metrics calculation based on different equations
to calculate: percentage share of urban green space, urban forest
area, water area, green space shape index, mean patch size or edge
density.

LEVEL OF DIFFICULTY

Relatively simple but requires specific software.

CAVEATS

The relevance of landscape structure differ between ecosystem
services. For some services spatial arrangement and characteristics
are vital while for others amount of green is a better predictor. Thus,
pattern analysis will provide relevant information for some ecological
functions and services but not all.

EXAMPLE OF A TYPICAL
APPLICATION

Analysis of functional performance of different green space
components and support for better design of UGI.
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UGI PATTERN ANALYSIS IN EUROPEAN CITIES
One of GREEN SURGE reports
focuses on the use of landscape
metrics for the calculation of UGI
component diversity across almost
300 European cities (Haase et al.
2015). Such a broad comparison is
useful because the current green
space extension and patterns in
European cities are necessarily
different as a result of history and
geographical reasons, but also
current planning approaches.
The three landscape metrics used in
this study were calculated using
FRAGSTATS and ArcGIS: (1) the

Mean Patch Size (average area in
ha) of each UGI component class,
(2) the Total Edge (sum of perimeter
in m) of each UGI component class,
and (3) the Shape Index (average
patch perimeter/patch size).
Based on this analysis, the authors
found out that there is no single
parameter that would explain the
diversity of green spaces in
European cities and their spatial
patterns. Neither is there a clear
trend indicating that some cities
have ‘better’ UGI systems than
others. Cities scored differently with

CASE STUDY 9

regard to the three different
landscape metrics.
Because this analysis focused on
the pan-European comparison, the
authors did not go into detailed
assessments of different UGI
patterns in different cities.
However, such a more detailed
analysis can be performed with the
use of the same set of tools, e.g. to
evaluate them from the point of
view of moderating temperature
conditions in a city (Weber et al.
2014)(see our GREEN SURGE case
study 11).

Image: Dreamstime / Startoucher
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SPECIES RARITY/THREAT STATUS

TABLE 10

HOW ‘VALUE’ IS
UNDERSTOOD?

Value is derived by relating species presence at a site or in a spatially
bounded space to conservation status (based on large scale
monitoring and reported for example in the international red-list).

USAGE AND OBJECTIVES

Red list status and presence of threatened species are often used to
assess trends, environmental status and to set conservation targets.
The method tells you how many threatened species you have at a
specific site, the number of individuals. Threat levels are usually
stepwise, following a gradient, e.g. from ‘critically endangered’ to
‘least concern’ (IUCN Red List). Endangered species often have very
specific demands on their environment and their presence can thus
inform on environmental quality and how it changes over time in
response to different drivers (e.g. restoration of degradation).

POTENTIAL RANGE OF
APPLICATIONS

Species rarity/threat levels can be investigated for any taxon where
there is reference material on species distributions, population sizes
and trends. The information can be used to evaluate outcomes of
specific interventions or over time monitoring. Threatened species are
often used as indicators and targets for nature and biodiversity
conservation.

SPECIES RARITY
Although we did not include any
analyses of endangered or rare
species or similar categories in the
GREEN SURGE project, these
issues emerged in the work
carried out in our Urban Learning
Labs. For example, in Berlin
researchers worked on a
wasteland site with wild edible
plants, for which they performed
vegetation analyses. When
working on management

CASE STUDY 10

suggestions for the site with local
stakeholders, it was helpful to
point out that some rare/
endangered species occur on the
site (Leonie K. Fischer, personal
communication). This caught the
stakeholders’ attention
immediately as people in principle
value rare species particularly
highly (Tisdell et al. 2007). Indeed,
many conservation programmes
are set up around the most

endangered species and, again,
these species are often used as
indicators of broader ecosystem
change and to some extent as
indicators heralding different
threats. As a result, the IUCN
conservation status is a
particularly prominent designation
of focal species, and supports
broader conservation planning
and management (Campbell 2012;
Rodrigues et al. 2006).

DATA NEEDS
> QUANTITATIVE/
QUALITATIVE

Quantitative (to some extent qualitative).

> RESOLUTION

Depends on the sampling design. Can be very high.

> IS DATA SPATIALLY
EXPLICIT?

Yes.

> PRIMARY/SECONDARY
DATA

For information on species presence primarily primary data, if the aim
is to answer specific questions. Threat level information will in most
cases rely on secondary information.

> HOW ARE DATA
COLLECTED AND ANALYSED?

Data are collected through environmental monitoring, usually fieldbased. Species identification normally depends on expert knowledge.
Threat level is also normally an expert driven assessment of
environmental monitoring data.

HOW IS ‘VALUE’
CALCULATED?

‘Value’ can be understood as the number of threatened species
present, their population trends or their individual threat level.

LEVEL OF DIFFICULTY

Very simple, the data are based on IUCN reports. However, sometimes
identifying the species in the field is challenging.

CAVEATS

Threat levels and rare species only capture certain aspects of quality
and sometimes a narrow range of environmental aspects. It also relies
on up-to-date environmental monitoring and reference material.
Comparability and reliability are highly sensitive to sampling effort and
standardisation, making it hard to combine or compare datasets.

EXAMPLE OF A TYPICAL
APPLICATION

Threat level is often tied to legal obligations, where for example the
presence of a threatened species can stop a development project or
prescribe formal protection (e.g. as nature reserves or other protected
areas).

Image: Dreamstime / Werdiam

Image: Stephan Köhler

Image: Getty / EyeEm
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ANALYSIS OF FUNCTIONAL PERFORMANCE

TABLE 11

HOW ‘VALUE’ IS
UNDERSTOOD?

Value is represented by the cooling impact/potential of green land use
(types/classes) to reduce heat (island) stress for urban residents. The
cooling effect can be used as a measure of the magnitude of the
functional performance of a green space.

USAGE AND OBJECTIVES

Functional performance can give an estimation of the extent UGI can
mitigate different environmental problems and hazards, in this case
extreme heat events. The function has higher value when the need is
great and the cost of not having it present is high.

POTENTIAL RANGE OF
APPLICATIONS

This type of analysis refers to ecosystem’s ability to perform different
functions, for example air temperature reduction at green land uses.

DATA NEEDS
> QUANTITATIVE/
QUALITATIVE

Quantitative.

> RESOLUTION

Can be very high.

> IS DATA SPATIALLY
EXPLICIT?

Yes.

> PRIMARY/SECONDARY
DATA

Primary or secondary (land-use and green-space maps, spatially
explicit datasets on land surface temperature.

> HOW ARE DATA
COLLECTED AND ANALYSED?

Remote sensing, local sensors, environmental monitoring. The analysis
can either be entirely data driven or based on modelling.

HOW IS ‘VALUE’
CALCULATED?

Value depends on how well a given ecosystem contributes to
temperature reduction.

LEVEL OF DIFFICULTY

Fairly difficult – requires a lot of information and calculations with
advanced software. Unless it is performed with dedicated software,
such as InVEST.

CAVEATS

Functional performance is linked to external factors. Thus, it will not
be constant over time and the input data for calculation must match
the desired outcome, e.g. performance under an extreme heatwave.
Furthermore, the relation between overall temperature and
performance is non-linear, which may make interpretation of
performance more difficult.

EXAMPLE OF A TYPICAL
APPLICATION

Based on green space characteristics and the relevant formulae it is
possible to assess the capacity of green space to contribute to the
reduction of temperatures. For example, people appreciate cooler
temperatures in summer and having access to areas with lower
temperature, which may also help avoid health-related costs.

EFFECTIVENESS OF URBAN HEAT ISLAND EFFECT
REDUCTION IN EUROPEAN CITIES
In GREEN SURGE Deliverable 3.2
(Eler et al. 2016), which focused on
functional linkages between UGI
and human well-being, researchers
included the results of an analysis of
urban heat island (i.e. differences
between city centre and periphery)
carried out in 20 European cities.
The analysis was based on Urban
Atlas data. For the assessment of
the urban heat island effect,
researchers used the mean summer
temperature differences between
the city centre and city outskirts.
Main temperature data source was
the EuroLST BIOCLIM raster dataset
derived from reconstructed MODIS
LST at 250m pixel resolution by
Fondazione Edmund Mach.
The urban heat island effect seems
to be dependent on the land use in

the city outskirts. If open landscape
(croplands, grasslands)
predominates in the outskirts, the
temperature differences between
city centre and outskirts are lower
because of generally higher
temperatures above croplands and
other low-vegetation areas. On the
other hand, the temperatures
above larger forested areas are
considerably lower and hence the
urban heat island effect is bigger.

2.4 NON-MONETARY
SOCIAL VALUATION
METHODS

particularly useful in the case of
different cultural – and especially
non-material – benefits which
people obtain from ecosystems
(Chan et al. 2012). Indeed, such
non-material benefits are usually
more difficult to capture with
monetary valuation methods.

Social valuation methods are
understood here as non-monetary
approaches which capture people’s
preferences (Tables 12–16).
Clearly, this is different from the
most common understanding of
social or cultural values as social
norms guiding human behaviour,
indicating what is “right” and
“wrong”, “socially desirable” and
“socially undesirable”, hence
responsible for the stability of our
social order (Inglehart et al. 1998;
Schwartz 1999).
Social valuation methods make it
possible to depict how people
perceive and rank different options,
be it objects or actions. They are
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Researchers also addressed the fact
that not only the size, but also the
configuration of urban green areas
affects the phenomenon of urban
heat islands. Among vegetated
areas, woody vegetation results in
highest temperature differences.
Evenly distributed woody vegetation

Because so far social values have
often been missing from the
debate on the value of nature, and
because of new findings
regarding the social construction
of values (as opposed to the
individual rational egoists
hypothesised by neoclassical
economics), recent years have
brought a spur of attention paid
to their different aspects and
methods, fuelled by both research
and political processes (Parks
and Gowdy 2013).

CASE STUDY 11

Image: Dreamstime / Olesia-Bilkei

reduces surface temperature more
than clustered vegetation because
this form provides more shade for
surrounding non-vegetated
surfaces.

Although social valuation methods
are less specific and less clearly
interpreted than monetary or
ecological valuation methods, they
are more inclusive in terms of
whose preferences they are able
to depict (including those to
whom monetary valuation is
excessively abstract) and in terms
of what they can capture
(including the non-material and
very personal, non-standardised
benefits). Also, they are much
more flexible in terms of being
able to capture additional aspects
of people’s preferences, not
initially thought of by those who
design valuation studies. Finally,
they are easier to apply and
provide a more natural
opportunity to express one’s
preferences, compared to the
complex direct monetary
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valuation methods. As a result,
social valuation methods provide
a more comprehensive picture of
people’s preferences, compared to
monetary valuation.
Social valuation methods have
also been seen as a particularly

important support for decision
making in countries where data
on ecosystems are scarce and
resources limited to perform
other, more resource-intensive
valuations (Christie et al. 2012;
Pandeya et al. 2016). Social
valuation methods can be based

on the collection and analysis of
primary data, e.g. through various
questionnaires, observations,
discussions and deliberative
processes, but also on the analysis
of secondary data, e.g. through
document analysis.

PUBLIC PARTICIPATION GEOGRAPHIC
INFORMATION SYSTEMS (PPGIS)

PPGIS TO EXPLORE CULTURAL ECOSYSTEM SERVICES
OF GREEN SPACE IN BERLIN, GERMANY

TABLE 12

HOW ‘VALUE’ IS
UNDERSTOOD?

Value is associated with various meanings and preferences relating to
specific urban green spaces/places.

USAGE AND OBJECTIVES

Public meanings and preferences may be quantified, through
aggregation of participant responses, and pinned to specific locations.

POTENTIAL RANGE OF
APPLICATIONS

In urban contexts, PPGIS has been used for plan development related to
parks and recreation or general urban development. At larger scales, it has
also been used to identify recreational uses and conservation preferences.

DATA NEEDS

Image: Dreamstime / Dobs65

> QUANTITATIVE/
QUALITATIVE

Can be more qualitative or quantitative depending upon the specific
sampling approach and survey type and questions used, but is usually
quantitative in nature.

> RESOLUTION

Depends on the sampling design. Can be very high.

> IS DATA SPATIALLY
EXPLICIT?

Yes.

> PRIMARY/SECONDARY
DATA

Primary.

> HOW ARE DATA
COLLECTED AND ANALYSED?

Direct elicitation of public preferences, either digitally or by using
analogue maps.

HOW IS ‘VALUE’
CALCULATED?

In the basic form by counting/summing up the answers or regression/
factor analysis of more than one variable.

LEVEL OF DIFFICULTY

Very difficult because it requires advanced knowledge of digital
mapping tools, although it can be simplified to some extent with the
use of dedicated software, such as Maptionnaire. Much simpler when
it is performed in an analogue version (based on paper maps).

CAVEATS

Representativeness of results is highly sensitive to sampling design.
Although web-based PPGIS surveys are the most cost-effective to conduct,
attention must be paid to population groups that may not be as computer
literate. For this reason, open houses with survey facilitation or other
methods are recommended for targeting older residents and immigrants
(who may have issues with language). Paper-based PPGIS surveys are
possible but are more time-intensive because of later geo-coding.

EXAMPLE OF A TYPICAL
APPLICATION
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A web survey to gauge resident uses and perceptions of downtown
parks and open spaces in preparation for a park master plan.
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Current planning and assessment
instruments in Berlin measure
some aspects of aesthetics and
recreational accessibility but are
limited to these cultural ecosystem
services and do not capture actual
use of green spaces. Furthermore,
the assessments are expert-based
and thus may not correspond with
broader public perceptions and
values. An online PPGIS survey was
conducted by GREEN SURGE
researchers in Berlin to explore the
cultural ecosystem services, uses,
and perceptions attached to
specific green spaces in the city as
well as general importance given to
various cultural ecosystem services
(Rall et al. 2017). The survey first
asked which green spaces were
most meaningful to respondents.
After marking each of up to ten
meaningful spaces, a pop-up box
appeared with questions on the
size of the space, cultural

ecosystem services offered,
contributing features, activities
pursued, frequency of use,
negative perceptions and
improvement suggestions. General
environmental orientation,
importance of cultural ecosystem
services and socio-demographic
questions were also included.
The study used a combination of
convenience and targeted sampling
strategy, utilising university mailing
lists and requests to city district
representatives as well as requests to
Facebook groups and email lists of
18 interest groups and organisations
to target specific population groups.
A total of 562 respondents and 1716
marked points were recorded.
The survey results indicated that
respondents experience a broad
range of cultural ecosystem services
across the city’s green spaces, and

patterns of these also differ. Two
clusters were found: The first
focused more on inner-city green
spaces related to recreation, social
opportunities and cultural heritage
and identity. The second, more
dispersed cluster more closely
linked with large, forested areas on
the city’s edges and more passive
and nature-focused cultural
ecosystem services (i.e., spiritual,
inspiration, nature experience and
education) as well as higher
perceived biodiversity and pleasant
sounds. Patterns of negative
perceptions (e.g., fear, neglect,
overcrowding) could also be found,
with clear management and
maintenance implications for
specific parks and city districts. The
survey results could be used as one
instrument for more participatory
planning processes as well as to
improve assessments for green
space quality and provision.
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PHOTO ELICITATION

TABLE 13

HOW ‘VALUE’ IS
UNDERSTOOD?

Value is associated with statements related to images of green spaces/
places and their meaning for people. These statements are usually
qualified through discussions with small, relatively homogeneous
groups of people, but quantification may be possible with larger
numbers of people through e.g. volunteered geographic information.

USAGE AND OBJECTIVES

Photo elicitation is a helpful tool to use when 1) values are more likely
to be intangible or contested (i.e. needing to be explored and incited)
AND/OR 2) trying to incorporate the views of immigrants or children
with limited language proficiency, who often find it useful to have
images as a communication prop. Outside of being a way to better
engage with these groups, it can be used as an exploratory valuation
technique to help better structure questionnaires and surveys or
reversely go into depth on various stakeholder group perspectives on
green space planning and development issues.

POTENTIAL RANGE OF
APPLICATIONS

Photo elicitation is especially useful for helping to communicate
intangible and more abstract aspects relating to human-nature
interactions (e.g. memories, spiritual or transcendental meaning,
feelings), or to help tease out different meanings about places which
may be contradictory. The method has so far been under-utilised in
large-scale plan development processes, but has been used to some
degree in community development projects, especially for
marginalised groups.

DATA NEEDS
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> QUANTITATIVE/
QUALITATIVE

Qualitative.

> RESOLUTION

If photos are geocoded, one can consider data resolution.

> IS DATA SPATIALLY
EXPLICIT?

Not usually, but this is possible.

> PRIMARY/SECONDARY
DATA

Primary.

> HOW ARE DATA
COLLECTED AND ANALYSED?

Questionnaires, interviews and photographs. Direct or indirect
(depending upon questions asked).

HOW IS ‘VALUE’
CALCULATED?

Data acquired through interviews and questionnaires linked to images
taken by respondents or shown to respondents. ‘Values’ can be either
predefined or deduced from the material.

LEVEL OF DIFFICULTY

Depending on the level of analysis. Using standardised value
descriptions can be relatively simple; qualitative interpretation and
coding of open-ended answers require much deeper expertise.

CAVEATS

Results may not be representative, especially with low numbers of
respondents. Responses to photos may be influenced by question
phrasing, so caution is needed when developing questions. When
conducting in groups, it is best to have these relatively homogenous.

EXAMPLE OF A TYPICAL
APPLICATION

Engaging immigrant groups and children in a redevelopment visioning
process, gaining insights into the way they currently interact with a
given green space, and how they would like to see it redeveloped.
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EXPLORING CHILDREN’S PREFERENCES FOR A SCHOOLYARD
REDESIGN IN MUNICH, GERMANY
The number of participatory
planning methods used to engage
citizens has been expanding over
the last few decades as more and
more citizens demand inclusion in
planning processes. However, the
voices of children have often been
neglected in plan development and
design. One major reason for this is
the lack of suitable methods for
their engagement. This not only
includes special consideration for
their early stage of development
(including limited language ability as
well as understanding of
terminology, feasibility,
compatibility, etc.), but also that
they require different kinds of
forums than ‘dry’ planning
workshops in order to be engaged.
In a GREEN SURGE-related M.Sc.
thesis, four different methods were
tested on 1st and 3rd graders to
investigate their schoolyard
experiences in preparation for its
redesign into a close-to-nature
schoolyard (Holle 2014). The
evaluation of methods was based
on the richness of information
received, their appropriateness for
the age groups studied and level of
effort required to carry out. The
methods included picture drawing
(paired with questions), group
mapping, photo elicitation and
observation.

Results showed that while all the
methods were found to be
appropriate for the age groups, they
differed in the level of effort
required to carry out and the kinds
of information they were able to
provide. Picture drawing and
observation required less effort
compared to the group mapping
and photo elicitation. However, the
picture drawing provided only
superficial responses. Photo
elicitation was found to be the most
efficient method overall, covering
around 80% of the kinds of
experiences studied. Combined with
observation, this number jumped to
approximately 90%. Photo
elicitation was also the only method
that was able to capture landscapeaesthetic experiences and
justification for inner-experiences
(e.g., thoughts, memories, feelings),
but was less able to capture outerexperiences (e.g., actions, sensory
experiences), where the
observation and group mapping
methods were better suited. The
group mapping was shown to be
best for providing a spatial overview
of experiences and conflict areas.
The study showed that the methods
are complementary to some degree
(i.e., capturing inner- vs. outerexperiences), but overall, photo
elicitation was found to be the most
efficient method.

CASE STUDY 13

Photo taken by a child
respondent after the question of
where they like to go when they
are outside in the schoolyard,
along with the child’s
commentary. The photo shows
the child’s hiding place, where
he goes when he is upset.

“Gebüsch - Das ist in
meinem Versteck. (...) Da
hinten wollten wir dann
noch Betten hin bauen.
Für vier Personen und
wollten dann Decken
und so hin und wollten
dann hier übernachten.
(...) Da gibt’s noch ein
Versteck, da geh ich halt
nur hin wenn ich ganz
alleine bin und mit mir
halt keiner spielen
möchte oder so oder ich
bin grad beleidigt.”
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CONTENT ANALYSIS OF SOCIAL MEDIA PROFILES
HOW ‘VALUE’ IS
UNDERSTOOD?

TABLE 14

Value is associated with what people choose to represent in their
social media profiles, and broader social values can be derived from
the frequency of such representations. In this way, ordinary citizens
act as sensors of what is important to the society.

USAGE AND OBJECTIVES

Value is interpreted in terms of frequency of what appears in social
media profiles, and potentially also in terms of the feedback these
objects receive from social media community. Through aggregation of
participant responses, these public meanings and preferences may be
quantified.

POTENTIAL RANGE OF
APPLICATIONS

In urban contexts, analysis of social media profiles provided
information on the preferred uses of public space and preferred
locations in cities. Such information provides guidance on what types
and designs of public spaces are desired, hence it can support
governance.

DATA NEEDS
> QUANTITATIVE/
QUALITATIVE

Qualitative rather than quantitative.

> RESOLUTION

Depends on the sampling design. Can be very high because it is
possible to select specific locations from which posts and images could
be analysed.

> IS DATA SPATIALLY
EXPLICIT?

Potentially yes, when combined with data derived from volunteered
geographic information, especially when using geotagged posts and
images from mobile devices.

> PRIMARY/SECONDARY
DATA

Primary.

> HOW ARE DATA
COLLECTED AND ANALYSED?

Data collected automatically or semi-automatically from the social
media. Preferences are deducted based on the obtained data.

HOW IS ‘VALUE’
CALCULATED?

By counting/summing up the answers or regression/factor analysis of
more than one variable.

LEVEL OF DIFFICULTY

Simple, although in a proper way it requires the use of statistics.

CAVEATS

Not all people use social media and one needs to pay attention to
whose values this data reflects. Even within the group of social media
users, representativeness of results is highly sensitive to sampling
design. It is necessary to consider additional circumstances that might
have affected the frequency of occurrence of certain locations or
other motifs in social media, as this is subject to various external
factors. Finally, in the case of spatially explicit data some areas may be
overrepresented because of higher population densities or other
specific circumstances.

EXAMPLE OF A TYPICAL
APPLICATION

Analysis of geotagged posts or images originating from a specific park,
to be used to support planning, design and maintenance.

CONTENT ANALYSIS OF INSTAGRAM PICTURES
IN COPENHAGEN, DENMARK
Within GREEN SURGE a study was
carried out in Copenhagen to
explore how social media
volunteered geographic
information can support studying
citizens’ uses and perceptions of
urban nature (Guerrero et al.
2016). The study focused on
pictures tagged as #sharingcph, a
tag created by the City of
Copenhagen in 2014 to promote
and communicate (share)
sustainable solutions. It turned out
that about 1/3 of pictures shared
represented urban green spaces.
Researchers focused on geo-

referenced images only, and
categorised them manually
according to their content and
spatial distribution patterns.
The final categorised total number
of images was 2572 of which 874
represented urban nature. Most of
these pictures represented nature
within the limits of the managed
green spaces of the city, while
36.4% of the urban nature images
were taken outside of the formal
green spaces. The authors applied
a hotspot analysis to indicate areas
with a particularly high number of

CASE STUDY 14

urban nature images and areas
with a low number.
The authors concluded that there
were “many possibilities and much
potential of using voluntary
geographic information for
generating, sharing, visualising and
communicating knowledge about
citizens’ spatial uses and preferences”.
However, they also noted that from
the perspective of scientific debates
on urban green spaces, the usefulness
of this method is more debatable (in
particular due to problems related
with limited representativeness).

Image: Dreamstime / Aliaksei Kruhlenia
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HEALTH-BASED METHODS

TABLE 15

HOW ‘VALUE’ IS
UNDERSTOOD?

Value of urban nature defined as health benefit from urban green and
blue infrastructure for urban residents. The higher health benefits, the
higher the value of urban green spaces.

USAGE AND OBJECTIVES

Bivariate and multivariate analyses can be used to explore the
relations between health inequalities and social, socio-economic, and
land use parameters aggregated on sub-district level using data from
medical check-ups. For example, one can analyse the potential intraurban relationships between children’s health determinants and
outcomes and natural area.

POTENTIAL RANGE OF
APPLICATIONS

Assessments of UGI, health benefits related to recreational potential,
socio-environmental justice.

HEALTH-BASED ASSESSMENT OF GREEN
SPACES IN BERLIN, GERMANY
Green spaces are often considered
beneficial from the point of view of
health of urban residents. However,
these benefits are not equally
accessible to different population
groups. One GREEN SURGE study
focused on the intra-urban
differences between children’s
health determinants and outcomes
and green and blue spaces in Berlin
(Kabisch et al. 2016).

In this study the value of urban
green and blue spaces was
associated with how much they
correlate with health indicators,
such as viso-motoric development
in children. Although such value can
be generalised to urban
populations, in reality the ability to
benefit from green spaces and thus
obtain health benefits differs
between different social groups.

CASE STUDY 15

Results for Berlin indicated that a
lower percentage of natural area
cover was correlated with deficits in
viso-motoric development.
Significant negative correlation
values were found between
overweight and per capita natural
area, again in particular in districts
characterised by lower social
conditions.

DATA NEEDS
> QUANTITATIVE/
QUALITATIVE

Quantitative.

> RESOLUTION

The higher the resolution, the better.

> IS DATA SPATIALLY
EXPLICIT?

Yes.

> PRIMARY/SECONDARY
DATA

Secondary, e.g. land-cover data from Urban Atlas (EEA 2017) for urban
green and blue spaces, socio-demographic and health data.

> HOW ARE DATA
COLLECTED AND ANALYSED?

Often a combination of remote sensing and available spatial
information on green space and health statistics. Cross reference of
databases.

HOW IS ‘VALUE’
CALCULATED?

Via GIS analysis and multi-variate statistical methods: cluster analysis,
multiple hierarchical regression models.

LEVEL OF DIFFICULTY

Relatively simple when performed as presented here, although it
requires the use of advanced statistical methods.

CAVEATS

Secondary data should be at sub-district level/scale at least. Finer
resolution, e.g. aggregated health data on block or neighbourhood
level would be even better but hard to receive. Problems with finding
any statistical relationship pattern beyond correlation. The analysis
requires assumptions about causal relationships between green
spaces and health outcomes.

EXAMPLE OF A TYPICAL
APPLICATION

Determining the value of different park design and management
schemes from the perspective of how they influence people’s health.

Image: Getty / EyeEm
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SURVEYS FEATURING RANKINGS

TABLE 16

HOW ‘VALUE’ IS
UNDERSTOOD?

Ranking constitutes the most obvious example of valuation, and value
is derived from which characteristics/attributes of a good or service
are preferred over the others.

USAGE AND OBJECTIVES

Ranking reveals preferences and indicates in the simplest and the
most natural way what people think.

POTENTIAL RANGE OF
APPLICATIONS

Rankings are used in all types of social science research. People can be
either directly asked to rank different options, or rankings can be
derived from people’s answers to other questions, including open and
closed ones.

DATA NEEDS
> QUANTITATIVE/
QUALITATIVE

Quantitative and qualitative.

> RESOLUTION

People may be asked to assess very different options, some of which
may be spatially explicit and comparable over geographical scales.

> IS DATA SPATIALLY
EXPLICIT?

Potentially it can be.

> PRIMARY/SECONDARY
DATA

Primary data, although rankings can also be created based on
secondary data.

> HOW ARE DATA
COLLECTED AND ANALYSED?

Data are collected through questionnaires and reflect people’s
preferences in a direct way.

HOW IS ‘VALUE’
CALCULATED?

Value is not ‘calculated’ but reflected in how people rank different
options.

LEVEL OF DIFFICULTY

Simple, but proper analysis also requires the use of statistical methods
and it may be relatively difficult to obtain a statistically representative
sample.

CAVEATS

Ranking is a very simple way of expressing preferences, and it may
easily be influenced by additional circumstances.

EXAMPLE OF A TYPICAL
APPLICATION

Value of certain land-use options and management schemes.

SURVEY AMONG PARK USERS IN BERLIN,
BUCHAREST AND HELSINKI
Within GREEN SURGE much effort
has been spent on assessing
people’s preferences for green
spaces, and in particular from the
point of view of their ecosystem
services and biocultural diversity. In
one of such attempts – a mixedmethod study on biological and
cultural diversity in parks – people
were asked several questions that
either directly required
respondents to rank different
answers or allowed researchers to
create a ranking of green space
attributes based on respondents’
answers to other questions
(Vierikko et al. 2017, 44–49).
For example, respondents in Berlin,
Bucharest and Helsinki were asked
to score how much a park
contributed to different aspects of
community cohesion (meeting
other people, tolerance towards
others, understanding different
people). For each of these
questions, respondents had to put

CASE STUDY 16

Image: Dreamstime / Standret

their answer in a Likert scale, thus
allowing researchers to draw
conclusions on how well a given
green space performs with regard to
certain criteria.
In response to another question,
respondents were asked to
indicate whether a park was
“culturally diverse”, and they had
to support their responses with
their own explanations. These
explanations indicated what was

deemed as relevant by
respondents.
In the case of both of the above
questions, researchers could then
create a ranking of different green
spaces and of the different
attributes of green spaces, to some
extent reflecting the values which
people attributed to them. Clearly,
other, more direct analysis of values
with the use of rankings is also
possible and practiced.

2.5 TAKE HOME MESSAGES
• There is a plurality of values that needs to be considered when
making any decision;
• Monetary valuation should not be seen as the only (nor the
dominant) way of indicating the importance of nature.
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3.1 WHY PERFORM AN
INTEGRATED
VALUATION?
• Value clusters can better reflect
how people view the world
• Situation-specific and more
precise information
• Facilitated sense-making of
complex information

CHAPTER 3:
MAKING SENSE OF
MULTIPLE VALUES

• Integrated valuation can reveal
trade-offs between the different
value dimensions, or between
the different needs of the
different constituencies
• It allows us to broaden the
traditionally ‘flat’, unidimensional and hence morally
restrictive character of
normative conclusions based
solely on ‘utility information’,
and especially to enliven the
traditionally ‘cold’ monetary
valuation

Different values and valuation
methods capture complementary
information about an object or
issue, and economic, ecological
and social value domains all speak
to important considerations.
Broader awareness of different
values will help relating to an
issue in different ways and to a
more nuanced and informed
decision-making. However,
collecting and using multiple
values is not only a process of
calculating the values – different
values, and the way they are
captured by different processes,
may be more or less easy to relate
to each other. To best inform a
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discussion or decision-making,
values should ideally be relevant
relative to each other (e.g. how
important is a difference in
number of species relative to a
difference in monetary gain? Can
they at all be compared?), and
jointly inform the process.
Decisive for how easy it is to use
multiple values to inform the same
discussion is the extent to which
they can be integrated.
The GREEN SURGE work on the
green economy has focused on
creating a framework to provide
guidance to those who want to
make use of and include multiple
valuation methods to more
comprehensively capture value.
Integrated valuation, on the other
hand, satisfies both scientific and
political purposes. It helps us
understand relationships between
different value dimensions
(synergies and trade-offs), it
provides new knowledge about
different types of urban green
spaces (or ecosystem services),
and it provides information about
the preferences of different
stakeholders. In this sense,
integrated valuation indicates new
directions for our studies and
activities by providing new
information. It broadens the scope
of our understanding and
highlights the different value
dimensions (and the linkages
between them), in many cases
indicating that not all that has
value can be expressed in
monetary terms (again indicating
trade-offs between different value
dimensions). Here we first put our
attempts in the broader
perspectives of attempts at

integrated valuation and then
move to the more specific
instructions on how to do it, along
with additional illustrations from
the GREEN SURGE project.

Contrary to other approaches, we
assume that we can never
integrate all value dimensions and
types, which some researchers
expect to do to capture the elusive
total value of nature or at least to
cover all value dimensions (Jacobs
et al. 2017), or include
stakeholders and decision makers
to include hidden values, power
asymmetries (Jacobs et al. 2016).
Instead, we see the purpose of
integrated valuation as refining
the methods already in use by
capturing more than one
dimension at a time, and thus
providing more comprehensive
information on what is valued.
Such integration can also be used
to validate one method with the
use of another. And – similar to
other approaches – it still strives
to obtain a “more comprehensive,
acceptable and credible valuation
results” (Jacobs et al. 2016).
When deciding on whether or not
integrated valuation would be an
alternative to a standard, ‘simple’
valuation there are two
dimensions that must be
understood. Together,
commensurability and
compatibility decide the extent
and depth to which any pair of
methods can be integrated. The
next section will describe what
commensurability and
compatibility are and how to
understand the resultant
integrability.
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3.2 RATIONALE FOR INTEGRATED VALUATION

BOX 2

Relatively early in the discussion on valuation it was argued that special attention needs to be paid to
“improve linkages between ecological and economic methods and to develop improved protocols for
valuation studies” (Bingham et al., 1995, p. 74). For many authors arguing for integrated valuation, the
main argument is to capture the plurality of expressed values. Hubacek and Kronenberg (2013) called for
synthesising different perspectives on the value of urban ecosystem services. Dendocker et al. (2013) put
forward a tripartite valuation system, covering all three value dimensions referred to in our review of
valuation methods. In general, integrated valuation addresses the long discussed need for methodological
pluralism when it comes to discussing the value of nature (Norgaard 1989; Popa and Guillermin 2017).
Some researchers suggested that a more comprehensive picture covering the plurality of values could
even be achieved through monetary valuation (Spangenberg and Settele 2016), others attempted to bring
different valuation methods together to obtain a more comprehensive picture of what they studied
(Hattam et al. 2015; Whitehead et al. 2014). Interest in integrated valuation has also been exhibited by
local decision makers and planners collaborating with us within the GREEN SURGE project.
Most recently, the Ecosystem Services Partnership Working Group on Integrated Valuation and a group
working on this topic within the OpenNESS (EU FP7) project prepared a special issue on integrated
valuation to promote this topic even more widely. In the special issue they suggested that there has been
an “increasing number of local cases all over the world that apply self-conceived integrated valuation
frameworks to a diversity of contexts, driven by the pragmatic need to effectively impact decisionmaking, and the autodidactic observation that simplified valuations lack credibility an acceptability”
(Jacobs et al. 2016, 216). Several approaches to integrated valuation have emerged, differing in their
scope and ambitions.
Perhaps most importantly, integrated valuation – or at least an inclusive definition of ‘value’ – has been
officially endorsed by the Intergovernmental Platform on Biodiversity and Ecosystem Services (IPBES).
With its emphasis on the multiple “nature’s contributions to people,” IPBES bridges different value
dimensions and even value systems and worldviews. In particular, IPBES promotes the elicitation of as
wide a spectrum of values as possible, covering biophysical, economic, socio-cultural, health-based and
holistic-indigenous value dimensions (Pascual et al. 2017). Still even the most advanced attempts at
holistic valuation can be criticised, among other things for being anthropocentric.

3.3 DIFFERENT DEGREES
OF INTEGRATION1
Integrated valuation requires
integration of different value
dimensions and valuation
approaches/methods followed
within those dimensions.
However, the different dimensions
and approaches/methods can be
integrated to different extents. In
the simplest case, integrating
value dimensions can be
associated with discussing
different value dimensions at the
same time, addressing them,
acknowledging the fact that there
is more to consider than just one
dimension. In the most complex
situation, a study is planned from
an outset to cover more than one
value dimension at a time – and
this is the core of our approach to
integrated valuation.

The potential to integrate valuation
methods depends on whether they
refer to logically commensurable
values (dimensions and
approaches) and whether they are
technically compatible (approaches
and methods).
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Compatibility indicates that the
underlying data can be
technically joined and used
together, i.e. they share some
relational aspect like
geographical coordinates or the

data are structured in a similar
way. Often, this is related to
whether the different methods
are used to assess the value of the
same object, location or
circumstance, e.g. selected types
of urban green spaces. Ultimately,
compatibility could be ensured
by co-development – i.e.
designing the application of both
tools together, forming a
consistent framework (as
opposed to those tools being
applied separately to be used
independently).
Keeping in mind the above two
conditions, we present our
general integration framework
in Figure 2. The different levels
of integrated valuation need to
be placed in the relevant scale
of compatibility of the
integrated methods and
commensurability of the
integrated values.

Commensurability refers to
whether they can logically
provide consistent results, which
does not necessarily require that
they address the same value
dimension. In practice different
value dimensions are often not
commensurable, and this may be
the source of many problems

1 This section draws on our earlier
report where we laid foundation
for our understanding of integrated
valuation – Milestone 32
(Kronenberg and Andersson 2016).
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with communication among the
different stakeholders who refer
to different value types and
categories (Kooiman and Jentoft
2009). Indeed,
incommensurability of value
dimensions is one of the key
problems with valuation. To
minimise the risk of
incommensurability, in this
report we only focus on
instrumental anthropocentric
values that capture market and
use values, seen from the valued
object’s capacity to provide
certain functions or benefits. All
of them can be relatively easily
brought together, because they
are logically commensurable.

Image: Stephan Köhler
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FIGURE 1: GENERAL INTEGRATION FRAMEWORK
Commensurability refers to whether value dimensions and approaches are logically commensurable,
and compatibility refers to whether valuation methods are technically compatible.

Compatible

INTEGRATION

Compatibility

COMBINATION

Incompatible

PARALLEL
USE
Incommensurable

Full integration takes place when
both methods are tailored to
answer a specific question
together. From the start both
processes need to be designed in a
way that they mutually
complement each other, or one
needs to be adapted to fit the
other to make them fit together.
This requires that they are
commensurable and compatible.
Thus, this is a hybrid, integrated
approach, which provides a
consistent stream of information.
Combination allows for a more
flexible approach where neither
full commensurability of value
dimensions or compatibility of
methods are required. Two
separate valuation studies can be
combined – carried out in the
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Commensurability of values

same setting – to provide
additional information on the
evaluated aspect of nature. The
key here is that one helps to
interpret the other. This approach
does not require changes in any of
the methods, but it is necessary
that they cover the same topic and
can be discussed together in a
consistent manner (hence require
some degree of technical
compatibility). In such a case, the
use of one method assists the use
(and interpretation) of the other.
Although other researchers have
sometimes referred to what we
call ‘combination’ as ‘parallel use’
or ‘parallel track analysis’ (Hattam
et al. 2015; Teddlie and
Tashakkori 2009), we prefer to
keep ‘parallel use’ as a designation
for even less integrated

Commensurable

arrangements – as indicated in the
following paragraph.

Parallel use of different valuation
methods makes it possible to
obtain different pieces of
information on the same object of
study, without any effort of
adjusting one method to fit the
other, and without the need to
adjust their interpretations. If
these different methods do not in
any way influence each other but
simply measure different things,
and it is possible to compare their
results (even though they do not
necessarily shed new light on each
other) this is merely parallel use
of different methods. This does
not go beyond the two (or more)
separate studies being considered
together. For example, one might
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study a park with the use of
different valuation methods and
thus collect complex information
about this park, but in the case of
parallel use such information
would not be more comprehensive
than just two sets of results of two
different studies used together.
Still, such a multiple-method
approach is likely to provide better
understanding than could be
gained from the individual
approaches alone. Even parallel
use is useful to see other value
dimensions – to be able to depict
values expressed by other
stakeholders, from different
perspectives. Interestingly, what
we call ‘parallel use’ is sometimes –
in broader contexts, not necessarily
focusing on valuation – referred to
as triangulation of research
methods (Greene et al. 1989).
While in the case of integration
both methods are consistent
enough to be used in one model,
in the case of combination and
parallel use methods remain
separate. In the latter two cases,
both methods can still consistently
indicate that the value of a studied
object is high or low. Also, further
arrangements are possible to
improve the results of different
valuation studies, for example by
adding further valuation studies
to those that have already been
carried out – to complement them
with further information on the
studied object (which is similar to
parallel use, even though the
different methods are used
sequentially). However, in such
cases, new methods would have to
be either integrated with the
already used ones, or combined
with them, or used in parallel.
Ultimately, we assume that if

integration of a given pair of
valuation methods is possible,
then of course also combination
and parallel use of those methods
are possible.

Considering the above, we may
think about compatibility and
commensurability using the
specific examples of valuation
methods listed in Chapter 2 (Table
17). In general, commensurability
requirements are common for all
methods representing each value
dimension. When it comes to
compatibility, the main issues to
consider are whether the methods
to be integrated provide results
which can be assumed to be
relevant from the perspective of
each other. For example, in the case
of hedonic pricing and choice
experiment, both of which refer to
valuing certain attributes
(decomposing the value of a good/
service into the value of its
components), it is crucial that any
other criterion or method we use
to describe those attributes has to
be understandable to those whose
preferences we want to reflect with
the monetary valuation methods.
Ecological valuation methods are
compatible with any other method

for which these ecological valuation
methods might provide relevant
indicator of the value of a green
space. For example, a choice
experiment might test whether
people are willing to pay more for
the preservation of species-rich
areas or vice-versa – one could
analyse the species richness of
areas valued higher and lower in
monetary terms and check if these
two dimensions are in any way
related. Similarly, contributions to
the local economy are compatible
with functional performance in the
case of agricultural systems where
species richness might contribute to
functional performance. Conversely,
we cannot assume that real estate
buyers understand species richness
in their real estate purchase
decisions, even if in some specific
circumstances we can sometimes
observe with market prices that
people may be willing to pay more
for example for shade-grown coffee
which favours species-diverse
habitats (but this usually comes
with additional information on the
importance of species richness).
Clearly, the methods also have to
be commensurable with the goals
set by those who design integrated
valuation studies.

Image: Dreamstime / Rozenn Leard
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3.4 EXAMPLES
COMMENTS ON COMMENSURABILITY AND COMPATIBILITY IN
THE CASE OF EXEMPLARY VALUATION METHODS USED WITHIN
THE GREEN SURGE PROJECT (FOCUS ON THE VALUE OF UGI)

TABLE 17

METHOD NAME

COMPATIBILITY

COMMENSURABILITY

Hedonic pricing

Compatible with spatially explicit valuation
methods, the results of which can be
assumed to be understandable and relevant
to real estate buyers.

Choice experiment

Compatible with valuation methods, the
results of which can be used to characterise
the attributes valued within the choice
experiment.

Monetary value dimension
is largely commensurable
with any other valuation
dimension that focuses on
instrumental values, and
use values in particular.
Hence, depending on the
perspective from which
one conducts social or
ecological valuation
studies, monetary
valuation can often be
successfully integrated
with them. The exception
here are market prices
which are the least flexible
because they only refer to
the very limited number of
goods and services which
are traded in the market
and are not adjusted to
cover any other value
dimension.

Contributions to the
local economy

Compatible with valuation methods which
refer to amenities influencing the behaviour
of consumers, the productivity of employees,
the competitiveness of cities etc.

Replacement cost

Compatible with methods which can be used
to distinguish different sites, habitats or
functions that would have to be replaced/
restored.

Market prices

Compatible with any other method that
refers to what is traded in the market (hence
the most limited).

Species richness

Compatible with any other method for which
these ecological valuation methods might
provide relevant indicator of the value of a
green space.

Ecological valuation dimension which focuses on
instrumental values, such
as with the use of methods
considered here, can be
commensurable with most
other value dimensions
which reflect instrumental
values.

Social valuation methods are compatible
with other methods which provide results
which can be understood by those whose
preferences we depict. For example, we
cannot expect social media users or (in an
extreme case) the illiterate respondents to a
photo elicitation survey to understand
complex ecological or monetary expressions
of value. Technically compatible methods
have to share the same resolution.

Social value dimension is
potentially very broad,
covering many types of
values which would not be
commensurable with the
instrumental values
considered in this report.
Within our framework this
would only allow for
parallel use. However, if
different methods refer to
instrumental values, they
are in principle
commensurable.

Functional diversity
Pattern analysis
Species rarity/threat
status
Functional performance
PPGIS
Photo elicitation
Content analysis of
social media profiles
Health-based models
Rankings

In our previous GREEN SURGE
reports on integrated valuation
we provided an overview of
potential integration for 21
different valuation methods
(seven from each value
dimension) (Kronenberg and
Andersson 2016) and an in-depth
exploration of two integrated
valuation set in the context of
broader discussion on the
practical side of integrated
valuation (Czembrowski et
al. 2016b).
One of our findings in the former
report was that integrated
valuation is practiced relatively
often and that this can be
illustrated with many examples
where results of one valuation
method have been used to refine
the description of variables in

another valuation exercise. In
particular, social or ecological
valuation methods can be used to
better distinguish between the
different attributes of green
spaces included in monetary
valuation methods, such as choice
experiment. In such a situation,
respondents who take part in a
choice experiment may be asked
whether they would be willing to
pay more to protect a more or a
less biodiverse park.

Deliberative valuation, now
relatively widely used, provides
another example of integrated
valuation in our sense. One of the
tenets of deliberative valuation is
that values held by individuals
and groups can change following
a deliberative process within
which different arguments are
raised and confronted (Bunse et
al. 2015; Kenter 2016).

Deliberative valuation exercises
have been convened to obtain
more nuanced information on
people’s preferences by
combining monetary valuation
with a deliberative decisionmaking process. The obtained
results reveal a much more
sophisticated picture of people’s
preferences, and – in particular –
they make it possible to depict
not only individual but also
shared and social values (Kenter
et al. 2016; Parks and
Gowdy 2013).

Below we provide two examples:
one of full integrated valuation,
one of a combination, and one of
parallel use, all successfully
convened within GREEN SURGE.
These examples are described in a
way that provides more general
guidance on how to perform
integrated valuation.

Image: Dreamstime / Schlegelfotos
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HEDONIC PRICING AND PPGIS (FULL INTEGRATION)
Our integrated valuation example
builds on the baseline study
described above as case study 1. In
the same city, based on the same
data from the real estate market,
we carried out yet another hedonic
pricing study, but with a different
categorisation of environmental
variables. Instead of following a
typical approach of dividing green
spaces into parks, forests etc. of
different sizes, we categorised them
based on their perceived value
depicted in a PPGIS study
(Czembrowski et al. 2016a).
Such an approach provided new
information that was very relevant
from the point of view of refining
a hedonic pricing study. A typical
approach to categorisation of
green spaces in hedonic pricing
studies neglects the fact that
green spaces within the same type
or size category may be perceived
differently by the users. For
example, some parks may be
perceived as of high value, while
others may be seen as neglected,
dangerous and hence of much

CASE STUDY 17

Image: Jakub Kronenberg

lower value than the former. As a
result, the impacts of green spaces
categorised in this way on real
estate prices would not
necessarily be meaningful. It
seems to be more reasonable to
assume that distinguishing green
space categories based on their
perceived value is more relevant
from the point of view of how
these green spaces influence real
estate prices.
The main benefit of such an
integrated valuation is that it
provides a more nuanced picture of

the value of urban green spaces,
and it reveals trade-offs between
the two value dimensions. However,
it remains a monetary hedonic
pricing study. One dimension of
value (monetary in this case)
dominates the other. It would also
be possible to design the study the
other way around – to test whether
green spaces identified as valuable
through a hedonic pricing study are
similarly positively perceived from a
social perspective. This would most
probably be an example of a
combination of methods, rather
than full integration.

Compatibility and commensurability: Integration of hedonic pricing and PPGIS
is possible because both methods refer to specific green spaces and they are
spatially explicit (hence technically compatible). It is also important that one can
assume that the results of PPGIS reflect broader values held by the society and
that these can represent the understanding of green spaces by real estate buyers,
whose preferences we assume to demonstrate with the use of hedonic pricing.
Hence, the values depicted with both methods are logically commensurable.
Following the same logic, we integrated hedonic pricing with one of the integrative
frameworks – biocultural value (Czembrowski et al. 2016c) and with another
social valuation method – expert assessment of functions provided by urban
green spaces in Stockholm (sociotope mapping).
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HEDONIC PRICING AND CHOICE EXPERIMENT (COMBINATION)
Building on the same baseline study
(hedonic pricing in Lodz), we tested a
combination of different monetary
valuation methods (interestingly it is
also possible and it makes sense to
bring together valuation methods
representing the same dimension of
value, especially when they refer to
different aspects of the same
dimension, as it was in this case).
Hedonic pricing demonstrates
preferences revealed in the market,
while the other method we used,
choice experiment, demonstrates
stated preferences, i.e. those that are
stated by respondents and are not
backed by data from the market.
These are very different approaches
to eliciting value, even though they
represent the same value dimension.
This study provided new insights into
how and why people value different
types of green spaces and whether
declarations made in the stated
preferences exercise are consistent
with what comes out of regression
analyses carried out in the surrogate
market (real estate). Questions
asked in our choice experiment and
the sample of respondents were

CASE STUDY 18
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selected to make the study as closely
related to a hedonic pricing study as
possible. We only surveyed people
with recent experience of buying
apartments and characterised green
spaces with the same type and size
attributes, which we used in the
baseline hedonic pricing study (cf.
GREEN SURGE case study 2). The
results of both studies are
independent but the design of the
choice experiment was so closely
related to the specification of our
hedonic pricing model that both of
them can be interpreted together
(i.e. combined). Both were carried
out in the same setting and the

purpose of carrying out two
different valuation studies was to
provide additional information on
the value of urban green spaces in
Lodz. Although the choice
experiment was carried out later
than the hedonic pricing study, one
can still argue that it is the hedonic
pricing study that validates the
results of the choice experiment.
This is so because while choice
experiment represents decisions
made in a hypothetical situation,
hedonic pricing reflects decisions
that people actually made in real
life. Still, in this case none of the
methods dominates the other.

Compatibility and commensurability: Integration of hedonic pricing and choice
experiment was relatively easy because both methods refer to commensurable
values and we paid special attention to make the methods technically compatible.
Still, even though the methods were highly compatible and commensurable, this
analysis represents combination rather than full integration.

This is related to the interpretation opportunities – none of the studies was directly
used in the other, we could only interpret each of them in the context of the other.
Still, this is an example of integrated valuation because our choice experiment was
designed to represent a situation particularly closely related to what is studied
within hedonic pricing.
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THE VALUE OF LIVADA SITE (LJUBLJANA) FOR DIFFERENT
CONSTITUENCIES (PARALLEL USE)
In Ljubljana, one of GREEN SURGE
project’s urban learning labs (ULLs),
researchers, practitioners and
citizens collaborated to find solutions
to specific urban green challenges.
One of these challenges was to
develop and test new approaches to
UGI maintenance and management.
Because of financial scarcity the city
was looking for models in which
citizens and businesses would play a
much bigger role, compared to
previous practice.
The experimental site – Livada –
provided by the municipality to
develop the participatory
governance model was transformed
from an unused and abandoned
urban green area into a
multifunctional community space.
The number of ecosystem functions
this site offered increased
substantially following new
management. The place fosters
urban food production, sports,
leisure and opportunity for
environmental education.
To facilitate the transformation
process, a collection of economic,

CASE STUDY 19
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social and environmental valuation
methods was used. Each provided
evidence base for planning and
implementation process. For
example, researchers estimated
the economic potential of
marketed plant production at
urban gardens in Ljubljana to help
the ULL participants in valuing and
marketing the products produced
at Livada. They used ecological
valuation methods to survey the
plant species and their distribution
throughout the area to identify
potential biodiversity hotspots that
are relevant for preservation. This
information was then used in

spatial planning process and
communication with the public.
The social evaluation methods,
such as analysing how people
behave and use the space, were
used to indicate how the site could
be developed further. A collection
of valuation methods was used to
inform the planning and
implementation process, but the
methods were used in parallel.
Each valuation method contributed
to a balanced, step-wise
development of the urban green
space and helped to communicate
with local citizens and the
authorities.

3.5 LIMITATIONS TO KEEP
IN MIND
Monetary, ecological and social
values mutually influence and
involve the other two domains,
respectively. Ecological value is
based on social knowledge,
cultural norms and values.
Meanwhile, the socially oriented
valuation frameworks involve at
least some level of ecological
knowledge, at the very least on the
part of those who frame survey
questions (Kronenberg et al.
2017). Ultimately, this complexity
translates into a need for a more
comprehensive, social-ecological
approach to valuation, as reflected
in integrative frameworks, such as
biocultural value (Vierikko et al.
2017) or insurance/resilience
value (Green et al. 2016), both of
which have also been studied
within the GREEN SURGE project.
Our proposed approach to
integrated valuation only involves
a refinement/improvement of
existing methods so that they
present a more comprehensive
picture of what they study.

However, our aim was not to
represent a full spectrum of
values. Bringing together pairs of
valuation methods means in most
cases that one method dominates
over the other and the integrated
valuation inherits the flaws of the
integrated methods. It helps to
overcome the bias towards
monetisation but does not
overcome the bias of excessive
reductionism, even though it
certainly paints a more
comprehensive picture. Indeed,
any single metric is necessarily
doomed not to be able to account
the full complexity of nature.
This report focuses on
instrumental anthropocentric
values, which capture market and
use values, and which are most
often highlighted in urban
contexts. Although this ensured
logical commensurability of
values, it needs to be
acknowledged that there are many
other value types and categories.
Further research should attempt
to bring together also valuation
methods representing different
value categories and types. This
will clearly be more difficult

because of limited logical
commensurability. However, these
different value categories and
types can certainly add more
complexity to the picture and – as
suggested by Jacobs et al. (2017,
8) – “integrated valuation in its
true sense should acknowledge
the incommensurability of values:
some values can be neither
comparable to each other, nor to
an ultimate single-value indicator”.
The GREEN SURGE approach,
which indeed strives to obtain a
single numeric unit to depict
values, still highlights the
qualitative or quantitative, social,
ecological or monetary context of
the different values, and explicitly
brings them together.
Finally, one more caveat regarding
commensurability is that what is
important now may not
necessarily be as important in 5
years’ time because of changing
political priorities and social
values. The fact that values can
change over time means that
valuation studies need to be
performed within short time
spans.

3.6 TAKE HOME MESSAGES
Compatibility and commensurability: The methods used in this
case study were not compatible because the researchers did address
exactly the same aspect of Livada with the different methods. Hence,
from scratch, they thought of these methods as used in parallel and
providing complementary (rather than consistent) information.
Although the three value dimensions analysed here are in principle
commensurable, the researchers did not try to bring them to any
common denominator, and analysed them separately. In this case the
value of integration resides solely in highlighting the different aspects
of the value of a site (or plurality of the related values).
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• It is often possible to bring the different valuation methods and
value dimensions together in a meaningful way;
• Integrated valuation depicts trade-offs between different value
dimensions and thus validates the integrated valuation
methods;
• Less than full integration can still add valuable information.
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CHAPTER 4:
CONCLUSIONS

Any attempt to value a specific
aspect of nature will undervalue
or otherwise reduce the perceived
importance of other values/
aspects of nature. Therefore,
valuation results have to be
interpreted with due care and
seen as partial information only.
Eventually, integrated valuation
approaches can be used to study
increasingly detailed and specific
issues – they help us to
understand specific situations, but
this knowledge is not necessarily
relevant for broader discussions
on the value of nature to people.
Eventually, still other value
perspectives and approaches need
to be identified and pursued, in
addition to the ones presented
here, to promote a broader view of
human dependence on nature, for
example political priorities and
relational values. These may elude
the traditional approach of
instrumental values (protecting
nature for humans’ sake), on
which we have focused here, let
alone intrinsic values (protecting
nature for nature’s sake). Indeed,
ultimately new approaches to
capture plural values will be
evaluated based on their ability to
accommodate incommensurable

types of value and their ability to
influence social and political
decision-making processes
without referring to money (Lo
2014; Spangenberg and Settele
2016) – this is where our concept
of integrated valuation also leads.
So far, we have only been able to
account for incommensurable
value dimensions in the case of
parallel use.

Stories from the GREEN SURGE
Urban Learning Labs, Ljubljana
and Edinburgh, woven into this
Deliverable, along with many
other case studies from all over
the world, illustrate the general
need for a comprehensive
representation of reality in urban
governance. Integrated valuation
would provide the information
required by the local
stakeholders, but – similar to any
other application – it would have
to be designed specifically to
meet the relevant needs.
Designing integrated valuation
exercises is perhaps more
difficult than traditional,
unidimensional valuation, but
this provides additional
opportunities to involve other
stakeholders in the valuation

process. This social inclusion
helps to ensure value inclusion
(representation of various
interests), which is yet another
important objective for valuation.

Still, the take home message from
this Deliverable is that many
integrated valuation studies rely
on the use of economic
(monetary) valuation methods as
their core. This may be contrary to
the expectation that integrated
valuation offers an alternative,
non-monetary approach to
capture the diversity of value
perspectives/dimensions. Many of
the approaches to other
dimensions of value are
subordinate to the dominant
economic framework – for
example, a hedonic pricing study
remains a hedonic pricing study
that expresses the value of urban
green spaces in monetary units,
even when the attributes of those
green spaces result from complex
social or ecological assessments.
Although this may be seen as a
limitation of our approach to
integrated valuation, it does not
preclude superiority of results of
such an integrated valuation study
over a traditional hedonic pricing.

Image: Dreamstime / Arinahabich80
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