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SUMMARY
This Deliverable reports several preliminary studies carried out in GREEN SURGE Urban Learning Labs (ULLs) and GREEN SURGE Tier 2 cities (example cities from different EU countries studied within GREEN SURGE to compare the state of UGI planning and governance in different European regions).
Forming the theoretical basis of this report, urban green infrastructure (UGI) is understood as an
interconnected system of urban green spaces that serves important environmental, social and
even economic purposes. UGI is culturally mediated (shaped and used by people) and perceived
values and usefulness depend on the specific cultural setting. Hence, studying UGI necessitates a
social-ecological perspective, acknowledging the relevant complexity of both the social and the
ecological. In particular, our approach to understanding the importance of UGI for urban inhabitants explicitly takes the view that UGI provides bundles of ecosystem services, not merely individual services, and that many of these services are intangible.
The aim of this report is to show that, from an economic point of view, UGI governance (and
maintenance) could be aided by a system of rights and obligations that could help finance UGI
conservation. To support or create such a system one needs to disentangle the current system of
property and use rights, as well as user obligations and UGI investment schemes. This marks a
departure from the kinds of techniques currently used to value nature. Instead of stated preference valuation studies based on hypothetical scenarios, we argue for a move toward identifying
real cash flows and beneficiaries that exist in and around UGI. This report presents a framework
for assessing value based on green space quality, context and structural properties of the urban
form and then explores how some of these values are translated into cash flows.
Although the identification of cash flows is not always possible, there are several possible routes
to understanding how value (of UGI) becomes money, and ways to use this information to support UGI financing. This report demonstrates some practical approaches to measuring cash flows
and other connections between urban green space and business activity. One method is to map
the number of businesses located around urban green spaces. Also included here is a study of the
perceived benefits of close proximity of green space by representatives of one particular business sector that could benefit from nearness to green spaces: cafés. We also use a more traditional hedonic pricing method, albeit with innovative extensions, such as an automatic web
based tool for collecting data on apartment sales and heat maps to visualize the findings of this
study. As posited, these studies indicated positive cash flows (or at least potential cash flows)
related to UGI. Some expected connections were absent, such as in the case of medium-sized
R&D companies in European cities, which could not be shown to be benefiting from locations in
greener surroundings.
One case study describes an existing system of permits, tenure, use rights and easements related
to the use of “commons” and other public spaces in order to illustrate how rights and obligations
are implemented in practice. However, existing cash flows and rights-obligations frameworks
are insufficient to capture the full range of values or economic implications inherent in ecosystem complexity and ecosystem service bundles (our examples are still rather narrow and their
replicability in other economic sectors remains limited). The last case study illustrates some first
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steps toward a more comprehensive analysis of green space value, which will be needed for the
operationalisation of the theoretical framework. The last study and the conclusion point toward
the direction for forthcoming integrated valuation studies, which we will explore in GREEN
SURGE Deliverable 4.3.
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1

INTRODUCTION
In 2013, the European Union (EU) launched a collaborative project entitled “Green Infrastructure and Urban Biodiversity for Sustainable Urban Development and the Green Economy”
(GREEN SURGE) to identify, develop, and test ways of connecting green spaces, biodiversity,
people, and the green economy. The overall objective of the project is to help cities meet the major challenges related to land use conflicts, climate change adaptation, demographic changes, and
human health and wellbeing. GREEN SURGE is funded through FP7 – the European Union's Seventh Research and Innovation funding programme for 2007–2013. GREEN SURGE studies urban
green infrastructure (UGI) planning and implementation to explore innovative approaches, test
theory and develop methods for linking environmental, social and economic services with local
communities. This report (Deliverable 4.2) has two main objectives. The first is to describe and
discuss the factors that imbue places with value, and the second is to outline how this value is, or
could be, translated into cash flows and used in discussions about how to finance the maintenance of UGI and other public goods.
The value of urban green infrastructure has often been gauged by way of the value of one specific
service or benefit provided by UGI. Valuation poses various challenges related to the risk of
oversimplifying the ecosystems being valued, reducing them to easily identifiable units of analysis (cf. Kronenberg, 2014a; Norgaard, 2010). Valuation methods that are based on hypothetical
situations are particularly problematic, and a method that instead identifies actual cash flows
could not only produce more realistic values, but also demonstrate how money could be reinvested. The broad range of actors who benefit from UGI could be enrolled to reinvest in the ecosystem services they rely on as, more often than not, these services are not understood or even
acknowledged. This is compounded by the fact that value is most commonly an emergent outcome of the combination of bundles of services or, more generally, of complex ecosystem structures and processes. These bundles are not limited to ecosystem services but include other services as well (e.g. play grounds, cafés, infrastructure for walking or cycling), services that often
hide the contribution of ecosystem services when putting a value on the total experience. The
value of UGI is to be found in the bundles of services provided by multiple, interconnected urban
green spaces, and their multiple associated uses and benefits. This is distinguished from the traditional approach of considering only the specific services provided by individual green spaces.
While an individual green space may indeed be managed to deliver a single service, a green infrastructure system is meant to provide multiple benefits. It spans the whole urban and periurban area, which is the extent of the demand for services it is intended to cater to.
Set in the context of green economy, this report will explore ways in which such bundles can be
compiled or untangled, and how less direct UGI contributions can be made more visible. These
include things like diffuse, inter-property public goods, legibility for perceived connectivity and
walkability, place making, branding and identity. This report will focus on the factors influencing
UGI use and the feedback between use and the market for services, primarily by looking at UGI in
public space and how such areas interact with their surroundings. The second chapter of the
report will introduce the theoretical foundation for our argument and outline the developing
framework for understanding and describing values, a framework that will be used in forthcoming GREEN SURGE work. The third chapter will describe analytical approaches currently under
development in GREEN SURGE or established methods that, although usually narrow in their
specific focus, can be combined to offer new insights. The examples are primarily from GREEN
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SURGE Urban Learning Labs (ULLs) or Tier 2 cities (i.e. exemplary cities from different EU countries studied within GREEN SURGE to obtain a comparison between the current UGI planning
and governance in different European regions, see GREEN SURGE Deliverables 5.1 and 6.1). The
areas of investigation will be:
1.
2.
3.
4.
5.
6.

Mapping cafés around urban green spaces for Berlin, Bari, Edinburgh and Utrecht
Location of medium-sized R&D companies in European cities
Perceived benefits of close proximity to green space, cafés in Berlin
Hedonic pricing using a web-based tool for acquiring information on apartment sales, Malmö
Use of commons and other public spaces: permits, tenure, use rights and easements in Stockholm
Use, perception and position defining the values of green space in Stockholm
The final chapter will discuss how the different approaches and tentative findings of chapter 3 fit
into the larger framework presented in chapter 2 and summarize the insights from the methods
inventory and development, with some first insights for policy and practice. It will outline still
existing gaps in our understanding and analytical toolbox, pointing towards research needs and
next steps in GREEN SURGE, including the integration and combination of methods described in
this report, in the larger GREEN SURGE framework, and in research and practice more broadly.
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2

OVERVIEW AND THEORETICAL BACKGROUND

2.1

Urban green infrastructure
Functioning ecosystems are key to our continued survival and well-being, as has been highlighted by research and discussions about ecosystem services (e.g. Millennium Ecosystem
Assessment, 2005). People and ecosystems are closely interconnected with strong feedbacks
between social dynamics and ecosystem processes shaping development, in what we refer to as
social-ecological systems (Berkes and Folke, 1998). In an urban context social-ecological system
research has a strong focus on UGI and how urban denizens use, interact with and are influenced
by it. This approach to UGI emphasizes the roles of learning, experience and memory, mismatches in space and time, user and property rights, narratives like sense of place, co-production of
ecosystem services and values, and the roles of formal institutions, market forces and planning.
Cities generally rely on import and export to cover the needs of their inhabitants. However, many
ecosystem services need to be locally provided within urban landscapes for easy access and use
by a greater set of the inhabitants, e.g. daily nature encounters, noise reduction, absorption of
pollutants in water and air. And although ecosystem services are assumed to be provided to us
by nature for “free” (Kinzig et al., 2012), the inherent co-production of services and the sometimes circuitous route from service to benefit and value (e.g. Kronenberg, 2014b), provide plenty
of opportunity for companies to make business (Bishop, 2013).
UGIs are rife with “novel ecosystems” (Hobbs et al. 2006), which deserve to be acknowledged for
the values they possess in terms of biodiversity and ecosystem services, and the opportunities
they create for different kinds of business. Comprehensive analyses of UGI have shown that land
uses such as private and public gardens, cemeteries, old brown-fields, and golf courses may contribute significantly to ecosystem services provided by the urban landscape (Andersson et al.,
2014; Goddard et al., 2010; Haase et al., 2014). Motivations, interests, ambitions and financial
reality among managers and stakeholders together with the institutional framework set the
stage for design and management of such spaces and their ecosystem services (Andersson et al.,
2007). Urban landscape mosaics are often characterized by small land use patches and high heterogeneity where UGI and other types of infrastructure and built-up areas intermix. It has been
suggested that spatial structure becomes especially important when for example a certain type
of green space drops below a threshold level coverage (e.g. Andrén, 1994). This means that spatial structure and accessibility become key concerns in cities. Spatial concerns mean integrated
approaches, and these integrated approaches have to overcome the organization of urban policy
that is characterized by a multitude of separate sectors that fail to acknowledge the complexity
of urban social-ecological systems (Runhaar et al., 2009). Issues relating to urban ecosystem
services involve a wide range of actors, and attempts to deal with them seldom add up to a comprehensive whole (Ernstson et al., 2010).
Many ecosystem services have direct monetary values as alternatives to technical solutions, e.g.
water treatment and temperature regulation, and thus have a clear market. Regulating services
offer opportunities for design, installation and maintenance of UGI components such as bioswales, rain gardens, flood protection etc. and can often be assessed by avoided damage costs and
replacement costs methods. Provisioning services often have a direct market value, either as
produce/raw material or with added layers of processing, e.g. food production and the delivery
of genetic resources. Long causal chains often make intermediate, supporting services less obvious. It can be difficult to ascertain what and how these services may offer economic opportuni-
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ties, unless there are direct policies addressing them and thus creating markets for companies to
explore similar niches as provided by the regulating services. Finally, there are the more experiential and culturally mediated services. Activities such as recreation and aesthetic enjoyment
provide space for business to increase their attractiveness, drawing on UGI assets, or to simply
help realise the UGI component’s service potential by for example organising activities or renting
out equipment (sensu Andersson et al., 2015a). These services are widely recognized for their
importance but the actual cash flows associated with them are often indirect and difficult to establish.
As a further delimitation to the scope of the discussion and approaches presented in this Deliverable we will primarily deal with public spaces. The maintenance of public green spaces offers
external benefits to all urban denizens, including public and private entities, such as public institutions and companies. This raises important issues regarding rights and obligations related to
the maintenance and use of UGI which we will explore in section 2.3.
2.1.1 Content, context and position – how and why we use green space
In general, open space standards measure two things, attraction (interpreted as area, often per
person) and accessibility (the metric distance to said surface, often from the home of the assumed beneficiary). However, the question remains what the best measures might be to capture
these two aspects (Ståhle, 2010). Presumably, more nuanced measures could provide better
tools for planning attractive, and perhaps sustainable, cities.
The diversity of studies dedicated to describing quality, attraction and value of green spaces indicates that this value is a combination of many different factors that come together to present
people with a portfolio of options. For example, green qualities in terms of presence of different
ecosystem services constitute part of the attractiveness of UGI, complemented by open space for
activities or meeting people, and other services like cafés, infrastructure and facilities. Sometimes these factors need to coincide in the same area, but an individual area is also influenced by
neighbouring areas and the larger context (see e.g. Andersson et al., 2015a). Different land uses
and activities have externalities, positive as well as negative, affecting the perceived quality of a
specific location. Studies have shown that the same type of green space can be perceived either
as a recreational and aesthetic asset or as something dangerous and threatening depending on
the socioeconomic context it is set in (cf. Bixler and Floyd, 1997; Chiesura, 2004; Nassauer and
Raskin, 2014).
Beyond the neighbourhood scale, urban form and physical layout can render different locations
more or less attractive based on whether they are connected or not to the rest of the city. An
urban form that provides good connectivity and accessibility to different services is what economists call a “public good”, something consumed by a large number of people and therefore difficult to put a price on. Accessibility is determined by physical, institutional and social factors.
According to Webster (2010), “individuals value a location’s general connectivity for many very
specific reasons. Where those reasons come together to form a potential customer base, then
under the right conditions, markets can be established for urban public goods”. Certain spatial
locations or nodes in the network will offer more frequent unplanned encounters between people and others a comparatively higher degree of privacy.
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It has been suggested, and empirically shown, that spatial structure and urban form influences
the movement of people, with a number of related outcomes. Distance from the city centre and
major transportation hubs evidently provide a strong first attractor to businesses and private
citizens. However, other more detailed analyses of how we move through and use green space
could provide interesting insight into the different activities and benefits associated with UGI,
and perhaps also show where reinvestment should be directed. One approach to spatial analysis
that has proven particularly well suited to the study of pedestrian movements is the Space Syntax model (Hillier and Hanson, 1984; Hillier, 2007), a network approach to understanding urban
form that builds on the idea that people follow clear “walkable lines of sight”. Movement can be
understood as ‘to-movement’ and ‘through-movement’ (Hillier and Iida, 2005), or destinations
and the pathways leading there. The sequences of nodes that connect origins and destinations
are defined by the structure of the graph itself, thus giving rise to network effects. Details of the
methods can be found in section 4.6.
Clearly, the above considerations of how individuals or communities use and perceive UGI and
its components also affect the way in which UGI is used and perceived by companies. In fact, the
situation with business is even more complex because of the existing cash flows that they may
derive from the use of UGI (compared to mostly non-financial benefits derived by individuals).
2.2

Valuation of complex systems and bundles of services

2.2.1 Valuation in complex systems
Ecosystems are complex, while economic methods most frequently used to study their value are
highly reductionist and based on strong simplifying assumptions (Kronenberg, 2014a; Norgaard,
2010; Sagoff, 2011; Spangenberg and Settele, 2010). In particular, one group of commonly used
monetary valuation methods is based on stated preferences (direct valuation methods), which
asks respondents to state how much they would be willing to pay for a given good or service.
The results of such studies are affected by how people understand the given scenarios and by the
researchers’ assumption that people can make decisions in hypothetical situations. The results of
such studies are affected by how participants understand the given scenarios and also by the
hypothetical nature of the questions. Although researchers are careful to make clear the underlying complexity and make participants feel as if they were making real decisions, such valuation is
always bounded by a number of problems, such as lexicographic preferences, refusal to value,
trying to please the researchers or to improve one’s image by answering in certain way which is
perceived as more desired or socially acceptable. Alas, there are even studies that indicate that
the stated values depend on how an interviewer is dressed, with higher values stated to interviewers who wore formal clothing (Parks and Gowdy, 2013).
Furthermore, in most cases, direct valuation methods are used to study individual preferences,
rather than those held by a group of people or by a society, which again simplifies the way in
which people make decisions. Indeed, at variance with dominant neoclassical economic theory,
in reality people do not necessarily (or at least not only) behave as self-regarding economic
agents. Broader social norms and values also shape behaviour. Attempts have been made to address these problems by studying how involving respondents in deliberative processes changes
their stated preferences (Kenter et al., 2015, 2011; Lo and Spash, 2013) but the accuracy of results remains an ongoing debate.
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The above challenges, combined with those raised in the previous section, indicate that we deal
here both with social and ecological complexity. Not only do humans interact with and affect
ecosystems in complex ways, but also when attempting to valuate ecosystems, social factors present a barrier. The latter is due in part to complex and varied social drivers, as mentioned, and in
part to lack of knowledge surrounding ecosystem complexity, like feedbacks and nonlinear dynamics. For example, the larger the mangrove coastal belt, the more effectively it protects inland
communities against storm waves and as a result, valuation of this regulating service must be
based on the use of a nonlinear wave attenuation function for mangroves (Barbier et al., 2008).
Complex systems can undergo sudden and extreme changes and it is important that we “continue to develop and improve indicators that serve to warn us about, and away from, thresholds of
dramatic declines in ecosystem services” (Limburg et al., 2002, p. 418). To avoid dangerous loss
of ecosystem services, greater value should be placed on overall ecosystem resilience than individual components.
The very complexity of ecosystems means that they elude the reductionism of monetary valuation. In fact, general knowledge of the environment is insufficient to properly estimate its value.
Presented with questions about nature, people usually have low understanding of biodiversity
and are familiar with few animal and plant species. With regard to preferred species, a metaanalysis of different valuation studies of biodiversity indicated that anthropomorphic and anthropocentric characteristics of species tend to be more influential than scientific factors
(Martín-López et al., 2008). Faced with limited understanding and awareness of ecological phenomena such as complexity, rarity and diversity, it would seem that stated preference techniques are inadequate to the task of valuation. Indeed, some argue that it makes little sense to
attempt to value the global ecosystem that we unquestionably depend on, and that a more constructive course might be take into account political priorities rather than abstract valuation
studies (El Serafy, 1998; Rees, 1998).
An alternative valuation tool that may provide more informative results than hypothetical stated
preferences is the revealed preference approach, which entails direct observation of choices actually made in a social-ecological and economic reality. Naturally, revealed preference methods
have their own limitations, related to simplifying assumptions and to the fact that they are only
able to address a narrow selection of use values. A humble approach should be adopted towards
what valuation studies can actually deliver, and there is a distinct need to broaden the scope of
valuation, address new issues in valuation exercises and to integrate different valuation methods
(Gómez-Baggethun et al., 2014; Kallis et al., 2013).
2.2.2 Hybrid service bundles
Ecosystem service bundles
In addition to the social–ecological complexity inherent in the generation of ecosystem services,
individual ecosystem services also interact in often unpredictable ways (Rodríguez et al., 2006).
Some services “come together” in interdependent bundles, while others occur as trade-offs
(Bennett et al., 2009; Raudsepp-Hearne et al., 2010). Trade-offs can also occur across space and
time, meaning that the increase in the provision of a particular service may negatively affect ecosystem services elsewhere or in the future (Rodríguez et al., 2006; Wang and Fu, 2013). Additionally, observed trade-offs between two services can be due to the effect of a common driver or
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a real interaction between those services. For example, the use of fertilizers and pesticides for
improving crop yields is a driver that leads to trade-offs between crop production and water
quality. In contrast, the trade-off between carbon sequestration and water provisioning is the
result of a real interaction between services, as the increase in evapotranspiration caused by tree
growth decreases water availability (Bennett et al. 2009). Thus, depending on the type of tradeoffs, different measures will be required for mitigating negative outcomes.
A growing number of studies have featured empirical assessments of multiple ecosystem services and their interactions (e.g. Andersson et al., 2015b; de Bello et al., 2010; Maes et al., 2012;
Martín-López et al., 2012; Plieninger and Horst, 2014; Qiu and Turner, 2013; Raudsepp-Hearne
et al., 2010; Turner et al., 2014). However, not surprisingly, most of this research varies in scale
and methodology, which makes cross-study comparisons difficult. Comparisons across studies
are important in ecosystem services research, because they allow for the generalization of local
or regional findings and help to disentangle the effect of context-dependent drivers from real
interactions between services.
Hybrid cases
Many studies have been devoted to the identification of which urban features promote or provide different services and benefits. However, the combination of features that together constitute experiential values remains elusive. Especially in cities, the built environment interweaves

with UGI. For example, walkability studies have shown how factors like architectural design,
variation, age, signage and quality of streets together with weather, topography, perceived
safety and different UGI components all influence walking behaviour (e.g. Hansen de
Chapman, 2008).
A better understanding of bundles of ecosystem services and how they combine with other factors such as context (land use, infrastructure, structural position and “urban” or social services)
will help in planning attractive urban environments. Cities have long been planned to supply
services to meet the needs of the inhabitants, but often sector by sector, without too much attention to how sectors overlap or could be integrated. Nature based solutions and UGI offer opportunities to combine other types of urban infrastructure and socio-technological systems with
green qualities and ecosystem services. However, any such attempts will need clear incentives,
starting with recognition of the value of multifunctionality and origins and ways of achieving it.
Branding, identity and intangible services
Physical assets are not the only reason why certain places are perceived as valuable. Placefocused research (sense of place, tourism, pricing studies, landscape architecture and design etc.)
has shown that perceived and culturally constructed identity of for example a park has an important value in itself.
It has also been found that quality of life indicators related to environmental amenities (such as
recreation opportunities and relaxed lifestyle) influence the selection of business location, especially in rural settings (Johnson and Rasker, 1995). More broadly, such quality of life indicators
are likely to contribute to local economic development, although they seem to be the softer, additional factors that create optimal conditions for economic success, which only work on top of
other more basic necessary conditions, such as connection to transport networks, good infrastructure, knowledge and information resources, financial resources and proximity to existing
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major business centres (Wong, 2001). Some studies indicate environmental quality as the most
important quality of life factor considered by business entities, nevertheless this may not be the
priority for most business representatives responsible for making location decisions (Gottlieb,
1995, 1994; Salvesen and Renski, 2002).
The availability and quality of urban green space tends to be included as one of the important
aspects of urban competitiveness (Jiang and Shen, 2010) and it is included in many rankings
comparing cities with regard to quality of life and competitiveness, such as Monocle Magazine’s
“The Most Liveable Cities Index”. Nevertheless, UGI issues are still missing from most mainstream discussions on urban competitiveness (Begg, 1999; Ni, 2012) and the only thing that
tends to be considered is environmental quality, broadly understood (Economist Intelligence
Unit, 2013). Even the Green City Index, prepared by the Economist Intelligence Unit and sponsored by Siemens, does not explicitly refer to UGI but only to major environmental quality and
governance categories (Siemens, 2012). Similarly, quality of living rankings and reports (such as
those prepared by the Economist and by Mercer) only refer to general environmental conditions
(such as safe and clean environment, institutional capacity to deal with environmental problems,
and absence of natural hazards) rather than UGI or green space availability. This is even the case
with competitions like the European Green Capital Award organized by the European Commission, where cities are assessed based on 12 criteria, of which green space is only one.
2.3

Ownership and rights

2.3.1 Rights and obligations
GREEN SURGE Milestone 30 pointed out that money that is directly related to the provision of
ecosystem services is being earned in and around UGI, but that it is a tacit economy and very
little of this cash flow goes toward conservation or sustainable development. The milestone further hypothesized that a system of rights and obligations may help institutionalize and find new
financial arrangements for UGI maintenance. There is a lack of focus on real cash flows, thereby
ignoring economic actors that are already profiting from green spaces and missing opportunities
for sustainable financing. Identification of existing cash flows and the beneficiaries in and around
UGI is the first step towards finding new ways to finance green spaces. To do this, former GREEN
SURGE partner Triple E developed a system of rights and obligations as a means of financing
nature conservation.
Obligations come in the shape of expenses as, under this new system, beneficiaries are obliged to
protect and manage UGI and the ecosystem services it provides. Managing UGI and protecting
ecosystem services necessarily compels or precludes certain actions and both cost money (the
latter in the form of lost income). To finance these obligations, and indeed persuade people to
fulfil them, a system of rights would be implemented. Organizations are given the right to perform certain activities that will generate income, so long as an agreed portion of that income
goes into protecting UGI. This could be the right to raise a toll or a parking fee or perhaps the
right to mount certain touristic endeavours (hotels, restaurants). In some extreme cases, under
special circumstances, it might even be the right to sustainable extraction of raw materials in and
around UGI.
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Obligation, in the sense it is used here, is consistent with the dictionary definition, i.e., something
by which one is bound or obliged. Conversely, right is used in a very specific sense here and
therefore it is necessary to provide a working definition:
A privilege granted to an organization in the form of continued use of a particular space, product or
service, associated with UGI and ecosystem services, granted only on the basis that said organization agrees to fulfil ecological obligations stipulated in advance.
In this sense a right is something to be conferred and then owned. It is governments who must
play the role of conferrer of rights, instead of the traditional role of funding body and enforcer.
Concessions would only be given on the strict condition that the receiver fulfils certain ecological
obligations in that area. For example, a commercial organization might requests a right (to perhaps place a hotel near a national park or an attractive urban green space) and only receive the
concession if it agrees to perform, or pay for, a stipulated amount of conservation and maintenance activities.
Natural resource management, here as UGI management, entails long-term liabilities and a longterm arrangement represents a more attractive and viable prospect for the organization concerned, whether it be an organization focused predominantly on conservation, or one for which
conservation is a secondary obligation. For conservation organizations, a long-term right represents a stable source of funding, preferable to perpetually applying for government subsidies.
These are usually short-term, have ever-changing conditions and often involve the possibility of
being revoked entirely. Government subsidies and direct financing cannot be considered a good
basis for sustainable financing when they are open to ever changing political agendas and priorities. And equally, for enterprises whose main focus is not conservation, a long-term right represents an attractive economic advantage. A hotel operator near UGI, who holds a long-term license to operate there, has an incentive to remain and fulfil their obligations. However, as the
Stockholm example shows, many beneficiaries and commercial users of green spaces and urban
commons are short term and how to best include these in a rights–obligations system remains to
be explored and discussed.
2.3.2 Property and use rights
Studies show that property right dynamics can be quite influential in shaping human relationships to land, e.g. by helping counteract the growing disconnection of urban residents from nature (Pyle, 1978) and promoting engagement in stewardship activities (Colding and Barthel,
2013; Colding et al., 2013). The ongoing trend of privatization of urban public land (Lee and
Webster, 2006) limits and restricts where and how people not owning land can practically engage with urban ecosystems and their services, and if associated with loss of resources
(knowledge, work hours, money) this development might constrain the capacity to maintain the
flow of ecosystem services in times of change (Colding and Barthel, 2013). Unclear property and
use rights may lead to under-utilised UGI while too detailed rights and subdivisions by use and
purpose easily lead to unequal access to previously public goods (Lind, 2010). Access to green
spaces and ecosystem services is the most obvious rights issue, but not the only one.
UGI is usually fitted with a bundle of rights to specific commodities – layout, content and configuration, level of services, infrastructure etc. These could potentially be rethought and structured
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to provide new ways to fund and govern urban landscapes and UGI. Effectively shortening the
loop between investment and benefit will unmask needs and facilitate discussions about who is
obliged to contributing to meet those needs. Rights and obligations can be designed spatially as
well as institutionally, which means that development and constant evolution is inherent, and
can be influenced proactively to support well-functioning UGI. As Webster (2010, p. 107) states
in one of his concluding remarks “A city with a hierarchy of open spaces delivered as a set of carefully designed and governed club spaces is likely to be a more efficient, liveable and sustainable city
than one in which all open spaces are indiscriminately and artlessly open access. […] We are accustomed to thinking in terms a hierarchy of open spaces in the physical and functional sense. We
should also think of a hierarchy of open spaces in the institutional sense: which institutions can
most effectively preserve the accessibility value of different kinds of physical and functional spaces?”
2.3.3 Obligations and reinvestment in UGI maintenance
Different property and use right systems, and mechanisms for pricing these also offer ways to
decentralise and fine tune investments in for example UGI. Drawing primarily on Webster
(2010) and Colding and Barthel (2013), we outline some of the options:
Land tax
The value of a property for residency or for operating a business can be thought of as equalling
all or some portion of the anticipated net benefits or profit from either living or operating the
business at that location. Many of these benefits can be seen as partly created by the large-scale
accumulation of public goods and positive spill over or externalities from surrounding land uses
and activities, such as proximity and access to various types of green spaces and different service
outlets. As such, it was early argued (George, 1879) that at least some of this added value belong
to the general public and should be reinvested in the public goods that create it. On these
grounds locational premium can be taxed, although there are a number of issues with deciding
the added, non-earned value of location (see Webster, 2010).
Land leasing
Land leasing is different from land tax in that the state takes ownership of land and directs the
investments in improved accessibility. The state may either act as a developer itself, directly investing in infrastructure – green, grey and blue – and other utilities, or lease land to developers
who then do the actual work. Once developed land is leased out, the revenues can be reinvested
in maintenance and improvements. According to Webster (2010, p. 94), state ownership has the
advantage that “the state can make plans – collective action mechanisms to achieve specific improvements in accessibility – and contractually oblige lessee land users to abide by or to implement
those plans”.
Tax-funded general-purpose local government
A third alternative is to levy taxes on retail sales, different activities like tourism, properties and
business, which then provide local governments with funds for investing in infrastructure and
services. In this case the local government can make reallocations of money from one area or
sector to another. Local taxes are often supplemented by transfers from higher levels of government funded by other sources of general taxation, such as income, corporate and road taxes
(Webster 2010). While being less direct in terms of purpose and use, general-purpose taxes allow for re-allocation of funds, also making sure less “attractive” green spaces are maintained.
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However, general-purpose taxes may not necessarily be the best mechanism for capturing the
value of location. The spatial scale over which the “goods” are consumed is often much smaller
than the city itself, or consumed only by a subset of the population.
Fiscal decentralisation and special tax districts
Instead of general-purpose taxes at higher scale levels, taxes can be specified to the level most
appropriate to a particular tax base and purpose, which is referred to as ‘fiscal decentralisation’
or ‘fiscal federalism’ (Webster 2010). In the USA this has been applied extensively through socalled ‘special tax districts’. While providing transparency and a direct route for financing
through a dedicated revenue source, economies of scale in inter-service delivery are less easy to
realise (ibid).
Club neighbourhoods
Club goods and club neighbourhoods are characterised by collective ownership of local public
goods. They involve a group of economic agents who have agreed to set up an institution designed to fund and organise the enhancement of specific services or, in the light of this report,
urban green spaces and UGI. They include for example homeowner associations, business improvement districts, yards and other commons. The organisation levies a fee to reinvest in
shared services and infrastructure and thus in the overall value of the neighbourhood.
Public-private partnerships
There is no one definition of public-private partnerships and depending on the country, may
include anything from relatively short term management contracts (with little or no capital ex-

penditure), through concession contracts, to joint ventures where there is a sharing of ownership between the public and private sectors. These partnerships fill a space between government run or procured projects and strict privatisation, the latter being avoided by the government retaining ultimate responsibility. For example, the municipal government may sign off a
contract with a local neighbourhood association handing over the management responsibility
of municipally owned land, endowing the association with the right to e.g. restore, manage or
develop the area.
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3

METHODS AND APPROACHES
This chapter will introduce several approaches to mapping and understanding the economic
importance of green infrastructure with business as the primary focus. These approaches are
novel and allow us to test several hypotheses regarding the influence that UGI as a whole, and
UGI components individually, have on business activity. We explore different aspects of value,
including revealed value and perceived value, and we incorporate a range of beneficiaries. These
studies aim to identify business opportunities, contribute to innovative policy and planning decisions and uncover existing conceptions and misconceptions relating to UGI. They also provide
important insights into discussion on rights and obligations connected to the use of UGI.
We begin in section 3.1 with a study intended to discover the value of UGI proximity to business.
More specifically, we map cafés in relation to parks, aiming to find out if café density in urban
settings is higher around parks. In this way, we hope reveal the value of UGI through the lens of
increased footfall and thus more potential customers. Similarly, section 3.2 explores revealed value relating to location. In this case we look at R&D companies, postulating that creative industries are likely to situate their facilities near or overlooking green space in order to benefit from
its positive effects on staff well-being and productivity. These studies reveal the most direct and
obvious benefits related to urban green space but are unlikely to capture ecosystem complexity
or bundles of ecosystem services, which represent the most important general objectives for
future work on the valuation of ecosystem services. To produce a more complete picture, a mix
of strategies and approaches will need to be taken.
Perceived value (as opposed to revealed value) could represent an important part of the valuation toolbox mix, as it gives an account of who considers themselves to be beneficiaries, and to
what extent, pointing toward possible future research avenues. The focus of section 3.3 is on
perceived value and beneficiary awareness, and working with data gathered concerning café density near parks, we surveyed café owners and staff about the perceived benefits of having green
space close by.
Section 3.4 returns to revealed value, once again relating to UGI proximity, but in this case we
scrutinise the market value of residential housing property. Recent hedonic pricing studies have
assessed the effects of various structural, locational and environmental attributes on the sale or
rental price of real estate. In general, structural and locational attributes are more important
than those related to environmental quality or distance to green spaces (Czembrowski and
Kronenberg, 2015). Nevertheless, the importance of green space for the property market is evident, as we will discuss.
Sections 3.5 and 3.6 approach value from slightly different angles. In 3.5 we investigate current
use rights and policy frameworks surrounding urban green space and the cash flow generated by
trading permits to use public land for commercial activities. From the perspective of the rightsobligation framework proposed in section 2.3, we look at the obligations businesses are bound to
in return for the right to use UGI, including instruments like fees, taxes and permits. In section
3.6 we explore use values and the values bestowed by urban form. By describing various methods,
we begin to outline the relationship between urban form and UGI use and perceived values. This
section provides some insights into the value and use of green space, but more importantly
points toward next steps in research, planning and policy interventions.
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3.1

Mapping cafés around urban green spaces for Berlin, Bari, Edinburgh and Utrecht

3.1.1 Introduction
In the first study, we introduce a method for mapping businesses and services around green
space. Visitor attractions like big parks can have a positive influence on businesses in their surroundings if the services on offer align with the needs and interests of the visitors. Presumably
this would lead to an aggregation of different types of business around different green spaces.
Greenery itself also enhances sales opportunities. A study from the USA found that shoppers
across 26 different-sized cities reported being willing to travel further to visit, stay longer once
there, and more frequently visit, business districts with trees (Brengman et al., 2012). Green design features linking to daylight and greenery availability, including both indoor and outdoor
green space, are associated with benefits like positive shopper perceptions and behaviour, lower
customer stress and improved staff motivations; all of which positively influence store image
and customer willingness to pay more for goods and services. These issues are increasingly important considering the competition that traditional shopping facilities experience from on-line
commerce (see in particular Wolf, 2014). However, it should be noted that integrating greenery
into commercial areas must be designed on a case-by-case basis. Joye and co-authors (2010, p.
62) showed that greenery “can potentially reduce access to shops or products, hide shop frontage and advertising, and exacerbate crowding if situated incorrectly”. We hope to find out here if
the attractiveness of urban greenery is reflected in the presence and location of cafés.
3.1.2 Methods
A novel method for mapping businesses and services around green spaces was developed and
applied to the GREEN SURGE ULLs and one of the GREEN SURGE Tier 2 cities (Table 1), with detailed information provided only for three ULLs (Berlin, Bari and Edinburgh) and one Tier 2 city
(Utrecht). For this Deliverable, only results for cafés are shown and discussed, because these
businesses are common in all parts of Europe and easy to define.
The first step was to extract data on green spaces from Urban Atlas (EEA, 2010) by selecting and
exporting the “Green urban areas” class 14100 for each city. Because the core cities (administrative boundaries) were the focus of this study, the green space layer of each city was clipped by
the respective core city area from the Urban Audit layer (European Commission, 2004).
The next step was to derive location data of businesses and services from OpenStreetMap
(OSM)1, which provides free maps of the world with content created by volunteers. To extract
the data for each city, we used the R package osmar in R (Schlesinger and Eugster, 2012). First,
the core city area was loaded into R. Because the cities are too large for downloading OSM data at
once, a 1 km grid was created. OSM data was then downloaded for each grid cell and later combined into a single layer. The OSM data was reduced to point location data and only nodes with
the tag “café” were selected. In OSM, cafés are defined as rather informal places with a sit-down
facility where beverages and light meals and/or snacks are sold. Cafés range from tea and coffee
shops that just sell tea or coffee and cakes through to bistros selling meals with alcoholic drinks.
1

http://wiki.openstreetmap.org/.
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Finally, each green urban area was buffered with five buffer rings: -5–100 m, 100–200 m, 200–
300 m, 300–400 m, 400–500 m. If the buffer reached outside the core city area, it was clipped.
The first buffer started from 5 m within the green space in order to account for possible mapping
differences between Urban Atlas green space and OSM. Finally, the total area and the number of
cafés were derived for each buffer and for the whole city. Figure 1 shows the urban green space,
café locations and the buffer rings for a detail region.

Figure 1: Green spaces and café locations in Berlin. The figure on the right shows buffer rings of 100 m
around green spaces for an enlarged section.

3.1.3 Findings and insights
Cafés were mapped in all ULL cities and Tier 2 cites (see Table 1). The densities of cafés range
between 3.3 cafés per km² in Lisbon and close to zero per km² in Szeged. Although these numbers provide an initial insight into quantitative distribution of cafés around urban green spaces,
it is not appropriate to directly compare cities based on these numbers because the level of detail
of the primary data varies. This is due to the fact that the number of volunteer contributors of
data differs across countries. In some cities, the number of cafés is so low that results cannot be
considered representative or meaningful; for example, Lodz (27 cafés in OSM), Szeged (only 9
cafés in OSM) and Oradea (only 6 cafés in OSM). It can be assumed that these cities have many
more cafés that are not recorded and so they will not be discussed below. For most other cities,
the number of cafés is reasonable (>50 for 17 cities) and high (>200 for 8 cities). The highest
number was found in Berlin, although the density value is not the highest (n=1713 at a density of
1.9 per km²; Figure 2). Total number of cafés certainly depends on the total administrative area
of the respective city. The detailed buffer analysis revealed that most cities show more cafés near
green spaces than further away. Bari has the highest density directly around green spaces (-5 –
100 m buffer). Eight cities show a peak of density at 100–200 m (Aarhus, Edinburgh, Helsinki,
Linz, Ljubljana, Malmoe, Poznan, Stockholm), seven at 200–300 m (Amsterdam, Barcelona, Berlin, Halle an der Saale, Lisbon, Milan). Only two show peaks at distances > 300 m (Bristol,
Utrecht). Figure 3, Figure 4 and Figure 5 show examples for each case.
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Table 1: Cafés in ULL and Tier 2 cites, in distance bands from parks.
City

Whole city
#

Amsterdam

km²

100 - 200 m

-5 - 100 m
#/km
²

284

219

1.3

#

km²

#/km
²

#

km²

200 - 300 m
#/km
²

44

33

1.3

52

25

2.1

#

km²

300 - 400 m
#/km
²

46

19

2.4

#

km²

400 - 500 m
#/km
²

#

km²

#/km
²

31

15

2.1

23

12

1.9

44

470

0.1

7

22

0.3

11

22

0.5

4

23

0.2

5

22

0.2

10

22

0.5

245

95

2.6

23

12

1.9

36

12

3.0

43

11

3.9

33

9

3.7

27

7

3.9

68

115

0.6

23

10

2.2

22

11

2.0

12

10

1.2

7

8

0.8

3

8

0.4

Berlin

1713

890

1.9

415

123

3.4

382

117

3.3

383

106

3.6

234

89

2.6

130

70

1.9

Bristol

52

112

0.5

14

24

0.6

16

20

0.8

5

17

0.3

12

12

1.0

2

8

0.3

Edinburgh

418

262

1.6

115

31

3.7

125

27

4.6

87

22

4.0

43

16

2.7

24

12

2.0

Halle (Saale)
Helsinki

53

137

0.4

13

17

0.8

10

12

0.8

18

9

2.0

5

8

0.6

3

7

0.4

235

177

1.3

88

40

2.2

80

30

2.7

37

21

1.8

12

15

0.8

6

12

0.5

81

97

0.8

15

15

1.0

32

13

2.5

22

11

2.0

11

8

1.4

1

6

0.2

279

85

3.3

65

15

4.3

44

13

3.4

66

13

5.3

35

10

3.4

30

8

3.8

Ljubljana

68

276

0.2

9

10

0.9

13

12

1.1

13

13

1.0

6

14

0.4

5

14

0.3

Lodz

27

294

0.1

2

23

0.1

5

22

0.2

15

21

0.7

4

18

0.2

0

15

0.0

Malmoe

76

154

0.5

23

29

0.8

30

22

1.4

17

16

1.1

6

12

0.5

0

9

0.0

512

181

2.8

68

30

2.3

110

29

3.8

118

26

4.5

87

22

4.0

50

17

2.9

6

116

0.1

1

4

0.3

1

4

0.3

1

4

0.3

1

3

0.3

1

3

0.3

Aarhus
Barcelona
Bari

Linz
Lisbon

Milan
Oradea

58

263

0.2

15

39

0.4

21

32

0.7

15

26

0.6

7

20

0.4

0

16

0.0

635

201

3.2

261

73

3.6

196

38

5.2

84

19

4.4

39

11

3.6

20

7

2.7

Szeged

9

287

0.0

5

13

0.4

2

11

0.2

1

10

0.1

0

9

0.0

0

9

0.0

Utrecht

72

100

0.7

8

19

0.4

11

16

0.7

20

13

1.5

16

9

1.8

13

7

1.9

Poznan
Stockholm
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Figure 2: Café density in Bari in different distances around green spaces.

Figure 3: Café density in Edinburgh in different distances around green spaces.

Figure 4: Café density in Berlin in different distances around green spaces.
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Figure 5: Café density in Utrecht in different distances around green spaces.

3.2

Location of medium-sized R&D companies in European cities

3.2.1 Introduction
In this study we look at whether creative businesses, specifically those involved in R&D, might
locate themselves near UGI. Several recent studies indicate that urban green space use and especially views overlooking it contribute to employee well-being, job satisfaction, productivity and
creativity (Gilchrist et al., 2015; Loder, 2014; Lottrup et al., 2015). They even suggest that “a view
of a green outdoor environment at the workplace can be an important asset in workforce work
ability and job satisfaction” (Lottrup et al., 2015, p. 57). Such benefits contribute to economic
growth (Rolls and Sunderland, 2014), but even more importantly they contribute to human wellbeing in cities. Urban green infrastructure (UGI) attracts people to live, work, shop and recreate,
and contributes to well-being in places like hospitals and educational facilities. All of these wellbeing benefits can be translated into economic benefits, for which there is growing empirical
evidence. Consulting companies use this evidence to advise clients on the introduction of UGI
components into their facilities, on the grounds that “incorporating nature into the built
environment is not just a luxury, but a sound economic investment in health and productivity,
based on well-researched neurological and physiological evidence” (Terrapin Bright Green,
2012, p. 3).
In general, improving the urban environment has been found to be good for business and employment (Werna, 2013). This includes improving air and water quality, curbing the heat island
effect etc., all of which can be aided by UGI. Some studies confirm the significant relationship
between access to green space in and around workplace and workplace attitude (Lottrup et al.,
2013) and reduced stress (Pati et al., 2008; Stigsdotter, 2004). Others highlight the positive impacts of protecting wildlife habitat on corporate grounds for the employees’ job enthusiasm and
satisfaction (Kaplan et al., 1996). Moreover, we can logically assume that the evidence that UGI
improves physical and mental health indicates that it should also lead to improved labour
productivity and reduced worker absence (Rolls and Sunderland, 2014). Many experiments
demonstrate that introducing plants and greenery into office space improves workers’ subjective
perceptions of air quality, concentration, and workplace satisfaction as well as objective
measures of productivity (Nieuwenhuis et al., 2014), although with regard to indoor vegetation
the evidence is not conclusive (Bringslimark et al., 2009).
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The positive influence of green on labour productivity should be particularly recognized in the
R&D branch, where creative thinking is a daily necessity. In this study we check if the density of
green areas determines the location of European companies involved in scientific R&D, in which
we might expect employee concentration and creativity to count most. In light of the above cited
literature on the benefits of UGI for workplaces, we hypothesize that R&D companies locate their
facilities in cities with high percentage of green space and we also expect that they prefer green
surroundings.
3.2.2 Methods
The first phase of our analysis was to establish the correlation between the number of facilities
per ha and the amount of greenery per ha. The location of the companies comes from the
Amadeus database, one of the largest datasets on European enterprises. We decided to take into
consideration only the medium-sized companies because the only available geographic data was
the address of headquarters. It is likely that medium-sized company headquarters are also their
R&D facility, whereas for large companies this may not be the case (our assumption). The dataset
contained 4334 enterprises whose addresses were put on the map with the use of Google’s Geocoding application.
The data on green areas come from the Corine Land Cover 2006 seamless vector data available
at EEA website. The dataset included all available types of green spaces which could potentially
serve as an attractive window view i.e. green urban areas, broad-leaved forests, coniferous forests and mixed forests. As an approximation of the city administrative boundaries (needed to
calculate the percentage of green areas in total urban area) we used the “Urban morphological
zones” also coming from the EEA database. We took into consideration only the cities with at
least one R&D facility (which gave us 1060 cities). The second phase of our analysis involved
calculating the average percentage of greenery in the 50 m, 100 m and 500 m radius around the
R&D facilities.
3.2.3 Findings and insights
The first phase of our study did not give the expected results. We found a seemingly illogical
negative correlation between the percentage of greenery in total city area and the number of
scientific R&D headquarters per ha (Figure 6). This is due to the fact that even though both of
these variables correlate strongly with the city area, they are correlated in opposite directions:
the percentage of greenery increases with city size, while the number of facilities per ha decreases at almost perfect logarithmic rate (Figure 7).
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Figure 6: Facilities per ha against percentage of greenery.

Figure 7: Facilities per ha against the city area (scatterplot for cities smaller than 1 000 ha).

Given that the size of the city is an important factor, we tried to control for it by dividing the
sample into 4 subsamples according to quartiles of the city area. The graphs show no correlation
between the percentage of greenery and the number of facilities per ha for the first three groups
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and the expected positive correlation in the last group, but the scatterplot shows the relation is
not particularly strong, as indicated in Figure 8.

Figure 8: Facilities per ha plotted against percentage of greenery in different groups of cities depending
on the size of the city – upper left: first quarter of the sample (the smallest cities); upper right: second
quarter; lower left: third quarter; lower right: fourth quarter (the largest cities).

However the conclusion holds: we found no positive correlation between the density of green
space and the number of facilities located in the city.
The second phase of the study was to calculate the percentage of greenery in the 50 m, 100 m
and 500 m radius around the R&D headquarters. The results were also contrary to our expectations as the shares of greenery in each of the radius turned out to be lower than the average
share of greenery in the total city area (respectively 1.2%, 1.5% and 4.9%, compared to 5.3%).
We found no support for the hypothesis that the potential of green is recognized by the middlesized European R&D companies. The illogical negative correlation between the number of facilities per ha and the percentage of greenery might be caused by the fact that both variables are
strongly correlated with the city area and that the “green area” definition used did not capture
perceived qualities. Interestingly, there is quite a rich literature that indicates that environmental amenities (not simply views) may be important to business location – especially in rural areas
(Johnson and Rasker, 1995). This is principally related to the fact that environmental amenities
offer recreational opportunities and a relaxed lifestyle and thus translate into higher quality of
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life. Hence, companies may not have to locate directly in green surroundings to benefit from the
positive effects of green space on labour productivity, but in areas where green space is within
reasonable reach and for employees who live nearby, increasing quality of life (and so indirectly
increasing labour productivity). This suggests that broader quality of life categories (of which
urban green space quality and availability are an important part) need to be considered in studies of business location selection. Furthermore, these categories should be considered and accounted for by local authorities and communities that wish to attract prospective investors.
3.3

Perceived benefits of close proximity to green space: cafés in Berlin

3.3.1 Introduction
In this study, we investigate how business owners and employees perceive UGI in relation to
attracting customers to their business. From the perspective of beneficiaries, an important factor
relating to branding is location. Local surroundings may be particularly important to the branding of an individual company, and may help to improve its image (such as well-kept green spaces
within and around shopping centres that are meant to attract prospective shoppers). A second
factor relating to this is scale. Namely, on which scale does green space contribute to labelling
and branding? In the case of local surroundings, we deal with cultural ecosystem services, directly related to aesthetics and image. In a broader scale, locating a company within a green area
helps it draw from various cultural and regulating services, related to identity and cultural connection to that area, but also to microclimate and positive influence on labour productivity. Finally, location in a specific ecological region makes it possible for a company to draw on specific
natural conditions, i.e. regulating and supporting services.
In each of these contexts, different urban green spaces have an important place-making potential
associated with people’s connection to innovative regeneration projects (e.g. urban brownfields,
see Franz et al., 2008) and to already existing features of local ecosystems (Tidball and Krasny,
2014). People may be attracted to specific locations either because of the constructed or innate
properties of those locations. The importance of urban green space for business location and for
the ability to gain additional benefits (like rent from green space proximity, similar to the examples in 3.5) constitute very interesting avenues for further research, which we have attempted to
study more closely in sections 3.2 and 3.1 respectively. For this study, we ask business owners
and staff whether they think close proximity to green space is important to their business. We
explore how these perceptions function at a local scale, in an attempt to uncover how businesses
perceive cultural ecosystem services provided by parks.
3.3.2 Methods
A pilot study was conducted in Berlin on the experiences and perceptions of café owners and
staff about the importance of proximity to green space (questionnaire in the Appendix, A.2).
From the OSM data used to map café density (see above section 3.1), the 100–200 m distance
band was selected, being both close to parks and having a high incidence of cafés. Here we assume that proximity to green space is likely to be more important for businesses close to parks
than those in outer distance bands. Six parks were chosen and from there a random selection of
cafés was visited in order to perform the survey. To provide some data on café revenues, the
price of a regular coffee was mapped. The following questions were asked:
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1.
2.
3.
4.
5.
6.

How long has the café been here?
Did the location next to this park matter for the choice to establish the business here?
Is there seasonal variability in the number of guests, visitors?
Would it different if there were no parks nearby?
Where do your guests come from? Berlin?
If not, where are they from?
In addition to these core questions, the following items were asked in order to get a better picture of the interview location and situation: Object, day, researcher, price in EUR (regular coffee),
observation about how busy the café was (empty, medium busy, overrun with guests), weather
(sunny, cloudy, rainy).
The following green spaces in Berlin were chosen for the pilot (Figure 9):

•
•
•
•
•
•

Görlitzer Park (GP);
Treptower Park (TP);
Tempelhofer Feld (TF);
Leise Park (LP);
Park at Gleisdreick (PG;
Humboldthain Park (HP).

Treptower Park

Tempelhofer Feld

Park at Gleisdreick

Humboldthain Park

Görlitzer Park

Leise Park

Figure 9: Impressions of the selected parks in Berlin.

The answers analysed in the following give a very rough and tentative picture of the perceptions
of café owners and staff about the value of having green space close to their business. In total,
some 60 cafés (of various kinds and including some that might be categorised as bars) were visited (see list in the Appendix). There was no café that did not respond.
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3.3.3 Findings and insights
There were some marked temporal differences among the cafés. Some in the eastern part of the
city had been situated there for a long time (around Treptower Park, one of the most important
of the former GDR capital) and, very interestingly, two cafés were established in the late 1970s
close to the Tempelhof Field at a time when the field was still used as an airport. Thus, green did
not play a role in location decision, but rather the function of the area as airport. Figure 10 shows
that for 4 out of 6 park surroundings the location close to these parks is assessed as being comparatively important (score value 3) important (score value 4) to very important (score value 5)
for the business. For two areas, the surroundings of the Humboldthain Park and the Leise Park,
the green space close by seems to be of lower importance as assessed by the staff/owners of the
cafés. Respectively, the question “Would it be different if there were no parks nearby?” was answered (Figures 3.4.2 and 3.4.3). Three out of six with park surroundings note seasonal variability with higher visitor frequency from May to October: Tempelhof Field Park, Görlitzer Park and
the Park at the Gleisdreick, three parks with distinct open air leisure activity and sports facilities.
As a rough estimate by the staff and owners, most of the café visitors come from Berlin. However,
there was some variation. There was a comparatively high share of “locals” in the cafés around
the Treptower Park and a lower estimated share in the Görlitzer Park and the Tempelhof Field
Park, which seem to attract a higher share of “non-locals” and international visitors.
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Figures 10 and 11: Scores by the café personnel or owners with respect to the importance of the park
vicinity for the location of each business (the higher the score, the higher the perceived importance of the
park vicinity) and the estimated share of “Berliners” visiting the park over one spring-summer season
(2015).

Coffee prices did not differ between cafés in relation to distance from the six parks studied. Differences were found but the sample size was not large enough in this pilot study to derive statistically significant data or to begin to draw any conclusions. In a larger study in autumn 2015,
more cafés will be studied and thus more clear results can be expected.
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3.4

Hedonic pricing using a web based tool for information on apartments sales, Malmö as an example

3.4.1 Introduction
Many studies have indicated a connection between access to public green space and the market
value of housing property. Such connections can be investigated through traditional methods of
hedonic pricing but will need to, as we argue here, incorporate the latest state-of-the-art methods used to control for spatial autocorrelation. Here we draw on a case study from Malmö, Sweden, to outline a state-of-the-art methodology for analysing spatial connections and the market
value of close proximity to green space, in this case public parks (the full study is presented in
Engström, unpublished). The data used for the hedonic pricing study consists of real estate
transactions for both ownership apartments in cooperative housing associations and private
housing, in the municipality of Malmö and covers the period October 2010 to April 2015. Malmö
municipality, with a land area equal to 158.39 km2 and a population size of around 300 thousand, is located in the south of Sweden, with easy access to Copenhagen via a bridge and tunnel
connecting Sweden to Denmark. The transaction data includes information on e.g. sales price, list
price, contract date, living area, floor number, monthly fees, number of rooms and two types of
geographical information both in terms of an address and county but also as in terms of geographical coordinates (latitude and longitude). The data set was obtained from Svensk Mäklarstatistik, which together with Statistics Sweden collects the data from the majority of real estate
agent firms in Sweden (see GREEN SURGE Milestone 29).
3.4.2 Methods
We imposed a number of delimitations in order to minimise the likelihood of errors in our dataset. First, we removed all transactions where the data were either missing or extreme. For the
final sale and list price this involved removing all transactions with a sale or list price below
10,000 SEK (~1400$) or above 10,000,000 SEK (which we considered to be very unlikely). We
also removed all observations where the provided living area is zero, negative or missing, and
where the monthly fee is negative or missing. We also checked for internal inconsistencies in the
geographic information provided by the real estate agents, i.e. we wanted to test whether the
address information entered by the real estate agents also matched the coordinates they provided, for each respective transaction. This was done by geocoding the entire dataset, i.e. finding
and attaching the geographic coordinates for some geographic data provided in other formats.
This was done by processing the address and county specific information for each transaction in
Google's geocoding API, which then provided us with a new set of geographic coordinates based
on this information. Using GIS software we then measured the Euclidian distance between the
coordinates returned by the Google's geocoding API and the transaction coordinates provided by
the real estate agents and removed all observations with large discrepancies (distances) in the
geographical information provided (the cut-off was made at 50 meters). GIS software was used
to place the remaining transactions in their corresponding Census tract based on these geographical coordinates. Finally, we decided to exclude all observations with distances more than
1000 meters from the closest park. After making these cuts the final number of observations was
16,655, covering the period October 2010 to April 2015.
Data on parks (which, it should be noted, are not the only type of publicly available green space,
although they are the most common and flexible in terms of use) were obtained from Malmö
municipality as a GIS map layer. These data included park area and location, treating all parks as
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equal regardless of content (e.g. facilities, infrastructure) or character (e.g. management, dominant vegetation). From this dataset we excluded small parks with sizes below 40,000 square
meters. To capture potentially important socio-economic information, such as income and ethnic
diversity, we constructed two variables, i) median yearly incomes for families 20 years and older; ii) share of population with non-European birthplace. Recent media cover indicates that these
variables may be negatively correlated (that is high median incomes entail a lower share of population with non-European birthplace), based on average population data for geographical units
of 250 by 250 meters attained from Lantmäteriet.2 We expected these variables to influence
property prices (higher prices with increasing median incomes and lower prices for addresses in
areas with a higher share of the population having non-European places of birth).
We used data on apartment sales prices along with other observable characteristics of apartments in order to estimate the marginal willingness to pay for living close to a park. This was
done in a multiple regression model using apartment price as the dependent variable and various characteristics as explanatory variables. Theory has little to say about the form of the hedonic pricing function. However, from graphical inspection of our variables we concluded that at the
minimum the final price variable in our data set would benefit from a log transformation to better fit a normal distribution. As in much of the hedonic pricing literature we used both log-log
forms and semi-log forms for our pricing function, which implies that parameters may be interpreted as either a percentage change in the explanatory variable leading to a percentage change
in the dependent variables (log-log) or a one unit change in the explanatory variable resulting in
a percentage change in the price of the apartment (semi-log form).
Descriptive statistics for all of the variables in our dataset can be found in Table 2. The average
contract price for a sale during the period of data collection was around 1.6 MSEK. The average
distance to parks was about 400 meters. Apart from the variables in the list below we also included time dummies for each quarter of the year for all regressions in our analysis. In total this
involved 15 dummies for the entire period.

2

http://www.lantmateriet.se/en
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Table 2: Descriptive statistics for all of the variables in the dataset.
Variable

Mean

std

min

max

Contract price

1,578,906

1,134,604

14,000

9,750,000

Living area

77

35

11

414

Monthly fee

3265

2124

0

42,334

Number of
rooms

3

1

1

12

Plot area

73

239

0

12,834

Building storeys

4

3

0

19

Apartment floor

2

2

0

19

Park dist.

407

253

0

1000

Water dist.

3028

2135

10

11414

Centre dist.

3063

1750

125

10464

Build year

1954

25

1800

2014

Median income

298317

121342

0

1309302

Pop. share nonEuropean

0.16

0.11

0.00

0.61
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We considered the following models

where g denotes census tract (group), t denotes time; P denotes N x 1 vector of final sale price; Xt
is a N x k vector of home structural characteristics (k = number of columns); Zt a N x l vector of
neighbourhood characteristics including distance to parks (l = number of columns); α, β are the
parameter vectors to be estimated; κt is a vector of dummy variables capturing seasonal and
time trend variations; є is a N x 1 vector of error terms. The first equation is the fixed effect model where γg denotes the census tract fixed effects. The second and third equation are the spatial
econometric lag and error forms which both must include a pre-specified N x N spatial weight
matrix W and the estimation of parameters ρ and λ respectively. The spatial lag form (2) involves logged dependent variables that in our case are the logged final prices and can be estimated using spatial two stage least squares (Anselin, 1988; Kelejian and Prucha, 1998). The spatial-error form (3) can be estimated using the generalized moment estimator of Kelejian and
Prucha (1998); Drukker et al. (2012); Arraiz et al. (2010). The spatial lag and error form can also
be estimated jointly if there is evidence of both types of spatial auto-correlation.
For the spatial econometric analysis we needed to make an assumption regarding the form of the
spatial weight matrix. Here we followed Anselin and Arribas-Bel (2013) and used a k-nearest
neighbour criterion with a total of 20 neighbours. As in Anselin et al. (1996) we then tested for
spatial autocorrelation using both robust and non-robust Lagrange Multiplier tests for lag and
error specifications.
3.4.3 Findings and insights
There were two outcomes of the analysis undertaken for this study. First, we conducted a standard regression analysis in order to get quantitative measures how distance influenced the contract price. Second, we produced heat maps with the intension of giving a more detailed picture
of what the spatial correlation looks like (GREEN SURGE Milestone 33). The aim was thus to produce both statistical estimates of value increase and visual guidelines that can help convey a preliminary idea of green space effects on flat prices.
The statistical analysis detected a presence of significant spatial autocorrelation. For the sake of
robustness, we ran four different models with different controls for spatial auto correlation. In
the first we did not control for any spatial auto correlation. In the second, we adopted a fixed
effects framework using administrative units as fixed effects. The third regression involved a
combination of spatial lagged dependent variables and errors using the methods developed by
Kelejian and Prucha (1998), Drukker et al. (2012) and Arraiz et al. (2010).
Overall, after having considered both spatial fixed effects, the lagged dependent variable and
error form the model results point property values being significantly affected by distance to
parks. Based on these results for the city of Malmoe the general conclusion is that a decrease in
the distance to parks of one hundred meters would increase the final sale price of a house in our
dataset by a minimum of 1%.
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We provided two heat maps based on the residuals from regressions with different levels of control. The principle idea is that reduced regressions can feed into a visual representation of which
areas are hot and which are cold when it comes to specific variables. The heat maps were constructed using an inverse distance type interpolation between the residuals of observations
which result from regression analysis. Figure 12 shows the residuals from a regression analysis
of the variables living area, monthly fee, plot area, floor number and building storeys together
with time dummies on the contract price3. This resulted in an R2 value of 0.61 implying that we
are already explaining around 61% of the variation in final prices. The interpretation of the resulting residuals is the deviation from the average price after controlling for all housing specific
attributes. Alternatively we can also view these residuals as a representation of neighbourhood
values i.e. all neighbourhood specific characteristics affecting final sale prices. The second regression included all variables from Table 2 with the exception of park area and park distance.
We were thus controlling for several neighbourhood characteristics such as median income,
share of non-European population, distance to city centre and waterfront. The residuals from
this regression are depicted on the map in Figure 13. As can be seen the resulting map shows a
lot more colour variation than the previous map and thus a better idea of the relative importance
of different parks.

Figure 12: Malmoe heat map based on residuals from a regression featuring only housing specific characteristics. Red colour indicates higher value, blue lower.
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Figure 13: Malmoe heat map based on residuals from a regression excluding only distance to park and
park size. Red colour indicates higher value, blue lower.

The intent of the study was to investigate whether or not close proximity to public parks in
Malmoe municipality influenced property value in a positive way, which would indicate a public
preference for green surroundings. The results suggested that parks indeed have a positive effect
on property value and that this effect tends to increase with reduced distance to and increased
size of parks. The analysis revealed substantial spatial autocorrelation in the data but after controlling for this correlation in various ways we found robust results indicating that for every
hundred meters decrease in the distance to a park, the average price increased by a minimum of
1%. The study also explored new ways of communicating how public preferences for housing are
distributed over the city by plotting visual heat maps of property values with different degrees of
spatial control for neighbourhood specific factors. These maps depict the spatial change in value
and may thus be useful for planning purposes. For example, these maps together with the underlying data could be used to analyse park-specific characteristics that one believes may be important determinants of public preferences for open space.
3.5

Use of commons and other public spaces: permits, tenure, use rights and easements in Stockholm

3.5.1 Introduction
Public land like parks, squares and sidewalks, is used not just for recreation but also for various
commercial purposes. As we argued in section 2.3, use rights may be granted for activities in
return for some kind of payment or obligation, as a means of financing conservation. Identifying
commercial UGI beneficiaries is an important step towards understanding the functionality of
public spaces and subsequently setting up new financial arrangements for its maintenance and
improvement. Also needed is an understanding of existing policy and regulatory settings within
which these beneficiaries are situated. This study serves as a preliminary exploration of the cur-
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rent context, with the aim not being to provide answers, but rather to point to next steps. With
the rights-obligations framework in mind we investigated the current arrangement for using
public land in Stockholm, Sweden, and what funds the current system generates.
3.5.2 Methods
We reviewed existing policy documents and obtained additional information and statistics from
different municipal offices (city districts, the traffic administrative office, the land development
office and the environment office) and the police. In the following subsection we indicate how
different businesses in Stockholm use green spaces, to which rules they are subordinated, which
fees they have to pay, and how much they contribute to the city budget in these fees.
3.5.3 Findings and insights
Tables 3.1 and 3.2 provide an overview of rules and fees, respectively, for more proprietary uses
of public space in Stockholm.
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Table 3: Rules, permission and conditions for using public space in Stockholm Municipality.

Kiosks
Rules

A permit, not a lease. The municipality charges a fee, not a rent.
- There must be enough space for a potential queue outside not to obstruct
pedestrians and other visitors.
- The kiosk must be accessible for deliveries
- There must be space available for customers with cars to pull up and stop
without obstructing the traffic.

Permission

The Swedish Police
The Police charge an administration fee of 700 SEK for handling applications,
regardless of whether they are approved or not.

Conditions

Kiosks are not rented out. They are obtained through a permit from the Police and
a fee, not a rent, is paid to the municipality. In principle, means that the permit
holder has no right to remuneration or compensations should the permit be
revoked. Nor would the Traffic Administrative Office be obliged to offer a new site
if the kiosk has to move because of changes in the Detailed development plan,
road works, or other changed conditions. Signposts, billboards etc. are not
allowed, nor tables or chairs.

Retail
Rules

Sales from fixed locations. The inner city has a limited number of permanent sites
st
for selling consumables/food. These sites are leased on a yearly basis, from 1 of
th
October to September 30 the following year. Priority is given to the current
permit holder, assuming there are no complaints or violation of agreed upon
conditions in terms of maintenance and payment of fee, and the new application
is filed one month prior to the expiration of the current permit. Some permits
only allow day or night sales, others have divided day and night shifts. Day time
opening hours are 07.00–19.00 and night time 19.00–07.00. Sites cannot be
rented.

Permission

The Swedish Police
The Police charge an administration fee of 700 SEK for handling applications,
regardless of whether they are approved or not.

Conditions

Sales locations are not rented out. They are obtained through a permit from the
Police and a fee, not a rent, is paid to the municipality. The permit holder has no
tenant rights, i.e. no waiver of security of tenure, right to compensation or
relocation if the permit would be withdrawn or not renewed. In case the profit
suffers from construction works, changes in the detailed plan or other general
conditions the municipality has no obligation to compensate the permit holder.
Signposts, billboards etc. are not allowed, nor tables or chairs. Short term permits
are granted for a maximum period of five days.
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Events
Rules

Accessibility: Events must not restrict accessibility for emergency vehicles (3
meters’ width of fire and emergency roads)
Cleaning: The event area must be kept clean and tidy, and after the end of the
event be returned to the original condition in accordance with the pre- and postevent inspection protocols.
Walkways and green spaces: Motor vehicles are generally not allowed on
walkways or green spaces. Any event taking place on pervious lawns will have to
comply with detailed guidelines for transportation to and from the site.
Exemption from local traffic regulations is needed, and must be applied for
separately.
Marketing: On site physical advertising may be allowed against a fee, see
marketing.

Permission

The Swedish Police
The Police charge an administration fee of 700 SEK for handling applications,
regardless of whether they are approved or not.
No fee charged for supplementary applications.
Additional permits are required to:
- Sell and serve alcohol, the Stockholm department of social service
- Sell and serve food, the Stockholm department of the environment, food
inspection
- Raise tents for more than 150 people (the tent needs approval from SP Technical
Research
Institute of Sweden, or the equivalent), and smaller tents must be placed
according to directions from the Fire Brigade and according to the Swedish Public
Order Act 2 chapter § 12.
- Arrange motorsport competitions and exhibitions. Regulated by the Swedish
Public Order Act, requiring a special permit from the County administrative board
- Arrange raffles and lotteries. Permissions granted by the Stockholm department
of Sports (smaller) or the County administrative board (larger)
- Arrange events taking place on the water may need permission from the County
administrative board
- Handle bottled gas, which must be done in accordance with the Fire Brigade’s
PM 1:95. Use of LPG must be reported to the Stockholm Fire Brigade
- Light fires. With the exception of garden waste weeks 18 and 40.

Conditions

Specific regulations depending on the nature of the event. Many of the details are
regulated in Swedish Public Order Act, others are under the jurisdiction of the
different branches of the local government.
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Merchandise display
Rules

Dimensions:
Inner city: 0.5 m x 80 % of the premises’ street facing width. Maximum 10 metres.
Outer city: 1 m x the premises’ street facing width.
Must be placed directly against the façade, must be removed during night or
when streets are icy, the permit cannot be transferred to a third party.

Permission

The Swedish Police
The Police charge an administration fee of 700 SEK for handling applications,
regardless of whether they are approved or not.

Conditions

-

Advertising
Rules

Varies depending on type, size, aim and location.

Permission

-

Conditions

-

Outdoor cafes and restaurants
Rules

There must be enough space outside the fenced in area to allow easy passage
(sidewalks). The entrance to the area must be at least 90 cm wide to allow for
wheelchair access.
Everything (furniture, billboards etc.) must be kept within the fence, including
parasols.
Building decks is not allowed unless you have a special permit.

Permission

The Swedish Police.
The Police charge an administration fee of 700 SEK for handling applications,
regardless of whether they are approved or not.
Special permits required for LPG and advertising (see above). Additional built
structures like roofs, awnings, etc. will require a permit in accordance with the
Building Regulations, BBR, granted by the municipal building committee.

Conditions

Send in applications already in April, season runs from 1st of April to October 15.
Permits are valid for two or three years.
The details need to be specified, i.e. length and width, normally the outdoors area
must not exceed the length of the restaurant’s/cafe’s street front.
Permits are non-transferable. New owners need to reapply also for restaurants
and cafés with permits.
The area must be fenced in; buried fence posts are not allowed unless with a
special permit.

User contracts, a form of public-private partnership
Rules

The area must be fully accessible to the greater public.

Permission

City district.
Each contract is unique and drafted by the city district together with the contract
holder (always an organisation or association, private persons may not be
signatories.

Conditions

Defined by the contract.
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Table 4: Fees for using public space in Stockholm Municipality.

Fees

Kiosks

Total
amount
2014 (SEK)

The fees are calculated based location and opening hours:

18,072,085

2

12,460 SEK/m and year in the city zone
2

8 980 SEK/m and year in the inner and outer city
If the permit is restricted to 07–19 or 19–07 only half the fee is charged.

Retail

2,347,606
Stockholm City charge a fee calculated based on number of days and a
baseline of 12 460 SEK/m2 and year for locations within the city zone and
8 980 SEK/m2 and year in the rest of the city, respectively. For day or
night hours only the fee is reduced by 50%.
Short term, temporary sales are charged according to the below:
Inner city – 520 SEK/day and outer city – 260 SEK/day.

Events

1. Events exempt of fee

2,646,164

Aid and information campaigns and activities of limited extent, as long as
they do not include PR or sales.
Demonstrations and similar, as defined in the Swedish Public Order Act 2
chapter 1§ p 1.
Smaller events for children or young people, as long as they do not
include putting up physical structures or objects.
Park theatres, no fee is charged for public performances without
entrance fees.
2. Events liable to a fee
Events arranged with the main purpose of marketing a product or a
company. Fee according to location and use of space. The city zone: 11
SEK/m2 and day
The rest of the inner city: 60 SEK/m2 and day
The outer city: A-location 60 SEK/m2 and day, B-location 30 SEK/m2 and
day
Maximum fee inner city 17,920 SEK/day, outer city 8960 SEK/day
The fee is doubled for advertised events, plus a fee for each lit-up
billboard etc. according to the tariff inner city 330 SEK/started week and
item, outer city 160 SEK/started week and item, minimum fee 3680 SEK
per item.
For each banner, flag etc. 360 SEK/day plus VAT.
Events with local connections, i.e. local associations arranging events with
a maximum duration of five days per occasion. Fee 630 SEK per occasion.
Private gatherings. Will not be granted permission in areas designated as
public land/commons in the detailed land use plan, exceptions possible if
the implications for public accessibility are minor.
Markets and fairs. Farmers’ markets, Christmas markets etc. Individual
2
stands must not be larger than 16 m . The fee is 140 SEK per stand and
day in the inner city and 70 SEK per stand and day in the outer city.
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Merchandise
display

Merchandise displays incur a fee of 2420 per year (minimum). Glass
2
boxes and similar outside a shop cost of 12460 SEK/m and year in the
2
city zone and 8980 SEK/m and year in the rest of the city.

694,848

Advertising

Variable fees, depending on the type of advertisement.

6,055,785

Outdoor
cafes and
restaurants

In the city zone: 2470 SEK/m and year, the rest of the inner city 1700
2
2
SEK/m and year, and the outer city 1340 SEK/m and year (A-location)
2
and 670 SEK/m and year (B-location), respectively.

2

32,693,082

User
No fee.
contracts,
public-private
partnership
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In general, the scheme does not consider ecosystem services or any “green” qualities; the only
difference in the fee charged is the location relative to the city centre. While the rights aspect is
fairly specific, the obligations are not developed in detail or specific in their purpose. Permit
holders pay both fees and taxes to the municipal government, which subsequently reinvests in
the maintenance of green spaces and other commons, with some exceptions such as keeping
clean. The only example where obligations are made more explicit is in the drafting and use of
user contracts. These are not binding in terms of financial investment; instead, contract holders
guarantee human capital and the meeting of defined management targets. The total of
62,509,570 SEK generated in 2014 can be compared to the budgeted maintenance for parks,
nature reserves, playgrounds, natural areas and walkways in parks, totalling 179,300,000 SEK
for 2015 (Stockholm Stad, 2015). They only partly overlap in scope and the kind of maintenance
or improvements involved, but it does indicate some of the potential for an extended rights and
obligations framework to finance UGI maintenance.
3.6

Use, perception and position defining the values of green space in Stockholm

3.6.1 Introduction
Urban form, which is a result of urban design, creates conditions for and supports different uses
of UGI. The combination of land uses, together with the physical layout of street networks and
UGI, influence how individual green spaces are perceived and put to use. According to Marcus
(2010) urban form provides “spatial capital”, which can be measured and added to the understanding of the opportunities inherent in a given location, a “place”. Drawing on this research,
the multiple values and different uses of publicly accessible green space in Stockholm have been
catalogued and described according to a defined set of dimensions and methods. We review and
present three of these as they fit into the general framework presented in this report; they speak
to local quality and relative position within a more or less connected network. They do also, albeit indirectly, speak to the importance of context, as we will detail in the discussion. The approaches are ‘sociotope mapping’, ‘experiential values’ and ‘space syntax’.
3.6.2 Methods
Sociotope mapping (Stadsbyggnadskontoret, 2003; see Ståhle, 2006): The sociotope mapping is
meant to capture the commonly experienced and used nature of a place by a specific group of
people, the latter broadly defined as the citizens of Stockholm in this case (see GREEN SURGE
Deliverable 2.1 for an extended discussion on the need to break down and scrutinize the meaning of culture and different perceptions of nature). The mapping has five steps; for further details
see Ståhle (2006):
1. Open space definition (here all publicly accessible open space >0.5 ha);
2. Expert evaluation. All open spaces undergo observational studies performed by open space professional (e.g. landscape architects);
3. User evaluation. Engagement with stakeholders through various dialogue activities, such as
interviews, focus groups and questionnaires;3

3

In Stockholm this included making use of already existing data on green and open space use.
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4. Synthesis. All information was compiled and sorted according to 20 use value concepts (e.g. enjoying wilderness, quiet and play) deliberately formulated in a colloquial language to facilitate communication;
5. Mapping. All open spaces are registered with their specific composition of use values.
Experiential values (developed by Stockholms Regionplane-och trafikkontor, 2001, then applied
to the Stockholm green wedges): The experiential values approach shares some aspects with the
sociotope mapping but is done on a larger scale with a coarser grain, and is more closely associated with green space character and scientific evidence for the impact this has on people’s use
and enjoyment of different areas. The approach identifies seven social values: Untouched green
spaces, woodland harmony, open views and open landscapes, biodiversity and lessons from nature, cultural history and living rural environments, activities and challenges and finally facilities
and meeting places. These are associated with parameters describing the physical requirements,
and through them attributed to different areas (primarily through expert assessment), as exemplified in table XY. The choice of parameters is partly an outcome of access to base data and partly a matter of regional congruence.
Table 4: Example of the definition and operationalisation of the experiential values (adapted from
Stockholms Regionplane-och trafikkontor, 2001).

Experiential
value

Expectations

Activities

Disturbances

Parameters

Input data

Open views
and open
landscapes

Sense of
freedom based
on clear sight
lines and wide
vistas. Contrast
between
different land
covers, e.g.
forest-field,
lake-forest.
Standing at a
forest edge and
seeing
something
different.

Relaxation,
rambling,
hiking,
picnicking,
riding,
orienteering,
climbing,
water
associated
activities,
skiing and
skating,
bicycling.

Noise and
smells.
Prominent and
”ugly” built
structures,
fenced-off
areas, littering.
Interfering,
incompatible
other use
categories.

Lakes, view and
vantage points,
open
landscapes.

Land use maps,
topographic
maps, quiet
areas (measured
noise levels).

Space syntax (Hillier and Hanson, 1984; Marcus, 2008; Ståhle, 2010): KTH Royal Institute of
Technology has developed a detailed understanding of the structural properties of Stockholm
through the testing and application of space syntax theory and methods (e.g. Marcus, 2015,
2010; Ståhle, 2008) and, among other things, applied this understanding to public green spaces
(Ståhle, 2010). The aim of space syntax research is to develop strategies of description for configured, inhabited spaces that allows their underlying social logic to be foregrounded (Bafna,
2003).
Space syntax calculates perceived connectedness based on least path length, fewest turns, and
least angle paths. Least length paths are the shortest metric distances, fewest turns paths the
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least number of direction changes, and least angle paths the smallest accumulated totals of angular change on paths, between all pairs of nodes (Hillier and Iida, 2005). Details for the Stockholm
space syntax calculations can be found in Ståhle (2010). These were then tested using empirical
information from both the sociotope mapping and two questionnaires asking Stockholmers
about their perception and use of green space (Stockholm Office of Research and Statistics, 2004;
TEMO, 2001).
3.6.3 Findings and insights
The sociotope map indicates that use values are unevenly distributed and that green spaces in
central Stockholm tend to have more use values (and users) associated with them. Many of the
values require supporting facilities and infrastructure and thus indicate the need to have these
provided. The results show that at least some values are relatively independent of the character
of the green space; people will use what is available. As mentioned, this relates to context. Inner
city green spaces have high use values even when green areas further away from the centre
would presumably be better suited for the activities.
Experiential values have primarily been described for the Stockholm green wedges, where they
have been used both to indicate where, spatially, different values occur and to describe the character of the different wedges. As with the sociotope map and its use values many of the values
require supporting facilities and infrastructure and thus indicate the need to have these provided. The perceived values capture some of the complex interplay between ecological character
and other tangible and intangible features contributing to a final value.
It is stressed both in the methods for the two approaches and in the recommendations for how to
understand the outcomes that the values are not separate; quite often it is a combination of the
different values that attract visitors.
One of the main conclusions from Ståhle (2010) was that perceived access to green space was
correlated to a combined measure based on total district area of green space, the number of use
values (as identified in the sociotope map), axial line distance and maximum distance of 1000
metres. The reported correlation (R2=0.74, p=0.001) was much higher than for conventional
measures (also used in policy) like green space m2/person. As a result of street layout and spatial structure people in the dense inner city with relatively little green space area still perceive
green space as more accessible than do the residents in the seemingly greener post-war suburbs
(Ståhle 2010, USK, 2004, TEMO 2001).
From the perspective of spatial planning the inner city grid of Stockholm more effectively distributes its green spaces to its inhabitants than the tree-like morphologies of the suburbs. The
best area, Östermalm (according to Ståhle’s analysis), has an integrated matrix of contiguous
streets and UGI components (primarily urban parks connected by green esplanades with street
trees). At the larger scale, the esplanades eventually lead to larger park and nature areas, thus
providing a sense of connectedness and space to the smaller parks (Ståhle 2010). Of particular
pertinence to the discussion about business opportunities associated with being situated near
green space (see sections 3.1 through 3.3) are ‘staying visitors’. The number of staying visitors
was positively correlated to both the number of use values and the degree of connectedness of
the green space.
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4

DISCUSSION AND NEXT STEPS
The different case studies described in the previous chapter, albeit many in pilot stage, provide a
first idea of how the content, context and position framework can be operationalized to assess
value, identify beneficiaries and initiate a discussion about rights and obligations as a means for
UGI financing and maintenance. As with many payment schemes (e.g. payments for ecosystem
services) the first step is to understand the diversity of services, what they stem from and who
the beneficiaries are. As argued above, the total value of an experience or a place will most likely
be an agglomeration of services deriving from different sources and scales, and be specific to the
beneficiary. Here we focused on monetary values that translate into cash flows, and also to some
extent in section 3.6 on other social values.
As shown in GREEN SURGE Deliverable 2.1, biological attributes and ecosystem services are often intermixed with social and cultural services or attributes, and the beneficiaries of one set of
services can be part of the attraction for another group of actors. For example, in section 3.1 and
3.3 we hypothesized that café owners would benefit from being located close to parks because
parks attract people and people form the basis for business. However, cafés may also be one of
the attractors making people come and visit the parks. Many studies indicate that there is a nonlinear dynamic hidden in this positive reinforcement – once demand is met, or another factor
causes a trade-off, the effect disappears (e.g. Chenoweth and Gobster, 1990). This could result
from either a saturation of cafés or what people see as undesirable crowding of the park space.
According to our framework, UGI could also benefit café owners and other business not directly
capitalising on park space or ecosystem services. Businesses located in or near a park can benefit
from to-movement, and those located en route to attractive locations see increased footfall. Compared to findings demonstrating the relationship between the housing market and green space,
café owners did not have strong awareness of the potential added value of being located close to
a park. This could be due to the fact that sales prices for flats reflect recent evaluations and decisions while many of the cafés had existed at their current location for some time, perhaps leading
interviewees to take the location for granted.
We found another instance where location seemed to be taken for granted – or when stakeholders seemed not to deem UGI as important as we expected them to, given previous findings from
UGI-focused research. In section 3.2 we show that R&D companies were not located in greener
surroundings, contrary to our expectations. This result shows that there are other factors influencing the location of R&D facilities, which is a known fact, and it strongly supports multiple regression analysis as the appropriate tool to study this type of relationship. According to literature (Le Bas and Sierra, 2002; Montout and Sami, 2015; Sachwald and Chassagneux, 2007), a
regression should in this case include market potential, past investment in the given area, especially from the same sector, local consumption expenditure, labour costs, distance to investor's
country, language, past experience with this specific location and other factors. In fact, so far
studies of this type have included a vast range of factors, yet have omitted the availability of
green space and that is where we see the opportunity for improvement. Meanwhile, our study
would be even more reliable if the availability of green areas were represented by what, according to literature (Gilchrist et al., 2015; Loder, 2014; Lottrup et al., 2015), seems to be the most
important determiner for improving labour productivity – green views from the window. This is
not necessarily captured by the data we used for this study.
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Nevertheless, in sections 3.3 and 3.4 we see that parks do attract customers to cafés and that the
real estate market has links with UGI. This is now an increasingly common view, verging on a
truism. However, we need to understand better how parks and green spaces more generally influence prices and generate cash flows. Depending on their specific characteristics, UGI components and combinations should be differentiated in the relevant studies. This responds to one of
the hedonic pricing drawbacks, where various types of green space are lumped together, regardless of the fact that they might be seen as either assets or albatrosses (e.g. due to poor maintenance) (e.g. Czembrowski et al., 2015). Methods such as ‘sociotope mapping’, ‘experiential values’ and ‘space syntax’ (highlighted in section 3.6) provide useful inputs into such differentiation
between UGI components, based on how people perceive and interact with specific places.
One way or another, beneficiaries (and other people) tend to pay for benefits, either through
general taxes or through more specific fees – or they can be made to pay with new financial
mechanisms. However, whether what people pay (the cost) matches the benefit, or is reinvested
in the resource (here UGI) is less of a given. In the Stockholm example (section 3.5), we saw that
the obligations and fee system was fairly elaborate in terms of uses (and thereby beneficiaries)
but less developed when dealing with location or quality of the space itself. Public space is treated like vacant space that can be bartered and used, not as a bundle of services with a value attached to them. Overall, awareness of value has, where it exists at all, not made it into the
framework. Thus the potential for turning value into a financial basis for UGI maintenance needs
to be explored more in depth. Limited awareness leads to underutilisation of many potential
benefits from ecosystem services – as indicated by the study on the location of medium-sized
R&D companies. This may be related to poor understanding of ecosystem services, and poor environmental awareness and sensitivity in general. These in turn may be related to insufficient
focus on UGI in most discussions on urban development and public interests, or too strong a focus on single services or attributes (a tendency discussed in e.g. GREEN SURGE Deliverable 4.1).
We need to understand and acknowledge that too strong an emphasis on narrowly understood
economic interests brings about new risks. If we appeal only to the rationale of economic benefits that companies derive from green spaces, the response might be to suggest we replace parks
with high-end shopping malls: only then would business gain real benefits! Perhaps the more
promising avenue would be to underscore that the benefits that these companies derive are under constant threat (when the existence and interconnectedness of green infrastructure is at
risk). They may lose the opportunity to utilise those benefits once UGI is degraded. And at that
point all other users will have lost those benefits, eventually undermining all ‘engines of urban
economic growth’, including the demand for high-end shopping malls. The challenge is to make
people aware that all kinds of activity ultimately depends on ecosystem health, and that “green
qualities” support and feed into our positive experience of urban environments (and hence depend on a well-functioning system of urban green infrastructure). We depend on bundles of ecosystem services and an ecosystem’s ability to provide us with these bundles depends in turn on
whether this ecosystem functions as a comprehensive whole.
Our Deliverable indicates that the challenges related to integrative valuation persist and are unlikely to be easily overcome, and we will explore them more carefully in GREEN SURGE Deliverable 4.3 (due by the end of 2016). Different stakeholders usually only reflect on those parts of
reality that are directly related to their activity. They do not necessarily consciously appreciate,
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nor do they value, the broader ecosystem complexity that is necessary to provide bundles of ecosystem services. An outstanding challenge is to make these connections explicit and to find valuation methods that can best capture complexity. Our examples indicate that sometimes it is difficult to identify even the most immediate services, for those who use (or might use) them and for
those who should (on behalf of the public) set the relevant rules for their use.
Many potential benefits are overlooked in the rights and obligations framework we described in
3.5. Acknowledging these benefits and the different beneficiaries might lead to a more rational
and spatially explicit governance system within which benefits would also be associated with
appropriate obligations. Again, the fact that such a system has not yet been developed can be
seen as a symptom of insufficient attention paid to green infrastructure within most discussions
on urban development. The approach presented in section 3.6 could be complemented by developing an understanding of relationships between different components and configurations of
UGI and their potential ecosystem (and biocultural, as described in GREEN SURGE Deliverable
2.1) services and beneficiaries (a preliminary outline for which is given in GREENS SURGE Deliverable 3.1). Broad concepts like “public space” or “green space” may be of limited value when the
services people value and are ready to pay for are more complex and multifaceted (as have been
shown in e.g. many hedonic pricing and walkability studies); assuming that a given type of green
space will always have a certain value may miss the real importance of those ecosystem services
and public goods that are less spatially bounded or are outright intangible, as we described in
section 2.2.
Finally, use rights are more elusive than property rights. Spatial analysis easily picks up land
owners and site bound activities and with them potential beneficiaries. For example, when designing a rights and obligations scheme, mapping businesses and landowners could be a first
step, using the methods described above. There, benefits are evident (more or less), rights are
relatively well understood, but obligations are not so obvious. Indeed, the granting of rights,
property or use is a delicate governance task but studying the underlying cash flows related to
UGI with the methods proposed in this Deliverable provides useful inputs into further discussions.
Hence, more focus on UGI and spatial assessments in broader discussions on urban development
is necessary. Benefits and values of green infrastructure feed into important cultural values
(people’s perception and experience of urban nature) and well-known regulating services (air
quality, water retention, microclimate regulation etc.), but also less well-understood benefits
that all urban stakeholders, including businesses derive from urban green infrastructure. There
is a need for broader discussion on these benefits, for revealing and highlighting them in discussions on urban development and revitalization.
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5.2

GREEN SURGE documents cited in this Deliverable4

Deliverable 2.1 – Biocultural diversity – concept and assessment in the urban context
Deliverable 3.1 – A typology of urban green spaces, ecosystem provisioning services and
demands
Deliverable 4.1 – Integrating green infrastructure ecosystem services into real economies
Deliverable 4.3 – Integrating monetary and non-monetary valuation of urban ecosystem services

(expected in the end of 2016)
Milestone 29 - Pilot version of code for the web-based tool for hedonic pricing
Milestone 30 – Nature as a firm
Milestone 33 – Real Estate heatmaps for Malmö, Sweden

4

Only publicly available material. Electronic copies available at: http://greensurge.eu/products/
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2
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POL

University

3

Humboldt University, UBER

GER

University
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APPENDIX
A.1. List of cafés approached in study 3.3
Tempelhofer Feld (TF)

Luftgarten, Beer Garden
Ehemaliger Flughafen Tempelhof, Coffee shop
Zuckerbaby Café & Deli, Coffee Shop
Café Kanel, Coffee Shop
Café Selig, Café
Café caramina, Persian Restaurant
Engels, Café
Grillplatz Tempelhof Oderstraße, BBQ Area
Café Klatsch Berlin, Café
Hotel Alt-Tempelhof, 3-star hotel with café
Diamond Lounge, Hookah Bar
Café Pausini, Café
Kaffeehaus MIN, Café
Isabel, Ice Cream Shop
Mercure Hotel Berlin Tempelhof Airport

Görlitzer Park (GP)
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Das Edelweiss, Restaurant
Nest, Café
Kaffeeladen Görlitzer Bahnhof, Coffee Store
Morena, Bar
Parkcafé Isa Mitz, Cafeteria
Café provinz, Cafe
Marx, Cafe
Mano Cafe, Cafe
Wien Cafe & Bar, Bar
Johann Rose, Cafe
Gipfeltreffen, Restaurant
Eckbert Zwo, Restaurant
Barcellos Salon Sucré, Restaurant
Café Restaurant Morgenland, Cafe
Café Jacques, Cafe
Gloria Resto-Bar, Bar
Hannibal, Hamburger
Bar Raval, Bar
De Noantri, Italian
Hühnerhaus 36, Restaurant

Treptower Park (TP)
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Café Grenzenlos, Cafe
Café provinz, Cafe
Café an den Treptowers, Cafe
KLIPPER, Restaurant
Zenner, Restaurant
Monas Cafe, Coffee Shop
Venezia Eiscafe, Ice Cream Shop

Humboldt Hain Park (HP)
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Café Restaurant Lichtburg
La Femme, Bistro
Cafe Bistro Nord, Cafe
Internet Café Blabla Bar Aslan-uhl, Internet Cafe
Coffeeshop Company, Cafe
Café Frau Krüger, Restaurant or Cafe
Volta, Restaurant
Cafe Niesen, Cafe
Café Pförtner, Restaurant
Tortenwerkstatt Café, Cafe
Il Milanese del Tacco, Cafe
Bella Italia, Italian
Bierbrunnen an der Plumpe, Gastropub

Leise Park (LP)

Café Hilde, Café
Goldapfel, Restaurant
Leonardo Royal Hotel, Bar

Gleisdreieck Park (GP)

CASH FLOWS GENERATED BY URBAN GREEN SPACES • WP4 • Page 60

Café Eule im Gleisdreieck, Cafe
Cafe 1001 Nacht, Cafe
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A.2. The questionnaire used in study 3.3.
Green and Business – How much the green space vicinity matters?

Object:
Day:
Researcher:
Prize in € (regular coffee):
Double room in €:
Observation: empty, medium filled, overrun of guests
Weather: sunny, cloudy, rainy

1. Since when does this Café, Restaurant, Shop, Hotel, Hostel exist here?

2. Did the location at this park matter for the choice to establish the business here?

3. Are the seasonal variabilities of the number of guests, visitors, shoppers?

4. Would there be a different if no park would be here around?

5. Where do your guests, shoppers come from? Berlin?

6. If not, where are they from?

Comments:
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