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Abstract

This paper formulates policy recommendations for urban development in Copenhagen based on
analysis of the distribution of green spaces and urban greenery in view of the official targets set by
the City of Copenhagen to promote equitable access to green spaces for all citizens. Accessibility to
green spaces is analyzed in relation to urban density, population density and the socio-economic
profile of the population. One of the main goals of the Copenhagen Municipal Plan 2019 is that new
green areas and open spaces for new construction contribute towards making the city greener for
the benefit of the citizens' quality of life, towards enhancing biodiversity and towards promoting
climate adaptation. In this context, a political ambition and one of the main goals in the municipal
plan is the definition of a maximum walking distance threshold between residences and the nearest,
publicly accessible green area. The study presented in this paper — through a comprehensive
mapping of the distribution of green spaces (including location of major green spaces and parks,
location, and radius of individual trees and NDVI index) and mapping of demographic and built
density in relation to socio-economic status — aims to provide a more detailed documentation and
discussion about accessibility to green spaces in view of environmental justice and social equity. The
paper is based on an ongoing research collaboration between the Royal Danish Academy, School of
Architecture and the City of Copenhagen focusing on densification, population growth, and the
consequences of that development for accessibility to green spaces. One of the main conclusions
from the analysis is that differences in urban typology, population density as well as household
conditions and socio-economic data should be key considerations in the formulation of green space
policy.
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1. Introduction

This paper presents an analysis of the distribution of urban green spaces in Copenhagen in view of making
policy recommendations that can inform an equitable urban development. The study is based on analysis
of population density, indicators of built density (floor-area ratio, building height), data from social media
platforms as well as socio-economic indicators (such as level of education and income).

Population and built density mappings were generated with data from the Danish Building Register (BBR -
Bygnings- og Boligregistret) with resolution down to the number of inhabitants per household. Social media
platform data (from Airbnb) add to the present analysis the dimension of perceived (or subjective)
proximity to green spaces by residents (owner of apartments advertised on Airbnb) and are used to further
qualify a discussion on accessibility to green spaces. In addition, Sentinel-2 Satellite imagery was used to
generate NDVI based mappings of Copenhagen and further qualify an analysis of green spaces.

GIS maps for each dataset were produced and the analysis and data correlation involved the production of
combined dataset maps. The maps were produced by the Catalan urban planning agency 300.000 km/s in
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dialogue with the authors. A further set of maps was produced by the authors.

The discussion presented at the end of this paper takes into consideration the City of Copenhagen’s political
ambition “that in the existing city there is no more than 300 meters in walking distance from the city's
housing to a recreational area.” (City of Copenhagen, 2019, p. 32).

This article argues that accounting for population density at various scales (including number of dwellers
per household, rooms per person in one household, amongst other parameters) can provide a basis for
assessing accessibility to green spaces and the potential for promoting more equitable access to parks and
other green spaces. In addition, the analysis presented in this article involves an assessment of perceived
proximity to urban greenery through use of the online platform sourced datasets.

Social equity in the distribution of green spaces and the creation of urban spaces and recreational areas
that contribute to enhance equity in physical and mental health are central political concerns in the
Copenhagen Municipal Plan 2019. (City of Copenhagen, 2019, p. 28)

The issues of urban density and densification are key elements in the present discussion as the City of
Copenhagen is faced with a projected population growth of 62,000 inhabitants by 2032. (City of
Copenhagen, 2022, p. 18)

Following this introduction, this paper includes a Background section with a discussion of state-of-the-art
scholarship in urban green spaces studies, in relation to health benefits, accessibility and social equity. The
Methodology section presents a description and discussion of parameters and considerations concerning
data gathering, data aggregation and analysis. This is followed by a section presenting Results of the study,
and sections covering Discussion, and Conclusion.

2. Background

2.1. Benefits of Green Spaces

Health related as well as other benefits associated with green spaces (and nature based solutions) are
widely documented in academic studies (Pauleit, 2003), (James et al., 2009). Some studies have
documented specific physical and mental health benefits of exposure to nature (Hartig et al., 2014) and to
green spaces (Triguero-Mas et al., 2015), (Zhang and Tan, 2019), (Gascon et al., 2015), (Tamosiunas et al.,
2014), while other studies found that green spaces were associated with social, economic and
environmental benefits (Mensah et al., 2016, p. 142). Perceived health benefits associated with proximity
to green spaces also constitutes an important dimension of analysis of green spaces and is documented in
a number of studies (van den Berg et al., 2015), (Maas, 2006).

Under the recent COVID-19 pandemic, the use of parks in the City of Copenhagen has increased
significantly (Google, 2021) further bringing into focus a discussion of importance of accessibility to green

spaces.!

2.2. Densification

The detrimental impact of urban densification and compact city development on green areas has been
dealt with in several studies (Pauleit, Ennos and Golding, 2005) (Haaland and van den Bosch, 2015). Some
studies found that the fact that green spaces may come under pressure through urban densification, does

1 COVID-19 Community Mobility Report, Capital Region of Denmark May 27, 2021

https://www.gstatic.com/covid19/mobility/2021-05-27_DK_Capital_Region_of_Denmark_Mobility_Report_en.pdf
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not necessarily lead to a deterioration in green space accessibility or people’s perception thereof (Stahle,
2010).

Whilst some research findings point to a development in residential environments across Denmark
characterized by simultaneous densification and greening since the mid-1990s (Samuelsson et al., 2020),
the pattern of densification in the City of Copenhagen in the last two decades, which is projected to
continue in the next decade (although in a less accentuated fashion), due to population growth within the
boundaries of the Municipality of Copenhagen, presents challenges to planning of green spaces and call
for urban analysis that can inform urban policy.

Unlike previous studies that focus on a regional scale and analyze land use changes in the green wedges
that characterize the Greater Copenhagen “Finger Plan” (Caspersen, Konijnendijk and Olafsson, 2006), the
present study presents an analysis of green space within the Municipality of Copenhagen. By providing a
detailed spatial analysis of distribution of green spaces and population density in the City of Copenhagen
this study aims to inform urban policy that can more closely address demands by residents (Tan and
Samsudin, 2017) living in different neighborhoods of the city.

2.3. Accessibility and Proximity

Studies investigating the associations (Dadvand et al., 2016) between spatial distribution and health show
that proximity to urban green parks (as well as factors such as maintenance and cleanliness) are associated
with increased frequency in physical activity (Akpinar, 2016), residential proximity to greenness and
perceived (subjective) proximity to green spaces are associated with better subjective general health
(Dadvand et al., 2016). A number of studies underline the importance of assessing subjective factors (Maas,
2006), when investigating accessibility to parks and other green areas.

2.4. Social Inequity

Conditions and relations of social inequity have been investigated in multiple urban contexts and scales
and several studies on accessibility and spatial distribution of green spaces indicate strong spatial inequity
in supply and demand (Liu et al., 2022), (Tan and Samsudin, 2017), (Sister, Wolch and Wilson, 2010),
(Wolch, Wilson and Fehrenbach, 2005), (Schiile et al., 2019). Some studies show that low-income, socially
disadvantaged groups reside in urban areas where green spaces are scarce or poorly maintained
(Anguelovski, 2016), (Anguelovski et al., 2018), (Anguelovski, Connolly and Brand, 2018a), (Perkins, Heynen
and Wilson, 2004). Other studies in an US context reveal significantly lower proportion of tree cover in
neighborhoods containing higher proportion of African-Americans, low-income residents, and renters
(Landry and Chakraborty, 2009), or strong positive relation between tree cover and socio-economic
advantage (Shanahan et al., 2014) (Zhou and Kim, 2013). Studies such as (Mitchell and Popham, 2008) have
shown that income-related inequality in health is lower in populations with greater exposure to green
spaces (Mitchell and Popham, 2008).

Some authors point to the paradox of a dynamic in urban development areas where the greater the
amount, size and quality of green spaces, the greater their attractiveness and thus the stronger the
pressure for displacement of socially vulnerable groups (Anguelovski et al., 2018, p. 462) (Goodling, Green
and McClintock, 2015) (Wolch, Byrne and Newell, 2014) and where urban greening generates new trends of
social exclusion and segregation (Haase et al., 2017), (Anguelovski, Connolly and Brand, 2018b, p. 417)—a
phenomenon characterized as green gentrification (Gould and Lewis, 2017) or environmental gentrification
(Curran and Hamilton, 2012), (Anguelovski et al., 2018, p. 461). Building on those considerations those
authors present a critique of what they call development-oriented greening (Anguelovski et al., 2018b, p.
418).
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Some studies point to the importance of understanding the particularities of the contexts of creation of
urban green spaces as well as of the existing built environment in order to gain proper insight into possible
trends of social exclusion and green gentrification or the absence of those trends (Mears and Brindley,
2019), (Mears et al., 2019), (Anguelovski et al., 2018a, p. 425-426), (Xu et al., 2018).

Even though we do not directly engage in a discussion of potential green gentrification in the context of
vulnerable neighborhoods in Copenhagen analyzed in this paper, we introduce it here as an important topic
to be considered in relation to a discussion on green space policy.

2.5. Copenhagen Green Space Policy

The Copenhagen Municipal Plan 2019 underlines that “Copenhageners' health is generally closely linked to
their background, including level of education, housing conditions and income.” Furthermore, it proposes
that to “increase social equality in physical and mental health, health-promoting urban planning should
start where it is most needed [in vulnerable areas]... [through] the establishment of urban spaces whose
design motivates increased physical activity or green areas that promote mental health.” (City of
Copenhagen, 2019, p. 22)

Furthermore, the Copenhagen Municipal Plan formulates the following goals concerning green spaces:

e “That new recreational areas and open spaces for new construction contribute to making the city
more green to the benefit of the citizens' quality of life, biodiversity and to adapt the city to the
climate of the future.” (City of Copenhagen, 2019, p. 22)

e “That the green and blue areas and connections contribute to promoting a healthy and active
everyday lifestyle and to strengthening biodiversity both locally and globally.” (City of
Copenhagen, 2019, p. 23)

In addition, specific goals concerning promoting healthy urban living are formulated:

e “To create safe urban areas with meeting places and outdoor areas that make up the framework
for a healthy and active life.” (City of Copenhagen - Financial Administration, 2019, p. 27)

e “That the city is designed so that the healthy choice becomes the easy choice in everyday living by
buildings and urban spaces encouraging movement, interaction and recreational experiences to
the benefit of both physical and mental health.” (City of Copenhagen, 2019, p. 27)

®  “The provision of new and improved recreational areas in the City of Copenhagen is also aimed at
contributing to mitigation of flash floods due to cloudbursts, to the lowering of the temperature
in urban spaces and to enhancing biodiversity, amongst other envisaged impacts.” (City of
Copenhagen, 2019, p. 23)

The enhancement of accessibility to green spaces is also formulated in the Copenhagen Municipal Plan
2019 in relation to the promotion of citizens’ health and in view of their socio-economic background with
the aim of achieving a more equitable urban development. (City of Copenhagen, 2019, p. 28)

Furthermore, the Copenhagen Municipal Plan 2019 formulates the “political ambition that in the existing
city there is no more than 300 meters in walking distance from the city's housing to a recreational area.”
(City of Copenhagen, 2019, p. 32). And in relation to future urban development, the ambition is that there
is “maximum walking distance of 500 meters from home to a larger publicly accessible recreational area
(larger than 2 hectares).” (City of Copenhagen - Financial Administration, 2019, p. 17)

In order to further document accessibility to green spaces in view of fulfilling the abovementioned
ambitions, the City of Copenhagen has carried out an analysis of green spatial distribution in relation to
these two parameters — that is, an ambition of a maximum distance of 300 meters from residential
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addresses to a recreational area (with a minimum of 500 m2) in the existing city and of a maximum distance
of 500 meters in urban development areas to green spaces larger than 2 ha. In this analysis, the City of
Copenhagen introduces specific definitions of what qualifies as a green area? and a blue area. According
to this analysis, 9.9 % of housing (33,059 housing units) in the existing city is located at distance greater
than 300 meters from a green area — according to the definition by the City of Copenhagen (The City of
Copenhagen, Financial Administration, 2022) and 34.4 % of housing (114,889 housing units) in urban
development areas is located at a distance greater than 500 meters from a green area (incl. Amager Beach
Park) larger than 2 ha. (The City of Copenhagen, Financial Administration, 2022, p. 21)

3. Methodology

The present study is based on an analysis of spatial distribution of greenery — consisting of green areas (as
defined by the City of Copenhagen), trees, green courtyards/backyards and NDVI values — in relation to
spatial distribution of population density, (based on socio-economic data on level of income and level of
education) and built density (floor-area ratio). This study was further qualified by an analysis of Airbnb
geolocated data concerning descriptions of accommodation in terms of proximity to green areas. The idea
of including Airbnb data has been to enrich the analysis with a level of perceived (subjective) proximity to
green spaces (in this case by Airbnb accommodation hosts).

Publicly accessible registers consulted in this study include opendata.dk [https://www.opendata.dk/],
Kortforsyningen [https://kortforsyningen.dk/], Municipal Plan 2019 map database
[https://kp19.kk.dk/kortportal]. This was supplemented by more detailed and up-to-date datasets
provided by the City of Copenhagen including datasets on trees, courtyard (location and presence of
greenery), location of green spaces (City of Copenhagen®). Data from the register listed above and from
Airbnb were used to produce six types of maps:

Datapoint Maps - individual data points showing the location of trees,
Heat Maps - showing intensity of concentration of data points
Mashup Maps — combining data from Datapoint Maps and Heat Maps
200m x 200m Grid Maps — data aggregated on a 200m x 200m grid
100m x 100m Grid Maps — data aggregated on a 100m x 100m grid

Urban Structure Maps — showing structure of road infrastructure, urban spaces, urban blocks,
and courtyards

AL

The datasets were processed in QGIS and Python. Data from Copenhagen Municipal plan structure maps
[green spaces, public spaces, streets, and blocks] [https://kp19.kk.dk/kortportal], were used not only as an
underlay for the other maps used in this study but were also aggregated into grid equivalent densities and
thus providing a basis for comparison between different urban areas and their public spaces. Sentinel-2
Satellite imagery was used to generate NDVI based mappings of Copenhagen in addition to data on the

2 According to the definition used by the City of Copenhagen in its 2022 “Analysis of accessibility to green and blue areas” a ‘green’ area in
the existing city needs to fulfil certain criteria, including a minimum size of 500 m2, a minimum width of 10 meters, a minimum 25% green
cover (including the extent of tree canopy) and public access is secured both physically and by law“”(The City of Copenhagen, Financial
Administration, 2022, p. 6)

3 According to the City of Copenhagen no “minimum size or extent has been used for the definition of ‘blue’ areas (promenades, beaches,
freshwater lakes, etc.). The criterion for designation as a blue area is whether the area “is laid out in a way that enables the user to dwell
there and experience the water, and where the water body makes up a significant share of the experience without being part of the
dwelling area itself.” (The City of Copenhagen, Financial Administration, 2022, p. 6)

4 This dataset was revised by the City of Copenhagen in their 2022 'Analysis of accessibility to green and blue areas' by using a new
definition of publicly available green spaces (including minimum size and green cover criteria) and newly established or politically agreed

green spaces
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spatial distribution of trees and greenery. Satellite imagery allowed for generating a consistent and uniform
image of urban greenery and a detailed analysis of distribution of vegetation and its intensity.

NDVI analysis further informed the level of present distribution, historical development of the green
elements, or their relation to urban densification.

The household level data in the Municipality of Copenhagen were analyzed through four indicators defining
housing attributes through perspectives of household size, number of rooms and cohabitation. The
detailed datasets (BBR - Danish building register) were provided by the Municipality. The location of
publicly accessible green areas in municipalities adjacent to the City of Copenhagen as well as the location

of “blue areas”, though not central to this study, were both considered in the present analysis.’

A list of all maps used as the basis of the present analysis is shown on Table 1 below.

10

12

43

a4

47

51

58

65

66

67

68

69

70

71

73

74

75

76

78

79

81

88

920

91

92

98

100

103

118

120

121

122

Title

Density of sleeping tourists

Dens. of sleeping tourists- mash-up

Most visited apartments
Distribution of apartments
Number of reviews

Price vs. Number of reviews
Park — Private Garden
Urban fabric - built density
Public space - streets

Major green spaces
Courtyards

Vegetation NDVI

Trees

Green infrastructure

Built density

Street density

Density of green courtyards
FAR vs courtyards

Trees

Trees Radius Height NDVI
Trees + Veg. + Courtyards
The surrounding built density
Green spaces — trees + NDVI|
Trees + NDVI

Trees, NDVI and yards
Inhabited fabric

FAR (floor area ratio)

Pop. density / plot surface
Demographic density/block
Family size

Income distribution

Age distribution

Data source
Airbnb

Airbnb

Airbnb

Airbnb

Airbnb

Airbnb

Airbnb
Opendata.dk / CPH M.
Opendata.dk / CPH M.
Opendata.dk / CPH M.
CPH Municipality
Sentinetl-2

CPH Municipality
CPH Municipality
CPH Municipality
CPH Municipality
CPH Municipality
CPH Municipality
CPH Municipality
Sentinel-2

CPH Municipality
CPH Municipality
Multiple sources
Multiple sources
Multiple sources
CPH Municipality
CPH Municipality
CPH Municipality
CPH Municipality
CPH Municipality
CPH Municipality

CPH Municipality

Description

Density of sleeping tourists - points of Airbnb apartments extracted from the platform

Density of sleeping tourists - heatmap of Airbnb points

Representation of the most visited apartments - number of reviews on Airbnb

Spatial distribution of apartments — data aggregated on a 200m x 200m grid

Number of reviews of Airbnb apartments — data aggregated on a 200m x 200m grid

Number of reviews and price of apartments — data aggregated on a 200m x 200m grid

Incidence of “Park” overlayed with ”private garden” in the description of apartment — 200m x 200m grid
Representation of the built footprint and blocks hierarchy from the City of Copenhagen database
Street shape and public spaces as an intersection of the built footprint and blocks hierarchy
Major green spaces

Green courtyards

Nature Density Vegetation Index (Sentinel satellite network)

Location of trees from Copenhagen Municipality database

Superimposition of main public and green spaces, trees and NDVI index

Built density in a 100 x 100 grid calculated from the building’s footprint

Total surface of streets aggregated to a 100x100 grid

Green courtyards aggregated (grid)

Superimposition of the sum of the built surface and the public spaces total surface - 100x100 grid
Total amount of trees aggregated to a 100x100 grid

Average radius of trees (age indicator) & average height aggregated to a 100x100 grid

Total m2 of public spaces, the total amount of trees and the average index of vegetation - 100x100 grid
Total built surface (footprint) of the surroundings aggregated to the grid in public spaces

3 levels of data combined NDVI, tree radius and tree height — 100m x 100m grid

2 levels of data — NDVI and spatial distribution of trees - 200mx200m grid

3 levels of data combined NDVI, tree location and green courtyards — 100mx100m grid
Populated areas in the city according to cadaster data

Plot occupation according to cadaster data

Population per plot surface according to cadaster data

Demographic density aggregated at the scale of the city block

Data on distribution of the population according to family size — district scale

Combined data of distribution of the population according to age and income — district scale

Age distribution aggregated on a 200m x 200m grid

5 This is consideration is particularly relevant in relation to the Municipality of Frederiksberg, which is an enclave of Copenhagen, and
which presents three major publicly accessible green spaces (Frederiksberg Park, Sendermark Park and Solbjerg Cemetery Park) in close

proximity to the boundaries of the City of Copenhagen.
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Table 1: List of Maps

4. Results

4.1. Distribution of Green Spaces

Data on green spaces and trees comprises: (1) NDVI; (2) tree database (location, radius, and height of
individual trees), (3) parks and other green areas® (City of Copenhagen); and (4) green courtyards. Maps
based on those datasets were used for analyzing the distribution of greenery in Copenhagen (both publicly
and not publicly accessible, private, and semi-private). The results of this analysis were compared with
those provided by the analysis carried out by the City of Copenhagen (The City of Copenhagen, Financial
Administration, 2022), which only includes publicly accessible spaces (secured both physically and by law).
A set comprising ten maps was analyzed through different combinations of these four levels of data and
through different forms of aggregation/visualization (200m x 200m grid, datapoints, urban structure
maps). The maps (58, 67, 68, 69, 70, 71, 75, 76, 78, 79, 81, 90 and 91) listed on Table 1 show how greenery
seen through the lenses of these four levels of data is very unevenly distributed throughout the city. Each
dataset presents a different pattern of distribution. This uneven distribution of different types of green
elements (whether they are trees, green courtyards, backyards, or green areas), as we will further
elaborate upon below, is particularly relevant for an analysis of green spaces accessibility in relation to
different housing typologies.

Housing areas in districts of the city, such as West Valby, Sundbygster, Brgnshgj-Husum and Vanlgse
present greater distances to green areas (map 67), but these areas consist of predominantly detached villas
with green backyards. Inner Vesterbro presents housing with distances greater than 300m to large green
spaces in the city. On the other hand, Inner Vesterbro is located close to the Copenhagen Inner Harbor,
one of the major blue recreational spaces in the city.

The distribution of green courtyards and green backyards (maps 68, 71, 75, 81) show a pattern where the
occurrence of private or semiprivate green spaces is greater towards the periphery in proportion to the
decrease in built density (map 73, map 100), demographic density (map 103) and density of road
infrastructure and paved areas (map 66, 74). The relationship between built surface area and courtyards is
shown in map 76. The analysis of NDVI maps (maps 69, 90 and 92) further illustrates the same pattern,
where NDVI values (greenery) increase from the center to the periphery — where single family houses with
backyard predominate. In addition, NDVI maps show the highest values where the green areas are located.
A similar pattern of distribution, where greenery increases from center to periphery is shown in the point
map (maps 70) or on the grid map (78) showing the distribution of trees. Exceptionally, the largest green
space in the city, namely Amager Fzelled, presents high NDVI values and abundant greenery but relatively
few trees. Map 79 brings together three indicators of green infrastructure (tree height, tree radius and
NDVI) and Map 80 combines data from NDVI register and tree location. These two maps further confirm
the overall pattern of spatial distribution where greenery increases from center to periphery. But as
indicated above, this increase in greenery in the periphery in relation to central areas is due to the greater
number (and greater combined area) of green backyards in peripheral neighborhoods and is not necessarily
indicative of greater proximity to parks or other large green spaces.

4.2. Distribution of Green Spaces and Social Equity

As a further development of the analysis presented in the article “Mapping Density and Distribution of

6 This dataset was revised by the City of Copenhagen in their 2022 'Analysis of accessibility to green and blue areas' by using a new
definition of publicly available green spaces (including minimum size and green cover criteria) and newly established or politically agreed

green spaces.
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Urban Spaces in the City of Copenhagen” (Ribeiro and Nowak, 2021), this paper focusses on an analysis of
greenery and in particular on the distribution of green areas in relation to indicators of population density,
socioeconomics, and individual household conditions. Based on this analysis, this study examines
household conditions in the Copenhagen Municipality through four indicators of housing quality: 1)
Average household square meter size, 2) number of people per household, 3) Average amount of rooms
per household and, 4) Amount of people per room in one household. The GIS and statistical analyses are
performed in terms of inhabitants’ age (0-99) and mapped on a school district (skoledistrikt) level, based
on the Danish Building Register (BBR) and inhabitants’ age point data for all Copenhagen housing units.

TH ISOCARP FROM URBANISM AND 3-6 OCTOBER
WORLD WEALTHY PLANNING FOR 2022
PLANNING TO HEALTHY =~ THEWELL-BEING  BRUSSELS
CONGRESS  CITIES OF CITIZENS BELGIUM



Ribeiro, G.; Nowak, A. Green Spaces, Health and Social Equity in the

City of Copenhagen

NDVI

supergrid.slite|layername=supergrid

0.32-0.02 (20.7%)
0.02-0.07 (14.4%)

°

Io
s
B
z

0.17.0.26 (7.1%)
0.26.0.35 (7.7%)

oo o
CIE IS
= A b
5 |s|s
2121z
slz 3
g:3
L

0.6.07 (7.3%)

0.7-0.87 (5.8%)

TREES

supergrid.salitellayername=supergrid

0030 (3.8%)

10.0 (7.6%)
17.0 (5.8%)
17.0-25.0 (5.8%)
25.033.0 (4.2%)

—
33.0-42.0 (3.7%)
-

00000°° "
S
s
2
3
H

Figure 1: Map 91 — NDVI and spatial distribution of trees — aggregated on a 200-meter x 200-meter grid —
source: Copenhagen Municipality
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Figure 2: Map 121 - Spatial distribution of population according to income (per district) — Source:
Copenhagen Municipality
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Figure 3: Map 122 — Spatial distribution of families with 3 children (per district) — Source: Copenhagen
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5. Discussion

In this study, different types of green elements and indicators of greenery (NDVI, tree radius, green
backyards/courtyards, and main green spaces) (maps 67, 68 69, 70, 71, 90, 91 and 92) are analyzed in
relation to socio-economic indicators (maps 121 and 122) and indicators of built density (map 65) and
demographic density (map 118). Data on green elements (green areas, trees, green courtyards/backyards),
in addition to NDVI data, socio-economic data and built density data are in this analysis further qualified in
reference to different urban typologies, with varying public space ratios. Urban typologies comprise single-
family houses, early twentieth century low-rise residential blocks and modernist slabs (built in the 1960s
and 1970s), amongst others. The present analysis as well as the analysis by the City of Copenhagen (The
City of Copenhagen, Financial Administration, 2022) both show that some housing areas presenting those
typologies are located at distances greater than 300 meters to green areas — such as housing areas in West
Amager or South Amager which present modernist housing or areas in Bispebjerg that consist of low-rise
courtyard blocks (planned in the beginning of the twentieth century), or single-family houses in Brgnshgj.
The analysis developed in this study shows that these different typologies present varying types of green
elements (trees, pocket parks, green lawns, amongst others) in public, semipublic or private spaces and
different spatial structures. Based on this analysis, we argue that these variations in urban typology, urban
density, population density as well as household conditions (incl. household crowding) call for
differentiated green space policy.

The analysis of data involving the use of the word park or garden to describe the urban context or
neighborhood of accommodation listed on Airbnb (map 58), shows that areas (notably social housing areas
in West Amager and South Amager) located at distances greater than 300 meters are not described as
being in the vicinity of parks or other green spaces (by Airbnb hosts). The Airbnb map (58) that aggregate
this data shows that areas lacking the description park or garden are amongst the areas that also are
located at distances greater than 300 meters to major green spaces (following the classification by the City
of Copenhagen). However, this result is not by any means conclusive. This result supports the thesis that
perceived proximity to green spaces is lacking in areas that are located at greater distances than 300
meters. Because Airbnb hosts only represent a limited segment of the population of Copenhagen, further
research is needed to further qualify the association between perceived distance to green spaces and
actual walking distance.

6. Conclusion

With the aim of informing urban policy regarding planning and investment in the development of existing
or new green spaces in the City of Copenhagen and in view of promoting more equitable access to green
spaces, this study has used a variety of datasets concerning green spaces, greenery, population, urban
density, and socio-economic data. One of this study’s central contribution lies in the combination of these
datasets to provide a more nuanced analysis of what is at stake in each urban area from the perspective of
devising policies for better accessibility to green spaces. It is our contention that the combination of these
levels of data can provide a more solid basis for the development of green space policy in Copenhagen.

We propose that further research should consist of a more detailed analysis, involving richer datasets
concerning the distribution of greenery in relation to socio-economic data, population density and
household conditions (such as residents per room and urban typology) to provide a set of detailed
recommendations for green space policy in Copenhagen. We also acknowledge the importance of blue
spaces as recreational areas and the need for further analysis on accessibility to blue spaces in relation to
socio-economic data, and data on urban density.

Through the examination of these datasets, this study provides an analysis which takes into account
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accessibility to green spaces in relation to urban typologies. These typologies present varied potentials for
urban development and transformation in view of enhancing the green infrastructure in Copenhagen and
of providing better accessibility to green spaces. In the case of (modernist) social housing areas planned in
the 1960s and 1970s, there is a potential to incorporate areas originally planned as parking or lawns into
the city’s green infrastructure, thus improving accessibility to large recreational green spaces for the
benefit of not only more vulnerable social groups, but also inhabitants of the whole city. We argue that
this this level of analysis is of central importance for the future development of green areas as key public
spaces and as strategic elements in an urban restructuring, which reassesses their potential not only as
recreational spaces, but also in the role they can play to enhance biodiversity and make the city more
resilient to the impact of climate change.
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