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A. Analyses of the problem confext
Explanation of the methodology and overview over the key literature used in the
White Paper
This White Paper is based on an extensive literature review, expert interviews (see
acknowledgements), analysis of different EU databases, case study analyses and
analyses of EU policies.
While a wide range of literature on land use, sustainable urban development and
densification was consulted, the following reports and studies have shaped the key
concepts and conclusions in particular:
Based on extensive literature, but in particular on the following seminal studies,
reports and books (in order of publication year):

European Environment Agency et al., Land Take and Land Degradation in
Functional Urban Areas., 2022

UN Habitat, ‘World Cities Report 2022 - Envisaging the Future of Cities’, World
Cities Report 2022

Intergovernmental Panel on Climate Change, “IPCC Sixth Assessment Report -
Mitigation of Climate Change.” 2021

Maarten A. Hajer et al., Neighbourhoods for the Future: A Plea for a Social and
Ecological Urbanism 2020

Coadlition for Urban Transitions, ‘Climate Emergency, Urban Opportunity’,
Global Report 2019

International Resource Panel ‘The Weight of Cities: Resource Requirements of
Future Urbanization’ 2018

International Resource Panel ‘Resource Efficiency and Climate Change:
Material Efficiency Strategies for a Low-Carbon Future’ 2018

Urban Land Institute, “Supporting Smart Urban Development.” 2018

Nancy Holman et al., ‘Coordinating Density; Working through Conviction,
Suspicion and Pragmatism’ 2015

Working Papers by the European Commission’s Directorate-General for
Regional and Urban Policy

Analysis of how relevant European policies (dis-)regard space-use aspects

We analysed the most relevant European policies and initiatives for their
consideration of space-use in the built environment, and their influence on related
directives. While not exhaustive, the extensive analysis clearly shows a lack of space-
use strategies in most directives, or the lacking implementation of space-use aspects
from the more high-level initiatives.



Figure 1: Analysis of EU policies for their consideration of spatial efficiency aspects

EU’S FLAGSHIP CLIMATE AND RESOURCE POLICIES DO NOT YET PURSUE THE POTENTIAL OF BETTER SPACE UTILISATION
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DIRECTIONALLY PROMISING STRATEGIES AND PROGRAMMES REMAIN LIMITED IN INFLUENCE
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In addition, we looked at samples of cities’ climate plans, including London,
Rotterdam and Barcelona, and found that these also neglect the spatial dimension;
even though these cities’ urban development and building plans regard the aspect.

Synthesis of how European built environment policies will not currently reach Green
Deal targets — the urgency for additional levers



The following analyses show that relevant Green Deal policies are not yet sufficient to
reach the Green Deal goals of net-zero land-take, resource decoupling (by 2050) or
a 55% reduction in GHG emissions by 2030. Hence, the lever of better space
utilisation must urgently be added to the tool box. This is true for building emissions,
infrastructure emissions — including the industrial emissions fo produce the respective
material, and transport emissions.

Figure 2: Estimation of the effect of continuing current trends for land and materials use
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Source: SYSTEMIQ analysis based on [1] International Resource Panel and Swilling, M., Hajer, M., Baynes, T., Bergesen, J., Labbé, F., Musango, J.K., Ramaswami,

A., Robinson, B., Salat, S., Suh, 8., Currie, P., Fang, A., Hanson, A. Kruit, K., Reiner, M., Smit, §., Tabory, S., ‘'The Weight of Cities: Resource Requirements of Future

Urbanization', 2020.; [2] Based on EEA data from European Environment Agency et al., Land Take and Land Degradation in Functional Urban Areas., 2022. [3]

European Commission, Directorate-General for Environment, ‘EU Soil Strategy for 2030 Reaping the Benefits of Healthy Soils for People, Food, Nature and

Climate', 2021.; [4] International Resource Panel, ‘Managing and Conserving the Natural Resource Base for Sustained Economic and Social Development'.,
014.

Figure 3: Estimation of effect of current policies for built environment and mobility emissions

CURRENT POLICIES WILL MISS TARGETS FOR BUILT ENVIRONMENT EMISSIONS; URGENT ADDITIONAL
SUPPLY- AND DEMAND-SIDE ACTIONS NEEDED
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Sources: SYSTEMIQ analysis based Marie Rousselot and Frederic Pinto Da Rocha, ‘Energy Efficiency Trends in Buildingsin Europe | Policy Brief |
ODYSSEE-MURE’, 2021; European Environment Agency, ‘Greenhouse Gas Emissions from Energy Use in Buildings in Europe’, Indicator
Assessment, 2021; International Resource Panel and Swilling, M., Hajer, M., Baynes, T., Bergesen, J., Labbé, F., Musango, JK., Ramaswami, A.,
Robinson, B., Salat, S., Suh, S., Currie, P., Fang, A., Hanson, A. Kruit, K., Reiner, M., Smit, S., Tabory, S., ‘The Weight of Cities: Resource
Requirements of Future Urbanization’, 2020; Johansson et al., Global Energy Assessment (GEA), 2012; [1] European Commission, ‘The European
Green Dedl', 2019; [2] European Commission, Directorate-General for Energy, ‘A Renovation Wave for Europe - Greening Our Buildings,
Creating Jobs, ImprovingLives', 2020

Disclaimer: Indicative potential based on exemplary modelling (see BoE modelling). Yet, further modelling is required to estimate potential in
European urban areas.



ADDITIONAL DEMAND AND SUPPLY-SIDE MEASURES NEEDED FOR TRANSPORT EMISSIONS, T00
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Labbé, F., Musango, J.K., Ramaswami, A., Robinson, B., Salat, S., Suh, S., Currie, P., Fang, A., Hanson, A. Kruit, K., Reiner, M., Smit, S., Tabory, S.,
‘The Weight of Cities: Resource Requirements of Future Urbanization’, 2020 , Johansson et al., Global Energy Assessment (GEA), 2012;

Disclaimer: Comprehensive European-level modelling needed to determine the precise GHG reduction potential of space-use measures

HOUSEHOLD ENERGY USE: GHG emission from household energy use (heating,
cooling and electricity use in buildings) have been steadily declining in the last years
. Still, when extrapolating the current frend under inclusion of the planned measure
from the EU renovation wave the announced ftarget of 60% reduction emissions from
energy used buildings seems not to be achievable.

Considering that a person living in a multi-family dwelling consumes less energy than
a person in a single-family house (~50% less) , focusing on efficient space-utilisation
would have a significant impact on Europe’s final household energy demand and
therefore decrease dependence on oil and gas which make up 50% of energy use
in buildings. (* 30% of energy use is from electricity which is currently only 17%
renewable .) The large savings potential comes from reducing space heating (and
cooling) demand by reducing floor space to adequate levels, having shared walls,
and green space to counteract increasing summer temperatures. If only well-
balanced multi-unit dwellings, with enough comfortable living space and a
moderate amount of units, were built, Europe could save 32 TWh in household
energy the next 8 years until 2030. If such measures were applied to existing stock,
the impact would be much larger.

INDUSTRIAL EMISSION FROM CONSTUCTING NEW BUILDINGS AND ACCOMPANYING
INFRASTRUCTURE: Further emission reductions can be achieved by building more
efficiently and only when necessary. Reducing the need for constructing new
buildings is possible through using existing un- and under-used buildings. And by
constructing more resource-efficient multi-family units instead of single-family houses,
construction materials can be saved. On top of that, the construction of additional
roads and pipes can be reduced by focusing new development in well-connected
areas and not in sprawled, suburban settings. Such measures reduce the need for
fossil energy intensive materials, such as the oil-based compound bitumen and help
mitigating hard-to abate energy embodied in these building materials (, which are
attributed to the industrial (construction) sector). This shows that a focus on well-
balanced efficiency can serve as lever towards EU’s increased fossil-fuel
independency as well as reducing absolute natural resource/material use, which is
step towards resilience.

TRANSPORT: Urban transport is responsible for 23% of Europe’s total fransport GHG
emissions — shorter distances, walkable urban form and sufficient density for frequent
public transport links can help in significantly reducing these emissions towards EU’s

5



55% reduction target. The Global Energy Assessment modelled that transport energy
in a sprawled city compared to a more compact city is more than double. Looking
at the difference in transport emission of a land-efficient city such as Barcelona
compared to a more sprawled city like Berlin, confirms this. Considering the many
levers that balanced urban form has on changing urban transport, emission
reductions of up to 42% would be achievable for example in Berlin by increasing the
share of public fransport, cycling and walking . Still, exact modelling is required to
understand the full potential of space-efficient and balanced urban form in
reducing transport emissions in the European context.

Some national estimations underline the insufficiency of current policies. For
example, in England, under current policy, housing alone would consume 104% of
England’s cumulative carbon budget until 2050'.

Background on trends in EU household energy consumption:

Why are current measures of insulation and retrofitting not enough to reach targetse
The energy consumption of buildings in the EU is close to stagnation as efficiency
improvements are cannibalized by more buildings and larger spaces:

Figure 4: Energy consumption in European buildings over time
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Since 2000, energy consumption in commercial and residential buildings has not
substantially been reduced 2.

Figure 5: Energy consumption variation and its causes
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Efficiency improvements from retrofits and renovations, as well as more energy
efficient appliances and milder winters, have been cannibalized by an increased

Mtoe

I
WNNE-
ououiounIouno

1 Sophus O.S.E. zu Ermgassen, Michal P. Drewniok, Joseph W. Bull, Christine M. Corlet Walker,

Mattia Mancini, Josh Ryan-Collins, André Cabrera Serrenho, “A Home for All within Planetary
Boundaries: Pathways for Meeting England’s Housing Needs without Transgressing National

Climate and Biodiversity Goals.”

2 Rousselot and Pinto Da Rocha, “Energy Efficiency Trends in Buildings in Europe | Policy Brief
| ODYSSEE-MURE.”



building stock, more space use per person, and more electrical appliances in
households3.

Background on emission reduction potential of more efficient use of floor space*

Figure 6: The GHG-emissions savings potential of different Material Efficiency Strategies in Germany by 2050
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By just preventing further underutilization of space, i.e. keeping current floor space
per person stable only, Europe could already approx. save 8 — 11 % in life-cycle GHG
emissions in 2050 from residential buildings — both from reduced need for construction
and from reduced heating/cooling energy need.

B. Analyses of the opportunity of efficient, balanced space use Global
climate context — synthesis of science on the role of space-efficient
cities for reaching global climate targets

Globalscience is clear about the necessity of reducing global energy demand and
materials demand in order to stay withing 1.5C of global heating, or even withing 2C.
These need to go drastically, despite a growing population, given that energy supply
can only be decarbonised at a certain speed, and given that even the cleanest
energy uses natural resources, such as metals for solar and wind energy or land for
bioenergy. The use of these resources has impacts such as biodiversity loss or loss of
land space for carbon capture or food production. Hence the need for absolute
reduction in addition to cleaner production. Cities have a major role to play in these
absolute reductions, given they consumer ca. 70% of global energy and 60% of
global materials. Making cities more compact and walkable could already reduce
25% of urban energy demand by 2050. The following figures synthesise the key
numbers.

3 Rousselot and Pinto Da Rocha.
4 Infernational Resource Panel, “Resource Efficiency and Climate Change: Material Efficiency

Strategies for a Low-Carbon Future.”
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Figure 7: Overview over reduction requirements in energy-consumption and the role of cities - global

GLOBAL CONTEXT: COMPACT URBAN FORM MAKES GLOBAL ENERGY AND MATERIALS DEMAND MORE SUSTAINABLE
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1) A large share of the projected energy and materials demand cannot be decarbonised through production technologies fast enough or with acceptable

trade-offs for land use (food production and biodiversity) and materialsresilience [1]
2) Varying degree of supply-side decarbonisation potential, e.g. the IEA assume more deployment of BECCS technologies [2, 3]

Sources: SYSTEMIQ analysis, based on [1] Intergovernmental Panel on Climate Change, ‘IPCC Sixth Assessment Report - Mitigation of Climate Change’, 2022; [2]
IEA, ‘World Energy Outlook 2021', 2021; [3] Grubler et al. - A low energy demand scenario for meeting the 1.5°C target and sustainable development goals
without negative emission technologies (2018); [4] United Nations Department of Economic and Social Affairs, ‘World Population Prospects’, 2022; [5] Creutzig et
al. - Global typology of urban energy use and potentials for an urbanization mitigation wedge (2015); [6] Johansson et al., Global Energy Assessment (GEA), 2012;
[7] New Climate Economy, Better Growth, Better Climate: The New Climate Economy Report: The Global Report , 2014

Figure 8: Overview over reduction requirements in materials-consumption and the role of cities - global
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Sources: SYSTEMIQ analysis, based on [1] International Resource Panel and Swilling, M., Hajer, M., Baynes, T., Bergesen, J., Labbé, F., Musango, J.K.,
Ramaswami, A., Robinson, B., Salat, S., Suh, S., Currie, P, Fang, A., Hanson, A. Kruit, K., Reiner, M., Smit, S., Tabory, S., ‘The Weight of Cities: Resource
Requirements of Future Urbanization' (2020);[2] International Resource Panel, ‘Managing and Conserving the Natural Resource Base for Sustained

Economic and Social Development' (2014); [3] United Nations Department of Economic and Social Affairs, ‘World Population Prospects'(2022)

For context, this paper regards better space-utilisation — or liveable compactness, as
coined by the Coalition for Urban Transitions — as one out of three key areas of

required urban transitions in the climate context. See the overview of required urban
transitions in Figure 9, with further detail to be foundin the report Climate Emergency,

Urban Opportunity from 20195,

5 Coalition for Urban Transitions, “Climate Emergency, Urban Opportunity.”



Figure 9: Overview over the different levers needed in urban climate mitigation
FIGURE ES.2. KEY ABATEMENT OPTIONS TOACHIEVE ZERO-CARBON CITIES.
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Source: Coalition for Urban Transitions, ‘Climate Emergency, Urban
Opportunity’, Global Report (2019)

All analysis and suggestions made in this White Paper are for Europe only. Many are

likely to be transferrable to other global context, but that analysis is out of scope for
this White Paper.

Analysis of exemplary European neighbourhoods with efficient space use and high

quality of life — and one contrasting example

Figure 10: Examples of space-efficient ne/ghbourhoods
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VAUBAN Neighbourhood, Freiburg, Germany

Vauban is showcased worldwide as a neighbourhood
design with environmental and social benefits.

MACRO

SPRAWL -
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Developed on a former military site [1]

Density of 130.3 people/hectare (city average: 48.7)
[2]

5,000 residents: many opted against larger single-
family homes in the outskirts in favour of livingin a
close-knit, well-connected community [1]

GREEN
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Accessible green space throughout [1]

of the different rr
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dels need further evaluation

EXAMPLES ILLUSTRATE DIFFERENT VERSIONS OF EFFICIENT BALANCED SPACE USE

-
Photo credit: Claire7373
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Mainly two to four-storey row houses and walk-up
apartments.

Most designed as passive houses with solar panels
and solar heating

Average household size: 3.34 people (city average
is below 2). [1]

TRANSPORT & .
SERVICES L

Shopping facilities within walking distance
Primary school, nurseries, cafes and restaurants
600 jobs within Vauban (2,000 would be needed
for self-sufficiency, i.e. minimising commuting)
Very restricted car use and parking; direct public
transport link to city centre [1]

VIRBANCY
& MULTI-USE

Some mixed-use buildings: residential and
commercial

Mix of owner-occupied, co-operative, rental and
social housing: 75% families with children under 18
i

Job density still low

SYSTEMIQ analysis based on (1) Jan Scheurer and Peter Newman, ‘Vauban: A European Model Bridging the Green and Brown Agendas’, UN-Habitat,
no. Revisiting Urban Planning: Global Report on Human Settlements 2009 (2008) (2) Quartiersarbeit Vauban, ‘VAUBAN IN ZAHLEN |, 2012



Disclaimer

EFFICIENT UTILISATION AND HIGH

BARCELONA, Spain

Barcelona is often cited as an example of good urban
development. The high-density city with its ‘superblocks’ is
making efforts to increase green space, limit car traffic and
manage rental price and occupation.

All case examples are illustrative, fo inspire not 1c critically

MACRO
SPRAWL = High average density with 160 people/hectare [1]
[COMPACTNESS] = Mostly medium-to high-rises of 5+ storiesin the city
Y centre and central neighbourhoods

= Current green space is limited: just 0.6% of the urban
area in 2018. Plans to increase green spaces
44.41ha (2017-2019) and 165 ha (2020-2030) (2], but
more efforts needed for climate adaptation

GREEN
SPACES

Creation of ‘superblocks’ (400x400 meters):
pedestrianised areas; car access, for residents only,
at 10 km/h; former junctions adapted into public
(green) spaces [3]

TRANSPORT & "
SERVICES

rm ef

LIVING QUALITY -

fifferent models need furth

EXEMPLARY ILLUSTRATION

Pholo credit:
Wikimedia Commons

Martin Abegglen,

g'::-c&ll:’j:Tll)g: = Significant amount of vacant dwellings due to
short-term rentals and speculation [4]

VIBRANCY = Multi-functionality of buildings with a mix of

& MULTI-USE residential, commercial and public space.

= Use of community consultations to ensure social
balance within neighbourhoods —and find
solutions to counteract gentrification

SYSTEMIQ analysis based on (1) Urban Resilience Hub, ‘Urban Resilience Hub: Barcelona City Snapshot’, 2022 (2) OPPLA, ‘Urban Gardens in
Barcelona: Multifunctional Green to Enhance Nature-Based Thinking in Cities', Oppla, 19 November 2021 (3) Ronika Postaria, ‘Superblock (Superilla)
Barcelona - a City Redefined’, Citiesforum.Org (blog), 31 May 2021 (4) Paige McClanahan, ‘Barcelona Takes on Airbnb’, The New York Times, 22
September 2021 (5) La Pinya Barcelona, ‘Here Come The Superblocks’, La Pinya (blog], n.d.

EFFICIENT UTILISATION AND HIGH LIVING QUALITY - EXEMPLARY ILLUSTRATION , G encrman

N

Photo credil: Andrea Helbling,
All ine Bat haft
Zurich (ABZ), published on
shelterforce.org 2021

MACRO

= In 2014, Swiss population voted for less wasteful

ZURICH, Switzerland

Zurich has a long history of co-operative housing models:
almost a fifth of the population live in a co-operative. Their
housing developments have high environmental and social
standards.

UN- & UNDER- *
OCCUPATION =

0.72 % of dwellings are vacant - trend decreasing
18 % of dwelling units operated as cooperative
housing

SPRAWL . = Co-ops have occupational restrictions — smaller
[COMPACTNESS] dand more effectlve use oflanc (1) apartments are offered to members whose residence
Population density: 4,814/km? (2) is bigger than they need.
= Density could be further increased especiallyin
someiwealihy suburbs VIRBANCY = Mulfi-functionality of buildings with a mix of
GREEN «  70% of people are a 10 min walk from a green & MULTI-USE residenﬁali commercial and public space
SPACES space; 85% within 15 minutes (3) .. Cq-operohves offer cgmplem§nfcry services—
= 30% of the population stilllack good access Ch‘fl'd‘crcr& health services, social services, local
activities.
TRANSPORT & = Highly efficient public transport network, parking = Average co-operative rents are 20% lower than for
SERVICES restrictions (1 per 1,200 m?), low vehicle private rental units
ownership 281 cars per 1,000 inhabitants (4, 5)
= 80% of alljourneys within city limits are on foot or
by bike or public transport.
SYSTEMIQ analysis based on (1) Walty, ‘Greater Zurich Does Not Use Land Parsimoniously: Despite the Spatial Planning Act, Which Has Been in Force since 1980’, Journal of

Urbanism: International Research on Placemaking and Urban Sustainability 14, no. 1 (2 January 2021) (2) CityPopulation.de, ‘City Population: Zurich’, 2022 (3) Chénes, Givliani, and
Ray, ‘Modelling Physical Accessibility to Public Green Spaces in Switzerland to Support the SDG11°, 2021 (4) Menendez & Ambihl - ‘implementing Design and OperaCity Population
- Zurich tional Measures for Sustainable Mobility, 2022 (5) WWF-Zirich sustainable transport, 2012
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Figure 11: Example of urban area with few space-efficient neighbourhoods

EXAMPLES ALSO SHOW URGENT NEED FOR SPACE-USE IMPROVEMENT .

DUBLIN, Ireland

Dublin's increasing housing crisis - partly caused by an influx
of high-income workers - is forcing residents into the outskirts,
and driving inefficient urban development. It is one of Europe’s
most sprawled cities [4].

MACRO
SPRAWL = Llow ?enSifY of 46 people/ha (mostly Victorian UN- & UNDER- * Increasing homeles_sness of individuals and families—
COMPACTNESS buildings, terraced houses, large suburban areas OCCUPATION mostly due to stark increases in rent - €1,900 on
[ 1 with single-unit houses). Some suburbs are being average [1]
revived and transformed yet this remains limited . = 30,000 vacant properties in the Greater Dublin Area
= Started a National Vacant Housing Strategy [1]

171
‘ = Localresistance to high-rise buildingsand up-
zoning strategy — only 32.6% live in apartments [2]

VIRBANCY

= Dublin has a decent level of urban green spaces, & MULTI-USE * Whilg the city ce_nter has vibrant and multi-functional
GREEN yet it is concentrated in some areas, leaving buildings and neighbourhoods, the outer
SPACES especially in low-income neighbourhoods with neighbourhoods are almost entirely residential [7]
very limited access [6, 8]
TRANSPORT & =  While Dublin C|_fy center is v_lbr_cr!fwn_h all
SERVICES necessary services, access is limited in the suburbs,
leading to long commute both for work and
services (5)
= Only 38% of the city's population have high
access to public transport [6]
SYSTEMIQ analysis based on (1) Harris, *30,000 Empty Homes and Nowhere to Live', The Guardian, 29 November 2018 (2) Smart Cities Dive, 'The Irish Aversion to High-Rises and
How Dublin Is Dealing with Urban Sprawl, 2011 (3) The Irish Examiner, ‘EU Using Dublin as Example of Worst-Case Urban Sprawl’, 2006. (4) European Environment Ag y. Urban

7. (6) Poelman and Dijkstra, ‘Measuring Access to Public Transport in European Cities'.; (7)
Holland, ‘Dublin’s Suburbs Are “Buzzing, Thriving"”. Well, Some of Them Are’, 2021. (8) European Environment Ager , ‘Percentage of Total Green Infrastructure, Urban Green
Space, and Urban Tree Coverin the Area of EEA-38 Capital Cities (Excluding Liechtenstein)’, Data Visualization, 2022

Details on this paper’s novel analysis of the European GHG reduction potential
through better space use

An indicative model was developed, to get an impression of the potential of
focusing new development on well-balanced neighbourhoods instead of following
the status quo of often sprawled suburban single-family home development.

This considers savings in new-building only. Wider savings in existing stock might be
possible with the dynamics of European urban growth and shrinkage and the need
for deep retrofitting and selective substitution (e.g. energy reduction through
enhancing occupation, reuse of materials from deconstruction, freeing land)
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Figure 12: Estimation of Europe's potential to reduce emissions from additions to the built environment stock, per year

Emissions saving potential of new built multi-unit housing
in balanced neighbourhoods in 2023 compared to BAU
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BAU scenario Balanced Compact + better
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scenano buildings

B Building materials B Energy Roads & Pipes ™ Mobility

Every year approximately 1.5 million new dwelling units are built in Europe. At least
50% of these are in the form of single-family houses (SFHs) which are twice as material
intensive per person and use 50% more energy per person as multi-family houses
(MFHs)é. Also, SFHs are mostly built in suburban or rural settlements which entail at
least 3 times the required infrastructure (in terms of roads and pipes) as dwellings in
cifies. Another knock-on effect of sprawled development of SFHs is the transport
energy use and associated emissions — these are often twice as high in sprawled
settings as in efficient cities.

A business-as-usual scenario was compared to two balanced neighbourhood
scenarios:

Business-as-usual scenario: 50 percent of new development is single-unit housing in
sprawling settlements, i.e. new roads and pipes needed. The remaining 50 percent is
multi-unit development in denser urban settlements where less new road and pipe
construction is required, and of which 50 percent is infill developed as infill with no
requirement for new roads and pipes. This makes just 25 percent of alle new built
units infill.

Balanced neighbourhood scenario 1 - better new built development: All new
developmentis built as multi-unit dwellings with an average of four dwelling units per
house. 75 percent of these multi-unit dwellings are constructed as infill, so that no
new roads or pipes constructed.

Balanced neighbourhood scenario 1 — better new built development & better use of
existing buildings: Again, all new development in multi-unit dwelling as described in
scenario 1, yet now 10 percent of dwellings do not need to be newly constructed
because existing, but vacant or underutilised, urban dwellings are used. This reduces
the need for new built housing by 10 percent.

Details on the calculation:

Figure 13: Calculation of the emissions reduction potential in Europe's built environment by space efficiency

New builds Space-
2021 (avg. efficient
RESULTS 2011-2020) Scenario

6 International Resource Panel, “Resource Efficiency and Climate Change: Material Efficiency
Strategies for a Low-Carbon Future.”
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Total dwellings 1439082 1439082 1439082 1439082
SFH 719541 719541 0 0
MFH (new built,
4 apartments) 179885 179885 359771 323793
Existing,
vacant city
dwellings 143908
GHG from
Buildings
(embodied) 62.92 48.22 43.40 Mt CO2
GHG from
Buildings
(operational) 3.60 2.69 2.69 MICO2
GHG from
Infrastructure 20.99 2.69 2.69 MICO2
GHG from
Travel 3.56 1.86 1.86 Mt CO2
TOTAL 91.07 57.80 52.48 Mt CO2

SAVINGS Mt CO2 33.26 38.59 MtCO2

37% 42%
General Assumptions & data
General Assumptions & data Value Unit Sources
Number of new builds (annual) 1439082 # | Hypostat’
Share of MFH in BAU 50% Eurostat?
MFHs have 4 apartments 4
Assumption based on average
Occupants SFH 3 # | occupancy EU'
Assumption based on average

Occupants MFH 12 # | occupancy EUM
Average size SFH 170 m2 | Assumption
Average size MFH 500 m2 | Assumption
Embodied Carbon urban
i UEe 111.2 t CO2/km | Gabarrell et al (2015)!2
Infrastructure length suburb per
person 0.0077 km | Dijkstra et al (2019)13
Infrastructure length compact per
person 0.0021 km | Dijkstra et al (2019) 4
Share of MFH infill BAU (without new
infrastructure requirement) 0.5 Eurostat!®

7 European Mortgage Foundation et al., "HYPOSTAT 2021."

8 Eurostat, “People in the EU - Statistics on Housing Conditions.”

9 Eurostat.
10 Eurostat.
11 Eurostat.

12 Gabarrell and et al., “Life Cycle Management Applied to Urban Fabric Planning |

SpringerlLink.”

13 Dijkstra, Poelman, and Ackermans, “ROAD TRANSPORT PERFORMANCE IN EUROPE.”

14 Dijkstra, Poelman, and Ackermans.

15 Eurostat, “People in the EU - Statistics on Housing Conditions.”
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Share of MFH infill COMPACT

(without new infrastructure

requirement) 0.75 Assumption

Annual Transport emissions SFH 1.22 CO2eq | C40 Knowledge Hub'é
Annual Transport emissions MFH 0.43 CO2eqg | C40 Knowledge Hub!”

IRP - Resource efficiency and
Annual energy demand SFH per m2 290 MJ/m2 Climate Change'8
Annual energy demand MFH per
m?2 235 MJ/m2
CO2 intensity energy Europe 229 g CO2/kWh EEA - emission intensity!?

Emissions per km road 1111.2 tCO2/km | Gabarrell et al (2015)2
Under the assumption that all SFH
are built in suburban areas, the
avg. EU road length per suburban
km per SFH (fown/suburb) 0.0231 km resident (7.7 m) is multiplied with

the avg. occupation of an SFH (3

persons)

Under the assumption that 50% of

MFH are built in new city areas, the

. avg. EU road length per city
km per MPH (new city areas) 00252 km resident (2.1 m) is multiplied with

the avg. occupation of an MFH (12

persons).

The other 50% MFH are built as infill
km per MFH (infill) 0 km without new infrastructure needs.
Emissions per SFH 25.66872 tCO2
Emissions per MFH (new city
areas) 28.00224 tCO2
Emissions per MFH (infill) 0 t1CO2

Explanation of road & pipe length assumptions:

BAU: All SFH is in suburban like new development (7.7 m road/person), 50% of MFH is in city like new
development (2.1 mroad/person) and 50% of MFH is is infill (no add. Infrastructure) .

Compact: 75% of MFH is infill (no add. Infrastructure) and 25% is city like new development (2.1 m
road/person)

EMBODIED EMISSIONS HOUSES

Housing Production Other

(Materials) Concrete  Steel Wood Cement (glass) | Unit Source
Material intensity SFH 950 50 50 50 50 | kg/m2 IRP RECC
Material intensity MFH 650 50 100 30 30 | kg/m2 IRP RECC

16 *C40 Knowledge Hub."”
17 *C40 Knowledge Hub."”
18 International Resource Panel, “Resource Efficiency and Climate Change: Material
Efficiency Strategies for a Low-Carbon Future.”
19 European Environment Agency, "Greenhouse Gas Emission Intensity of Electricity
Generatfion.”
20 Gabarrell and et al., “Life Cycle Management Applied to Urban Fabric Planning |
SpringerlLink.”
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Hammond

and Jones
embodied C intensity 0.035 0.482 0.125 0.226  0.232| C/kg (2008)2!
embodied CO2 infensity 0.13 1.77 0.46 0.83 0.85 [ CO2/kg
Embodied CO2/m2 SFH 121.94  88.39 22.92 41.44 42.54 | CO2/m?2
Embodied CO2/m2 MFH 83.44  88.39 45.84 24.87 25.53 | CO2/m?2
Embodied CO2/m2 SFH 317.24 kg CO2/m2
Embodied CO2/m2 MFH 268.06 kg CO2/m?2
Embodied CO2 SFH 53.93 tCO2
Embodied CO2 MFH 134.03 1+ CO2
OPERATIONAL EMISSIONS HOUSES
Annual energy demand SFH 49300 MJ
Annual energy demand MFH 117500 MJ
Operational CO2 SFH 3.14 tCO2
Operational CO2 MFH 7.47 tCO2
| TRANSPORT EMISSIONS
transport SFH total (3 people) 3.66 t1CO2
transport MFH total (12 people) 516 t1CO2

Synthesis of key literature on the economic benefits of efficient space use — cost,

productivity, market potential
Infrastructure cost savings

Modelling for Finland by Kurvinen and Saari22in 2020 showed that up to 75% of public
infrastructure costs could be saved by (re-)building and infilling tfowards “balanced
density”, rather than building low-density suburbs — see Figure 14 .

Figure 14: Summary of study on infrastructure cost savings in space-efficient neighbourhoods

21 Hammond and Jones, "Embodied Energy and Carbon in Construction Materials.”
22 Kurvinen and Saari, “Urban Housing Density and Infrastructure Costs.”
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EFFICIENT SPACE UTILIZATION CAN SAVE UP T0 75% IN INFRASTRUCTURE COST- EXAMPLE FINLAND

Cost per capita of infrastructure (EUR) in low
density vs balanced density area (Finland)

T 10000 s
o -20% cost
8]
; 8000
Low density Q \
prototype™* ¥ 000 N\ Balanced density
3000 s por boctare 1§ -70 cost profotype™
© 4000
5
= i —20 76 cost
5 2000
I i
S o
Low dengty and Low dengty area Balanced Balanced
excessive iving and very large densify area anddensify area and
space living spoce  wvery large living  moderately
[ 60 sgm/person) [ 45 sgm/person) spoce spaceous fiving
(45 sgm/person) space

(30 sgm/person)

B Street areas Power networks
Supplementary green spaces B District He ating network
B Water piping

Source: Adapted from Kurvinen, Saarti “Urban Housing Density and Infrastructure Costs™ (2020)*

*Construction costs for parking spots were excluded to account for the potential of urban compactness in enhancing walkability, increasing public
31 transport and reducing car use.
** Balanced density comresponds to prototype 2 and low density to protype 4 in Kurvinen & Saarti (2020)

[Source in graphic: 23]

Productivity and investment potential

An extensive literature analysis by the Codlition for Urban Transitions and the Urban
Land Institute24in 2018 showed that, across 300 high-income cities globally, a 10%
increase in density can raise productivity? -, by 71 USD per person per year. The
value of increased innovation is equivalent to ca. two dollars per person per year.
Where less space is used for buildings, more green space can be offered, improving
mental and physical health (for example, through the natural cooling effect created
by greener cities). This is already estimated to be worth USD 41, likely to increase in
value fast with rising temperatures. The study also found significant detrimental
effects of unmanaged denisity, such as exireme inequalities in green space access,
pollution, congestion and unaffordable rent — a reminder to look at efficiency and
balance in space as two sides of the same coin.

23 Kurvinen and Saari.
24 Urban Land Institute, “Supporting Smart Urban Development.”
25 meaning value-output of every hour worked and wages
16



Figure 15: Excerpt from study on economic benefits of urban density

Analysis by Codlition for Urban Transitions “"Demystifying Compact Urban Growth”; study across 300 high-income cities

®
Benefits of good density Increasing density in high-income cifies by 10% is worth
approximately (in USD) [1]
Productivity (increase in work productivity, wage == $71 per person per year
aligned with literature on agglomeration economies)
Innovation (increased number of patents) $2.1 per person per year
Job accessibility (decreass in commuting time, distance $62 per person per yaar
and cost)
()S ervice accessibilty (decrease in distance to services and $49 per person per year ()
amenities)
Preservation of urban green space (preservation of cpen $41 per person per year

space and biodiversity)

Energy efficiency (lower energy consumption) $25 per person per yaar
Pollution [reduced carbon emissicn, noise) $14 per person per year
Safety in urban environments (lower crime rate) $8 per person per year
o O O

Source for Table:2¢

Improving on efficient, balanced space utilisation offers direct benefits forreal estate
and infrastructure investors, both public and private. In large, well-functioning cities,
these benefits are already well understood, at least since The Urban Land Institute’s
report Supporting Smart Urban Development: successful investing in density in year
2018%. Real estate investment returns are generally higher in denser, low-carbon
cities. Models that improve micro-utilisation are among the top real estate trends
(see Figure 16), such as affordable housing, Co-living, assisted living facilities, and
serviced apartments.

Figure 16: Investment benefits and trends in space-efficient cities and building designs

INVESTING IN SPACE-EFFICIENCY IS CLEARLY PROFITABLE AND BECOMING MAINSTREAM; BUT STILL MOSTLY IN LARGE
AND ALREADY DENSE CENTRES

Macro-dimension: Real estate investment returns are Micro-dimension: Shared and diverse (affordable) living
generally higher in denser, low-carbon cities [2] solutions are projected to be top real estate investment
opportunities [2]
e ® Table 2-1 Sector prospects in 2022
L]
® Overall prospects Rank Investment Rank Development Rank Income
1 New energy infrastructure 1 0481 2 o 4 04.3¢6
L 2 Life sciences 2 (] 4 o 044
e ° 3  Logistics facilities 3 04 3 04 3 044
. 4  Datacentres 4 (] 1 o 1 04
:‘) 9 5 Health care 5 04 6 04 5 041
6 Retirement/assisted living 6 o 5 o] 8 o
.k 7 Industrial/warehouse 7 04 8 o 7 041
s b 8 Affordable housing 8 04 9 o 13 o
$ - 9  Self-storage facilities 9 o4 12 041 9 044
} . P . 10 Private rented residential " o 7 (o] 10 04
£ # 11 Housebuilding for sale 10 o4 10 o 6 041
§ ° ” . . 12 Social housing 12 o 1 o 12 o
& 13 Multi-let/flexible 13 04 13 o " 03
o ® ’ ° industrial parks
] R 14 Co-living 1" o 15 o 5 o
” 15 Student housing 15 o 14 o 14 o
2 16 Serviced apartments 16 o 16 o 16 o
17 Flexible/serviced offices 17 o 17 o] 18
ou and co-working
18 Leisure 18 (¢} 18 19
P 19 Central city offices 19 o 19 17
. 20 Retail parks 20 o 22 20
21 Business parks 21 20 21
22 Hotels 22 21 23
CO; per ki’ per person 23 Parking 23 23 22

24 Suburban offices 24 24 24

Fié:;ré: Adcpfed from PWC & Land Urban lnsmu}e, “Em.e:rging Trendsin Real

Figure: Urban Land Institute, ‘Supporting Smart Urban Estate 2022" (2021)

Development: Successful Investing in Density', 201

26 Coadlition for Urban Transitions, Ahlfedlf, and Pietrostefani, “Demystifying Compact Urban
Growth: Evidence From 300 Studies From Across the World.”
27 Urban Land Institute, “Supporting Smart Urban Development.”
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Source for graphics:28
These trends, however, currently focus mainly on larger, already dense cities. The
potential for investing in lower-density areas, where real estate markets are often

dominated by small-scale developers or individual home-builders, is less straight
forward but still interesting?.

Figure 17: Indications of the potential (future) market of improving space-efficiency

THE INVESTMENT POTENTIAL OF BETTER SPATIAL DESIGNS IS INCREASING

417 - Share of European population by type of Daily services* are on average 3 km
L?::géu; popﬁ::ic')':lelive in dwelling and degree of urbanisation [1] {suburbs & fowns) and 9 km [rural areas)
ol e away [2 km in cifies] [2]

places with likely at least — ;‘UIBCL)JEVBN RURAL Reglonal services** are on average 40 -
some inefficiencies: material- —_ —re bl 50 km away [10 km in cifies] [2]
efficiency, connectivity,
Servicefc;::cess o desir}(’ad HOUSE | 108% 196%  225% In cifies most commute by public

i fransport, while private motor vehicle
vibrancy 275% 139 % 48% dominate in provincial cities, suburbs

FLAT . i and fowns

The demand for the benefits of better spatial set-ups that enable material and access efficiencies is likely to increase
with

+ Rising desire for the convenience of public and active transport [3, 4]

« rising prices for gasoline, heating and consfruction materials [5, 6].

+ and therising desire for community and vibrancy Post-Covid [7].

Sources: [1] Eurostat - Districution of population by degree of urbanisafion, dwelling fype and income group | (2021); [2] kompil &t ol - Mapping accessibility fo

generic services in Europe: A market-potential bazed CI'“[JI’“C!Ch {2019): [3] BIB - Public fransport: 64% of Europeans ready fo make the switch for environmental

purposes (2020]): [4] Rockefeller Foundation - Access fo Public Trompo tion a Top Criterion for Millennials When Deciding Where to Live, New Survey Shows (2014);
Construction material prices rose shoml,{ in 2021[2022]; [7] EC - Loneliness in the

|5] Eurcktiv - Tuming up the heat on Europe's fuel poverty crisis (2022); [6] Destatis -
EU (2021)

*Daily Services = Schools, small health facilities, childcare services, sport facilifies, small markets etc.
**Regional facilifies = Speciclized centres for education and health, karge facilities for sports and cultural activities. governmental organizafions, other high-tech services etc.

[Sources in Graphic: [1]30 [2]3! [3]32 [4]33 [5]34 [6]3 [7]3¢ ]
C. Analyses of the space-use patterns in Europe

Summary of existing analyses of different European space-use indicators
Land-inefficiencies (Macro-dimension) dominate in Northern and Eastern Europe,
and are more prevalent in sub-urbs and smaller towns

Large cities generally use land more efficiently than smaller cities, with a positive
efficiency frend. Some large cities are growing less efficient, mainly in Eastern
Europe?’. Across large and smaller cities, land use is generally high in suburbs with
little improvement across city sizes. Many smaller cities also show high land
consumptionin some centres, in addition to suburbs. Overall, small fowns have been
becoming less efficient since 2012, whether they are growing or shrinking in
population.

28 PWC and Urban Land Instifute, “Emerging Trends in Real Estate 2022."

29 Booi and Boterman, “Changing Patterns in Residential Preferences for Urban or Suburban Living of
City Dwellers.”

30 Eurostat, “Eurostat - European Statistics.”

31 Kompil et al., “Mapping Accessibility to Generic Services in Europe.”

32 European Investment Bank, “Public Transport.”

33 The Rockefeller Foundation, “Access to Public Transportation a Top Criterion for Millennials When
Deciding Where to Live, New Survey Shows.”

34 Lloyd, “Turning up the Heat on Europe’s Fuel Poverty Crisis.”

35 Destatis, “Construction Material Prices Rose Sharply in 2021.”

3¢ European Commission, Joint Research Centre, and Cassio, L., d'Hombres, B., Tintori, G., et al.,
“Loneliness in the EU: Insights from Surveys and Online Media Data.”

37 European Environment Agency et al., Land Take and Land Degradation in Functional Urban Areas.,
2022.
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Figure 18% shows land consumption and trends since 2012 for different urban area
sizes. Worsening frends and slow improvements from high-consumption levels are

reasons for urgent action.

Figure 18: Land use per urban area size

LAND USE BY CITY SIZE: SMALL URBAN AREAS AND COMMUTER SUBURBS MUST BECOME MORE EFFICIENT

Figure 3.6 Artificial area per capita in 2012 and 2018 by FUA structure and size category

Large metropolitan areas
>1 000 000 capita

Medium sized urban areas
250 000 - 500 000 capita

Metropolitan areas
500 000 - 1 000 000 capita

Small urban areas
50 000 - 250 000 capita

PR
1]
295 FUAs
564
951
338 278 238 172

M FUA12 B Commutingarea 2012 M Core city 2012

FUA 18 Commuting area 2018 Core city 2018

17% of Europeans 50% of Europeans
live here live here

18% of Europeans
live here

16% of Europeans
live here

Figure: EEA “Land take and land degradation in functional urban areas” (2022). “"FUA" = Functional Urban Area.

»Small urban areas use

over 1/3 more land per
person than big cities,
and are becoming less
efficient.

» Metropolitan areas

have slightly improved
in land use since 2012,
but from a more

efficient starting point.

¥ Efficiency

improvements in
commuting areas
(suburbs) have been
small despite high land
consumption

Figure 1937 shows regional differences in urban land consumption. Worsening trends,
slow improvements from high-consumption levels or fast worsening trends are reasons

for urgent action.

38 European Environment Agency et al., Land Take and Land Degradation in Functional Urban Areas.,

2022.
39 European Environment Agency et al.
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Figure 19: Urban land use and trends per country

DEEP DIVE LAND CONSUMPTION PER REGION: ALERT IN EASTERN AND NORTHERN EUROPE

Figure 3.3 Land use efficiency in 2018 (m? artificial area/capita) and change in land use efficiency compared
with 2012 (as a percentage of 2012 values) in FUAs of the EU-27 and the UK region, by country
Land consumption per capita, 2018 Change in land consumption per capita, 2012-2018
Finland ] 30
Latvia | — .50
Ireland | — 2 75
Nenmark '} -1
Sweden | 525 —
Estonia - 145
Cyprus | 583.4 — 5.
Hungary | 58 — 140
Slovenia 566.8 =03
France | 52845 0.25 ¥
Luxembourg | 517.07 B —
Lithuania | 50933 — .04
Croatia | 501.58 — 2 15
Slovakia | 49238 - 0391
Poland | 47512 —
Czechia | 473.97 17,6
Bulgaria | 464.07 — 351
Germany | 443,89 327 e—
Belgium | 43098 120 =
Austria ] 38356 4,95 E—
Portugal | 363.29 e — 237
Netherlands EELpE] T ——
Italy T 33013 189 —
Unjited Kingdom | 21770 7.9
Spain | 281.20 0.96 =
Greece | 251.34 - 1.1
Romania | 223.96 — 55
Mala | 204 80 507 e—
T T T T T 1 —T—T—T—t—T—T—T1—T—rT—T1T—T—T1—
0 100 200 300 400 500 600 700 800 -12-10 -8 6 -4 -2 0 2 4 6 & 10 12 14 16 18
m?/capita Percentage

Some couniries have
worsened efficiency in urban
land consumption per capita,
staving or entering the
highest-consuming group —all
over Europe (growing and
shrinking cities)

Some countries have
improved in urban land
efficiency, but are still among
highest land consumers —
rmainly Northerm and Western
Europe [mainly growing cities)
Some countries’ urban areas
are still relatively land-efficient,
but see strong trends fowards
inefficiency — mainky Eastern
and some Southem Europe
[growing and shrinking cities)

Some regions’ urban areas
have strongly improved (on
average), and could
approach sustainable levels
[ca. 200sgm/capita*) — mainly
Southern and Western Europe

Note that industrial and commercial sites contribute as much, orkr)nore, to land-take
as residential developments — but as reasons and implications are different, land use
by industrial sites will require a dedicated analysis outside of the scope of this White

Paper.

Building-use inefficiencies (Micro-dimension) dominate in Southern Europe but
apparent across European regions
On the micro level, vacancies can be found in Southern Europe especially, across
growing and shrinking cities. Unused rooms (or ‘under-occupation’4) is common in
different countries across Europe, including the Netherlands, Ireland and Spain.
Figure 20*'%2 shows the geographical prevalence of un-occupation and under-
occupation of buildings in Europe. Note that the data is not up-to-date and lacks
granular detail — pointing to an important monitoring gap on European level.

40 Eurostat defines an under-occupied dwelling as a dwelling where the household has more
living space at ifs disposal than the minimum number of rooms considered adequate, which
entails one room per household and one room per couple, per individual aged 18 or more,
per pair of single people of the same gender 12-17 years of age, and per pair of children
under the age of 12.
41 Eurostat, “People in the EU - Statistics on Housing Conditions.”

42 Eurostat, “Share of People Living in Under-Occupied Dwellings.”
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Figure 20: Building space utilisation be region

DEEP DIVE UNDER- AND UN-OCCUPATION: ALERT IN SOUTHERN EUROPE & BALTICS, ALERT ON LACKING DATA

# Around 30 million empty dwellings in Europe are empty, » 33% of buildings are under-occupied (= Ur-used rooms)

mmniylfm S;:-ufhem Eurcpe and the Baltics, alscin Ireland and particularyin the Benelux countries, reland and Spain and
Scandinavia. Bu_i evgwcouni:y has empty houses. Reqasons wellutized in south-Eastern Europe, Note: no data an sub-
range frem founsm, i.e. emply secondary houses, io state or per-cify lavel,
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Imbalances: Greenspace often missing in Southern Europe, public transport scarce
in lower-density areas

In terms of public fransport access, which is a key indicator both of efficiency and
balance, European cities generally fare well. However, very good connections are
often missing in lower-density areas and more generally in Southern Europe. Southern
Europe also performs less well on access to green spaces, a key element of
balanced space use. This is particularly alarming as global temperatures increase.
Figure 21%3 show the distribution of easy access to green space across Europe. While
‘some access’' to ‘medium access’ is common across Europe, ‘very good’ access is
foundin only a few places, mainly in central and North-Eastern Europe. Green space
access does not correlate clearly with city size or density. Some larger (e.g.
Stockholm, Vilnius), denser cities (e.g. Vienna) are among the best for green space
access , suggesting it is possible to create a good balance while also attaining
efficient utilisation of space.

43 Poelman, “A WALK TO THE PARK2 ASSESSING ACCESS TO GREEN AREAS IN EUROPE'S CITIES.”
21



Figure 21: Green space access across Europe

DEEP DIVE GREEN SPACE ACCESS (KEY ‘BALANCE’ INDICATOR): HIGH ALERT IN SOUTHERN EUROPE, BUT GAPS IN ALL
COUNTRIFS

Share of easily accessible green space (10-minute
walk), 2012 ?

» Northern and North-Eastern Europe (DE, PO, CZ,
SW, Fl, LT) have more cities with good access to
green urban areas (as well as forests)

)
Sty

» Southern and some Western Europe (UK, FR, SP, IT,
RO, BU, GR) have few cities with adequate access
to green areas

Map: European Comimission “A WALK TO THE PARKZ ASSESSING “A WALK TO THE PARK? ASSESSING ACCESS TO GREEN

ACCESS TO GREEN AREAS IN EUROPE'S CITIES" (2018)

Migration will change housing demand with increased pressures for efficient
downsizing mainly in the South and smaller towns and efficient growth in the North
and medium-large cities

European Commission research finds that the total population of Europe’s urban
areas s likely to increase on average by 6.8% by 2050. Within that, however, only half
of Europe’s cities will grow, half of urban areas will lose population, with 12% of cities
losing more than a quarter of their population between 2015 and 205044, Cities in
Southern and North-Eastern Europe are particularly affected by population losses. In
terms of land-efficiency trends in population-shrinking cities, some medium and small
cities are mainly just emptying, but many cause sprawl and absolute land-
consumption while emptying out from the centre, also causing un-occupation4s4
Large cities are not (yet) shrinking in Europe. However, climate migration will change
this. It is predicted that extreme heat - and inadequate adaptation to it — will cause
many people to leave Southern Europe’s space-efficient and currently popular cities.
This will cause inefficiencies in the form of vacancies in housing but also in terms of
opportunity cost, as many of those climate migrants will move north where standard
plots are less efficient.

44 European Commission and Joint Research Cenfre, “The Future of Cities.”
45 Eurostat defines un-occupation as a dwelling reserved for seasonal or secondary use (such
as holiday homes) or if they are vacant (dwellings which may be for sale, for rent, for
demolition, or simply lying empty and unused).
46 European Environment Agency et al., Land Take and Land Degradation in Functional Urban Areas.,
2022.
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Figure 22: Population development in different settlement forms per country, 2013
Crude rate of net migration (plus statistical adjustment)
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Figure source: 4

Details on this paper’s definition of the directional working benchmarks of good
space use

In absence of clear European quantitative benchmarks for good urban space use,
this Paper has developed directional working benchmarks, based on previous
evaluations by the European Commission, Eurostat, the European Environment
Agency, literature on ‘articulated density’ and the example of highly efficient yet
fairly balanced cities in Europe.

47 European Commission. Statistical Office of the European Union., Urban Europe.
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Figure 23: Directional benchmarks for space-use indicators

EUROPEAN AND GLOBAL STANDARDS ALLOW DIRECTIONAL BENCHMARKING FOR MOST INDICATORS

Utilisation indicators

Space-use indicators

Relevant global or European benchmarks

Macro
dimension
iahb h d Per person land consumption should range from 90— 120 sq.m.

(nelg ournoo in city centres of large cities (and up to 130sgm.pp in medium ) . ; L el)
towns) and potentially max*. < 220 sqm.pp in suburbs of larger Unoccupation rate of dwellingsis <7% of all ‘Occupafionol
cities and <250 sgm.pp in suburbs of medium cities [1] (indirect conventional dwellings . ,p :

Land benchmark from examples and literature) Unoccupation rate of dwellingsis >15% of all . b;mdmgs infems
X >160sgm.ppin city center, <300sgm.ppin suburbs of large cities - - O
- consumption &nd >400sqm.ppin suburbs of medium-to small cities conventional dwellings [¢]
0 a)time g
c 0
0 S
0 (Very) high public transport access defined as easy A -2
1 4 to hich walkabiity (500m) to a station with more than 10 departures Adequate occupation defined as one room 0
ccess 1o hig e an hour [3] (high to very-high accessible to >85% of the per household plus one room per couple or b) space 7]
frequency public population) individual (> age 12) [2]; IRP assumes
transport ‘Low access to public fransport: less than 4 departure per hour adequate space at 40 sq.m./person’ [8]
and high to very-high accessible to >75% of the population)
Good green space access defined as max. 10 minute walking
- Access to Green time (>20hectares accessible within 10mn walk weighted by o
] Spaces population), aggregated with the percentage share green Q
Jol -
5 urban area and forest per city (>16.5%) [4:5] No European benchmark or data: Working Access to §
5 Low access to green space <15 hectares and/or <7.5% concept = joint gardens, shared utility & UUUWO’_’U' 5]
@ community rooms, cycle storage, shared Conve”“?r"ce or @
Access fo mobility fleets & electric vehicle charging commmunity:
diverse/vibrant o station (1] functions in shared
services “" No European benchmark or data: but concept of *15-minute Spaces
cifies’ (easy access) widely supported [1, 7]
Source: SYSTEMIQ synthesis, based on [1] SYSTEMIQ analysis of high-performing European cases — see details in following [2] Eurostat, ‘Glossary: Under-Occupied

Dwellings’, 2021, [3] Hugo Poelman and Lewis Dijkstra, ‘Measuring Access to Public Transport in European Cities', European Commission WP 01/2015, no. Regional
Working Paper 2015 (2015) [4] Hugo Poelman, ‘A Walk to the Park? Assessing Access to Green Areas in Europe’s Cities’, European Commission, no. WP 01/2018
(2018)[5] European Environment Agency, ‘Who Benefits from Nature in Cities? Social Inequalitiesin Access to Urban Green and Blue Spaces across Europe —
European Environment Agency’, Briefing, 2022, ; [6] Eurostat, ‘Share of People Living in Under-Occupied Dwellings'[7] European Commission and Joint Research
Centre, ‘The Future of Cities’, European Commission, 2019 [8] International Resource Panel, ‘Resource Efficiency and Climate Change: Material Efficiency
Strategies for a Low-Carbon Future, 2018

Deriving quantitative benchmarks for an ‘ideal’ land use, in particular, is contentious,
because cities across Europe are so different, and start from very different levels of
land use per capita today — especially in terms of smaller versuslarger cities. Figure 24
shows how the directional benchmarks for efficient land-use was derived from
literature on sustainable urban settlements and best-in class city performances across
Europe.

Figure 24: Literature and 'best-in-class' cases used for the development of the land-use benchmark

ADDITIONAL BACKGROUND ON LAND-USE BENCHMARKS: EXPERT LITERATURE AND EUROPEAN EXAMPLES POINT TO
RANGES OF ADEQUATE EFFICIENCY IN DIFFERENT CONTEXTS

‘Articulated density’ — an ideal standard for
orientation

Location-adequate land consumption — a deduction
from good examples

“With arficulated density. cities would sfill comprise areas of
lower density but contain well-connected ‘nodes’ with a
much higher density of residents, jobs, services and urban
amenities.”

Land consumption per person is currently strongly diverging
between cify centres, sub-urban areas, larger and smaller
tfowns. The benchmarks for smaller towns or hubs are likely fo
be different, given shorter total distances. Directional

benchmarks were derived from European examples:
Efficient levels of land

consumption in Europe [2] Examples

— Neighbourhoods of the Future [1]

————— ficity planners can aim
for 10,000 to15,000

In city . .
inhabitants per square centres of 90-120 m?*/p rftm‘rrl j??l;\:'.e?;‘ﬂ.‘ﬂﬁ 193)
meter, which is well- large cifies ()W (s [RRETSE) (1 551
below the average of In city centres Florence (98); Turin (105),
that Of_fhe Parisian of small and 90-130 m*/p @ Bordeaux [270), Graz (268)
arrondissements.” medium ciies
[
::r’;;"zi’;;"f max.220 m/p Pars (204); Afhens (212),
(> 500,000) .-C:-:cerﬁag? (434), Dublin {560)

This reflects a land
consumption of 67 sq.m
per person. [1]

In suburbs of
medium cities
(> 50,000)

Bilbao (190); Southampton (227

2
IeEs 2303 .To edo (544), Bmo [464)

In small fowns No data available - further research needed

(< 50,000)

Source: [1] Hajer et al - Neighbourhoods for the Future (2020), [2] SYSTEMIG analysis of EEA data
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[Source in graphic: [1]48 [2] SYSTEMIQ Analysis based on:4]

Figure 25, adapted from the European Environment Agency’s leading research on
resource efficient cities, shows another example of a dense, yet highly liveable and
green seftlement structure that can illustrates the directional benchmark, and also
serves as inspiration for this paper’s main illustration of an efficient, balanced city.

Figure 25: European model illustration of a sustainable neighbourhood

Figure 2.2 Smart and bioclimatic densification

Reducs heat
S Salar rights

n = [ ; a
i n
snibecties gt

Congresty rdlkderiay

Sousrces Adq:hd-‘tmrruudpﬂ.msz: Tile ot 2, 2012, 51

These directional benchmarks form the basis for the following analyses, being
regarded as good general indicators for high-functioning space utilisation. EU-level
modelling is needed to refine these benchmarks, determining with more nuance
what level of utilisation would perform best for European land-use, energy and
material targets, as well as economic performance and social cohesion — especially
in different regional contexts and city sizes.

Details on this paper’s quantitative evaluation behind the 15 urban profiles

The following table displays the numeric factor for each indicator for the example
cities in each profile.

Cities not yet listed can use the same source databases to start evaluating their
space use and directional profile.

Figure 26: Quantitative analysis of European Urban Areas

48 Hajer et al., Neighbourhoods for the Future.
49 European Environment Agency et al., Land Take and Land Degradation in Functional Urban Areas.,
2022.
S0 *Urban Sustainability Issues - Resource-Efficient Cities: Good Practice.”
51 “Urban Sustainability Issues - Resource-Efficient Cities: Good Practice.”
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While not exhaustive, the following list summarises what we found to be the most
recurring factors across literature.

Drivers of inefficient space utilisation (sprawl, un-used rooms, vacancies) range from
cultural and norm factors shaping personal preferences, to economic conditions
driving inefficient building patterns and straight-out adverse policies that hinder
efficient building, such as land-zoning for low-density settlements:

e Culture, norms and dominant designs

» Individual housing with garden is still often perceived as higher quality of
life and safety®? (often overlooking the hidden costs of maintenance and
commuting, and the forgone benefits of service-access, connectivity or
potential for higher convenience through shared multi-functional spaces
and appliances)

« Rising income therefore still often lead to desire for more space and
secondary homes3

* Insome cases, too small and/or bad quality and hard-to adapt housing
disincentivise living in space-efficient areas®. Especially in Eastern Europe,
too small city centre apartments seem to drive people into inefficient sub-
urban alternatives.

« Thereis alack of aftractive housing alternatives beyond too small
apartments vs detached houses. The analysis has not found wide-spread
availability of high-quality, mixed-rise, 4-8 unit buildings with garden access

that are an attractive alternative to detached homes.
55 56

e Economic conditions

« Economic growth (high GDP) and access to car can be both the trigger
and the result of urban sprawl¥”

* High demand for housing results in higher prices on the housing market,
often forcing families and lower income households in partficular to move
into cheaper outskirts, causing sprawl and partial vacanciesss

+ Cheap infrastructure in sprawled areas relative to its actual cost to the
municipality is an indirect public subsidy incentivising suburban building. It is
sometimes combined with direct tax incentives

» Fast value-increasing and unregulated real estate markets foster
speculation investment and limit incentives to let out to long-term tenants,
increasing the number of housing vacancies in high-pressure cities.

« On the micro-level, repurposing of buildings and renovation is often more
costly due to higher labour implications, or missing opportunities to
renovate at scale.

Adverse policies

« Public narratives have been promoting living in suburban single-family houses
in the 60-70s¢°

52 European Environment Agency, Urban Sprawl in Europe.
33| et al., “The Future of Cities - Opportunities, Challenges and the Way Forward.”
54 Wolff, Haase, and Haase, “Compact or Spread?”
55 Rosni and Mohd Noor, “A REVIEW OF LITERATURE ON URBAN SPRAWL: ASSESSMENT OF FACTORSAND
CAUSES.”
3¢ Litman, “Analysis of Public Policies That Unintentionally Encourage and Subsidize Urban Sprawl.”
57 European Environment Agency, Urban Sprawl in Europe.
58 European Environment Agency.
59 Wolff, Haase, and Haase, “Compact or Spread?”
60 Wolff, Haase, and Haase.
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* In many instances, adverse zoning policies are fostering monofunctional low-
density housing, parking requirements etcs!

« Cumbersome bureaucratic procedures, sales tax, and higher relative price for
smaller housing often hinder people from moving housing and downsizing
when family size changes

+ On the micro-level, old safety regulations or overspecifications for construction
can hinder a modular design, deep renovation and repurposing.

A driver related to both norms and often public financial incentives, is the structure of
lond — and home ownership. Literature has shown that fragmented ownership can
be a considerable barrier to coordinated, infegrated neighbourhood shaping and
building renovation at scale. Case studies suggest that improvements in integrated
planning often go hand-in-hand with larger public or cooperative ownership2. 70%
of the EU population live in owner-occupied dwellings, The remainder represents
renters (regular and social housing), from private, public or cooperative owners.s?
There are large disparities in ownership rates between Eastern Europe with more than
80% owner-occupiers (originating from the 1990s privatisation movement) and Austria
and Germany with less than 60% (see Figure 27 from BPIE). For context, Eastern
Europe is facing particularly pronounced sprawl frends, the Austrian capital is known
forits balanced efficiency. Supply of social housing in Europe also varies widely with
Austria and the Netherlands providing respectively 24% and 29% social housing while
Germany and Portugal provide less than 3% social housing.¢4

81 European Environment Agency, Urban Sprawl in Europe.
62 Rogers, “Gentle Densification of Suburbs Could Help Meet London's Housing Needs.”
63 Eurostat, “7 in 10 people in the EU live in a dwelling they own.”
64 Housing Europe, “State of Housing in Europe 2021."
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Figure 27: Overview over ownership structure of residential buildings in Europe

Tenure of residential buildings in Europe

Source: BPIE survey
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In terms of imbalances (lack in green & community space and service-access), the
driver can be summarised as fragmented and short-term value perspectives:

« Developers of hyper-dense areas often cannot see how to benefit from the
value that balanced space creates on the neighbourhood level (e.g.
increasing real estate value and reducing health costs)

+ Building developers are often distant from infrastructure planners and
investors.

+ Effective coordination of investors through masterplans or public orchestration
is often missing, related also to the before-mentioned fragmented ownership
structures.

D. Analyses behind the solutions and action suggestions (underpinning
Chapter 5)
Detailed analysis of 9 cases of applied multi-stakeholder approaches in different city
profiles
Approaches in large growing cities (profiles 1-3)
To recap the priority physical transitions, large, growing cities need to pay exira
attention to:

65 Buildings Performance Institute Europe, "Europe’s Buildings under the Microscope - A
Country-by-Country Review of the Energy Performance of Buildings.”
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- Transition 1: Cooperation with smaller towns to balance population pressures and
ensure complementary regional development

- Transition 3 & 5: Minimizing un-occupation/under-occupation and ensuring
affordability

- Transition 4: Infilling/upfilling of selected low-pressure hubs with good transport
connections

The 15 profiles analysis showed that, while large cities are naturally pushed to be
decently efficient in the city centre due to scarce land and housing pressure,
efficiency canstill offen be improved through regional collaboration (see: Hamburg),
or by tackling vacancy and unused/decaying spaces in the centre (see: Rotterdam,
Hamburg) and crucially by making suburbs more efficient and balanced. Another
big challenge in city centres of large cities is their lack of access to green space and
the risk of heat islands, needing to be tackled through climate change adaptation
measures such as nature-based solutions (see: Lisbon).

In terms of multi-stakeholder approaches, the cases of growing large city
improvement show that vision building and public orchestration of investments, in
combination with master planning are approaches of particular importance for this

group.

Figure 28: Case study Profile 2

HAFENCITY, HAMBURG (DE) — STRONG PUBLIC-PRIVATE PLANNING REDEVELOPS AN ATTRACTIVE CENTRAL AREA

Background and challenge: Significant sections (150+ hectares) of Hamburg port were vacated and City profile 2: Growing large city -
released to the City of Hamburg in the late 1990s, when it needed to address growth and demand for Extensive urban-rural expansion
housing.
Multi-stakeholder approaches taken: f

A + Revitalising the area by expanding the city on existing built areas through mixed-use,
: SION and vibrant and balanced neighbourhoods.

MISSION « To balance population pressure, Hamburg also piloted the URMA-Project: with Denmark

BUILDING and Sweden, it explored collaboration along the Jutland route to strengthen the role of Photo credit: Lukas

smallertowns and rural areas. Menzel, Unsplash

hitps://unsplash.co

+ Land ownership: The City of Hamburg increased ownership of the land in HafenCity from m/photos/9mWkul
: - 75% to 97%, allowingit to control and define the project. al?,
l + Public instrastructure: Selling the land under specific conditions enabled the City to raise

US$2 billion. With US$1.2 billion additional public investment, it funded infrastructure
including roads, bridges, squares, parks, quays and promenades.

PUBLIC « Project definition, master-planning and guidelines: HafenCity Hamburg GmbH, owned

CAPACITY by the City, managed the whole redevelopment project. It acquired the land, prepared
BUILDING the sites, plans and builded infrastructure and public spaces, contracted with
developers and managed public relations. It defined clear guidelines for contractors on
ground-floor use, public spaces, transport connections.... Results for efficient, balanced space use and
quality of life:
+ Public accountability: a supervisory board, led by members of the city senate; approvals « 7,500 homes (approx. 1,500 subsidized) and
managed by parliamentary or local government bodies following public consultations. student housing for 5,000

« 10.5 km dockside promenade
-6 « A university and research labs
[etw 261V N\/ W - Public investment and master-plan atiracted private investment: the vast majority of * 40,000]obs (office spaces and businesses)

INVESTMENT investments, around US$10.8 billion came from private real estate investors. The Iconic crchifef:fure: Spiegel Publishing
development and investment was conditional on the guidelines House and Unilever House

MODELS

Sources:

- HafenCity Hamburg GmbH, ‘HafenCity Hamburg GmbH: Integrated Development Management', hafencitycom, 2021.
- Jacuniak-Suda, ‘Interim Pilot Implementation Report - URMA', HafenCity Universitat Hamburg, 2014.

- LSE Cities, ‘Port Redevelopments Hamburg, HafenCity - Data | Urban Age’, 2013.

- Urban Land Institute, ‘Public-Private Partnerships in Sustainable Urban Development’, 2011.

[Sources Case study Hafencity Hamburg: ¢6676867]

66 HafenCity Hamburg GmbH, “HafenCity Hamburg GmbH: Integrated Development
Management.”

67 Jacuniak-Suda, “Interim Pilot Implementation Report - URMA."

68 LSE Cities, "“Port Redevelopments Hamburg, HafenCity - Data | Urban Age.”

6? Urban Land Institute, "Public-Private Partnerships in Sustainable Urban Development.”



Figure 29: Case study profile 3

ROTTERDAM (NL) - EFFICIENT LOCAL MAPPING AND TARGETED INVESTMENTS REVIVE DECLINING AREAS AND REDUCE

VACANCY

Background and challenge: The City of Rotterdam has found an innovative, low-key solution to influence
the revitalisation of deprived areas and areas with empty, unmanaged spaces.

Multi-stakeholder approaches taken:

"VISION and The City developed the Klushuis “do-it-yourself house” concept (2004): lo
M MISSION supply of obsolete houses (privatization) in deprived neighborhoods. =
And the Klein & Fijn "Small & Beautiful" concept: for infilling smallerplots ang
overlooked gaps in the urban fabric.

BUILDING

.

Identified and mapped gaps in the city center which could accommodat
infill, and identified neglected houses.

PUBLIC * Plots/apartments were purchased from landlords who had failed o maintd
CAPACITY them to a legal standard, and resold at a low price, ‘asis’, on condition thaf:
BUILDING buyers 1) had resources to renovate or build, and would occupy the property for
at least three years; 2) had developed a valid plan with an architect; and 3)
could meet insulation and other sustainability standards.

» National fund for urban renewal funded the original 200 pilots, taken up by the
City since 2009.

MODELS

Private individualsinvest in upgrading / construction.

Opportunities for people who otherwise could not afford to own a home.
Revitalisation of deprived areas.

CULTURE and

9coMMUNITY
(RE-) BUILDING

Sources:
- architectuur MAKEN, *‘Architectuur MAKEN', 2022,
- Eurocities, ‘Do-It-Yourself Houses', 2012.

The cost to the City of the Klushuizen scheme was around €30,000 per apartment.

City profile 3: Growing large city = Regional
scattering

Photo credit: Guiding Architects, Edwin
Prins https://www.guiding-
architects.net/inding-gaps-recent-infill

projects-rotterdam
Main physical transitions employed:
) Quality-upgrade of building
) Infillof suburbs
) Enable higher occupation

- 2

- 4

Results for efficient, balanced space use and

quality of life:

* Improving land consumption per person

« Success of concept: Almost all houses and

plots placed on the market were sold (500

appartments over 10 years).

Eurocities renovation award (for Klushuizen)

Small plots led to innovative housing solutions,
some industry standards

.

- ANNEKE, ‘Minding the Gaps: Recent Infill Projects in Rotterdam', Guiding Architects (blog), 5

April 2018.
- Turkington and Watson, Renewing Europe's Housing, Policy Press, 2016.

[Sources Case study Rotterdam:70717273]

70 architectuur MAKEN, “Architectuur MAKEN."

71 Eurocities, “"Do-lt-Yourself Houses."

72 ANNEKE, “Minding the Gaps."

73 Turkingfon and Watson, Renewing Europe’s Housing.
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Figure 30: Case study profile 3 (2)

LISBON (PT) — NATURE-BASED SOLUTIONS ENHANCE RESILIENCE

Background and challenge: Lisbon is suffering from rising temperatures and heatwaves, enhancing the
urban heat island effect and reducing quality of life [1].

City profile 3: Growing large city -
Regional scattering

Multi-stakeholder approaches taken:

1‘ » Expo '?8: The city promoted the regeneration of its industrial waterfront (Parque das
M Nagdes) into green and economic spaces.
VISION and + Llisbon Strategy for Adaptation to Climate Change [3]: Commits fo reducing CO2
MISSION emissions by 70% by 2030. A key aspect is tackling drought and seasonal floods with
BUILDING nature-based solutions including improved drainage, urban agriculture in
abandoned areas, and re-naturing through green corridors and tree planting. i o e
O1o credit: Lavid O}
Wikimedia Commons
0 + Climate adaptation drainage system: EIB provides €65 million fo the €170 million
@0 Lisbon Drainage Master Plan to prevent and reduce the frequency and magnitude
0 of flooding [4].
[e{ele] 7N\ - Green infrastructure
INVESTMENT o Green corridors and urban allotments financed with €65 million - co-financed
MODELS by EU funds, EIB loans, municipal budgets. [1]

o LIFE LUNGS (55% EU funded, 45% City of Lisbon) seeks to increase resilience to
rising temperatures, mitigating heatwave effects and water scarcity [project
costs €2.7 million]: 90,000 of 240,000 trees planted and 9.3 of 10.6 hectares of
biodiverse, rain-fed meadows created [2] Results for efficient, balanced space use

and quality of life:

* 250 ha of new green space

« Effective drainage systems

+« Community allotments

(eVIMUIA-LE - Participatory Budgeting: Lisbon was among the first cities to introduce a participatory
COMMUNITY budget process, inviting inhabitants to choose and rank proposals for a predetermined
o. (RE-) proportion of the council's budget. Many chosen projects relate to the creation of
‘J BUILDING green spaces, with a total annual budget of €2.5 million [1].

[Sources Case study Lisbon:74757677]

Approaches in medium-smaller growing urban areas (profiles 6-9)

To recap the priority physical transitions, this group of urban areas (profiles 6-9) need
to pay extra attention to:

- Transition 3 & 5: Minimizing un-occupation/under-occupation and ensuring
affordability

- Transition 4: Infilling/upfilling of selected low-pressure hubs

- Transition 7: Upgrading or developing active and public fransport links within the
centre and to various hubs

- Transition 8: Creating green and community spaces

- Transition 9: Creating space for local business and culture

This is because the key physical challenge in almost all medium-size urban areas is
how to make sprawled suburbs (and in some cases city centres) more efficient,
prevent further sprawl, and reattract people towards a space-efficient and
balanced city centre. To tackle this challenge, each urban areas will need to
develop a clear joint purpose for local productivity and vibrancy, building on the
localidentity, to motivate citizens in their demand for connected neighbourhoods as
well as develop aregional funding plans.

In terms of multi-stakeholder approaches, cases of growing medium urban area
improvement show that vision building, public capacity building and orchestration
has been essential and that specific projects have focused on design for innovation
when setting ambitious environmental goals and standards at the vision-building

74 Lisbon Municipality, “*Application Form for the European Green Capital Award 2020 - 2.
Climate Change: Adaptation.”
75 European Investment Bank, “Lisbon Climate Adaptation Drainage System.”
76 OPPLA, “Lisbon.”
77 LifeLUNGS, "Project LifeLUNGS.”
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stage and on community and culture building especially in neighbourhood’s
revitalization projects. Blended/cooperative investment models have been
employed in all cases, more often than not involving EU funds, with a focus on on
neighbourhood revitalization, tfransport infrastructure investment, support for social
housing, and nature-based solutions.

The case studies illustrate some effectively employed approaches: from compact
and balanced new developments in the suburbs (see: Cambridge, Gothenburg), to
making already compact suburbs more sustainable, diverse, and vibrant — for all
income groups (eg: Overvecht), to improving the city centre efficiency through
repurposing unused sites (see: De Bonne, Grenoble) or repurposing vacant housing
(see: Treviso), or finally improving city balance through revitalization (see: Cluj-
Napoca or Ljubljana (in previous short examples) or through nature-based solutions
(see: Gyor).

Figure 31: Case study profile 6
GYOR (HU) — NATURE-BASED SOLUTIONS ENHANCE RESILIENCE

Background and challenge: The main challenges in Gyér relate to industrial development and the C“Y.Pmﬁle é: Growing medium city -
installation of new residential areas, which are threatening air quality, biodiversity and human health Persistent town sprawl
and wellbeing.

Mulii-stakeholder approaches taken:

* As part of the EU Horizon 2020-funded Naturvation project, Gyér has engaged
VISION and in integrating NbS solutions into local policies through GYOR Urban-Regional
Innovation Parinership (URIP) which brings fogether public authorities, private
companies and investors as well as academics and civilsociety to mainstream
the use of nature-based solutions in Gyér.

Photo credit:

» A series of interactive events, workshops and awareness-raising campaigns wwwinaturvafion:eu
PUBLIC were held to define the Local Structural Plan. This willinclude a electronic tfree

CAPACITY registry, technology to identify urban heat islands, large-scale planting

Main physical transitions employed:
programmes and re-naturing of the Bishop's Forest.

- 8) Create public green and
community spaces
fotele d3. 7N\ 4l - Private company playing arole: With its plant in Gyér, Audi has a commitment - 10) Nature-based solutions
INVESTMENT to the environment and organises a range of awareness-raising and
MODELS conservation activities, such as beekeeping and biodiversity monitoring.

| ©

Results for efficient, balanced space use
and quality of life:
* In progress

Source:

NATURVATION project, ‘Tapping the Potential of Nature-Based Solutions to Create Greener
Hungarian Cities’, 2022.

Sources case study Gyor78

78 NATURVATION project, “Tapping the Potential of Nature-Based Solutions to Create Greener
Hungarian Cifies.”
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Figure 32: Case study Profile 7

CAMBRIDGE (UK) — BALANCED SUBURBAN INFILL FOR A HIGH-PRESSURE CITY

City profile 7: Growing medium city - Pressured town

Background and challenge: Housing pressure leads to natural infilling of the suburbs. The expansion (suburb)
city has an interest in ensuring efficient developments to maintain proximity, vibrancy and -
prevent urban expansion. i W ‘
Multi-stakeholder approaches taken: ?.
g -y
Cambridge City Council sought to foster compact, balanced settlement .4 -

\d on publicly owned plots in suburbs through greenfield development in
% areas already surrounded by constructed sites (e.g., university buildings,
residential areas and roads).
Great Kneighton: multi-functionalinfillof 2,250 new homes (40% Photo credit: Keith Edkins

Wikimedia Commons

VISION and affordable housing), a 120-acre country park, library, fitness studio, shops
MISSION and cafés, market square, active transport routes.
BUILDING

Marmalade Lane: City working jointly with K1 Cohousing on Cambridge's
first co-housing scheme, a multi-generational area with shared spaces
and facilities to foster community and sustainable living.

Great Kneighton, Source: Keith Edkins,
Wikimedia Commons

Main physical transitions employed:

King's College had the vision to reduce carbon emissions of student S
- 4) Infillof suburbs

accommodation on Cranmer Road.

+ Cranmer road: All-electric, passive house project with extra insulation, - 8) Create public green and community spaces
DESIGN thermally efficient windows, PHPP modelling, and CLT airtightness sealing.  Results for efficient, balanced space use and quality of
life:

1M\ [ed"7:\1[e]'I - Marmalade Lane: High environmental standards, using passive design . . .
* Improving land-consumption per person in the suburbs

PROGRAMMES principles. Houses use Trivselhus Climate Shield system of pre-fabricated
fimber frame panels for thermal efficiency and airtightness. * Awards for design and sustainability of sites

amupr

Sources case study Cambridge778081828384

79 Lacchia, “"Cambridge Choses Passive House Comfort for Kings' College Students.”
80 Counfryside, “Countryside Partnerships - Case Studies - Great Kneighton, Cambridge.”
81 ArchDaily, “Marmalade Lane Cohousing Development / Mole Architects.”
82 Marmalade Lane, “Marmalade Lane - Cambridge’s First Cohousing Community.”
83 Mole Architects, “MARMALADE LANE COHOUSING, CAMBRIDGE, 2018.”
84 Allies and Morrison, “Projects: King's College, Cambridge.”
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Figure 33: Case study profile 7 (2)

GOTHENBURG (SE) — PUBLIC PLANNING EFFICIENCY AND CITIZEN ENGAGEMENT DELIVER ATTRACTIVE INFILL

Background and challenge: Between 1990 and 2020, Gothenburg's population grew by more than
one-third (465,000 to 624,000), creating a substantial housing shortage.

Multi-stakeholder approaches taken:

' VISION and
MISSION
BUILDING

PUBLIC
CAPACITY
BUILDING

€ COOPERATIVE

MODELS

Sources:

When a survey asked citizens for their priority for the city's 400-year anniversary,
housing came top. The City of Gothenburg organised the BoStad2021 project
as a joint-venture between public and 27 private actors. Its goal was to build
30 different projects (7,000 new homes) between 2017 and 2021 in 10
locations, focusing on densification of the suburbs.

The municipality led a programme to deliver its political agenda fo build more
homes, faster, through better municipal coordination and collaboration
between the City and the building operators. This high efficiency served both
public-politicaland private economic interests

Coordination between departments on parallel workstreams: By having 30
developments running in parallel, with political backing, the City streamlined
the process of planning, surveying, permits and approval from 30 months to 20.

Most of the land was owned by the City
Although most projects were privately funded, some EIB funding (under the
Juncker EFSI plan) went to affordable housing projects.

City profile 7: Growing medium city -
Pressured town expansion (suburbs)

Q
Qs =

Photo credit: BoStad2021
https://goteborg2023.com/en/jubileumspro
iekt/bostad2021/

Main physical fransitions employed:

- 4) Mainly infillprojects, some upfill

- 8) Create public green and community
spaces

9) Create space for local business and
culture

Results for efficient, balanced space use and quality
of life:
* Improving land consumption per person

« 30% increase in housing production since 2017
* 4,000 built by 2021, project pushed to 2023

* Note: Multi-functionality and diverse access could

Jan Bréochner et al., ‘Accelerated Planning for Urban Housing Infills: Coordination Strategies', European Planning Studies 29, no. é, 2021.

‘BoStad2021’, Géteborg 2023 (blog), 2022.

Anders Svensson et al., ‘Féljeforskning BoStad2021: Delrapport 2', 2018.
Anna Holmbom, ‘When Conflicting Interests Meet - A Critical Study of the Collaboration and Ideals in the Project BoStad2021’, 2020.

Sources case study Gothenburg:858¢8788

85 Brochner et al.,

86 “BoStad2021."

87 Svensson et al.,

“Accelerated Planning for Urban Housing Infills."”

“Foljeforskning BoStad2021."

88 Holmbom, “When Conflicting Interests Meet - A Critical Study of the Collaboration and Ideals in the
Project BoStad2021.”
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Figure 34: Case study profile 7 (3)

OVERVECHT, UTRECHT (NL) — INVESTING IN ENERGY INNOVATION AND MAKING COMPACT LIVING MORE ATTRACTIVE

City profile 7: Growing medium city -

Background and challenge: Overvechtis a modernist, high-rise development. While considered attractive and
progressive in the 1970s, the ideal of single-family houses led to higher-income inhabitants leaving.

Multi-stakeholder approaches taken:

4:‘ * In 2017 the Mayor of Utrecht chose Overvecht as a test-site for the energy transition with
i the goal of using no natural gas by 2030, and of making this under-privileged
neighborhood an inspiration for others. Despite a great vision, poor communication

initially left residents feeling objectified.
VISION and 4 9o

MISSION
BUILDING

Facing challenges and low engagement on their energy target, the government
appointed a project team to start a consultation process, adjusting the vision to a more
holistic, social-ecological renovation — tackling the neighbourhood's challenges and the
climate crisis.

Housing associations owned two-thirds of the housing stock, making the project easier to
plan and organize, at least within this ownership model.

The first phases included a building retrofit, inside and out, to make buildings efficient,
comfortable and modern. Facades were swapped for well-insulated, wind-proof and
watertight alternatives. Bathrooms, kitchens and radiators were replaced; gas connections
were swapped for more efficient district heating.

DESIGN
INNOVATION
PROGRAMME One building pilot: collaboration with Inside Out consortium for a unique renovation system

N combining multifunctional, modular construction elements, including a smart solar facade
that heats apartments, supplies them with sustainable electricity and provides ventilation.

’:ULTU RE and
"COMMUNITY

To diversify the area and bring a greater sense of community, two new buildings were built: 1)
The Cube: a large center for student life; 2) De Buurt, a multi-functional area with high-quality
soundproofed housing, shared gardens, associations, shops and businesses to create jobs and
encourage people to spend their time and money locally.

(RE-)
BUILDING

Sources:
- WillBradley, ‘ACA-flats | Utrecht’, Stedenbouw, 15 April 2019.

- 'Faster towards Europe's First Positive Energy Apartment Building Thanks to Corona - News - Utrecht University', 2020.

Pressured town expansion (suburbs)

OB

‘% == e i dlae’ i

Photo credit: Paul de Ruiter Arcitecls
https://paviderviter.nl/en/news/oticiBC3%

ABle-slarl-bouw-debuurl-in-ulrechl 3
overvecht P
Robert Oosterbroek 3

hitps://www.d l/algeme:
loopt-mijo wverheidsgeld-mis-voor- [l
aanpak-overvecht/
Main physical fransitions employed:
- 1b) Strategic revitalization

- 2) Quality-upgrade of building

- 8) Create public green and
community spaces

- 9) Create space for local business
and culture

Resulis for efficient, balanced space use

and quality of life:

* More vibrant, energy efficient, and
diverse neighbourhood, yet still
stigmatized

« Stillunderaoina transformation

- 'Housing Europe Will Partner in a New Project for Climate Positive Circular Communities, Funded by EU's Green Deal Grant | Housing Europe’, 2021.

- Maarten A. Hajer, Neighbourhoods for the Future: A Plea for a Social and Ecological, 2020.
- Paul de Ruiter Architects, 'Offici€le Start Bouw DeBuurt in Utrecht Overvecht', 2022.
- ‘Utrecht Science Park’, Utrecht Science Park, 2021.

Sources case study Overvecht 879091929394

89 Bradley, “ACA-flats | Utrecht.”

90 “Faster towards Europe'’s First Positive Energy Apartment Building Thanks to Corona - News - Ufrecht

University.”

91 “Housing Europe Will Partner in a New Project for Climate Positive Circular Communities, Funded by

EU’s Green Deal Grant | Housing Europe.”

92 Hajer, Neighbourhoods for the Future.

93 Visited, “Officiéle Start Bouw DeBuurt in Utrecht Overvecht.”
94 “Utrecht Science Park.”
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Figure 35: Case study profile 8

CLUJ NAPOCA (RO) - CLEAR VISION AND STRONG INVESTOR- AND CITIZEN ENGAGEMENT FOR ROUNDED REVITALISATION

Background and challenge: While Romania depopulates, its second city has a slightly increasing population
and a decent density. It hosts 11 universitiesand 80,000 students, and its economy is focused on IT start-ups
and research [3].

Multi-stakeholder approaches taken:

+ Smart and climate-nevutral city by 2030: Strategy implemented to increase the city's
attractiveness and prevent further emigration from Romania. Plan to invest €100
million in 100% electric public transport, €100 million in walkability, €100 millionin 110
hectares of green spaces & 100,000 new trees, and €120 million in energy-efficient
public buildings [3].

ﬁl
VISION and

MISSION
BUILDING

A public-private-people partnership model: The city embraces a “quintuple helix”
local governance model, which means it is committed to bringing together public
administration, universities, private sector, organized civilsociety (NGOs) and citizens
when creating its vision and strategy [2].

EU funds... The city received €420 million in European funds:

ERDF co-financed a €30 million investment in modern and sustainable transport
infrastructure with €25 million, for modernising 25km of fram network and creating
60km of bike lanes and a self-service cycle network [5].

EIB is investing €35 million in university campus development [6].

€60 million for the planned regeneration of the riverSomes [3].

(2]

COOPERATIVE
INVESTMENT
MODELS

...Afiracting private investment: The €500 million development by IULIUS Group
indicates that EU funds have increased the city's investability. The private group is

culture centre, parks and urban gardens, eco-neighbourhood, bicycle and
pedestrian infrastructure) — construction begins early 2023 [5].

Source case study Cluj-Napocq?596979899100

Figure 36: Case study profile 9

planning a mixed-use urban regeneration project in the industrial area (retail, art and

City profile 8: Growing medium town -
Worsening moderate town expansion

Photo credit: Maria Eklind, Flickr

Main physical fransitions employed:

- 1b) Strategic Revitalization

- 8) Create public green and
community spaces

- 9) Creating space for local business
and culture

Results for efficient, balanced space use and
quality of life:

« Slightly increasing population

More efficient and accessible transport
Attracting private investment in new area
However: Slightly worsening land-
consumption per person in the city center
- need to strategically focus on sprawl
prevention and renovation in the center.

DE BONNE, GRENOBLE (FR) — VISION OF ENERGY EFFICIENCY, FAIRNESS AND VIBRANCY LEADS TO HIGHLY ATTRACTIVE

INNER-CITY LIVING

Background and challenge: Surrounded by mountains, Grenoble suffers from being a pollution sink, with cold
winters and hot summers. Its urban sprawl! particularly affects families. When the old military barracks in the
city center became vacant, the city acquired it.

Multi-stakeholder approaches taken:

The city adopted CO2 emissions reduction targets and supported the
development of renewable energy.

Authorities set up a project to bring familiesback to the city centre, focusing on
social diversity with a required share of 40% of social housing.

City profile 9: Growing medium town -
Worsening moderate town expansion

Photo credit: City of Grenoble, adapted from
https://pocacito.eu/sites/default/files/DeBonnek
E _Grenoble.pdf

Successful management and completion relied on the clear political vision
and collaboration of many experts and citizens' associations.

Energy performance monitoring was sponsored by the EU éth European
Research Framework Programme, aimed at piloting and promoting energy
efficiency, innovation and monitoring.

M

CAPACITY
BUILDING

The area has high environmental quality and energy performance thanks fo
new technology: gas cogeneration, solar panels, high-end insulation.

The barracks were partly refurbished and partly demolished. Circularity
principles were applied, requiring material from the demolition to be reused in
construction.

De Bonne was the first eco-district fo plan for the monitoring of energy
performance.

DESIGN
INNOVATION
PROGRAMMES

of

Multi-functional neighbourhood creates a diverse community: shops,
restaurants, student housing, retirement home, pool, offices, social housing...
Access to nature: neighbourhood centred around a 3.5-hectare park.

2@ ULTURE and
‘%OMMUNITY
(RE-) BUILDING

.

.

nent in ar

95 “Cluj-Napoca | URBACT.”

ain physical transitions employed:

1b) Strategic revitalization

) Quality-upgrades of building

) Repurpose vacant buildings

4) Infillof city center

8) Create public green and community
spaces

2
3

- 9) Creating space for local business and

culture
10) Nature-based solutions

Results for efficient, balanced space use and quality

life:

+ Stable land-consumption per person (slightly

improved in center; slightly worse in suburbs) ->
important to extend efficiency strategy to suburbs
Good social and economic results

EcoQuartier Award (2009); EcoQuartier Label
(2019)

However, energy consumption has been higher

than expected - official study established that the

main factor isresidents' over-use.

96 “IULIUS is launching a new investment in Cluj-Napoca - the largest urban regeneration project in

Romania.”

97 proGlreg, “Cluj-Napoca, Romania.”

98 Cimpean, “Cluj-Napoca - Strategic Priorities.”

99 European Commission, “Cohesion Policy and Romania.”
100 “Romania.”
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Sources case study Grenoble 101102

Figure 37: Case study profile 9 (2)

TREVISO (IT) - RE-ATTRACTING INNER-CITY LIVING REDUCES VACANCY IN A HIGH-SPRAWL TOWN

City profile 9: Growing medium town - Improving

Background and challenge: From the 1980s, urban growth developed along the road from moderate fown expansion

Treviso to Vicenza. The municipalities of the first and second belt of Treviso became part of
the main city and this new conurbation gradually consolidated, but sprawled.

Multi-stakeholder approaches taken:

iy » The city government launched a “House Plan” to boost the renovation

VISION and and redevelopment of existing degraded houses to bring people back in
MISSION the city center, reduce land consumption per person, and enhance city-
BUILDING center vibrancy and business activity. Their plan fostered densification
and efficiency.

Commons

« Property owners who present the municipality with a viable renovation
project for a previously vacant house in the city center willbe eligible for
PUBLIC tax reliefs (for both buyers and construction companies contributing to Main physical transitions employed:

CAPACITY the project) upon'development of the project. - 3) Repurpose vacant buildings

BUILDING + The municipality willlead and manage this process and facilitate the 4) Infill of city center

renovation process. T

Results for efficient, balanced space use and quality

of life:

* Improving land-consumption per person in the
suburb

* Reduce vacancy
Sources:

Vettoretto and Laura Fregolent, ‘Contemporary Process of Urban Regionalization: The
Case of the Veneto Region’, 2016.

‘House Plan of the Municipality of Treviso: Discounts and Greater Volumes for Those Who
Renovate. Breaking Latest News', 2022.

Sources case study Treviso103104

Approaches in shrinking urban areas (profiles 13-14)

To recap the priority fransitions, this group of urban areas (profiles 13-14) need to pay
extra aftention to:

-Transition 1b: Revitalizing city centre and hubs

-Transition 2: Quality upgrade and up-size of dwellings/buildings

-Transition 3 & 5: Minimizing un-occupation/under-occupation and ensuring
affordability

-Transitioné: Right-size declining areas

- Transition 7: Upgrading or developing active and public fransport links within the
centre and to various hubs

- Transition 8: Creating green and community spaces

- Transition 9: Creating space for local business and culture

The challenge for shrinking urban areas is how to stop or slow down population
decline, while adapting to smaller population numbers. In addition, capital is more
difficult to raise in medium-size urban areas which requires a strong focus on multi-
stakeholders’ funding, including multi-level public funding (EU, national, city). Few
urban areas are known for their success in this area, but some cities have managed
to slow down decline and some even re-branded themselves as the new
sustainability hubs (see: Leipzig) or have managed through civil society to create a
new vision, renewed activities, and solidarity through their local community (see:
Altenaq).

Cases of shrinking medium urban area improvement show that all approaches are
needed to shift the trend, with a somewhat lesser focus on design innovation,
potentially seen as secondary when the focus is on revitalisation and renovation.

101 Fondazione Eni Enrico Mafttei, “De Bonne — Energy Efficiency Assessment in an Eco-District.”
102 BeSustainable Brussels, “"Ecoquartier ZAC de Bonne, Grenoble.”
103 Vettoretto and Fregolent, “Contemporary Process of Urban Regionalization.”
104 “House Plan of the Municipality of Treviso: Discounts and Greater Volumes for Those Who Renovate-
Breakinglatest.News-Breaking Latest News."”
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Figure 38: Case study profile 14

LEIPZIG (DE) - CLEAR VISION AND COLLABORATION WITH GOVERNMENT AND INDUSTRY LEADS TO REVITALISATION

City profile 7: Growing medium city - Pressured

Background and challenge: Once Germany's fourth largest city with 700,000 inhabitants, Leipzigwasan town expansio
industrial hub [1]. The Second World War and Germany's reunification saw its population drop to 470,000. center)

In 2000, the city took measures to boost its population. Today it stands at 600,000, and continues to grow
[2].

Multi-stakeholder approaches taken:

« Leipzig 2030 (2001) focused on policies to reverse deindustrialization by making the
city more attractive to investors and developing high-quality housing - breaking
the ‘downward spiral'[3]. Today's guiding principle is “Leipzigis growing
sustainably!" and its focus has been extended to urban planning in line with the
Sustainable Development Goals [4].

Y\ VISION and
MISSION

BUILDING

Leipzig used German federal and regional subsidies for large-scale investment in
infrastructure and to attract investment from industry [7].

In 2001, BMW chose Leipzig for its new plant — mostly for its good infrastructure and
available workforce.

Leipziger Baumwollspinnerei: In early 2000, private investors bought what had been
Europe's largest cotton milland redeveloped it into a cultural centre. The site
received European Regional Development funding (ERDF) and national funding to
support the renovation [5]. Today, the well-known venue has shaped the entire west
of Leipziginto a cultural and liveable neighbourhood [1].

i

COOPER-
ATIVE
INVESTMENT
MODELS

.

CULTURE and
COMMUNITY
(RE-)
BUILDING

Birgerbahnhof Plagwitz (2009): A former freight terminal became a community area
with green spaces and play areas for children. The development of the brownfield
site was funded by ERDF and fell under the priority “socialinclusion™ [6]

Re-greening of an old railway station into the multifunctional Lene-Voigt Park.

naintoa Vibrant Publlc Space in Leipzig. Germany-Project

Sources case study Leipzig105106107108109110

105 “Crazy Ideas in the Spinning Mill.”
106 “International_cities_leipzig.Pdf."
107 “L eipzig.de."”

profile 14 — Emptying

Photo credit: Abenteuer Albanien
https://unsplash.com/photos/hgziNh-d5qY

Main physical transitions employed:

- 1b) Revitalization

- 2) Quality upgrade of buildings

3) Repurpose vacant buildings

- 6) Right-size declining areas

8) Create public green and community

spaces (from brownfield sites)

- 9) Create space for local business and
culture

Results for efficient, balanced space use and

quality of life:

* Improving land consumption per person

Leipzig, sometimes refered to as “Hypezig" or

the “new Berlin", became highly attractive for

young professionals and the art/culture scene

Steady population growth and a doubling of

the economy since 2000

The city offers a lot of green space

108 “The Heady Early Days - Leipziger Baumwollspinnerei - FROM COTTON TO CULTURE.”

109 Camprag, “The Trap Within Anticipated Regrowth.”

110 “Turning Wasteland into a Vibrant Public Space in Leipzig, Germany-Projects.”
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Figure 39: Case study profile 14 (2)

EXAMPLE MULTI-STAKEHOLDER APPROACH: ALTENA (DE) — A COMMUNITY TAKES ACTION ON A JOINT VISION OF
REVIVAI. AND RlGHTSlZING gr!n pr_oﬁle 14: Small shrinking town -

Background and challenge: As industries closed down, Altena's population shrank by 43% between ing center
1975 and 2014, leading fo vacancies and low tax revenues for the municipality, which became
technically bankrupt.

Multi-stakeholder approaches taken:

<

'VISION and

* Altena received support from the Bertelsmann Foundation to develop

participatory initiatives for building an inter-generational town.

MISSION « “Altena 2015" master-plan became a broader strategy to tackle city shrinkage.

BUILDING It has been orchestrated by the municipality with the support of civilsociety, Hotocedt
planning consultants, architects and academics. W W km:edlc: '

Commons

+ Public capacity and funding for downsizing and resiructuring the municipality:
Reduction in numbers of employees in the municipality, reduction of public
services and expenditure, demolition of vacant buildings, strengthening
PUBLIC economic activity and community involvement.

CAPACITY

BUILDING

Main physical fransitions employed:

- 1)b Economic and cultural revitalization

- 6) Right-size declining areas

- 8) Create public green and community spaces
- 9) Creating space for local business and culture

Making the city more economically and socially afiractive: 1) Pop-up shop
scheme populates the town centre with new enterprises and tests the viability of
their business; 2) tourism, connecting the town with the mountain and castle
through an ‘adventure elevator’; 3) refurbishment of the riverfront

Resulis for efficient, balanced space use and quality of
+ Greater decision-making voice for citizens and civil society: to counteract the life:

L/

‘. loss of funding and services, the municipality supported active community and *+  No additional land-take/sprawl, better occupation
CULTURE and civilsociety (through location, bills...). The ‘Stellwerk’ coordinates hundreds of L] Population increased for the first time since the 1970s
COMMUNITY volunteers providing services and creating a strong sense of community though (through welcoming refugees)

(D) disability support, arts and music groups, home visiting services, refugee *  More .economicclly dynomic:‘IB shops for essentials
BUILDING integration... open in the center, more tourism

: i . Municipal finances are stable
» Altena has been leading the EU city forum Re-grow City Transfer Network to Unemployment has fallen

share its experience with small and medium towns with declining populations. . Altena’s historic industry still supplies 20% of global

steel wire, especially for automotive.

Source: ‘Finding Opportunities in Declining Cities', URBACT, 26 June 2017.

Sources case study Altena'!

While the case studies are inspiring, in no case has an urban area reached perfect
efficiency and balance through a single initiative. Those urban profiles, or
neighbourhoods, reaching almost sufficient performance like Barcelona or Vauban
have been shaped over decades or centuries.

Urban areas with improving macro-efficiency — raw analysis for further research
The analysis also revealed those urban areas with most improving trends (albeit from
very different levels). We are sharing these lists as a basis for further research into the
causes and dynamics of the improvements, which could offer important learnings.

111 “Finding Opportunities in Declining Cities.”
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Figure 40: List of small urban areas improving in land efficiency

SMALL TOWNS (POP <100,000) WITH GROWING IN POPULATION IMPROVING IN LAND EFFICIENCY*

Top improvers (between 2012 — 2018) in macro-efficiency among profiles 2-5

Context and research
suggestion: Small Urban

Areas are the highest

. Pardubice

Alessandria Como Kempten Py land-consumers per
Arrecife Cremona Konstanz Pisa person in Europe. Some
Aschaffenburg Deventer LAcquila few towns have
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BS I b Friedrichgshafen Langshut Rosenheim Sl

amuerg Santiago de Compostela _The reasons and
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Cerignol lasi Maisea Varese Further research would

erignola Villingen-Schwenningen RSNl AN glefe
Colmar Irun Mons Wetzlar understand key

Neumdtnster approaches that might

be learned from or
replicated.

* Land consumption per person is decreasing while the population is growing

/ Database - Cities (Urban Audit) -
and [2] ] European Environment Age

Source: Analys
Popul N N C

Eurostat’, 2022
\Ei Lj'l'\;/i 1‘,‘:@{';';(

ncy et al., Land Take
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Figure 41: Medium and large urban areas with improving land efficiency in suburbs

MEDIUM AND LARGE CITIES WITH GROWING POPULATION IMPROVING LAND EFFICIENCY IN SUB-URBS*

Top improvers (between 2012 — 2018) in macro-efficiency among profiles 9-10

Context and research

suggestion: Sub-urbs of

. medium-size cities are
* Aachen -17 m2/capita » Leeds-30 m2/capita among the highest land-
consumers per person in

* Alphen an den Rijn-25 m2/capita = Leiden-14 m2/capita sty oy Suy

= Breda -19 m2/capita = Lincoln-32 m2/capita have reduced their sub-
. . urban land-use per
= Burnley -47 m2/capita = Middlesborough-17 m2/capita person.
X : o B : The reasons and
» Cambridge -18 m2/capita Portsmouth -27 m2/capita implications are sfil
= Derby -27 m2/capita = Rotterdam-19 m2/capita unknown for most of
3 ; these cities.
» Deventer-26 m2/capita * Sheffield -45 m2/capita Further research would
. - i be highly interesting to
« Exeter-29 m2/capita Southampton -25 m2/capita ur?deyrstond keyg

= Zwolle-25m2/capita approaches that might
be learned from or
replicated.

* Heerlen-16 m2/capita

* Land consumption per person is decreasing in suburbs

SYSTEN ase lata from

tabase - Cities (Urbar

Source: Analys LAIAnC £ d
Pc 2] ] European Environment

Eurostat’, 2

Agency et al
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Figure 42: Urban area with shrinking population improving in land efficiency

CITIES WITH SHRINKING POPULATION THAT ARE IMPROVING EFFICIENCY *

Top improvers (between 2012 — 2018) in macro-efficiency among profiles 13 - 14

Context and research
suggestion: Most shrinking
cities worsen in land-use per
Brindisi (just centre) ) person, as existing
Lisboa (just FUA) infrastructure is used by fewer

people; often combined with

still unknown for most of these

Viseu (just FUA
iseu (jus ) cities.

Zwickau (just centre)

= Logrono

] Lugo (just centre) sprawled new-building.

= Manresa Some cities have managed
= Presov (just FUA) to improve land use per

= Roosendaal (just FUA) person while shrinking. The
= Valladolid (just FUA) reasons and implications are

Further research would be
highly interesting to
understand key approaches
that might be learned from or
replicated.

* Land consumption per person is decreasing. Given that population is shrinking, this indicates strategies of
deconstruction as well as strategies for the avoidance of sprawl

lllustrative examples of inspiring actions taken by local authorities, private actors and
EU regional development funds

llustrative examples of public master planning and orchestration of private investors
and planners:

Combining zoning and integrated master planning, the city of Munich is
regenerating the former Bayermnkaserne, a former military area in Munich (see Box x);
and the borough of Southwark, London, is regenerating the formerly decaying
residential area Elephant & Castle in south-east London (see Box x).

Box 1
Local planning and investment orchestration for the inclusive regeneration of the
former military area Bayernkaserne in Munich''2
With a strong focus on vibrancy, diversity and community, the former military area
‘Bayernkaserne’ is currently being regenerated and developed into a new
neighbourhood for 15,000 people called ‘Neufreimann’. As main investor and
orchestrator of the development, the local government puts strong emphasis on
environmental a social sustainability: there are many green areas, short distances
are guaranteed by including daily amenities, and during the construction,
concrete of the existing building is recycled and reused on the site. Eighty percent
of the apartment units are going to be rented out by local housing associations
and cooperatives to ensure fair rents, while only the remaining twenty percent are
developed and rented out by private property developers.

12 Landeshauptstadt Munchen (City of Munich), “Neufreimann (ehemalige Bayernkaserne).”
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Photo credit: Stadt Muenchen

Box 2
Elephant and Castle - public planners working with visionary architects, master
planners and developers to create a climate-friendly neighbourhood while
maintaining local identity and cultural balance''3 114 115

The car-centric neighbourhood dominated by modernist high-rises suffered from
increasing neglect since the 1960s until the local London College of
Communication and the local shopping centre joint forces to initiate an
architecturally visionary redevelopment into a housing-led, mixed-use
neighbourhood with an educational campus.

To realise this, a new masterplan was developed with focus on mixed-use. To
maintain local identity and cultural balance, affordable space for over 50 local
shops, cafes and restaurants was created. The local Southwark Council co-
invested to ensure that affordable and council homes are included in the GBP 4
billion development, in close cooperation with developer Lendlease and master
planners including Allies & Morrison.

While being on the edge of hyper-density, the area features substantial and
curated green infrastructure. By completion in 2025, the Elephant & Castle area
aims to be the UK's first climate positive develo‘ omenf.

-

Photo credit: h’rps:/Www.olliesondmorson.co

113 Allies and Morrison, "Elephant and Castle Town Centre.”
114 Lendlease, “Elephant Park.”
115 Southwark Council, “Elephant and Castle.”
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Examples of private actors — from developers to individuals — taking action:

Box 3Example private bank action

The Alternative Bank of Switzerland evaluates construction projects according to
social and environmentadl criteria (including urban sprawl), in addition to economic
criteria. These criteria include *community ownership, participation and community
promotion. [...] Dense construction, eco-efficient and biologically healthy building
materials and buildings with high energy efficiency and the lowest possible primary
energy consumption.”te17

Box 4

Example developer action

In the sprawled city of Copenhagen, NREP strived to develop space-efficient,
vibrant and healthy neighbourhoods for long-term value such as UN17 Village and
Tingbjerg, closely cooperating with public authorities, to align the projects with the
UN 17 Sustainable Development Goals and ensure the integration of the project in
the wider city plan and network. With the aim to develop a thriving and diverse
community, they worked jointly to develop the necessary services, infrastructure
and community/green spaces (with high-level of biodiversity) while ensuring good-
quality and affordability of housing. NREP is also focused on minimising operational
emissions material consumption.

llustrative examples of EU funds and programmes with transformative urban impact

Box 5
Examples of EU Programmes successfully supporting urban transformations in line
with a better space-use purpose''®'" (illustrative examples)

+ Leipzig transformed its ‘Baumwollspinnere’ (cotton mill) in a cultural and artistic
center, supported by the European Regional Development Fund —ERDF.

116 European Environment Agency, Urban Sprawl in Europe.

117 “Férdern | Alternative Bank Schweiz.”

118 “OP 2014-2020 Finances Planned by TO | Data | European Structural and Investment Funds.”
119 Urban Innovative Actions, “A Roadmap for Cities."”




Cluj-Napoca received €420 million in European funds for its revitalisation. ERDF
co-financed a €30 million investment in public and modal transport and €60
million for the planned regeneration of the river Somes ; EIB invested €35 million
in university campus development.

De Bonne District (Grenoble) recieved the 6th European Research Framework
Programme to fund the Energy performance monitoring system and analyse
overtime the district’s innovative and efficient system in a compact (mixed
renovated and new) neighbourhood.

Lisbon developed green corridors and LIFE LUNGS, co-financed by EU funds
and EIB loans.

Home Silk Road (Lyon) renovated central old iconic factory for the integration
of vulnerable people through housing and employment opportunity.

E-co-living (Budapest) developed aregenerative and collaborative social
housing community with modular design that is aiming to scale, supported by
ERDF (EUR 4.5M)

Brussels CALICO renovated high-quality community-based social housing for
marginalised groups, supported by ERDF (EUR 5M)

Mataro (Barcelona region) developed cooperative affordable housing
scheme, supported by ERDF (EUR 2.5M)

ICCARus (Ghent) supported the renovation of houses of vulnerable home-
owners: ERDF (EUR 4.8M)
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