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INTEGRATED NEIGHBOURHOOD SYSTEMS 
 

INTRODUCTION 
 

SYSTEM INTEGRATION IS ESSENTIAL 

 

Approximately 70% of the infrastructure required in 

2050 is yet to be built. An integrated and circular 

approach holds the potential to both preserve and 

increase the well-being of a growing urban population 

and tackle sustainable consumption and production 

issues.  

 

Looking at cities, we can see that the predominant 

urban development model is outdated and that often, 

essential urban functions are managed in isolation of 

each other. This model is failing and currently three 

quarters of resource use and greenhouse gas emissions 

come from cities. According to the International 

Resource Panel Report, Weight of Cities, optimizing 

systems and creating cross-sector synergies between 

buildings, mobility, energy and urban design can reduce 

greenhouse gas emissions and resource use by up to 

55%1. This would achieve an urban domestic material 

consumption2 (DMC) by inhabitant of about 6 to 8 tons 

per year from the projected 2050 baseline range of 8ς

17 tonnes per capita per year.3

 

STRENGTHENING INFRASTRUCTURE SYNERGIES AT NEIGHBOURHOOD LEVEL 

 

 

 

 
1 High penetration of resource-efficient infrastructure 
technologies (for example, bus rapid transit instead of 
passenger cars, green commercial buildings instead of 
conventional office blocks, and district energy instead 
of boilers and air conditioners) can reduce water, 
energy, land and metals impacts by 24 to 47 % by 2050 
compared to a baseline for these sectors.  

2 Domestic material consumption, abbreviated as DMC, 
measures the total amount of materials directly used 
by an economy and is defined as the annual quantity of 
raw materials extracted from the domestic territory, 
plus all physical imports minus all physical exports. 
3 IRP 2018. 

WASTE 

WATER 

HEAT 

ELECTRICITY 

MULTI-SCALE SYNERGY DIAGRAM: SECTORIAL MULTISCALE LOOPS AND INTERSECTORIAL LOOPS 
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Integration requires strengthening the synergies and 

interconnections between neighbourhood 

subsystems to add value to the whole. Resource 

efficiency gains can be achieved by leveraging 

connections and interactions across one or more of the 

following infrastructure sectors. 

Á Travel behaviour and transport 

Á The building and construction sector 

Á The energy supply sector  

Á The heat supply, integrating the reuse of waste 

heat from industrial resources 

Á Water and wastewater treatment 

Á Waste Management 

Neighbourhoods allow implementing most of these 

interconnections. Creating synergies between 

infrastructure requires to situate them so that 

proximity enables interaction and linkages. Distributed 

infrastructure (i.e. localized, smaller-scale energy, 

water, food systems, etc.) deliver multiple linked 

benefits. For instance, solar panels positioned on public 

structures can provide shade to urban farming. The 

water-holding capacity of urban farms can result in a 

reduction in the urban heat island (UHI) effect.  

 

 

AN INTEGRATED APPROACH DELIVERS MULTIPLE BENEFITS 

 

An integrated approach can leverage opportunities to 

maximize benefits and synergies, guide the 

management of trade-offs and inform action 

prioritization. For instance, driving down energy 

consumption at neighbourhood level allows meeting 

diminished loads through local, renewable supplies. 

Vehicle electrification can reduce transport emissions 

and support energy storage. Land use and 

infrastructure development with a diverse mix of uses 

clustered around public transport stations can 

minimize travel distances and influence mode share.  

 

Four key policy levers have a multiplicative effect: 

 

Á Spatial Planning and Urban Design. 

Á Systems Efficiency. 

Á Circular Economy. 

Á Sustainable Lifestyles and Consumption. 

 

These levers initiate of a cascading efficiency chain. 

Bundling policies addressing all levers and integrating 

planning across scales and sectors has the potential to 

reduce by more than 90% CO2 emissions while 

delivering sustainable and inclusive urban growth4. 

These four levers are summarized in the chart below. 

 

 

 

Á Urban design influences energy efficiency of 

buildings and urban blocks. Climate responsive 

shaping and massing enhance natural lighting and 

cooling. It also determines the amount and 

distribution of green space. It mitigates heat island 

effects, and decreases energy demands from 

 
4 IRP 2018 
5 For transportation, space heating and cooling, and 
embodied in the materials used for construction of the 
built environment. 

buildings. Evidence indicates that higher density 

and human-scale mixed communities, with urban 

bioclimatic fabrics, can reduce energy 

consumption and greenhouse gas (GHG) 

emissions5 by about 60%6. 

 

6 Salat 2009, Salat et al. 2017, LSE Cities and EIFER 
2014, Salat 2018. 
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Á Then, building design (shape and bioclimatic 

features) and energy efficiency (envelope and 

heating & cooling systems) can further lower this 

demand by 60%.  

 

Á With a strongly minimized energy demand, a 

higher share of renewables and waste to energy 

processes can supply the remaining demand, 

eventually leading to net zero-carbon 

neighbourhoods.  

 

Á Behavioural changes and sustainable 

consumption and lifestyles are also critical all 

along this efficiency chain and evidence suggests 

that they could reduce energy demand by a factor 

of at least two7. 

 

The integrated systems approach comprises four key 

strategies. 

 

OPTIMIZE WITH SMART SYSTEMS  

INTEGRATE SEAMLESS MOBILITY AND PLANNING 

DECARBONIZE NEIGHBOURHOOD ENERGY 

REDUCE RESOURCE USE WITH CIRCULAR MATERIAL 

CHAINS 

 
7 Salat 2009. 
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CASE STUDY: INTEGRATED NEIGHBOURHOOD SYSTEMS, THE EXAMPLE OF Bo01 DISTRICT, MALMÖ, SWEDEN8 

 

 

 

The Bo01 high-density mixed-use development in Malmǀ, Sweden, is based on innovative planning procedures. The 

sustainability accomplishments of Bo01 are attributable in part to the control the city exerted through ownership, goal 

formulation, and planning. A very broad definition of sustainability required new integrated approaches in collaboration 

by the city, developers, planners, and designers. The outcomes of the project included outstanding aesthetics in the 

plan and the individual elements, as well as spaces that foster social interactions at the neighbourhood, and block scales. 

The density of 122 people per ha is interwoven with 50% open space. Comprehensive planning for energy, water, and 

waste systems resulted in significant improvements, especially in energy production (which comes entirely from 

renewable sources) and solid waste management.  

 

 
8 This box draws on Fraker 2013 and on Austin 2013. 
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Urban Planning 

 

The City of Malmö and the SVEBO9 exposition architects formulated a concept plan founded on a creative evolution of 

the traditional European perimeter block. The city hired Klas Tham, a well-known architect and planner, to establish the 

basis for Bo01 and serve as its design director. Tham holistic approach was transmitted to the city officials, departments, 

and developers through a ΨCreative DialogueΩΦ Through a series of meetings and presentations, the participants 

developed the ΨQuality ProgramƳŜΩ, which established performance requirements. The dialogue fostered an 

atmosphere of collaboration and innovation. The 20 developers selected for the project committed to material, 

technological, environmental, and architectural quality measures before any parcel was sold.  

 

Soil decontamination  

 

The City of Malmö prepared plans for remediating the former industrial site. Measures taken to replace and sequester 

toxic soils on the brownfield site were coupled with the concept for the stormwater system. 

 

Integrated energy systems 

 

Bo01 generates 100% of its energy from renewable sources including a wind turbine, solar tube and flat panel collectors, 

and geothermal (heat pump), besides the waste-to-energy conversion systems. The 3MW wind energy plant is in the 

northern part of the Western Harbour. Photovoltaic cells generate on-site additional electricity for use in the dwellings 

and to power the heat pumps, fans, and water pumps. 

 

   

The Tegelborgen building by architect Mňnsson DahlbŅck features evacuated-tube solar collectors. Photos: ©Françoise 

Labbé. 

 

An efficient district heating systemςaugmented by solar collectorsςuses geothermal technology. Heat pumps 

connected to an aquifer contribute heat in the winter and cooling in the summer. To provide heat in the winter, warm 

summer seawater (21° C) is stored in a limestone aquifer. Conversely, cool winter seawater (16° C) is stored in an aquifer 

for use in district cooling during the summer. The district heating system is reinforced by 1,200 m2 of flat panel solar 

collectors and 200 m2 of evacuated-tube collectors. These two types of solar collectors on ten buildings generate 15% 

of the energy used to heat the buildings10. 

 

 
9 Svenska Bostäder, an organisation formed by BOVERKET, the Swedish National Board of Housing, Building and 
Planning. 
10 Austin 2013. 














































































































































































