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Background 
A large portion of the potential for energy efficiency in existing buildings and the potential to utilise 
solar energy still remains unused. A combination of making buildings more energy efficient – 
through refurbishment interventions and new developments – and increasing the use of renewable 
energy sources is a key issue to reduce fossil energy use and greenhouse gas emissions, towards 
a low carbon energy transition. The increased use of solar energy is one of the important 
development paths, where the urban fabric needs to utilise passive solar gains and daylight to 
reduce the energy use in buildings, as well as to improve the inhabitants’ comfort in indoor and 
outdoor areas. In addition, active solar energy systems integrated in the urban context contribute to 
the production of renewable energy as heat and electricity. All these strategies help cities and 
citizens reach sustainable development outcomes. 

Solar Neighbourhood Planning 
Neighbourhood planning or neighbourhood development planning is a consultative process that 
sets out the vision and policies for the use and development of a locally defined area. It often is 
part of a wider Local, City or Regional Plan that allocates sites or land use zones for different 
development or redevelopment purposes and specifies planning guidance and controls in 
accordance with legislative requirements. 

A neighbourhood can be defined as a group of buildings or urban precinct/district with a spatially 
identifiable area often including different types of buildings and functions, open space and 
infrastructure. Its size is typically associated with a community of inhabitants who have a logical 
spatial interaction or geo-cultural identity. In city planning, these are often characterised as, for 
example, suburbs, industrial estates, business centres, campuses, and precincts. 

Solar neighbourhood planning focuses on creating environments which maximise energy 
(resource) self-sufficiency through urban design that: 

• embraces appropriate levels of passive solar gain (heating and lighting) and

• protects adequate solar access

• encourages natural ventilation and urban cooling (smart urban form that uses water,
vegetation cover and low emissivity building materials)

• sets high standards in building energy efficiency and energy demand management

•  enables the increased use of onsite renewable energy sources as balanced power
generation to meet local transportation and neighbourhood energy needs

• plans sufficient energy system integration of battery storage infrastructure (smart
microgrids).

These considerations are core to a recently commenced International Energy Agency (IEA) Solar 
Heating and Cooling (SHC) work programme Task 63 on Solar Neighbourhood Planning as 
represented in Figure 1. 



 

 

 

 

 

 

Figure 1. Six ways to use an urban surface to provide sustainability across cities 

Source: Croce and Vettorato (2019) 

 

Work by Croce and Vettorato (2020), refer to Figure 2, provides an analytical framework to support 
planning decisions about the types of surface use allowable, their extent and location.  
 

 
Figure 2. Case study area: characterisation and location of surface areas 

Source: Croce and Vettorato (2020) 

IEA Task 63 work activities 

Task 63 work activities are aimed at supporting developers, property owners, architects, urban 
planners, municipalities and other key players achieve solar neighbourhoods as a core contribution 
to sustainable and healthy environments. These include four main topics of focus: 

SubTask A.  Solar planning strategies and concepts for achieving net zero energy/emission 
neighbourhoods 
A matrix is being developed to characterise different archetypes of neighbourhoods for use in 
simulations and analyses of solar planning strategies and concepts for neighbourhoods. This 
includes parameters that define solar access, various active solar strategies and technologies, 
passive solar design, and outdoor microclimate conditions for existing and new neighbourhoods. 
Examples being collected range from simple residential neighbourhoods to more complex 
neighbourhoods composed of various buildings typologies, urban configurations, and densities. 
The research also involves developing and testing planning strategies and concepts for increased 
solar energy capture and utilisation in neighbourhoods towards achieving net zero energy (NZE) 
and low-carbon energy/low emissions outcomes. Strategies and concepts will be recommended for 
solar-enabled design of new and existing neighbourhoods 
  



 

SubTask B.  Economic strategies, including added values and stakeholder engagement 

Research is being undertaken to determine integration linkages to the UN's New Urban Agenda 
(United Nations, 2017) that relate to urban surface usages, with a particular focus on energy 
production and climate change resilience. This approach aims to contextualise the broader 
decision-making narrative urban planners have to consider and develop a framework to assess 
multiple-benefits created by the adoption of hybrid and integrated strategies for urban surface 
usages. It also explores the triggers for stakeholder engagement and how lessons learned might 
best be integrated into urban planning practice. Further work examines economic levers and 
financial mechanisms that will facilitate a transition away from an energy market to added value 
services mindset. 

SubTask C.  Solar planning tools for new and existing neighbourhoods 

This work identifies current tools and tool workflows for solar neighbourhood planning. It includes 
determining the main strengths and weaknesses of available tools, including readiness level (from 
proof of concept to licensed software), usability (target users) and accessibility (competences 
needed by target users). Information is being gathered from local urban planners and key actors to 
identify which key performance indicators are meaningful and which tools are currently being used 
and how. Workflow stories will be captured to describe how commercial and non-commercial 
players currently use tools across various planning stages. This will assist in identifying capability 
gaps and barriers to maximising solar neighbourhood opportunities and present a range of best 
practice workflow approaches. 
 
 
 
 
 
 
 
 

 

 

 

Grand Geneva solar cadastre tool https://sitg-lab.ch/solaire          APVI SunSPoT tool https://pv-map.apvi.org.au/sunspot  

Figure 3. Examples of urban solar simulation tools from Switzerland and Australia 
 

SubTask D. Case studies and stories for wider dissemination in consultation with key 
stakeholders. 

These studies will serve as a platform for exchanging experiences from practice. This work 
includes testing developed strategies and tools in practice and interviewing stakeholders across 
Subtask A, B and C topics.  
 
Updates on the progress and work outcomes for IEA SHC Task 63 can be found at 
https://task63.iea-shc.org. Relevant Australian outputs will also be made available on the 
Australian PV Institute (APVI) website https://apvi.org.au. 
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