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Primary Aims/Objectives 

Urban green spaces contribute a wide range of functions, services and benefits towards creating more 
liveable and sustainable cities. Local governments are increasingly focusing on greening the public realm 
through the planting of street trees and the creation and ongoing management of parks, gardens, town 
squares and other public spaces. However, greening on private land is also important yet the mechanisms 
with which governments can influence this are limited. There are several cities globally that have developed 
green infrastructure assessment tools for application to building development proposals, including ‘green 
factor tools’ in Seattle, Helsinki, Malmo and Singapore. As part of City of Melbourne’s efforts to increase 
greening across the municipality, its 2017 Green Our City Strategic Action Plan includes specific focus on 
the private realm, and includes actions to develop and improve regulatory processes for green 
infrastructure. This paper reports on an action research project to develop a green factor tool for application 
to building and precinct development proposals in Melbourne. We focus on the transdisciplinary 
collaborations that brought together contributions from researchers, practitioners, policy-makers and 
designers. We discuss how green factor tools from other cities were adjusted and customised for the 
Australian context, with considerable input from local research on green space contributions to provision of 
ecosystem services. Finally, we consider the roles of urban planning in retaining and maximising urban 
green spaces in densifying urban areas. 
 

Conceptual Framework 
The development of the Green Factor Tool brought together a typology of urban greening forms, with the 
Urban Ecosystem Services conceptual framework. A comprehensive list of urban ecosystem services 
(Gómez-Baggethun et al., 2013) was reviewed to identify those that are relevant to and deliverable at the 
small lot scale within the private realm. Services that require larger scale greenery to provide the function 
(for example carbon sequestration) were not included. The resulting matrix of greening forms and functions 
provided the basis for the development of the customized Green Factor Tool. 
 

Methods 
The development of the tool was underpinned by ‘action research’ methods that included an iterative and 
transdisciplinary process. Following the creation of the matrix of urban greening forms and functions, a 
research evidence-base was constructed that demonstrates the delivery of each of the identified ecosystem 
services. Local research was prioritised based on the following order of relevance: Melbourne, south-east 
Australia, southern Australia, Australia, temperate urban contexts globally. Local literature reviews were 
utilised (for example Davern et al., 2017; Kendal et al., 2016), as well as research outputs of key local 
researchers. In addition, the Scopus research database was used to identify the most recent relevant 
research findings. Database searches were based on [key word function] and limited to [source country 
Australia]. Citations of key references were also reviewed to identify other recent relevant research.  
Workshops were held with practitioners to prioritise ecosystems services (functions) based on local 
strategic priorities, and to weight the different urban greening forms to reflect their relative contributions to 
function provision. Workshops were also held with researchers (landscape architects, urban ecologists, 
green infrastructure researchers) to peer review the research outputs and adjust the weightings. The key 
too development stages are summarised in Table 1. 
 
Table 1 Green Factor tool development stages 

Stage Detail 

1.  Identifying relevant forms and functions 

2.  Prioritising functions 

3.  Identifying relevant research that demonstrates delivery of function 

4.  Weighting the relative contribution of different forms to delivery of functions 

5.  Review of weightings and evidence matrix 

6.  Finalisation of weightings and evidence matrix 
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Key Findings 
The Green Factor Tool includes seven ecosystem services, the provision of which are prioritised in 
strategies, policies and programs across City of Melbourne (Table 2). Initial reviews of the ecosystem 
services conceptual framework also included an eighth function, air purification, but this was deleted during 
one of the research workshop review stages as this function is not of high priority for provision in Melbourne 
(due to existing high standards of air quality regulation).  
 
Table 2 Urban Ecosystem Services in order of priority included in the Green Factor Tool 

Function weighting Ecosystem service type 

1. Urban Temperature Regulation (Cooling Effect) 25% Regulating 

2. Habitat for Biodiversity 20% Supporting 

3. Run Off Mitigation  20% Regulating 

4. Food Supply 10% Provisioning  

5. Recreation  10% Cultural  

6. Place Values and Social Cohesion  10% Cultural  

7. Aesthetic Benefits  5% Cultural  

 
For each of the functions, the urban greening forms are scored between 0 (no contribution), 1 (minor 
contribution), 2 (moderate contribution) to 3 (major contribution). This weighting and scoring allows for the 
assessment of different types of green infrastructure provision and design (ground level landscaping, green 
roofs, walls and facades) for new developments. 
 
While the development of the tool has incorporated detailed research, and consultation with practitioners 
and end-users, further calibration and testing is required before the tool can be included as a compliance 
requirement in the statutory planning process. 
 

Policy Relevance/Implications 
The transdisciplinary research and tool development process has created a Green Factor Tool 
customised for Melbourne’s context, underpinned by a detailed and rigorous evidence-base. This 
evidence base is crucial for underpinning both political support at local and state government levels as 
well as industry engagement in the tool’s uptake. With further calibration and industry testing, the tool 
provides opportunities for assessing and strengthening the inclusion of greening in the private realm. 
There is also the potential for customisation to other regions in Victoria and other states of Australia. 
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