
REPORT 07/1 
JUNE 2007

TR
A

N
SITIO

N
 TO W

A
TER SEN

SITIVE U
RB

A
N

 D
ESIG

N
 THE STORY OF M

ELBOURN
E, AUSTRALIA 

R
ebekah B

row
n and Jodi C

larke 

FAWB Offi ce

Monash University Department of Civil Engineering

Building 60, Clayton Campus

MONASH UNIVERSITY, VIC 3800, Australia

Phone +61 3 9905 4957  Fax +61 3 9905 5033

fawb@eng.monash.edu.au  www.monash.edu.au/fawb

The Facility for Advancing Water Biofi ltration, FAWB, 

is a joint venture research facility between Ecological

Engineering Holdings Pty Ltd and Monash University under

the auspices of the Victorian Government’s Science

Technology and Innovation Initiative.

Collaborators

Adelaide and Mount Lofty Ranges Natural Resources   

Management Board, SA

Brisbane City Council, Qld

Landcom, NSW

Manningham City Council, Vic

Melbourne Water, Vic

VicRoads, Vic



TRANSITION TO WATER SENSITIVE URBAN DESIGN
THE STORY OF MELBOURNE, AUSTRALIA 

Bibliography.
ISBN 978-0-9803428-0-2 (web).

Brown, Rebekah (Rebekah Ruth).
Transition to water sensitive design: the story of Melbourne, 
Australia.

1. City planning - Environmental aspects – Victoria – Melbourne. 
2. Housing development – Environmental aspects – Victoria 
– Melbourne. 3. Water harvesting – Victoria – Melbourne. 4. 
Water conservation – Victoria – Melbourne. 5. Urban hydrology 
– Victoria – Melbourne. 6. Storm water retention basins – Victoria 
– Melbourne. 7. Urban runoff – Victoria – Melbourne – Management. 
8. Water quality management – Victoria – Melbourne. I. Clarke, Jodi 
(Jodi Michelle). II. Monash University. Facility for Advancing Water 
Biofi ltration. III. Title. (Series : FAWB research reports ; 07/1).

628.140994513

This report should be referenced as the following:

Brown, R.R. and Clarke, J.M. (2007) Transition to Water 

Sensitive Urban Design: The story of Melbourne, 

Australia, Report No. 07/1, Facility for Advancing Water 

Biofi ltration, Monash University, June 2007, 

ISBN 978-0-9803428-0-2.

Disclaimer 

This project was funded by the Victorian Government 

Science, Technology and Innovation Initiative, and 

industry funding partners: Adelaide and Mount Lofty 

Ranges Natural Resources Management Board, 

SA; Brisbane City Council, Qld; Landcom, NSW; 

Manningham City Council, Vic; Melbourne Water, Vic; 

and VicRoads, Vic. 

The opinions expressed in this report are those 

of the authors and are informed by the various 

interviewees and do not necessarily represent 

those of the funding partners.

© Facility for Advancing Water Biofi ltration, 2007

ACKNOWLEDGEMENTS
This research has benefi ted from the contribution of a 

number of local industry practitioners and researchers. 

Each of the numerous interviewees, focus group 

participants and independent reviewers are not 

identifi ed in this report, respecting the research 

confi dentiality agreement. However, the authors wish 

to acknowledge this signifi cant contribution and 

extend their gratitude to all of the individuals who 

participated in this study, kindly gave up their valuable 

time, and so generously shared their refl ections and 

thoughts. Many of these participants were contacted 

a number of times to confi rm the status of their view 

and provide feedback on the authors’ interpretation of 

historical events. 

In addition, this research has signifi cantly benefi ted 

from its association with the National Urban Water 

Governance Program (www.urbanwatergovernance.com), 

and we extend our gratitude to the Program team and 

funding partners.

CONTACT DETAILS:
The Facility for Advancing Water Biofi ltration 

welcomes feedback on the work reported in this 

document, which can be directed to:

Dr Tony Wong

Chief Executive Offi cer

Facility for Advancing Water Biofi ltration

Tony@ecoeng.com.au

Dr Rebekah Brown

Project Leader: 

Facility for Advancing Water Biofi ltration

Program Leader: 

National Urban Water Governance Program

Rebekah.Brown@arts.monash.edu.au



TRANSITION TO WATER SENSITIVE URBAN DESIGN THE STORY OF MELBOURNE, AUSTRALIA       I

FOREWORD

This report on the ‘Transition to Water Sensitive Urban Design: The Story of Melbourne, Australia’ is an initiative 

by the Facility for Advancing Water Biofi ltration to publish its research work.  Research studies undertaken at 

the Facility for Advancing Water Biofi ltration (FAWB) are aimed at facilitating more sustainable management 

of urban water through socio-technical initiatives including urban water governance reform and innovative 

technologies, particularly water biofi ltration.

The main aims of FAWB are to:

• Provide scientifi c “proof of concept” for the application of stormwater biofi lter technologies so that greater 

certainty is afforded to all stakeholders in relation to the choice and design of such technologies 

• Facilitate industry-wide adoption and implementation of the technology after proof-of-concept is established

This study and report undertaken in collaboration with Monash University’s National Urban Water Governance 

Program is, I believe, an important contribution to advancing our knowledge on institutional reform for 

sustainable urban water management. The report presents an analysis of the social and technical aspects 

associated with making the transition in Melbourne from traditional urban stormwater management towards 

a more sustainable Water Sensitive Urban Design (WSUD) approach.

The focus of this social research needed to be on the broader WSUD agenda to understand the transitioning 

qualities and future opportunities for change.  Its focus is therefore much broader then on a single technology 

type such as water biofi ltration systems.  The insights gained are nevertheless of direct relevance to our efforts 

in facilitating the industry-wide adoption of water biofi ltration technologies.  By identifying and understanding 

key principles around technology diffusion, we can more readily apply these learnings to the objectives of FAWB 

for expediting the uptake of water biofi ltration technologies.

It is hoped that the report fi ndings will be of particular benefi t to industry in providing key insights into the social 

and related aspects that enable technology adoption.  It is envisaged that these insights will further enable 

Melbourne, and other cities, to ultimately transition to being water sensitive. The ‘water sensitive city’, is the 

product of city-wide commitment to WSUD with a sophisticated approach to the integrated management of the 

urban water cycle addressing such issues as water supply security, alternative sources of water, fi t-for-purpose 

use of water, and waterway rehabilitation and aquatic ecosystem protection.

I am privileged to be working with a team that is so committed to sustainability, particularly advancing WSUD by 

bringing research closer to practice and we would welcome further opportunities for collaboration with industry. 

For more information about this research and the FAWB project, please visit our website (www.monash.edu.

au/fawb).

Tony Wong
Chief Executive Offi cer

Facility for Advancing Water Biofi ltration
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EXECUTIVE SUMMARY:

This report presents the fi ndings of a social research 

project focussed on identifying the key institutional 

change ingredients that will lead to the mainstreaming 

of the water sensitive urban design (WSUD) approach 

across modern cities. One of the most signifi cant 

challenges facing urban water managers and policy 

makers today is the shortage of reliable knowledge 

and guidance on how to effectively institutionalise, 

and therefore mainstream, the WSUD approach. To 

date, numerous commentators have suggested that 

progress towards the widespread practice of WSUD 

has, at best, been slow. Some of the impediments 

to change appear to include insuffi cient professional 

skills and knowledge, organisational resistance, lack 

of political will, limited regulatory incentives, and 

unsuitable institutional arrangements. It is also well 

recognised that mainstreaming the WSUD approach 

is challenging, and often unsuccessful, because 

the transformation required is highly dependent on 

successfully establishing new cultures across multiple 

organisations, professions and tiers of government.

The WSUD approach is yet to be mainstreamed 

anywhere, and it is not an approach that requires a 

simple adaptive technological change from the current 

practice. In addition, there are few cities, if any, that 

have adopted effective governance regimes for the 

management of such complex, multi-sectoral issues, 

such as urban water. WSUD requires new technologies 

and approaches that are often radical to the status 

quo, demanding fundamental changes in institutional 

capacity at various levels including new knowledge and 

skills, organisational systems and relationships, policy 

frameworks and regulatory rewards and penalties.  

This research draws from a retrospective analysis 

of the key factors that has led to the successful 

institutionalisation of ‘urban stormwater quality 

management’ (USQM), as an essential component 

of WSUD, across metropolitan Melbourne so far. 

Presented in this report is an analysis of the key 

factors over the last 40 years that have enabled this 

transition across Melbourne to date. This research 

attempts to draw on the Melbourne case as a proxy 

for addressing this signifi cant knowledge gap, 

notably the process of ‘change’ that results in the 

implementation of new technologies and processes 

within the urban water system.

While WSUD requires greater levels of change to the 

urban form and the community’s relationship with 

their physical environment than the USQM approach, 

it is the proposition of this research that there are 

likely to be substantial and benefi cial insights and 

lessons for advancing WSUD through investigating 

the relative success of the USQM approach. This is 

because the mainstreaming of USQM demands the 

robust institutionalisation of ‘aquatic environmental 

protection’ and ‘waterway amenity’ values into current 

governance structures, as well as signifi cant change 

in current management and operational responses. 

The report adapts the case study insights to develop 

recommendations for how urban water strategists could 

more effi ciently and effectively pursue the mainstreaming 

of the broader WSUD agenda across modern cities. 

One of the central propositions of this research was 

that if WSUD is to ever be fully realised, there is a 

strong need to change the underpinning institutional 

cultures that support the day-to-day practice of urban 

water management. The Melbourne USQM case 

study supports such a proposition as it is essentially a 

story of how the value of environmental protection of 

waterways has been institutionalised over the last 40 

years. Making the transition to the mainstream practice 

of WSUD across cities requires a sophisticated 

program for strategic institutional change. 

THE MELBOURNE CASE STUDY

Metropolitan Melbourne is identifi ed as an important 

case study as it is often informally acknowledged as 

a leading international city in the area of USQM for 

aquatic ecosystem protection. While the on-ground 

implementation of USQM technologies is yet to 

become mainstream practice for all stakeholders, 
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the city is on an important change trajectory towards 

institutionalising USQM. Melbourne’s progress 

is suffi ciently developed to allow for a critical 

examination of the important ingredients that have 

enabled this transition to date. 

This research involved recording oral histories from 

28 expert interviewees representing multiple sectors 

of government, the market, academia and the 

community who collectively revealed a number of 

drivers and events that have underpinned the USQM 

transition over four decades. A series of facilitated 

group interviews were also conducted with local 

professionals, to generate improved understanding 

of the urban stormwater transition. This data was 

cross-referenced with secondary sources and existing 

scientifi c literature in the fi eld.

MELBOURNE’S USQM TRANSITION PHASES

Overall, this case study has revealed an experiential 

process of how a new value of environmental 

waterway protection has been institutionalised across 

metropolitan Melbourne. Drawing from transition 

theory, four inter-dependent transition phases where 

identifi ed, which involved a number of complex 

change processes, and include:

• Phase 1: Mid 1960s-1989 ‘Seeds for Change’ 

– In this period, rapidly growing social activism 

emerged which challenged the government 

to improve the protection and rehabilitation 

of waterways and their passive recreation 

opportunities. This stimulated a number of key 

events and developments that seeded the USQM 

transition, including strategic responses from 

government policy makers and local scientists.

• Phase 2: 1990-1995 ‘Building Knowledge & 

Relationships’ – In response to the high level 

socio-political shift experienced in Phase 1, a 

new institutional working space between key 

stakeholders developed which allowed the 

USQM niche area of practice to emerge. This 

was principally due to a bridging organisation that 

fostered improved relationships across the sector 

and helped to build a base of trusted and reliable 

science. The innovation of new activities and 

technologies (such as gross pollutant traps and 

stormwater treatment wetlands) began to evolve. 

• Phase 3: 1996-1999 ‘Niche Formation’ 

– This period witnessed the formation of the USQM 

niche, with a strong and active connection between 

key stakeholders and technological research and 

development activities. There were expanded and 

new relationships and coordination for USQM 

across the urban water sector. The formation of 

the USQM niche was collectively galvanised in 

Melbourne through the establishment of a nitrogen 

reduction target and the subsequent creation of 

an inter-agency committee for stormwater; the 

production of best practice guidelines that were 

incorporated into policy; rapidly emerging science 

and its practical demonstration; and additional 

strategic funding opportunities.

• Phase 4: 2000-2006 ‘Niche Stabilisation’ 

– Here, the niche becomes stable and starts 

to attract important mainstream institutional 

legitimacy. In this phase, USQM is recognised 

but still not fully integrated into the mainstream 

priorities of all dominant stakeholders, such as all 

local government authorities across Melbourne. 

The stabilisation of the USQM niche was supported 

through a range of initiatives such as: a strategic 

state-wide funding source; a ‘deemed-to-comply’ 

assessment tool for designers, planners and 

regulators; the launch of the fi rst national WSUD 

conference series; the production of local, state 

and national guidelines; an innovative market-based 

offset scheme; and dedicated industry training. A 

critical initiative was the recent imposition of new 

regulatory requirements in late 2006, directing both 

state and local government agencies to ensure 

that residential subdivisions meet stormwater 

quality targets and that any subdivision provisions 

include WSUD criteria. This provided the fi nal 

reinforcement for stabilising the USQM niche.
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While the USQM transition is yet to be completed, 

this case analysis provides an example of an ongoing 

and effective reform agenda that is ‘currently in 

practice’. Progress so far includes the institutionalisation 

of a new value set for the environmental protection 

of waterways, and acceptance of a new urban 

development philosophy by a traditionally conservative 

industry that is accustomed to privileging conventional 

fl ood protection, economic effi ciency and maintaining 

the status quo. Overall, from an institutional perspective, 

the progress of this transition has, to date, occurred 

over a relatively short period given what is already 

understood about transitioning periods.

KEY RESEARCH FINDINGS: CHAMPIONS 

& CONTEXT VARIABLES

This Melbourne case study has demonstrated the 

value of using transition theory to provide insights 

into this complex change process. Such an analytical 

approach can be used to help guide future strategic 

initiatives focussed on enabling change with some 

confi dence. This is through guiding technology 

diffusion and stimulating the emergence of niche 

development in socio-technical environments that 

are in the early transitional phases. In addition, the 

application of transition theory provides a basis for 

envisaging future transition scenarios and pathways in 

order for policy and decision-makers to modulate and 

shape the direction of existing transition processes. 

While the historical case study research revealed 

a range of interconnected activities and initiatives 

that on the surface seem to represent an organic 

development pathway, there has been a critical, and in 

many ways opportunistic, interplay between industry 

champions and important context variables that has 

provided the structure and catalyst for the transition 

so far. This has been instrumental to the development 

and stabilisation of a USQM niche that enabled the 

social embedding of new thinking, governance and 

technical practice. The case study showed how the 

interplay between the ‘champions’ and the ‘enabling 

context’ was critical to providing the ongoing catalyst 

and a level of niche resilience to conventional practice. 

Through the institutional learning fostered through the 

niche development processes, many of the potential 

threats and impediments to change were minimised. 

The results of the Melbourne case study provide 

a useful set of transition indicators for stimulating 

and stabilising a niche, as shown in Table (i). These 

indicators can be used as a guiding template by urban 

water strategists to identify current transitioning 

defi cits to improve the design, investment and 

outcomes of current policies and programs.

An important driver of Melbourne’s transition was 

the legacy of a committed and innovative group 

of associated champions working across multiple 

sectors to advance change. The case study revealed 

the signifi cant potential for a small network of 

champions across sectors to create positive change. 

Sharing common qualities, the characteristics of 

these champions included strong environmental 

values, a public good philosophy, active promotion 

of best practice ideology, having a ‘learning by 

doing’ approach to their work, as well as being 

opportunistic, innovative and adaptive. The presence 

of an organisational champion, Melbourne Water, was 

also instrumental to the transition. The agency was 

acknowledged for its dedicated leadership, resource 

allocation and proactive interpretation of its formal 

accountabilities in relation to urban stormwater 

management and waterway health.

While these champions were responsible for many 

of the on-ground successes in this transition to date, 

it has been the ‘enabling context’ that has shaped, 

constrained and provided the opportunities for these 

champions’ transitioning aspirations. This research 

proposes that this interplay between the champions 

and the context has been the vehicle for addressing, 

and at times signifi cantly minimising, many of the 

anticipated and experienced impediments to change. 

The research reveals that this interplay, including 
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fostering the development of social capital for 

waterway protection, and creating and supporting 

bridging organisations that provide a coordination 

point for local champions across the science, policy 

and private domains, has been essential for enabling 

the ‘niche’ transition processes. The are variables 

in addition to the role of champions for enabling 

the transition. There are important enabling context 

variables that allow champions to emerge and/or 

be sustained over time. Urban water strategists and 

policy-makers can potentially expedite transitioning 

processes through identifying where the ‘enabling 

context’ defi cits are and targeting their strategic work 

to shape a more enabling context. 

Table (i): Key Transition Factors in the Melbourne Case Study

1. Vision for waterway health
A ‘common vision’ for protecting waterway health through 
pursuing a largely cooperative, rather than directive, 
approach for enabling change. 

2. Multi-sectoral network 
A network of champions interacting across government, 
academia and the market.

3. Environmental Values
Strong environmental protection values with a ‘genuine’ 
agenda for improving Melbourne’s waterways 

4. Public Good Disposition
An orientation to advocating and protecting ‘public good’

5. Best Practice ideology
Being more pragmatic and fi nding ways to help industry 
implement best practice thinking

6. Learning by doing
Wanting to foster and trial new ideas, and valuing the rapid 
adoption of ongoing scientifi c insights

7. Opportunistic
Continually thinking ahead and creating opportunities 
through strategic advocacy  and practice 

8. Innovative & Adaptive
Prepared to challenge the status quo, and concentrating 
efforts using an adaptive management philosophy 

1. Socio-political Capital
Aligned community, media and political concern for 
improved waterway health, amenity and recreation. 

2. Bridging Organisations
Dedicated organising entity that facilitates collaboration 
across science and policy, agencies and professions, and 
knowledge brokers and industry.

3. Trusted & Reliable Science 
Accessible scientifi c expertise, innovating reliable and 
effective solutions to local problems. 

4. Binding Targets
A measurable and effective target that binds the change 
activity of scientists, policy makers and developers. 

5. Accountability
A formal organisational responsibility for the improvement of 
waterway health, and a cultural commitment to proactively 
infl uence practices that lead to such an outcome. 

6. Strategic Funding Points
Additional resources, including external funding injection 
points, directed to the change effort.

7. Demonstration Projects & Training
Accessible and reliable demonstration of new thinking 
and technologies in practice, accompanied by knowledge 
diffusion initiatives.

8. Market Receptivity
A well articulated business case for the change activity. 

KEY TRANSITION FACTORS
 Champions  INTERPLAY   The Enabling Context 
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