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Guiding questions

What is the capacity of modern society to solve the sustainability 
problems of industrial social-ecological arrangements?

How can we inform environment and sustainability policy 
(concepts and methodological apparatus)?

How can a transition to a sustainable arrangement be facilitated?



Vienna to Canberra

Vienna has been voted the most liveable city many times since I left in 2006.



Social-Ecology
Stephen Boyden, Bio-sensitive Society
Maurice Godelier, The Mental and the Material
Rolf Peter Sieferle, The Subterranean Forest



Great social-ecological transitions

Neolithic revolution
12,500 years ago

Industrial revolution
250 years ago

Sustainability
transition?

700 million people
2.1 billion tonnes of

materials

7.5 billion people
80 billion tonnes of

materials



Why do we need a sociology of society’s natural relations to 
inform sustainable development?



Policy levers for changing the system dynamic
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1950’s 2010’s1960’s 1970’s 1980’s 1990’s 2000’s

Post-war 
conservatism

Emphasis on growth 
through manufacturing 

and protectionism

Progressive 
social reform
Well fare state, 
social mobility, 

reform of education 
and law

Neo-conservative, neo-
liberal

Withdrawal of State form 
social support, outsourcing, 

reduced taxes

Return of the regulatory 
state?

Investment in infrastructure 
and education, economic 
stimulus, climate change 

action, COVID relief 

Mass production and consumption
Post war economic boom,
Manufacturing
Rise in commodity prices
Trade protectionism
Advertising

Economic reform, 
Privatisation 

Restructuring, 
Deregulation

Free trade
Floating currencies
Income disparities

2008 GFC, 2020 pandemic

New global environment 
agreements

Traditional
Frugality

Extended families, 
marriage, male 

breadwinner, single car, 
domestic travel, 

community minded, 
religious 

Unleashing the Modern
Consumer
Smaller families, dual income, 
rise in divorces, increasing individualisation, 
declining religiosity, decline in community focus,  
overseas travel, leisure becomes commodified

New orientation?
Increasing diversity, choice 
and disparity, people live 

with conflict and paradox as 
they try to rationalise their 
behaviour, new trends in 

consumption

Phases of social and economic development in OECD countries



From progressive social reform to neo-liberalism and neo-
conservatism



and beyond



Sustainable Materials Management

waste minimisation 
focussing at end-of-life 
products is not effective in 
reducing waste

a systemic approach of 
using and reusing 
materials more efficiently 
over their entire life cycle

whole of life cycle thinking 
“cradle-to-grave”

fundamental shift in how 
society thinks about 
natural resource use and 
environmental protection



Overall structure of material flow accounts
Linking resource efficiency, waste and pollution reduction
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Natural 
resource 

conservation

Natural 
resource 

conservation Waste and 
pollution 
reduction

Longevity of 
infrastructure 
and long lived 

goods 



Resource Efficiency in Asia and the Pacific

2011 2012 2015



International Resource Panel 2015
www.resourcepanel.org/global-material-flows-database
Online global database

http://www.resourcepanel.org/global-material-flows-database


Affluence has become the main driver of global 
material use



Material footprint

• Territorial material use 
shows wealthy post-
industrial countries 
reducing their material use 
– examples Japan, United 
Kingdom 

• Outsourcing through trade
• Material footprint attributes 

global material extraction to 
final demand

• Japan and UK rise form 10 
tonnes per capita to 25 
tonnes per capita

Source: Wiedmann, Schandl et al. 2015 PNAS
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Sustainable Development Goals

SDG 8.4 Improve progressively through 2030 global resource efficiency
in consumption and production, and endeavour to decouple economic
growth from environmental degradation

SDG 12.2 By 2030 achieve sustainable management and efficient use of
natural resources

SDG 12.5 By 2030, substantially reduce waste generation through
prevention, reduction, recycling, and reuse



Australian National Outlook, 2015 and 2019



Ambitious policies, modelling for the G7
Economically attractive resource efficiency
Many cost effective options short term
Co-benefits for climate mitigation
In the medium and long term superior economic
Performance compared to business as usual

Source: Hatfield-Dodds, Schandl et al. 2017 Journal for Cleaner Production



Extending the modelling framework for GRO 2019



Policy packages for resource efficiency, GHG abatement and 
land conservation aligned to SDG outcomes



Global Resources Outlook
92 billion tonnes of material extracted globally in 2017 on course to 167 billion 
tonnes (OECD, 2019) or 190 billion tonnes by 2060 (UNEP, 2019)



Impacts of material use on environment and health

• 50% of global climate 
change impacts

• 90% of global biodiversity 
loss and water stress

• 11% of global species loss



Impacts of material use on environment and health



Global Resources Outlook – 2015 to 2060
Business as usual not desirable, economically viable and environmentally sound



Global material demand towards sustainability scenario 



IRP and OECD material outlooks



Global GHG emissions towards sustainability scenario



A case study for a Canberra suburb
• One of the oldest suburbs in 

Canberra, settled in 1922
• contained Canberra's first light-

industrial area
• redeveloped as an entertainment 

and residential precinct
• Most of its residential areas have 

been redeveloped with flats
• Canberra's most densely 

populated suburb, 5,500 people of 
140 ha



Spatiotemporal analysis of building stock



Construction materials in buildings and embodied 
carbon



Australian material flows in 2015, million tonnes

Circularity rate
8.6% as a share of end of life waste 
3.5% as a share of processed materials

Circularity potential
Australia around 20%
Europe close to 40%



SDG 8.4 ‘material efficiency of 
production’

SDG 12.2 ‘sustainable use of 
materials’



SDG 12.5 ‘waste reduction’
Waste and emissions

SDG 12.5 ‘waste reduction’
Waste to landfill 



Sustainable consumption and production 

Production
Green investment

Cleaner production
Eco-efficiency

Extended producer 
responsibility

Activity domains
Construction/Housing

Transport/Mobility
Agriculture/Eating

Manufacturing/Consumer 
goods

Utilities/Water and electricity
Green infrastructure and 

design

Private Consumption
Eco-labelling

Service instead of 
purchasing

Buy responsibly

Government 
Consumption

Green procurement

Policies aimed at improving current behaviours within existing systems

Policies aimed at transforming current systems 



• EU Commission Sustainable Use of Natural Resources 2005, Circular 
Economy Action Plan 2020

• UK Circular Economy Package 2020
• Japan Sound Material Cycle Society 2000, 4th fundamental plan 

2018
• China Circular Economy Promotion Law 2008
• Australia National Waste Policy: Less Waste More Resources 2018
• Recycling Victoria. A New Economy February 2020

Circular economy centre stage in policy making



• Review of design and technology 
options

• Review of consultation process 
undertaken by government

• 80 in-depth interviews with industry 
and government

• Identify options that work in 
Australian context

• Identify strategies and enablers 
facilitating a circular economy 
transition



• Loss of source material through sub-optimal product design, 
consumption and collection

• Lack of reprocessing capacity
• Lack of end markets for secondary materials
• Lack of consistency across jurisdictions
• Lack of system-wide capability to support a circular economy

Significant challenges to a circular economy



• Retain materials through use and 
collection

• Upscale and innovate recycling 
technologies

• Innovate and collaborate in design 
and manufacture

• Develop markets for secondary 
materials and the products that use 
them

• Streamline nationally consistent 
governance

• Secure a national zero waste culture

Six elements of an Australian
Circular economy



• Identify baseline, priority 
materials and sectors

• Testing of policy options and 
developing scenarios 

• Measure policy effectiveness and 
success

• From compliance to empowering 
businesses

• Whole of supply chain 
perspective – cradle to grave

Metrics, data and indicators



• Growing population and consumption require a new economic 
model to align living standards and environmental conservation

• CE has become central to policy efforts in Europe, China, Japan and 
Australia

• Australian Roadmap shows a path to circularity enabled by well 
designed policies and a national zero-waste culture

Summary
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