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• Imperial College London embodies and delivers world class 
scholarship, education and research in science, engineering medicine 
and business, with particular regard to their application in industry, 
commerce and healthcare.

Introduction

• The Centre for Environmental Policy at Imperial provides a unique 
research interface between science and technology and the economic 
and policy context in which it is developed and applied.

• The Environmental Quality Research Group focuses on the integrated 
scientific study of the environment with emphasis on waste, water  
and wastewater management. Complemented by the development and 
application of tools in sustainability analysis, multi-criteria optimisation 
and lifecycle assessment.



What is an

“environmental problem”?

• The perception of what constitutes a 

problem varies between individuals 

and societies

• The decision maker asks the question 

and therefore defines the problem

* The process of decision-making is synonymous with the practice of management



Simplified world 

mining map













Map showing locations of working 

mines and quarries in the United 

Kingdom 



Cement Plants:

Chalk Raw Materials



Traditional approaches
One of the most profound failures of our industrialised 

society is the way in which our production processes are 

so entirely linear. 

While this approach is perhaps “efficient” in the traditional sense (more product, less time, fewer 

inputs), when we consider the larger costs of production—those that are most often seen as 

externalities (e.g., wastewater discharge, air emissions, depleted soils, razed forests)— it is harder 

to demonstrate overall net benefit.

Traditional approaches to 

economic and environmental 

management are based on static, 

compartmentalized models. 



Economics and sustainable management

Traditional economic approaches have linked economic growth and social welfare with 

increased production and consumption and have assumed that this has no irreversible 

impacts to the natural capital.



Resource Efficiency

Although technology helps us use fuel and resources more efficiently, it does not address the 

underlying social and economic structures that drive unsustainable consumption and the 

increasing demand for products due to population changes. 

Continued economic growth and demand could eventually 
cancel out any efficiency savings

As lower-energy bulbs become more common, 

people leave their lights on for longer... 

IncreaseReduce

Policy Stability: Barrier



A problem for any resource efficiency improvement

• Dramatic improvements in efficient lighting technologies over the last 30 

years have left energy intensity of lighting unchanged, with global GDP 

spent on lighting constant during this period. The higher energy 

efficiencies have been followed by ever-expanding lighting applications. 

• So-called direct rebounds of up to 30% have been observed in 

automotive transport, heating, cooling and other consumer energy uses 

(this means energy savings were reduced by up to 30 %). 

• Rebound is not limited to end-use energy consumption. 

• A recent simulation study of the German economy indicates a 55% 

rebound following an increase in material efficiency and raises a 

provocative question: 



What about overall impact?

• When comparing light 

bulbs (e.g. compact 

fluorescent and 

incandescent) you must 

compare light bulbs with 

the same luminescence 



Misleading comparison



Reduce impact 

• Greater efficiencies do not 

always mean ‘less impact’…

• Greater efficiencies do not 

always mean ‘less 

consumption’…

‘better’ rather than ‘less’…



1 acre-foot = 1,233.48184 m3

Energy- water 
nexusEnergy- materials nexus



A systems’ approach
The “linkages” between sectors, disciplines and systems for addressing the interactions of
the environment and human health must be addressed based on an interdisciplinary,
integrated and holistic approach.

 Techniques and technologies from biotechnology and 
engineering, and innovation at all levels of management 
are needed to deal with materials reuse and redesign, 
while mitigating and adapting to climate change.

 Managing and balancing supply and demand for materials 
across sectors through a range of environmental and 
socio-economic policy instruments, and necessary 
investments are required for broadening the systems 
approach.

 A mix of behavioural change and communication through 
participatory approaches that engage the public and all 
stakeholders in a constructive dialogue is necessary for 
understanding and dealing with the problem at its source.

• The results might look very different 

when formulated as solutions to the 

one whole problem.

• Institutional frameworks, decision 

making constraints, and regulatory 

boundaries might still require an 

answer to the different problems, but 

this can be overcome presented as 

just different parts of the same 

answer.

A system’s solution lowers the risks

associated with addressing resource

concerns in isolation.



collaboration

replaces

competition

• Cooperation beats 

competition 



Industrial Symbiosis

A system is sustainable if, over its lifetime, it produces more than it consumes.



SMM … the way forward 

• The aim of Sustainable Materials Management is to reduce the 

negative environmental impacts of materials use and preserve 

natural capital along the whole chain.

• SMM takes a life-cycle approach as its basic premise and includes 

sustainable extraction, ecological design, eco-efficient production, 

sustainable consumption, and sustainable waste management. 

• SMM requires a systems approach entailing policy integration. It takes 

into account ecological, economic and social gains and environmental 

policies cannot be developed in isolation from other policy fields.

but for what? the toast or the toaster…





Remediate
End of Pipe

Recycle

Reuse

Redesign

Rethink
‘It is the toast we want, not the toaster’ 

http://www.core77.com/blog/business/sustainability_through_resource_efficiency_focus_on_the_toast_not_the_toaster_21661.asp

http://www.core77.com/blog/business/sustainability_through_resource_efficiency_focus_on_the_toast_not_the_toaster_21661.asp
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From products to services





In summary

1. Production: efficient, lean, informed by 

demand, and reflected on prices - Use less to 

produce more by reuse, recycle, circular flows.

2. Waste in the nexus of energy, water , food – a systems 

approach to rural economy, society and environment.

3. Industrial symbiosis – Collaboration/Cooperation

4. Literate society that is more aware of sustainability

5. Scientific research that is participatory, ethical and anticipatory 

with regard to potential impacts on health and the environment 

and that is guided by the principles of accountability.



http://www.youtube.com/watch?v=6QlNpp0HqiU
http://www.youtube.com/watch?v=6QlNpp0HqiU

