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Do we have the technologies to meet 

the COP-21 ambitions?"
@EnergyIChemE

Prof. Stefaan Simons
Chair, Energy Centre Board
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WEO energy efficiency outlook

“Material efficiency is an 

important complementary 

strategy to energy 

efficiency in energy-

intensive industries, as 

the potential for energy 

savings is about twice as 

large.”   

WEO2015
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Why is Energy Efficiency such an important issue?

Drivers: energy security, affordability and climate change 
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Industrial Manufacturing

 Industrial manufacturing accounts for 36% of 

CO2 emissions

 Over 65% of industrial energy use consumed by 

chemicals, cement, iron and steel, primary 

aluminium, pulp and paper

 The importance of energy in production costs is 

greatest in the chemicals industry (up to 80% in 

some cases, incl. petrochemicals)
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Energy efficiency and the circular 

economy

The key to 

achieving a low 

carbon future….

Materials efficiency concerns the amount of a particular material

needed to produce a particular product. It can be improved by either

reducing the amount of the material contained in the final product

(“lightweighting”), or by reducing the amount of material that enters the

production process and ends up in the waste stream. Three

components of material efficiency can be identified: lightweighting in

the production process; waste reduction in the production process;

and recycling of material in the production-consumption cycle.
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For steel: increase in 

lifetime, light-weighting, 

re-use of scrap

For plastics: light-

weighting, recycling, 

energy recovery

Significant barriers due to investment costs. Political 

intervention required, such as a price on carbon. 

Public awareness also needs to be raised.
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The Performance Economy

Energy savings five-fold, compared to energy efficiency 

measures.
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A Community-Driven Energy System

IEA Energy Technology 

Perspectives 2015
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Post-COP21
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The IChemE Energy Centre

Systems thinking solutions for the global energy economy

 launched in March 2015

 the Centre will provide an evidence-based chemical 

engineering perspective on global energy challenges

To find out more visit www.icheme.org/energycentre, email 

energycentre@icheme.org or tweet @EnergyIChemE
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IChemE Energy Vista
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IChemE Energy Vista
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Five priority topics

 energy efficiency

 energy storage and 

grid management

 nuclear

 carbon capture, 

storage and utilisation

 sustainable bioenergy
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EE Scenarios

 Direct efficiency measures, e.g. motors

 Energy conservation, e.g. heat integration

 Energy demand reduction, e.g. new products 

and processes



Slide 21

Significant progress…

WEO2015
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Biggest impact has been on industry sector, specifically the 

energy-intensive industries. Only much smaller gains can be 

made purely on energy efficiency (although it is still worth 

doing). Focus is now on non-energy –intensive industries.
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The Project Delivery Process
Why can’t we deliver more energy efficiency and renewable energy projects faster across all types of organisation?

Project Steps

Feasibility Study

Investment Grade 

Audit

Detailed Design and 

Engineering

Construction and 

Commissioning

Operations and 

Maintenance

Opportunity 

Assessment

Origination

Full 

Business 

Case

Project 

Delivery 

and 

Operation

Road Blocks

Low energy costs relative to operating costs; not 

looking

No money or resource to develop opportunities; a “million” other 

problems

No board level sponsorship; not core business

Not financially attractive; better use of capital

Fear of disruption to operations; hassle

Concerns over savings; will measures work; will incentives 

change

Short termism; no pressure to act
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Ideas to Unblock and Accelerate Deployment
How can we help to accelerate the development and implementation of energy efficiency and renewable energy solutions?

Encourage (“The Carrot”) Enforce (“The Stick”)

As Low As Reasonably Practicable (ALARP)

Direct prosecutions of individuals for failure to comply

Unlimited corporate fines

Mandatory Reporting of Emissions 
(Scope 1, 2, 3)

Mandatory Identification of 

Opportunities

Incentives

Taxes

Learn from Health & Safety 

Legislation

Renewable Power Payment

Renewable Heat Payment

Energy Saving Payment

Tax relief for energy efficiency 

equipment (both capital and 

operating)

Climate change tax on power

Climate change tax on fuel

Levels need to be material $/kWh! Punitive measures need to be 

significant

!
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Ideas to Unblock and Accelerate Deployment
What about direct intervention by governments to drive change?

Direct Government Intervention

• Early stage support via a loan or grant

• Cover origination phase costs

• Get projects ready to contract, ready to invest

Project 
Development 
Assistance

• Support to accelerate development

• Realise benefits of new technology sooner

• e.g. storage, fuel cells, electric vehicles

New Technology 
Support

• Provide credit guarantees to organisations

• Attract third party investors

• Projects get delivered that otherwise fail
Guarantees

• Raise awareness of energy efficiency benefits

• Up to 80% energy costs wasted

• Promote funding models e.g. Energy 
Performance Contracts

Education and 
Communication

• Allocated government money to invest in projects

• For example, UK Green Investment Bank

• Double bottom line of carbon and profit, on market 
supply of money, draws in 3rd party investors

Investment 
Funds

• Provide tax breaks for issuers to fund green projects

• Cheap source of finance, successful in the US

• Can delay/distort markets as other investors wait

Green 
Bonds

• Build the infrastructure for a low carbon future

• e.g. Smart power grids, renewable generation, vehicle 
charging, low carbon transport systems, hydrogen gas 
grids, CCS

Infrastructure 
Projects

• Political structures vary from country to country

• Success should be measured in magnitude and speed of 
emissions reduction

Whatever 
Works!
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Look Up and Out to the Future

“You cannot escape the responsibility of tomorrow by evading it today”, Abraham Lincoln

Long Term Strategy to 2050 and beyond

We need simplified long term energy strategies that give confidence to investors and organisations to implement projects

Energy 

Security

Energy 

Affordability

Low Carbon 

Energy 

Efficiency

Low 
Carbon 
Energy 

Efficiency

Energy 
Security

Energy 
Affordability
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Encouraging New Behaviours

New business models can 

lead to increased investment 

in clean technologies:

Share of EVs in car sharing 

schemes = 10%

Share of EVs in global car 

sales = 1%
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www.changinghabbits.org
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@EnergyIChemE

IChemE Energy Centre

www.icheme.org/energycentre

energycentre@icheme.org


