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1.2  Global energy use
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“A modern industrial society can be viewed as a complex 
machine for degrading high-quality energy into waste heat 
while extracting the energy needed for creating an enormous 
catalogue of goods and services.”
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1.3  Looking forward to 2040
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1.4  Industrial energy usage
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Industry
29%

Chemical & 
petrochem 30%

Iron & steel 19%
Paper & pulp 6%

Food & tobacco 5%

Non-ferrous metals 4%

Machinery 4%

Textile & leather 2%

Mining & quarrying 2%
Construction 1%

Wood & wood products 1%
Transport equipment 1%

Non-specified 16%

Non-metallic minerals 9%Transport
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Other
3%

Non-energy
9%

Buildings
31%
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1.5  Energy intensity is falling but needs to be accelerated
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The Case for a Strong Energy 
E�ciency Policy for Industry

“Doubling energy productivity would reduce the global fossil 
fuel bill by more than €2 trillion and could create more than six 
million jobs globally by 2020.”
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2.2  The difficulties that energy efficiency policy presents
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2.3  The case for a strong energy efficiency policy
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2.3.1 Economic arguments
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2.3.2 Improved energy security
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2.3.3 Reduction in environmental impact
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2.4   The multiple non-energy benefits of improving energy 
 efficiency
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2.4.1 Benefits to the energy user

��� ��
�‹�—� ���� ����� �‰���� ‹������
��� •���Š�—��‰����
��� �‰Š‹���‹�� ��� �� 
���‹����� ���

���
���‹�����	�����‰�
�����������������‰�	
���‹������������‹�����
���‹����	�
�������‰�

‹�����	����ˆ�����������������§	
�������������©���
���
���‹����ª��
�©���
����������ª��‰�

������
����‰Š‹���‹��	
�•�‹���
���	�
�‰������‰����
����‰Š‹���‹��	
�•�‹��—�������������	�����

����������������‰�	
���‹�����
���������‹������ˆ�š�����
�������
������
����	����������

��	
��������
����‰Š‹���‹�������•���Š��‰
���
���‹����§	���
��������
���	
�‹������������—�

���‹�� ��� �����‰����� ��� �‹�����‹� •���Š�ˆ�™���������� ���’���
��� •���Š��� ��� ���� ���
���

���
�������‹�����‹����—�������������
�ƒ���	
�����	
���‹������—�
��������	
���‹�����‹��’

��
�����—����������	
�������
���������
������ˆ

2.4.2 Benefits to the energy supply system
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2.4.3 National benefits of improved industrial energy efficiency
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2.5  Conclusions
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Energy E�ciency – What Does it Mean 
and What is the Potential in Industry?

“Improving end-use efficiency offers the greatest opportunity to 
address energy security, price and environmental concerns”.
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3.2  What do we really mean by energy efficiency?
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3.2.1 Energy intensity and energy productivity
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3.2.2 Energy conservation
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3.2.3 Energy management and energy managers
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3.2.4 The relationship of efficiency to renewables
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3.2.5 Demand response and distributed generation
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3.3  What do we mean by the potential for energy efficiency?
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3.4 Studies of the potential for energy efficiency in industry
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3.5  Is there a limit to energy efficiency?
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3.6   Comparing the energy efficiency resource to oil and gas resources
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3.7  The rebound effect
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3.8  Conclusions
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The Management and Technology of 
 Improving Energy E�ciency in Industry

‘Management is doing things right; leadership is doing the right 
things.’ ‘What is measured improves’.
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4.2  Energy management as a discipline
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4.3  A structured approach to energy management
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4.3.1 Good housekeeping
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4.3.2 The use of control systems
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4.3.3 The need for systems thinking
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4.3.4 Step changes in process design and/or energy supply
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4.4   Standardising energy management systems through  
ISO 50001
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4.5  Measurement and Verification (M&V)
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4.6  Technologies for energy efficiency
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4.6.1 Motors and driven systems

•��‹�
�‹�����
���
���•�–���������
������������������
���ˆ�����‹���•��‰��������	��	�—�

‰���—�‹��	
����
�������
����—������
����������	�
���‰�����
��
�������—���‹�������	
�‹����

	������
������
’‹������������������ˆ�š����‹����‹�������‹��������
�������•���������‰Š‹���‹��

�‰�������������������
��‰���������
������‰ˆ�š�������—��
�����������
��—�����
���‹‹�����‰�
�

�•����˜€¯��‰�������
�������‹�
�‹����‹�����	����—�‹���������…€˜�����ˆ����š•™�¢€€Ž¤�

��������������� …†�’� Œ �������‰���������‹���•���‹�������•�����������	
����������������
�

�������ˆ

��
���
������
��������������‹����•�
����
������������������
����������
��
�������������

‹���•���‹������ˆ�������
�����‹
�•���•����̂

Existing motors
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Motor alignment
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Sizing of motors
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Use the most efficient motor
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Maintenance issues
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Variable Speed Drives
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4.6.2 Steam systems
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Minimise the number of heat transformations
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Preheat water and air
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Insulation
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Use energy efficient heat exchanger designs
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Return water and condensate
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4.6.3 Cooling and refrigeration
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Coefficient of Performance (COP)
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Ensure good access to cooling air
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4.6.4 Water chemistry
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4.6.5 Buildings
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4.6.6 Combined heat and power
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4.6.7 Heat recovery
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4.6.8 Waste heat to power

š�������������
����	
�‹�����—���‹���������������‹������������
���—����	�
���
����•����

 —€€€¶���
��������������	
���‹�����	
�‹�����������������������‰
�������	
�‹����‹���•��

�����������Ž•€¶�ˆ�š���”•�	����������•����
�	�����—����������������‹���•������������� ˜€¶��

��� ‘€¶�ˆ���	�����������������	�
���
���‰������§�����—���
�������‹����������‹���•�������

���‹����
�� ������ ����� ��� 	���
�“� ��� �		
��‹�� ����������‹������ž�����”���� ���•���
�

¢ž”•¤ˆ�™����������	�
���
���������‹���•������
�������������������������
•����ˆ�����

��‹������������•������������������������—����
�����
�Ž€€���������������������‹‹�

������

����‹������������
��������¢”����€ †¤ˆ�™������
����	�
���
������������������‹��������•��


�‹���
����������
�������‹�
�‹��������������‹��������‹�������
����‹�����������‹���¢���¤ˆ�

�������������
��������������
•����•���������
����‹�¬������������•�������	���������
������

����
����������������	
������
�����������
��ˆ�š�����
�����������������������	�
���
��������

��������������������������������������	���
��	�����ˆ

†€



4.6.9 Energy from waste
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4.7   Shortlist of energy efficiency opportunities in key industrial 
sectors
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4.7.1 Chemicals and petrochemical
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4.7.2 Iron and steel
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4.7.3 Cement
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4.7.4 Paper and pulp
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4.7.6 Pharmaceutical
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4.7.5 Vehicle assembly
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4.7.7 Glass industry
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Barriers to Improving Energy  
E�ciency in Industry

“Removing barriers to energy efficiency is a lot smarter and 
cheaper than trying to get millions of individuals over these 
barriers”. 

���������•���������•�������ƒ�������•������•��•�••��•�����������••���
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5.2  Government and policy barriers
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5.2.1 Bias towards energy supply side
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5.2.2 Lack of data
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5.2.3 Energy prices and subsidies
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5.2.4 Utility regulation and tariffs
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5.3.1 A business viewpoint on barriers to energy savings
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5.3.2 Understanding decision making within enterprises
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5.3.3 Investment related barriers
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Establishing Policy and  
Basic PolicyLevers

“Policy making is the process by which governments translate 
their political vision into programmes and actions to deliver 
‘outcomes’, desired changes in the real world.”

�’‹•����•�•���ƒ••�������“��”•�ƒ••��������Š�•����•�������
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6.2  Organizational infrastructure
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6.3  Prioritisation
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6.4  General principles
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6.5  Measuring policy outcomes
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Process Efficiences

Attributes:
Utilisation, Quality, etc.

Structure:
Subsectoral Intensities

Sectoral Intensities

Total
by Sector

Top Down 
(Energy Balances)

(Subsectoral Surveys 
of energy, use, structure)

 (Surveys of users and 
equipment, estimates)

(Measurements 
of processes, 

equipment)

Top Down
(National Accounts, 
Census, etc.)

Aggregate
Approach

Bottom-Up
Approach
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6.6  Basic policy options
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6.7  Sources of help
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Information-led and   
Capacity Building Policies

“Data is not information, information is not knowledge, 
knowledge is not understanding, understanding is not wisdom.”
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7.4  Capacity-building through energy management training
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7.5   Capacity building by promoting standards such as ISO 50001 
and IPMVP
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7.6  Recognition and reward programmes
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Institutional, Regulatory  
and Legal Policies

“The end of law is not to abolish or restrain, but to preserve and 
enlarge freedom. For in all the states of created beings capable 
of law, where there is no law, there is no freedom.”
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8.2  Voluntarily negotiated agreements
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8.3  Mandatory measures
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8.3.1 Mandatory energy performance targets
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8.3.2 Mandatory energy audits
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8.3.3 Mandatory energy managers
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8.3.4 Mandatory reporting
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8.3.5 Mandatory trading of carbon or certificates
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8.3.6 Mandatory implementation of internationally recognised standards
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8.4  Minimum Energy Performance Standards (MEPS)
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8.5  Mandatory actions on energy suppliers and utilities

8.5.1 Utilities can have a central role in energy efficiency
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8.5.2 Demand-side management and demand-side response
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8.5.3 Energy efficiency investment obligations
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8.5.4 The role of tariff structures
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8.6  Conclusions
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Fiscal and Financial Policies

 
‘There was some local resistance in Cornwall, where the new 
engines were certain to save costs in pumping out water from 
the tin mines, ….., the ‘no cure, no pay’ terms offered by Boulton 
and Watt – based on one third of the savings in fuel over a 
period of twenty-five years – saved the day.’
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9.2  How much investment is needed?
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9.3  Barriers to investing in energy efficiency
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9.4  Sources of capital
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9.5  Levers for affecting the rate of investment
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9.6  Increasing financial returns

9.6.1 Fiscal measures
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Tax breaks on energy efficiency investment
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Reduced taxes on energy efficient equipment
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9.6.2 Energy prices and taxes
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9.6.3 Grants
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9.6.4 Interest rate subsidies
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9.7  Risk reduction strategies
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9.8  Increasing the amount of funds allocated to energy efficiency
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9.8.1 Providing finance is not the whole answer
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9.8.2 Lack of standardisation
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9.9  Energy Service Company (ESCO) facilitation
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Policies to Improve the Rate of 
Energy E�ciency Innovation

‘Any new technology has to go through a 25 year adoption 
cycle.’
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10.3   Levels of expenditure on Research, Development and 
Demonstration
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10.4   Policies to promote energy efficiency Research and 
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Integrated Examples  
and Conclusions

‘A system is a whole that cannot be divided into independent 
parts or subgroups of parts’
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Governments at various levels are striving to make their production systems 

more sustainable and competitive. Improving energy efficiency of industry has 

proven to be successful and cost-effective while delivering multiple benefits. 

This book describes industrial energy efficiency, highlighting the technology 

options, decision-making processes and barriers to energy efficiency invest-

ments. Policy options to improve industrial energy efficiency are presented, 

which are supported by concrete case studies showing their application. While 

the focus is on energy intensive industries, many of the approaches described 

can also be applied to other industrial and commercial sectors as well as small 

and medium enterprises.
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