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The Challenge of Energy Efficiency

If you don’t have a 
method to measure it and 
you can’t see it, how can 
you manage it?

���������	�
������	
�����
�

�����
�����
�
����
��������	

����
�
���
�����	��	�������



������������	

3

What typically motivates industry 
to be more energy efficient?

1. They have to, or bad things will happen
— Taxes, fines, damaged public image of company, loss  

of revenue and/or market share
— Companies with this operating mode will typically on ly 

meet minimum requirements
— No integration of efficient practice

2. They want to because there is a competitive advantage to 
be gained
— Market distinction, low-cost positive publicity, low er 

operating costs, less waste, access to financing or 
rebates

— Companies with this operating mode tend to treat 
energy efficiency as continuously improving
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Energy Management Standards

•UNIDO proposes the development and 
promulgation of Energy Management Standards,
eventually incorporated into the ISO process, as 
the most effective policy instrument to integrate  
energy efficiency into corporate management 
thinking, thereby stimulating the persistence of 
energy efficiency practice, including systems 
optimization. 

Industrial Energy Efficiency
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Energy Management Standards

• PLAN – DO – CHECK – ACT

• Strategic plan, Cross – divisional Management Team, 
Policies and Procedures, Projects, Energy Manual, 
Indicators, Reporting

• Used in : US, Ireland, Sweden, Denmark, Korea

• Under development / similar instrument in : China, 
Netherlands, Germany, Spain

• Regional and International harmonization under acti ve 
consideration

Industrial Energy Efficiency 
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What are ISO 9000 and 14000?
• ISO 9000 provides a framework for organizations to 

continuously improve the quality of their operations a nd 
production

• ISO 14001 provides a framework for organizations to ach ieve 
and demonstrate their commitment to responsible 
environmental management

• Companies may participate in one or both ISO certific ation 
programs

• ISO 9000/2000 allows the 
combination of both programs
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ISO 9000/14000 Growth

• Participation in ISO 9000 and 14000 certification i s a 
popular mechanism in China and other industrializin g 
countries to promote trade

• More than 566,000 companies in 149 countries were 
participating in ISO by the end of 2003*

• This includes more than 100,000 Chinese companies

* From The ISO Survey of ISO 9000 and ISO 14001 Certificates- Thirteenth Cycle: Up To and 
Including December 2003
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ISO Terminology
• Procedures

—General description of a process 
—Incorporated into company’s QEM Manual
—Support company’s policy of efficient operation of 

motor-driven systems

• Project
—Companies need projects to demonstrate continuous 

improvement (example- initiating leak management 
program or replace throttle valve with speed control)

• Work Instructions

— step-by-step information to assist operations staff i n 
maintaining improvements realized through project 
implementation
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Industrial Systems

• For this discussion, the term “industrial system” 
refers to motor-driven systems found in virtually a ll 
factories

• Globally, motor-driven systems consume more 
than 70% of global manufacturing electricity (2564 
billion kWh) annually

• Both markets and policymakers tend to focus on 
motor system components , which typically offer a 
2-5% efficiency improvement potential

• But the optimization of motor systems offer a 
20-50% efficiency improvement potential

• Similar savings opportunities also exist for steam 
systems
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Elements of System Optimization
• Evaluating work requirements 
• Matching system supply to these requirements
• Eliminating or reconfiguring inefficient uses and 

practices (throttling, open blowing, etc)
• Changing out or supplementing existing 

equipment (motors, fans, pumps, compressors) 
to better match work requirements and increase 
operating efficiency
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Elements of System Optimization

• Applying sophisticated control strategies and 
variable speed drives that allow greater 
flexibility to match supply with demand 

• Identifying and correcting maintenance 
problems

• Upgrading ongoing 
maintenance practices
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Systems Optimization helped by recent advances with  Portable, 
non-intrusive and Accurate Measuring Instrumentatio n.
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Systems improvements in China

0.5 years14.1M393,000Motor systems/ petrochemicals

1.8 years1.05M150,000Pump system/ pharmaceuticals

2.0 years77,00018,600Pump system/ hospital

2.0 years 150,00023,900Compressed air/tobacco

1.3 years310,80032,400Compressed Air/machinery

1.5 years150,00018,600Compressed air/forge plant

Payback 
Period

Energy savings
[kWh/y]

Total Cost
[$US]

System / facility

Industrial Energy Efficiency
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Industrial Standards Framework for Energy Efficiency

Establishing National 
Goals for GHG Reduction

Capacity Building

Integrating Energy 
Efficient Practices

Identifying Energy 
Saving Projects

Documenting for 
Sustainability

Implementing 
Projects

Policy Objective

Voluntary or Target-setting 
Agreements

System Optimization Training of plant 
engineers/consultants/ESCOs/suppliers

Energy Management Standard, 
Guidance, Training

System Assessment Standards,  
Guidance, Training, Creation of 
Certified Practitioners

Tax and other incentives, loan 
guarantees & subsidies, ESCOs

Energy Management Plan & 
System Optimization Library

Policy Response

Measurement & Verification, 
Certification for Energy EfficiencyMarket Recognition



������������	

15

Robert Williams 

Chief

Energy Efficiency and Climate Change Unit
D-1576

Ext.  3956

R.Williams@unido.org


