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-

-

-
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-

 Governments
-
-

-

Manufacturers
(and associations)
❚ Energy label  
❚ Industry testing laboratory 
program
❚ Training efficiency 
technology experts 
❚ Database with energy  
performance data
❚ Procurement guidelines 

National  Policy 
Makers
❚ MEPS
❚ Product registration
❚ Laboratory accreditation
❚ Compliance 
❚ Awareness raising
❚ Financial incentives
❚ Procurement

Industrial  Users
(and associations)
❚ Identify  national/local efficiency programs (subsidy, training, etc.)
❚ Training program for energy efficiency managers
❚ Company motor policy,  replacing old machines

Power  Utilities
❚ Reducing demand
❚ Subsidy programs
❚ On-bill financing
❚ Training efficiency 
managers

International  Standard  Makers
/ National Standard Makers
❚ Efficiency testing methods for motors, components and motor systems
❚ Efficiency classes for motors, components and motor systems
❚ Energy management    
❚ Energy audits
❚ Measurement, verification and benchmarking

Figure 1:
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-

 International standard makers -

-

 Manufacturers -

 Industrial users

-

 Electric power utilities -

-
-
-

Figure 2:
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2.1 National Policy Makers
-

Best practice for national policy makers:

-

-

-

-

a. -

b. -
-

c.

-

-

-

-

-

-

2.2 National and International Standard 
Makers
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Best practice for standard makers:
-

-

-

a.

b. -

c.

d.

e.
f.
g.
h.
i. -

-

2.3 Manufacturers
-

Best practice for manufacturers and their associations:
-

-

-

2.4 Industrial Users

-
-
-

Best practice for industrial users:

-

-
-
-

-

-

2.5 Electric Power Utilities
-

-

Best practice for power utilities:

-

-

-
-
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3.1 What Is This Guide

-
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-
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-
-

-

-
-

-

3.2 How to Use This Guide 
-
-

 -

 -

 
 

 -

 -
-
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-
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4.1 Energy Consumption of Motor Systems 
and Potential Savings

-

-

-

 
4.2 

-

 -

 

 

 

 
-

-

-

Flow

Motor Driven Unit

Application
Pump, fan, 
compressor, 
transport

Mechanical 
Equipment
Gear, belt, 
clutch, brake,
throttle

VFD
Filters in/out,
AC-DC-AC 

for 
torque, speed
and time IEC 61800-9

Motor System

Grid – Mains 

Motor

Figure 4:
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4.3 Why Are Policies Needed?
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-
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5.1 General Principles of Good Policy

 

 

 -

 

5.2 Processes to Develop a National Policy 
Framework 

-

-

-

-

5.2.1 Policy Objectives

-

-
-

5.2.2 Existing Barriers 
-

-

-
-

5.2.3 Identify Existing Policies or Activities That May Be 
Relevant 

-

-
-

-

5.2.4 Gather Relevant Information on the Market and on 
Products for Analysis

-

-

-
-

-
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-

5.2.5 Identify Policy Options

-

-

-

5.2.6 Assess Policy Options 

-

-

5.2.7 Assess Risks to Achieving the Desired Policy 
Objectives

-
-
-

-
-

-

5.2.8 Consult With Stakeholders

-

-

5.2.9 Proposal for Approval
-
-

5.2.10 Implementation
-

-

5.2.11 Evaluation & Feedback

-

5.3 Interaction Between Policies
-
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Policy 
Mea-
sures

Labels Voluntary 
Agree-
ments

Energy 
Management

Energy 
Audits

Motor Policy Financial 
Incentives

Awareness and 
Information

MEPS -

on common 

Labels

equipment

motors

- -
-

components 
-

-

-
-

Voluntary Agreements

-
-

ment 

-
prise one 

incentives 
-

-

-
ments 

Energy Management

component of 

-
-

opportunities 

-

-

Energy Audits
incentives 

to promote 
-

-

-

Motor Policy

incentives for 

motors 
-

-

Financial incentives -

-

Table 1:
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-

-

-
-

6.1 Minimum Energy Performance Standards 
(MEPS)

6.1.1 Description

-

-

-
-

6.1.2 Policy Objectives and Target Audience
-

-

-

-

-
-

-
-

-

 Government
-

-

 Industry

-

 Academics, experts and NGOs

-
-

6.1.3 Further Policy Attributes

-

-

-

-

-

-
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-

6.1.4 Recommendations

-

 -

-

 -

-

 

 -
-

 -
-

 

 
 

-

 -
-

 
 

 -
-

 
 -

 -
-

 

Figure 5:
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6.1.5 Policy Examples

Countries with MEPS for Motors

Testing Standard Performance Standard
3-phase induction 
motors

IEC 60034-30-1 IEC 60034-2-1 Mandatory MEPS****
Global classes IE-Code 
2014*

incl. stray load losses; rev. 
2014**

National Policy Require-
ment

Canada (< 150 kW)
Mexico (< 150 kW)
USA (< 150 kW)

Australia
Brazil
Canada (> 150 kW)
China
European Union (EU 28)
Mexico (> 150 kW)
South Korea
New Zealand
Switzerland
Turkey
USA (> 150 kW)
Costa Rica
Israel
Taiwan

“bold” means in effect
 

 
 

 
5 September 2014, Impact Energy Inc. © EMSA 2014

Table 3:
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Example: US MEPS for Motors and Motor 
Systems

-

Existing Standards Include:
 

-

 Medium Electric Motors

-

-
-

-

-

Current Standard Rulemaking Activities Include:
 Commercial and Industrial Fans and Blowers: -

-

 Commercial and Industrial Pumps: -

-

 Commercial and Industrial Air Compressors: -

-

United States
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Example: European MEPS for Motors and 
Motor Systems

Electric Motors

-

 

 

 
-

Integrated Circulator Pumps

-
-

 

 

-

-

Ventilation Fans

 
 

-

-

Water Pumps

 
 

-

-

European Union
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6.2 Labeling
6.2.1 Description

 Comparative labels
-

-

 Endorsement labels
-
-

6.2.2 Policy Objectives and Target Audience

-

-

-

6.2.3 Further Policy Attributes

-

-

-
-

-

-
-

6.2.4 Recommendations
-
-
-

 -

 

 

 
-
-

 
-

 

-

 

 -
-Figure 6:
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Example: Chinese Energy Labels for Motors
Comparative Label: 

-
-

-

6.2.5 Policy Examples 6.3 Voluntary Agreements with Industry
6.3.1 Description

-

-

 -

 -
-

-

 -

-
-

 

 
 
 

 
 

-

6.3.2 Policy Objectives and Target Audience

-
-

 

 -
-

 -

 -

 -
-

Figure 7:
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6.3.5 Policy Examples 

-

6.3.3 Further Policy Attributes 
-

-

 
-

 -

 

 
 
 

-

-

6.3.4 Recommendations

-
-

 -

-

-

 

Example: European Motor Challenge 
Programme

-

 
-

 -

-

Example
Into Netherlands Long Term Agreements

-
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6.4 Energy Management Programs
6.4.1 Description

-

-

 
 -

 -

 
 

 

 

 
 -

6.4.2 Policy Objectives and Target Audience
-

-

-

-

-

-

6.4.3 Further Policy Attributes

-

-

6.4.4 Tools for Energy Management Programs and Sys-
tems

-

-

Policy Pathway Series: Energy Management Programs 
for Industry [22]

-
-

-

Global Superior Energy Performance Energy Manage-
ment Working Group [24]

-

-

-

 

 
-

 -
-
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-

ISO 50001:2011, Energy management systems

-
-

 -

 
 

 
 
 

UNIDO Guideline and the Toolkit [25], [26]
-
-
-

-

-

-

6.4.5 Recommendations 
-
-

 
 

 -

-

PLAN Design the programme 

Develop the action plan and secure resources 

IMPLEMENT
Provide institutional assistance 

Promote the programme and recognise achievements  

MONITOR

Establish what to measure and how

Assess compliance 

Communicate results and outcomes 

EVALUATE
Determine what to evaluate and how

Revise and adapt the programme

1

2

3

4

5

6

7

8

9

10

Figure 8:
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Example: US Implementation of the Global 
Superior Energy Performance Partnership

-

-

-

-

-

 
-

 -

 

 

 -

 -

-

6.4.6 Policy Examples

Example: German Implementation of ISO 
50001 for Tax-Re-Imbursement, Germany

-

Example: Energy Management in 
Netherlands’ Long Term Agreements

-

Example: Danish Agreement on Industrial 
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6.5 Energy Audit Programs
6.5.1 Description

-

 
-

-

6.5.2 Policy Objectives and Target Audience
-

-
-

6.5.3 Further Policy Attributes

-

-

-

-
-

-
-

 
 
 

 
 

-

6.5.4 Recommendations 

 
-

 

 
-

Start Up 

Meeting

Preliminary 

Contact

Data Collection

Field Work

Analysis

Reporting and 

Presentation

Figure 9:
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Example
Directive

-

-

 
-

 -

 

 -
-
-

 -

-

6.5.5 Policy Examples
-

Mandatory Audit Programs

Example: Austria klima: active Program

-

-

-
-

-
-

-

Voluntary Audit Programs
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Example
Electric Motor Systems

 

-

 -

-

 -

Example: Swiss Motor-Check Motor 
Systems Energy Audit Methodology

 

-

 

 

 -
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Standards for Energy Audits

International
 

– Assessment, -

 ISO 50002:2014, Energy Audits,

-

-

Europe
 EN 16247-1:2012, Energy Audits – Part 1: General 

Requirements, -

-

EN 16247-3:2014, Energy Audits – Part 3: Processes, 

EN 16247-5 Energy Audits – Part 5: Com-
petence of Energy Auditors, -

United States

 ASME EA-2: 2009, Energy Assessment for Pumping 
Systems,

-

-

-

 ASME EA-4: 20109, Assessment for Compressed 
Air Systems,

-

-

-

New Zealand

-

 Fan Systems Audit Standard -

 Pumping Systems Audit Standard -

 Compressed Air Systems Audit Standard
-
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6.6 Company Motor Policy
6.6.1 Description

-
-

 
 
 
 

6.6.2 Further Policy Attributes
Purchasing Criteria

-

 

 

-

 -

 

 

 

Motor Inventory List
-

 

 

 -

-

 

 -

 -

 

 

Requirement for Installation or Acceptance Tests

-

 
 
 -

-

-
-

Requirements for Repair and Maintenance

-

-

-

-
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6.6.3 Recommendations

-

 

-

 

 
-

 

6.6.4 Policy Examples

Example: Swedish PFE

-
-

Example: Swiss Analysis of Motor Lifetime

Example: Relevant Information for the 
Selection of Motors by the Repairer
 
 

 

Further Reading Resources
 -

-

 

Table 4:
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motor actual age [years]

motor output power [kW] logarithmic scale

n=4142
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Figure 10:  
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6.7 Financial Incentives
6.7.1 Description

-

6.7.2 Policy Objectives and Target Audience
-

-
-

 -

 -

-

 

 -

 -

 

 -

6.7.3 Further Policy Attributes
-
-

-
-

-

-

-

-

6.7.4 Public-Private Financing Partnerships

-

Dedicated Credit Lines
-

-
-
-

-
-

-
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-
-

Risk Sharing Facilities

-
-

-

-
-

-
-
-

Energy Saving Performance Contracts

-

-

6.7.5 Grants and Rebates

-

-

-

-

-
-
-

 -

-

-

 
-

-
-

-

-
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6.7.6 Loans
-
-

-
-

 
 
 
 

Example: Swiss EASY Program Using Grants 

-

Measures

Efficiency potential

Motor list

On-site test

Implementation

Sequence

Step 1

Step 2

Step 3

Step 4

Subsidy 

100%

75%*

50%

10%

* min. 25 %, max. 75 %.

Figure 11:

Example: Xcel Energy® Colorado 

to Encourage the Purchase of Higher 

-

-

®

-

-
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6.7.7 On-Bill Financing 

-

-
-

-

-

6.7.8 Tax Incentives
-

 Accelerated depreciation
-
-

 Tax credits, or tax relief,
-

 Differentiated VAT -

Example
KfW Providing Low Interest Loans for 
Environmental Protection and Energy 
Saving Projects

-

-

 
 

Example: San Diego Gas and Electricity 

-

-

-

-
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Example: UK Government Enhanced Capital 
Allowance Scheme

-

-

-

Example: Energy Investment Allowance in 
the Netherlands

-

-

-

6.7.9 Contracting and ESCOs

-

energy saving performance contract -

-

-

-

-
-

energy supply con-
tracting

-

-
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6.7.10 Leasing

-

-

-

-

6.7.11 Recommendations 

-

-

-

-

 -

-

 

 

 
-

 -

 
-

 

 -

Example: Atlas Copco Leasing of 
Compressed Air Systems

Example: NAESCO Accreditation Program

-

-

-

-

-
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Example: Overview on Financial Incentives, 
DSIRE

-
-

-

Example: CEE 2012 Summary of Member 
Programs for Motors & Motor Systems

6.7.12 Policy Sources
-

6.8 Raising Awareness and Information Pro-
vision

6.8.1 Description

 
-

 

 -
-

6.8.2 Policy Objectives and Target Audience

-
-

-

-

 -

 -

 
-

 

6.8.3 Further Policy Attributes

-

-
-

-
-

-
-
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Example: US Department of Energy Using 
Industrial Assessments to Provide Case 
Study Examples

-

-

-

-

-

Example

Information

-

6.8.4 Best Practice Case Studies

-

 
 

 -

 

 

 -
-

 

 

-

-

Example: Austrian “klima:aktiv” Climate 
Protection Program Using Large Multiplier 
Market Partners to Communicate With 
Target Audience

-
-
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6.8.5 
-

-
-

-

-

Example: Austrian Energy Agency Uses 

Study Examples
-

-

-

-

Example

Electric Motors
-

-

-

 
 

 
 

 

Figure 12:  
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6.8.6 Guides

-

-
-
-

 

 -

 
 

 

 -

 -

 -
-

6.8.7 Training
-

-
-
-

Table 5:

-

 
 -

 

 

-

-
-

Example: Indian Institute of Social Welfare 

Training for Energy Managers and Auditors

-

Regional 
Awards

IEC Induction Motor NEMA Induction Motor New Technology Motor
3.7 kW 4 kW 11 kW 5 HP 15 HP < 75 kW < 100 HP

Europe

Global Awards



Policy Guidelines for Electric Motor Systems - Part 2: Toolkit for Policy Makers

6.8.8 Energy Saving/System Optimization Calculators

-

-

 

 -

 

-

-
-

-

-

6.8.9 Life-Cycle Costing Methodologies

-
-

 

 
 

 
-

 
 

Example
Auditors or Experts

-
-

Example: Swiss Training Program for Energy 
Technology and Management in Industry 
(ET&M)

-

-

 

 

 -

Example: US Compressed Air Challenge 
Providing Training for Compressed Air 
System Specialists

®
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Example: Currently Available Energy Saving/System Optimization Calculators
Name Description and Link

-

-

Link: www.motorsystems.org/motor-systems-tool
-

-

Link: www1.eere.energy.gov/manufacturing/tech_assistance/software_airmaster.html
Pumping 

-
sessment 

Link: www1.eere.energy.gov/manufacturing/tech_assistance/software_psat.html

Assessment 
-

-

Link: www1.eere.energy.gov/manufacturing/tech_assistance/software_fsat.html
-

-
Links: https://ecenter.ee.doe.gov/EM/tools/Pages/VSDCalcPumps.aspx

https://ecenter.ee.doe.gov/EM/tools/Pages/VSDCalcFans.aspx
-

Link: www.motorsmatter.org/tools/index.asp

 

 -

 

Link: www.topmotors.ch/Tools

Table 6:
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-

-

Example: SwissEnergy Software Tool for 
Life Cycle Cost Evaluation

Purchase price
2%

Repair and main-
tenance costs 1%

Electricity costs 
during life cycle

97%

Figure 13:

6.8.10 Benchmarking

-
-
-

-

-

 

 

 -

-

-
-

-

-

-
-

 

 

 

 

-
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-

-

-

-

-
-

monitor-
ing and targeting (M&T) -

-
-

-

 -

-

 -

 
-

Example: European Standard on Energy 

-

Example
Set Targets for Emissions

-

Example: Austrian Awareness Raising 

-

 

Example: UNIDO Working Paper on Energy 

-
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6.8.11 Recommendations

 

 
-

 

 -
-

 
-

 -

 -



Policy Guidelines for Electric Motor Systems - Part 2: Toolkit for Policy Makers

Example: European CE Marking

-

Example: USA NEMA Premium Program [9], 
[10]

® -

-
-

-

-

-
-

-

7.1 
-

-

-

 
 

 -

 

 
 -

Figure 14:
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Example: IECEE Worldwide System for 

-
-

-

-

-

-

7.2 Product Registration

 -

 

 

Example
Number

-

 

 

Example: China Energy Label Program

-

-

-
-
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Example: Mandatory Registration in 
Australia

-
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Sales and Other Data Requirement

-

7.3 
Enforcement)

-

-

 -
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-

 

 
-
-

 

-

-

-
-

-
-

-
-

 
 -

 
 

 

 

 

-

 

-

Example: Australian Check-Testing Program

-

-

 -
-

 
 

 

 

-



Policy Guidelines for Electric Motor Systems - Part 2: Toolkit for Policy Makers

Example: United States – NEMA Voluntary 

®

-

-

-

-

-

-

7.4 Improving Testing Capacity and Quality

-

-
-
-

-

-

-
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Example: USA – The National Institute of 
Standards and Technology (NIST) 

-

-

 
 
 
 
 equipment
 
 
 

-

Example: IEC Round Robin

 

 -

 

 
-

 

-

 
 
 
 

-
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-
-

-
-

8.1 International Standardization

-

8.1.1 The Role of the World Trade Organization

-

-
-
-

-

-

-
-
-

8.1.2 International Standardization Bodies

-

-

-

-

-

-

-

-

-

 
-

-

 

-
-

 -

 

 -
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 -
-

 -

-

 -
-

8.1.3 -
tor Systems

-

 -

 

Test Methods for Motor Systems 

-

 

Table 7:

IEC Number Status Title Major Content

-

instruments

- -

-

-

-
- -

-

 
 -

-

 -

 
-

 

-

 
-

 -

 -

-

 
 -
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Table 8:

Table 9:

Indirect measurement

Separate Iosses

Rated load test
Winding resistances load test

Load losses
Stator and rotor winding losses

No-load test
Winding resistances at no-load test

Additional load losses
from residual loss

Total losses

Efficiency

Load curve test
with torque measurement and

measurement of winding resistances

Constant losses
Friction and windage losses

Iron losses

Winding resistances at ambient temperature

 

 

 -

 
-

 -

 -

-

Item Quantity Tolerance
 

Figure 15:

Ref Method Description Clause Application Required facility

P -

P  from 
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-

-

8.1.4 General Performance Criteria for Motors

 -
-

 -

 
-

 
-

 

8.2 Government to Government Information 
Exchange

-

-

8.2.1 Electric Motor Systems Annex (EMSA)
-
-
-

-

-

-
-
-

-

Output Power [kW]   log scale
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IE3 - Premium Efficiency 50 Hz

IE2 - High Efficiency 50 Hz

IE1 - Standard Efficiency 50 Hz

Figure 16:



Policy Guidelines for Electric Motor Systems - Part 2: Toolkit for Policy Makers

Figure 17:

8.2.2 -
ment (SEAD) Initiative 

-
-
-

-

-

-

-

8.3 Technical Information Exchange
8.3.1 Institute for Industrial Productivity (IIP)

-

-

 

 

countries
 -

 

 -
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8.3.2 Collaborative Labeling and Appliance Standards 
Program (CLASP)

-
-

8.3.3 Further Organizations
-

-

  
 

  

  

 -

  

 
 
  

Name Focus Location Organizer
 
 

-

Motor Summit  

Europe

Table 10:

Table 11:

8.3.4 Conferences
-

8.3.5 Industrial fairs

Region Focus

China
-

pumps

Europe
 

 

USA

 
-

ence
-

 
conferences

-
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Asynchronous Motor:

-

Frame: -

Frame Size:
-

Induction Motor:

Load:

Permanent Magnet Motor:

-

Variable Speed Drive:

-

-

-

-

-
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C EMSA Motor Systems Tool
-

 

 
 Motor
 

-
-
-

Motor Systems 
Components

Available Features of the MST

Motor

 

Table 12:

Figure 18:

A National Voluntary Laboratory Accredita-
tion Program (NVLAP)

 

 

 
 

 -

 

-

 

 

 

 

 

B IEC Round Robin

-

-

-
-
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-

-
-

-

Figure 19:





End-Use Equipment (4E)

-

-
-

-
-

-

-

-

 
 
 
 

Current members of 4E are:
 

Further information on the 4E Implementing Agreement 
is available from: www.iea-4e.org
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