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Outline

• Why is data important to policy

• What indicators help us track energy efficiency?

• What information is needed to understand energy efficiency?

• Data issues faced by countries

• The IEA’s EE template and support provided
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Why is data important to policy
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•Do we really understand 

what the problem or issue 

is?

•Are you sure there is a 

gap?

•What policy or evidence is 

already out there & what 

are others doing in the 

country broad?

•What outcome would 

indicate success?

How do energy statistics help policy-making?

•Understand, quantify & 

analyse impacts,  costs, 

risks & benefits of policy 

options,

•Address evidence gaps & 

identify research & analysis 

required

•Monitoring 

performance 

indicators and 

expected benefits

•Evaluation and 

reporting

•Undertake pilots & 

collect good practice

•Benchmark against 

other schemes

•Agree and put in place 

delivery arrangements 

with delivery partners 

and regulators

•Put in place policy 

monitoring, evaluation 

&  reporting 

mechanisms
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Indicators: key to set targets and monitor impacts
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Monitor and Evaluation

Monitoring provides headline data on policy performance - What happens as a result of the policy?

Evaluation provides an understanding of what is happening / happened in practice and why and what can be done about it 

Why are they are needed 

• Understand what happens as a result of the policy - how do energy consumers react

• Government accountable for use of money

• Ability to change policy during its implementation

• Learn for other policies

• But they need data (which also has wider benefit in wider understanding of energy)
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When to Monitor and Evaluate?

1
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Should the policy  

work? 

How will it work?

Will it be worth 

it? 

2
. 
D

u
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Is it working? For 

whom?

Why / how?

Unforeseen 

events

3
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ry

Did it work? 

How & why did it 

work? 

Was it worth it? 

Who gained

Were objectives 

met?
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Energy Efficiency Appliance

Energy Efficient Appliance 
 

        Thailand Incandescent Phase-Out Scheme (2007-2010) 
16 

 

• To foster the permanent use of good quality CFLs in place of GLS 

incandescent lamps by 2010 using Energy Conservation Fund & EGAT budget 
 

Strategies 
 

 
 

Supply Side Demand Side 
 

 No mandatory enforcement 
 

 Continue voluntary endosement 
label NO. 5 program 

 
 
 
 
 

Targets in 2010: 
 

 Average market price of CFLs 

< 60 Baht (50% reduction from 120 
Baht) 

 

  60 – 70% customer satisfaction in 
price & quality of CFLs 

Give away 800,000 CFLs to 

stimulate public recognition 
 

Public campaigns & Market 

advertising 
 

Selling low-priced CFLs with 1 year 
warranty throughout the country in 
cooperation with suppliers 
participating in the program 

 
 
 

 

 Supported by Energy Conservation 

(ENCON) Fund, a Public Fund) 
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Energy Efficiency Appliance

Energy Efficient Appliance 
 
 

 

 Incandescent Phase-Out Scheme (2007-2010) 
17 

 

 Results to Date 
 

 Average market price of CFLs lower by 20% 

(Before: 120 Baht in 2006, After: 77 Baht in 2011) 
 

 Number of CFLs labeled no. 5 increased from average 

3 millions in 2006 to 9 millions in 2007 to 13 millions in 2008 and 10 

millions on average in 2009-2012. 
 

 Energy savings of 2,502 GWh with peak demand reduction of 386 MW 

and CO2 reduction of 1.3 million ton 

(since labeling scheme in 2008 to April 2013) 
 
 
 

 Note: 
 

 Market barrier of high initial cost of 
 

 CFLs has been gradually reduced. 
 

 Customer information and awareness 

has been widely raised. Campaign: Together in 

conservation 
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What indicators help us track 

energy efficiency?
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Does energy intensity track energy efficiency?

Energy intensity has generally decreased across regions. 

Using less energy per GDP means “decoupling” economic growth from energy use

Source: IEA 

World energy balances, 2017
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What drives energy intensity trends?

Efficiency progress and also other factors (mainly structural changes)

Source: IEA World energy balances, 2017
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What other factors affect energy intensity?

A decrease in energy intensity is possible without any energy efficiency improvement

59%34%

7% 2000

Services

Industry

Others

75%

21%

4%
2015

Energy intensity

MJ/US$PPP

2000 2015

Total 3.2 3.0

Industry 7.2 10.4

Services 1.0 1.0

Others 2.1 2.9

• Size of the country

• Climate

• Economic structure
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Choosing the most appropriate indicators is essential 

Data for IEA 20 (Australia, Austria, Canada, Czech Republic, Denmark, Finland, France, Germany, Hungary, Ireland, Italy, Japan, Netherlands, Norway, 

Slovakia, Spain, Sweden, Switzerland, UK, USA). 

* Temperature correction using heating degree days

Data source: IEA, Energy efficiency indicators.
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What information is needed to 

understand energy efficiency?
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How to describe what doesn’t happen?

 Energy efficiency can be considered as using less energy for the same or higher 

output

 So measuring and presenting something that doesn’t happen

 Eg replacing a 60watt lightbulb with a 10watt low energy lightbulb means around 

100 kWh of electricity are not used.

 But not all energy savings are efficiency (eg the closure of a factory) and energy 

growth can include more use of energy efficiently

 Often need to look at a counterfactual – what would have happened
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Analysing efficiency savings 

Source: IEA Energy Efficiency Market Report 2016; 

Energy efficiency indicators Highlights, 2016

Estimated energy efficiency savings in IEA

Efficiency improvements since 2000 in the IEA 

saved enough energy to power Japan for one year
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The importance of energy balances…

WORLD ENERGY BALANCE
2012

Supply

Transformation

Final 

consumption

Efficiencies of 

transformation 

sector

Shares of energy

consumption by 

sector

Energy intensity,

Self-sufficiency

…
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… and its limitations

WORLD ENERGY BALANCE2012

Coal & Peat Crude Oil Oil Products Gas Nuclear HydroGeoth/SolarComb. Ren.&Waste Electricity Heat Total

OTHER SECTORS 136.42 0.23 425.87 633.44 - - 14.37 834.05 820.32 145.22 3036.92

Residential 76.58 - 222.89 418.55 - - 6.98 805.42 395.81 97.97 2024.19

Commercial (Services) 23.30 - 107.32 173.79 - - 1.15 16.33 338.31 32.47 692.67

Agriculture/Forestry 9.57 0.02 102.97 5.58 - - 0.16 7.02 36.20 3.36 164.88

Fishing 0.01 - 5.69 0.02 - - 0.03 - 0.36 0.06 6.17

Non-specified 26.96 0.21 14.00 35.51 - - 6.05 5.28 49.64 11.36 149.01

No breakdown by end-use:

- space heating

- space cooling

- water heating

- lighting

- cooking

- appliances

What most 

countries 

collect on a 

regular basis 

is limited to 

aggregated 

levels
No breakdown 

by end-use and 

by service category
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Going beyond the balances: what level of details?

Energy /ton steel

Heating /square meters

Energy /dry process

End-use 

efficiency indicators

Process/appliance

efficiency indicators

TPES/GDP

TFC/Population

….Aggregated

Indicators

Commonly available data: 

Energy Balances

data requirement
Significant new data are needed to build a minimum set of disaggregated 

indicators?

Detailed 

additional energy 

end use
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Activity data

Need to consider what data are available
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Sector Activity
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…
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Number of employees

Floor area

Transport Passenger-kilometer
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Industry
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Value added

Physical production

process-level production
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Residential Sector

Energy consumption data:

 Space heating*

 Space cooling*

 Water heating

 Cooking

 Lighting

 Appliances energy consumption:
 Refrigerator
 Freezer
 Dishwasher
 Clothes washer
 Clothes dryer
 TV
 Computers

* Temperature corrected, using  HDD & CDD

Activity data:

 Population

 Number of occupied dwellings

 Residential floor area

 Appliances stock and diffusion

# of people

# of dwellings

Surface

# of appliances

Energy consumption by end-use, country B Selected energy intensities, country B
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Indicators link activity and energy data – the reality

Linking energy use and service produced (activity)

generic
energy efficiency indicator

activity

energy consumption
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Indicators link activity and energy data – the reality

Need to understand the accuracy of both the energy and activity data – are error terms greater than change

Think about data in indicators

generic
energy efficiency indicator

activity + ε

energy consumption + ε
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Data issues faced by 

countries
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Who are the final users of electricity?

In energy balance, almost half electricity final consumption is “ non-specified” 

54%

1%

22%

9%

4%
10%

Electricity total final consumption - 2015

Industry

Transport

Residential

Commercial and

public services

Agriculture/forestry

Non-specified (other)
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Electricity in industry by sub-sector 2015

Non-specified

(industry)

Paper, pulp and printing

Food and tobacco

Mining and quarrying

Transport equipment

Non-metallic minerals

Non-ferrous metals

Chemical and petrochemical

Iron and steel

Source: IEA World Energy Balances, 2017
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Completeness, Consistency, Continuity
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The IEA’s EE template and 

support provided
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The IEA Energy Efficiency Indicators (EEI) Template

Energy consumption & Activity data for:

Source: http://www.iea.org/media/statistics/topics/energyefficiency/IndicatorsQuestionnaire.xls

http://www.iea.org/media/statistics/topics/energyefficiency/IndicatorsQuestionnaire.xls
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The EEI Template – Residential (one of 4 sectors)

Energy consumption data:

- by end-use

Activity data:

- appliances stock and diffusion

- by appliance type - population, number of dwellings, … 
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Tools to develop indicators

 Fundamentals on statistics: 
provides guidance on how to collect the data needed for 
indicators

 Includes a compilation of over 170 existing practices 
from across the world

 https://goo.gl/Y8QD1G

 Essentials for policy makers: 
provides guidance to develop and interpret energy 
efficiency indicators

 https://goo.gl/agcNg2

Both available also in Russian and other languages

A translation to Azeri has been done by the Ministry of 
energy of the Republic of Azerbaijan.

Being developed as on-line tools to complement the 
existing training on stats

https://goo.gl/Y8QD1G
https://goo.gl/agcNg2
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Country Practices Database

A platform to share expertise worldwide:

practices are available in a searchable database. 

Share your practice!

https://www.iea.org/eeindicatorsmanual/

http://www.iea.org/eeindicatorsmanual/
http://www.iea.org/eeindicatorsmanual/


© IEA 2017

Country Practices Database

An example of how to benefit from each other’s work

 Practices in surveying, administrative sources, 
modelling and metering across sectors

 Questionnaires and other material available

 Links to various national administrations work 
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IEA Online Statistics School

https://www.iea.org/training/ieaonlinestatisticstrainingprogramme/ieaonlinestatisticsschool2017/

https://youtu.be/CEsuvf651vE

https://youtu.be/CEsuvf651vE
https://youtu.be/CEsuvf651vE
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Energy efficiency indicators highlights

https://www.iea.org/publications/freepublications/publication/energy-efficiency-indicators-highlights-2016.html

Free database excel file is here: http://www.iea.org/media/statistics/EnergyEfficiencyIndicators.xls

https://www.iea.org/publications/freepublications/publication/energy-efficiency-indicators-highlights-2016.html
http://www.iea.org/media/statistics/EnergyEfficiencyIndicators.xls
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World total final consumption by sector

Transport’s importance for energy consumption is growing

Industry                    
38%

Transport                   
23%

Residential                 
24%

Commerce 
and public 
services

8%

Agriculture/
forestry        

3%

Non-
specified 
(other)       

4%

Industry                    
37%

Transport                   
29%

Residential                 
22%

Commerce 
and public 
services

8%

Agriculture/
forestry        

2%

Non-
specified 
(other)       

2%

1971 2015

4 244 Mtoe 9 384 Mtoe

Source: IEA, World Energy Balances, 2017
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Services sector

Energy consumption data:

 Space heating*

 Space cooling* 

 Lighting

 Other building use

 Non-building use

* Temperature corrected, using  HDD & CDD

Activity data:

 Value added

 Number of employees

 Services floor area

Energy consumption by end-use, country C

Selected energy intensities, country C

# of people

Value

Surface
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Transport sector

Energy consumption data:

 Transport segment

 passenger / freight

 Transport modes

 road, rail, air, water, etc.

Activity data:

 Vehicle stocks

 Passenger-kilometers

 Tonne-kilometers

Vehicle stock

Distance 

travelled

Occupancy

Selected energy intensities, country D

Energy consumption by mode/vehicle type, 

country D

Load
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Industry Sector

Energy consumption data

 (major ISIC sub-sectors):

 Chemical

 Iron and steel

 Non-ferrous metals

 Aluminum

 Non-metallic minerals

 Cement

 Clinker

 Pulp and paper

 Pulp

 Paper

 .... etc.

Activity data:

 Value added

 Physical production

Energy consumption by 

end-use, country A

Selected energy intensities, country A

Volume

Value
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The EEI Template - Transport

Energy consumption data:

- by segment and mode

Activity data:

- segment and mode
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The EEI Template - Industry

Energy consumption data (by major ISIC sub-sectors, classes and products):

Activity data:

- physical production 

- value added 

(by major ISIC sub-sectors)


