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The IEA and its Energy Data Centre




The IEA lea

Formed in 1973 in wake of oil embargo with mission to promote member country energy security —
autonomous agency of the Organisation for Economic Cooperation and Development (OECD)

30 member countries

Asia Pacific: Australia, Japan, Republic of Korea and New Zealand

Americas: United States, Canada, Mexico (since Feb 2018)

Europe: Austria, Belgium, Czech Rep, Denmark, Estonia, Finland, France, Germany, Greece, Hungary,
Ireland, Italy, Luxembourg, Netherlands, Norway, Poland, Portugal, Slovak Republic, Spain, Sweden,
Switzerland, Turkey and United Kingdom

European Commission also participates in the work of the IEA

Chile are in the process of accession to become members of the I[EA

China, Indonesia, Thailand, India, Morocco, Brazil and Singapore are countries in Association

Decision-making body: Governing Board - Consists of member country representatives
Under the Governing Board, several committees are focusing on each area
Secretariat: Staff of around 260, mainly energy experts and statisticians

Modernisation and Open door policy started in 2015
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Role of the statistics team jiea

From 4 year IEA statistics strategy, first produced in 2016

Mission
To be the premier source of worldwide energy statistics

Goals/Objectives

» To provide the statistics needed to support the mission of the Agency and all members

» To be a global reference in the methodological work on energy statistics

» To provide and further develop comprehensive global energy statistics and enhance
their dissemination to inform debate and facilitate advancements in energy policy

« To improve countries ability to produce energy stats, through training and cooperation,
with a particular emphasis on association countries

» Raise the profile of statistics and statisticians and highlight the relevance to policy
making

» To provide opportunities for staff to develop skills and experience

© OECD/IEA 2017



Total primary energy supply (TPES) by region iea

World TPES from 1990 to 2015
by region (Mtoe)
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Source: IEA, Key World Energy Statistics, 2017
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Data collection at the IEA: the road to global outreach iea

» IEA collects data from 150 countries, on a voluntary basis for all non-OECD countries

B - IEA
- Non IEA

B Associatio
NON-OECD 4 -

- Rest

OECD T
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At the IEA Ministerial meeting in November 2015, the Joint Ministerial Declaration Expressing the Activation of Association formally welcomed China, Indonesia and Thailand as Association countries of the IEA. The activation of Association marked an important milestone in the IEA’s engagement worldwide, reflecting several years of concerted efforts on the part of IEA member countries, partner countries and the Secretariat, and opening doors to a new era of international energy co-operation. In October 2016, the IEA welcomed Singapore to join the Association just before welcoming Morocco in November.  In March 2017, India joined the IEA as an Association country.

The Joint Declaration lays out the following areas of engagement between the IEA and Associate countries:
Participation in IEA meetings
Enhanced collaboration on energy security
Enhanced collaboration on energy data and statistics
Joint co-operation on energy policy analysis
Prioritised access to training and capacity building, energy technology network and others
Strengthened institutional ties



Data Collection by the IEA - source: direct from countries

iea

OECD

5 annual Joint questionna” |

Annual collection on Energy
efficiency, RD&D and forecasts

Quarterly questionnaire on
prices and taxes

Monthly questionnaire
Electricity -
Oil and gas (M-2) o
Oil and gas (JODI) (M-:

Emergency questionnaires ==

Non-OECD
Voluntary

Joint IEA/UNECE/Eurostat
questionnaires used by some and
growing

Network of statistics contacts in 120
countries

Cooperation with international
organisations

Common objective for all - to improve timeliness and detail of data sent to IEA
http://www.iea.org/statistics/resources/questionnaires/



http://www.iea.org/statistics/resources/questionnaires/

IEA statistics dissemination jea)

Annual and quarterly Publications
Fuel Information books, World energy statistics & balances, CO, emissions...
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What Support Does The IEA Provide? iea
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across agencies data quality Building

Open communication
with country sources




Energy Statistics Manuals and guidance

iea

i Counfry Austria
]‘_,I— r e Organisation Statistics Austria
{7‘“{_‘ % A iea e Name of the survey Household energy consumption survey
L:‘Lil:;ﬂ;’:s‘::ﬂc:; o . Survey purpose * To defermine fofal household energy consumption

Energy Statistics

=
M A N U A L -.§ Somple/Population size 14 000/ 3 425 720 | Response rate 55%
= Frequengy Every two years Lost fime surveyed 2010
E Time o complete survey 10 minutes Mandatory No
g Incentive Hone
Survey respondents Heusehalds
Elements colletted Dwelling type, dwelling flocr areq, building oge, houssheld occupancy, energy-reloted
P s, household energy ion ond relofed i

Energy Efficiency Indicators:
Fundamentals on Statistics

# To defermine household applionces energy consumpfion
» To collect household energy expendifure

* To collect dwelling physical choracreristics

* To collect household occupant charociestics

Somple design
Somple sources
Collection methods

End-uses collected

Strafified random sampling opproach
List of oddresses, list of felephone numbers, labour farce survey.

« (omputer ossisted personal infenview (CAPI)
« (omputer ossisted telephone infenisw (CATI)

Space cooling, spoce heading, domesfic hot water, oihes: cooking.

Main challenges

Possible improvements
Key best prodice

Notes and comments

Other d

» |noonsisfent responses
* Response quality

A new opproach to dota control compared with previous surveys was foken for the first fime
in 2004 ond confinued in the follow-up survey runs. Up to and including the 2000 survey,
only the individual energy sources themsefves were checked for plausibility, any missing
dota wese calculated (quoniity-value pairs) and subsfifufions were mode if necessary. Such
roufines of course continue o be used, with the oddifional step that the fatal of the reported
energy consumption is fhen reloted o o walawlated (ficitious) overall consumption. This
fictifious overall consumpfion by the household is calculated from he dofa for that
household, on the one hand (floor spuce, number of peaple in household) and pre-set
paramefess for the individuol types of use (spoce heafing, water heuting, cooking, ciher
purpases), on e oiher hend. Colculaiing the fofal reported enesgy consumpfion per
househald in this way involves some quite complicafed plousibility roufines, because one or
more olfemative quantifies hove fo be calculafed if the quanfity-volue pairs do nof match
ond these olferative quantifies then, when variably opplied, leod to @ number of different
lauloted overall energy consumption figures. The fictifious stondard volue is then vsed fo
select the quaniity-volue peirs tht oppear most probable.

Avoilable: Suveying Methodolagy and O

Available in 10 languages

Available in 3 languages

Over 170 country practices
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IEA Training and Capacity Building Overview in 2017

)

IEA

Accession countries

Association countries

189

People trained/continent

People trained/country

The IEA directly trained 594 statisticians worldwide and over 4,000 online


演示者
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In 2016, we organised or co-organised 8 training events. As you can see we intensified our work in Africa but also with several Asian countries. The training on data systems and governance in Thailand reunited 189 statisticians and through two statistics training events,we exchanged with 113 chinese representatives.
Globally, the IEA has trained around 600 statisticians last year. 


®)

Online Training: The IEA Online School Program 2017

iea

Coal Primarily for our contacts to be trained in how
to use the Joint Questionnaires.

Oil 248
Datareporting  C35 =

Electricity and heat 198

Renewables 218

Energy balances Dedicated to energy analysts. 667
Data analysis coz 215

Energy efficiency 859
Prices Energy prices and taxes Both on data collection and analysis of data. 915
Toolkit What is the difference between 858

primary and secondary energy?

9 webinars to cover the range of energy statistics,

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

Chinese launched this week
(aiming to make available in other languages (French, Spanish, Arabic, Russian)

© OECD/IEA 2017
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Viewers by September 7th 2017

Energy Prices: 193 viewers
Energy Efficiency: 57 viewers
Annual Renewables: 89 viewers
Energy Balances : 47 viewers

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

Why Is data important to policy



Why do we need energy data? iea

“There is a clear need for increasing co-operation among the IEA family to
address global challenges effectively. Raising the quality of global energy data

and statistics also depends heavily on international co-operation”. Concept paper for
the 2017 IEA Ministerial meeting.

Ministers also noted the prominence of the IEA as the world’s leading source of
authoritative energy analysis, data and statistics Summary of the Chair, Mr. Ibrahim Baylan,
Minister for Policy Coordination and Energy, Sweden 2017 IEA Ministerial Meeting

Energy security Production
Energy access Off grid generation
Renewables RD&D

Prices Investment
Energy efficiency/use

© OECD/IEA 2017



Why a country needs comprehensive energy statistics iea

Energy underpins all economic activity (output and transport)

Need to ensure adequate security and understand risk to supply — be able to
understand all flows and ability to model the future

Provides clear understanding for investors and business
Understanding energy use allows for efficiency, greater output at lower cost
Required to address climate change and identify cost effective steps

Design, monitor and evaluate policies

© OECD/IEA 2017



How do energy statistics help policy-making?

iea

* 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

* Do we really understand what
the problem or issue is?

e+ Areyou 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?

» Understand, quantify & analyse
impacts, costs, risks & benefits
of policy options,

» Address evidence gaps &
identify research & analysis
required

* Verify baseline data

© OECD/IEA 2017



When to Monitor and Evaluate? jea

Should the policy
work?

How will it work?

Will it be worth
it?
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Example - UK Feed In Tariff
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Energy Efficiency Appliance iea

m m» Energy Efficient Appliance

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

stimulate public recognition

v’ Continue voluntary endosement
label NO. 5 program v'Public campaigns & Market

advertising

v'Selling low-priced CFLs with 1 year
Targets in 2010: warranty throughout the country in
: cooperation with suppliers
= Average market price of CFLs AN
< 60 Baht (50% reduction from 120 -” participating in the program
Baht)

» 60 — 70% customer satisfaction in < Supported by Energy Conservation
price & quality of CFLs (ENCON) Fund, a Public Fund)




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



[image: ][image: ]Energy Efficient Appliance





 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 iea

m m) Energy Efficient Appliance

> Results to Date

v Average market price of CFLs lower by 20%
(Before: 120 Baht in 2006, After: 77 Baht in 2011)

v"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.

v Energy savings of 2,502 GWh with peak demand reduction of 386 MW
and CO, reduction of 1.3 million ton =Y e -
(since labeling scheme in 2008 to April 2013) &3 WL

» Note:
= Market barrier of high initial cost of
= CFLs has been gradually reduced.

= Customer information and awareness ... AN W
has been widely raised. Campaign: i
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 Incandescent Phase-Out Scheme (2007-2010)
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 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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The impact evaluation problem iea

» Measuring outputs is straightforward, if not simple. Outcomes /
impacts are more difficult...

{ The Policy ] {The outcome/sJ

» Why more difficult?




Did it work? Evaluating policy impacts iea

» Measuring outputs is straightforward, if not simple. Outcomes /
impacts are more difficult...

[ The Policy ] The outcome/s}

Other factors
and influences

Other factors include:

> Global, national, local trends / events
» Other policies

» Hotter/colder weather



“what would have happened if you hadn’t implemented the
policy”

Impact evaluations provide an estimate of the impact by
directly measuring what has/is modelled to happen in control
or comparison groups

measure outcomes amongst those that do (treatment) and do not
receive the intervention (control or comparison groups).

assumes the only systematic difference between groups is the
exposure to the intervention

Harder if the counterfactual is modelled

It is always an estimate though — you cannot directly
'measure’ the counterfactual



Policy types and challenges iea

Easier
» Direct implementation of one type of technology

» Public information campaigns

Harder

Multiple policies make analysis of impact harder still

© OECD/IEA 2017



Designs for estimating the counterfactual

iea

Stronger designs

Weaker designs

» Randomised controlled trial

» Matched comparison group designs
» Parallel trends

» Non matched groups

» Modelled counterfactual



Matched groups

Groups carefully matched and outcomes of interest are
compared between the intervention group and matched

comparison group

Policy intervention

Intervention Group

Y.\
v

Comparison group

Matched

comparison

© IEA 2016
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Slide first 

MATCHED 
Match groups on factors known to be relevant to the any propensity and likely degree of change in outcome measure. 

Done well, differences between groups is result of the policy intervention (all important differences accounted for)

Easier to do than RCTs as doesn’t require so much control over who gets the intervention and who doesn’t. 

What to match 
individuals, groups, communities or areas – strongest match is at individual level AND other levels – so individuals are matched and the context in which they make their decisions is matched too. 
Where groups are matched on aggregate measures alone (e.g. average community levels) these may hide significant differences between the areas 

Analysis 
Average differences between time 1 and 2 within groups

Ways of matching / creating comparable groups
Variables that are thought / known to be relevant  

Propensity score matching: statistical technique – use model that emerges from analysis of factors influencing participation in a programme. Helpful where participation is voluntary and you want to exclude people from a control group who would have excluded themselves from participation anyway

Regression discontinuity: intervention is only available to participants above and below a cut off point for eligibility (e.g. income, size of business) – effectively these are equivalent

Example 
Evaluation of CRC is using a matched comparison (regression discontinuity design – groups defined by eligibility) and diff in diff statistical design – it’s difficult but should provide some indication of impact

Threats to validity of findings: 
Matching (in terms of individuals, contexts) is not accurate, and so you may not be comparing like with like




What information is needed to
understand energy efficiency
and renewables?



Understanding energy consumption drivers - need to go beyond iea
intensity

120%
L o »
115% s - @ | amamm ctivity effect
[10%
105% I
100%
amam Stryucture effect
5%
T - ——————————1 Efficiency effect
85% 1 L L L L L 1

2000 2002 2004 2006 2008 2010 2012 2014 2015

Note: Analysis based on the IEA Energy Efficiency Indicators database (2016 edition). TFC in this analysis covers the following sectors:
residential, industry and services, passenger and freight transport. It does not include agriculture, non-energy, and energy supply sectors.
The energy consumption decomposed in this analysis represents 90% of TFC in IEA countries in 2015.

Source: IEA Energy Efficiency Market Report 2016




The importance of energy balances... iea
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... and its limitations jiea

WORLD ENERGY BALANCE

Wiillion ionnes of of eguivalont
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- cooking EmE e _swa s - T e
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Going beyond the balances: what level of details for EE? iea

TPES/GDP

Commonly available data:
Energy Balances

N—

TFC/Population

Aggregated
Indicators

Detailed
additional energy

end use Energy /ton steel

End-use

N\ efficiency indicators Heating /square meters

P /appli
rocess/appliance Energy /dry process

efficiency indicators

< - >
data requirement

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

© OECD/IEA 2017



Indicators link activity and energy data — the reality iea

generic energy consumption

energy efficiency indicator  ____
[

activity

Linking energy use and service produced (activity)

© OECD/IEA 2017



Indicators link activity and energy data — the reality

iea

generic

energy efficiency indicator  ____
[

energy consumption + €

activity + €

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

change
Think about data in indicators

© OECD/IEA 2017



Renewables iea

Three main uses of renewables: elec generation, heating, transport
Need

» Share of renewables by type

* Level

¢ Growth rate

Annual growth rates of world renewables supply from 1990 to 2015 Source shares of electricity generation
50% - Solar PV 2015
45.5% Nuclear
45% - /_10.6%

40%

35% A

30% - Wind
24.0%
25% - oil
4.1%
20% A Biogases Solar | quid Non-hydro
. 12.8% thermal bicl)(':f‘l:"e|5 renewables
15% 1 Total 11.4%  10.1% ) and waste?
TPES e Solid 7.1%

Geo- biofuels/
thermal Hydro Charcoal
2.4% 1.1%

10% 4 1.8%

Renewables
5% A 2.0% 3.1%

© OECD/IEA 2017



How to collect energy
efficiency data?



Energy Use data collection jea

Maximise the use of administrative data
Remove barriers to data sharing across gvt (survey and admin)
Operational policy data can be really effective

End use surveys likely to be needed covering energy consumption and
activity data

Plan cycles to cover residential, services, industry, transport (what time
gap)

Smaller survey run twice, better than one large one

Requires funding, but having no data will cost more



Challenges faced by countries iea

Cooperation across institutions
Need for new surveys or estimations

Ensuring quality and consistency
with official energy statistics
between energy and activity data

Delivering timely data



The IEA Energy Efficiency Indicators (EEI) Template

iea

Energy Efficiency Indicators Template

country name

Energy consumption & Activity data for:

COUNTRY DATA SECTION (to be reviewed and updated)

MACRO ECONOMIC DATA Macro economic and activity data
COMMODITIES Production outputs from selected energy-con:
INDUSTRY Energy consumption by ISIC categories
SERVICES Energy consumption by end-uses in the servi
TRAMSPORT Energy and activity data for passenger and

IEA DATA and AGGREGATE INDICATORS

= INDUSTRY

= SERVICES

= RESIDENTIAL
= TRANSPORT

ELECTRICITY GENERATION Electricity generation from combustible fuels and efficiencies

BASIC INDICATORS Predetermined set of aggregate energy and activity indicators
SUPPORT TOOLS

USER REMARKS To incorporate comments associated to the data from the individual sheets

DATA COVERAGE Generates a graphical summary of data coverage (completed vs. expected)

SINGLE INDICATOR GRAPHS To generate a graph for one energy indicator

MULTIPLE INDICATORS GRAPHS To generate a graph comparing frends from multiple indicators

CONSISTENCY CHECKS To run the integrated consistency checks

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

iea

Energy consumption data:

- by end-use

RESIDENTIAL [RTNEE 2013 2014 2015
Menu Legend Check all/none Add remarks
Space Heating
Oil & Petroleum Products PJ 99.83 86.05 0
Matural Gas PJ 951.07 219.75 0
Coal & Coal Products PJ 28.89 24.90 0
Combus. Renewables & Waste PJ 56.52 4872 0
Heat PJ 247 247 0
Electricity PJ 90.02 77.58 0
Other PJ 0 0 0
v Total PJ 1,22851  1,050.18 0
Total (climate corrected for 1990-2015) PJ 1,107.83  1,108.45 #NIA
Space Cooling
Oil & Petroleum Products PJ 0 0 0
Matural Gas PJ 0 0 0
Coal & Coal Products PJ 0 0 0
Combus. Renewables & Waste PJ 0 0 0
Heat PJ 0 0 0
Electricity PJ 0 0 0
Other PJ 0 0 0
v Total PJ 0 0 0
Total (climate corrected for 1990-2015) PJ #NIA #IA #iA
- by appliance type
L4 lotal FJ . 26.36 0
Dish Washers
Electricity PJ 11.87 11.94 0
Other PJ 0 0 0
13 Total PJ 11.87 11.94 0
Clothes Washers
Electricity PJ 2083 20.82 0
Other PJ 0 0 0
v Total PJ 2063 20.82 0
Clothes Dryers
Electricity PJ 2125 21.50 0
Other PJ 0 0 0
v Total PJ 21.25 21.50 0
Television/Home entertainment
Electricity PJ 76.72 76.66 0
Other PJ 0 0 0
1 Total PJ 76.72 T6.66 0

Activity data:
- appliances stock and diffusion

Refrigerators

Freezers

Refrigerator/Freezer Combinations

Dish Washers

Clothes Washers

Clothes Dryers

Television/Home entertainment
PC/Information & communication technology

Refrigerators

Freezers

Refrigerator/Freezer Combinations

Dish Washers

Clothes Washers

Clothes Dryers

Television/Home entertainment
PC/Information & communication technology

RESIDENTIAL

Check all/none Add remarks

units

unit/dw
unit/dw
unit/dw
unit/dw
unit/dw
unit/dw
unit/dw
unit/dw

10°
10°
10°
10°
10°
10°
10°
10°

2013

0.38
0.47
0.69
0.38
0.80
0.56
237
1.39

1021
1270
1877
10.35
21.83
12.20
64.24
37.87

- population, number of dwellings, ...

[
[+

[

[

Activity & Structure Indicators
Total Population
~

Total Employment

“Total Dwellings

1 Occupied Dwellings
New Dwellings

“Household Occupancy

“otal Dwelling Area (Residential Floor Area)

Annual Heating Degree-Days
Annual Cooling Degree-Days

Total Senvices Floor Area
New Senvices Floor Area

MACRO ECONOMIC DATA

Check all/none Add remarks

units

10° pers
10° pers

10° dw
10° dw
10° dw
pers/dw
10° m?
dd°C
dd°C

10° m?
10° m?

2013

64.11
30.04

2791
2718
0.14
236
258715
3,179.35
0

2014 2015

0.38
047
069
039
081
0.58
237
1.41

o oo oo ooa

10.31
12.82
18.96
10.58
2208
15.28
65.42
38.47

o o o o oo oo

2014 2015

64.60 65.03
3075 .29

0 0

T4 0
014 0
236 0

o 0
274035 3017.01
0 0



Country Practices Database ieal

mlPycckuin [l 552
International

; [ ’ EI’"IEI’g)’ Agency ‘ Search our site ‘
1€a
Working together to ensure reliable, affordable and clean energy Connect with us: @ o o ® @
HOME ABOUT US TOPICS COUNTRIES NEWSROOM & EVENTS PUBLICATIONS STATISTICS

4 )

A platform to share expertise worldwide:
practices are available in a searchable database.
Share your practice!

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

P SIITET TTETTL [0 T IO o T T TET Oy LT TE g T C et & 1 T T T TS O Sl et s e, TS el ase e S e s I aCiees o Comes o or ummm/

from a wariety of OECD and non-OECD countries

Practices are searchahle by country, sectar, methodalagy and type of available documentation. By sharing these experiences, we hope to help countries and organisations to
their mwn energy efficiency indicatars programmes.

Countries Sector Methodology Available content Search by keywords
; ;:'rw “ ) Industry () Administrative sources ) methodology
a
04 v [ Residential [J Measuring ) project web site
apan
pa [ Services [J Modelling [J questionnaire
() Kazakhstan
) ) Transport ) Surveying [ report
) Korea, Republic of - "
results
() Mexico
() Netherlands I
[J New Zealand
[J Norway
) Portugal
1 D mrmanin e
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Country Practices Database jea

Energy Efficiency Indicators Statistics: Country Practices Databas ®m Practices in su rveyi ng, administrative sou rces,
;“\nzli-lcpafl:'sntz;:SaL::'iZI;I;g:fa(;iECn;N‘embers and ﬁo*-h‘e’nnser:sL.lP:Ia o e m Od eI I i n g a n d m ete ri n g a C ross SeCtO rs

Practices are searchable by country and territory, sector, methodology and type of available docum
arganisations to develop their own energy efficiency indicators programmes.

®  Questionnaires and other material available

Countries and territories  Sector Methodology Available content
| Albania - ! Industry | Administrative I methodology . . . P .
! Australia ¥ Residential SOUrCes | project web site . Llnks tO Va r|OUS nat|0na| admlnlstratlons WO rk
! Austria ! Services I Measuring ! questionnaire
| Belgium I Transport I Modelling I report
| Bosnia and ¥ Surveying I results
Herzegovina
| Brazil
| Bulgaria
| Canada

Information for country practice (R/Su/05)

Energy Efficiency Indicators Statistics: Country Practices Database

atural Resources Canada

W NFCEN ge 63

(Tip: sart columns by dlicking on the column header) o
Parfo Cremnry el —— . Mact Us Help Search canada.ge.ca
Sector firnenial
Mevhodetogy Surviyey LTSN T Office of Energy Efficiency
Filterz[ . Efficiancy (OTE)
Orgsnisation ; 2 o .. | Energy Use Inside and Outside the wom
Dwelling = 2007 Survey of Databases
L Survey of 1 hoid Enengy Use
e gk abineiie L Household Energy Use — HEwo P“::‘“'“"‘
Use [
RISu/01  Alpaniz Bl Residential Surveying questionnaire il o I tal Report Diresary of Programs
o Ly Data & Analysis Centres
methodology, . Transportation O weeion | Contents | Breious Bae Glassary
R/SU/02  Austria mem Residential Surveying questionnaire, Purpuse Commareial and
resuits Institutional Appendix B.
Duilds
R/Su/03  geigium B Residential Surveying report Industrial Facliies | Questionnaires
a0 and Equipment
methadology, ! :
Portugal, Belgium, Buigaria, Crech Republic, Denmark, project web Data callection I communities 399 Energy use inside the dwelling
RISw/04  France, Germany, Greece, Hungary, ltaly, Norway, Residential Surveying site,
Romania questionnaire, Sample deslgn Seravfied random sampling spprovch See Appendix € of the 2007 Survey of Household Energy Use - Detarled Statrstrcal Report
R for a copy of the questionnaire an energy use inside the dwelling.
port, results
urvey (HLS} were ped]
project web Sarrgile suarces CCHS. Tre respor Energy use outside the dwelling

R/Su/0S  Canada i+l Residential Surveying site,
questionnaire

SampiePopularion sie Section: Sport recreation vehicles / Outdoor equipment

R/Su/0G  china Beddentalll SwiEY oF Statistics and Have you / Haz anyone in your household swned any of the following recreational
Response rate am Analysis vehicles In the last 12 months?
R/Su/07 | china Il Residential Surveying s
Time 15 conplete S0 minotes All-terrain vehitle (ATV)
RISu/08  Croatia e Residential Surveying Far K i
i Proactive Disclosure
R/SU/09 | Croatia b Residential Surveying report Mandacory aut . Personal watercft (¢.9. 3 $63-d00 or jet-ski)
o - Matorhoat (with an Inboard or authoard matar)
repore, Insentive Nurre ECOENERGY .. Household doas nat own any recreatianal vehicies
R/Suf10  Bosniaand Herzegovina Bl Residential Surveying questionnaire, T,
resuits Survey respandents 1 tes
Al

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

OECD/IEA 2017



How to collect renewables
data?



Renewable electricity and heat data
collection

Renewable electricity (and heat)— just another form of generation, so best to collect in
same way as all generation

Sample frame — normally require licenses so known business,

Small enough to run census for each collection (possibly above a threshold)
Annual survey of small business or lessor fuels — have to cover all, including off-grid
Stats need to work closely with policy to keep track of new initiatives

Language — mapping industry phrases to statistical terms

Feedback to business, even in mandatory survey — what's the benefit to provide
accurate data

Examples of Renewables data collection

UK monthly survey or all major power producers, quarterly survey of major auto generators,
annual survey of small generators (all generators in the UK are IPP)

Supported with use of administrative data for renewables CHP and small scale renewables
(mainly wind and PV) supported by policy



End-use and energy efficiency data are vital iea

Energy Efficiency
Shows by who, where and why energy is being used
Creates the means to design cost effective policies
Provides the means to monitor and evaluate and thus adapt

Renewables
Identifies changes in generation mix and potential of any system issues
Implications for transmission and distribution networks
Implications for energy security and fuel demand

IEA helping by:
Developing an international data collection good practice
Delivering manuals, sharing practice and targeted training events
Developing comparative data sets
Promote use of data in policy making
Leading with France the G20 Energy End Use initiative

“You cant control what isn't measured”

© OECD/IEA 2017
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Additional slides — for Info



Services sector

iea

Energy consumption data:
= Space heating*

= Space cooling*

= Lighting

= Other building use

= Non-building use

* Temperature corrected, using HDD & CDD

Space heating
25%

Other building use

S99 Space cooling

6%

Lighting
10%

Energy consumption by end-use, country C

Activity data:
= Value added
= Number of employees

= Services floor area

# of people Surface

Services

0 02 04 06 08 1
MJUSD™
2000 w2013

Selected energy intensities, country C



Transport sector lea

Energy consumption data: Activity data:
=  Transport segment ®m  Vehicle stocks

= passenger / freight m Passenger-kilometers
®m  Transport modes ®  Tonne-kilometers

= road, rail, air, water, etc.

Ditance
travelled

Vehicle stock

Passenger
cars™
59%

Passenger cars™

Buses

Freight road Rail
9% 0 05 1 5 2
B::ES ) MJipkm*
Freight road
Motorcycles
0.5%
Rail
Energy consumption by mode/vehicle type, 0 05 1 15 2 2
country D 2000 w2013 e

Selected energy intensities, country D



The EEI Template - Transport

Energy consumption data:
- by segment and mode

Energy Use

™ Cars. SU¥ and personal light trucks
* Motor Gazoline [inzluding biofuesl=]
™ Automotive Diesel (including biofuels]
LPG [Liquefied Petroleun Gas)
Matural Gas
Electricity
™ Other
Total

Motorcycles [2 wheelers) & 3 wheelers
= Motor Gazoline [including biofuels)

LPG [Liquefied Petroleum Gas)

Electricity
™ Other

Total

" Buses

 Motaor Gasoline (including bicfuels)

™ Automotive Diesel (including biofuels]
LPG [Liquefied Petroleum Gas)
Matural Gas
Electricity

™ Other
Total

™ Passenger Trains
™ Diesel & Light Fuel il
Heawy Fuel Oil
Matural Gas
Electricity
Coal & Coal Products
™ Other
Total

Freight & Commercial road transport
™ Motor Gasoline (including biofuels)
™ Auromotive Diesel (including biofuelz)

LPG [Liquefied Fetroleum Gas)

Matural Gas

Electricity
™ Other

Total

Freight trains
™ Diesel & Light Fuel Oil
Heany Fuel Gil
Matural Gas
Electricity
Coal & Coal Products
™ Other
Total

Domestic freight airplanes
Jet Fuel & Aviation Gasoline

™ Other
Total

Domestic freight ships
 Motor Gasoling (including biofuels)
™ Diesel & Light Fuel il

Heany Fuel Gil

Matural Gas

Coal & Coal Products
™ Other

Total

TRANSPORT

Fud
Fud
F.J

PJ

2013

[ERES
0nzE

126

LT

a.z1
EET.4E

ERENEY

53747

41

[XES

10,01

2014

1212
(]

104

50

a.34
EI5.XT

2015

L]
ERER R LAEE AN, LA, LACRERENr, LA AN,

L DAY,

=

L DAY

Activity data:

- segment and mode

Activity & Structure indicators

TRANSFORT

™ Passenger transport [passenger-kilometres]

I N Cars, SUV and personal light trucks

W ™ - gasoline [spark ignition) engine
3 - diezel [compression ignition] engine
I Motorcycles [2 wheelers) & 3 wheelers
I ™ Buses
W ™ Passenger Trains
= Diomestic passenger airplanes
= Domestic passenger ships
Total Passenger Transport
™ Freight transport [tonne-kilometres]
| ™ Freight & Commercial road transport
W ™ - gasoline [spark ignition) engine
= - diesel (mompression ignition] engine
= Freight trainz
= Diomestic freight airplanes
73 Diomestic freight ships
Total Freight Transport
Freight transport [tonnes]
™ Freight & Commercial road transport
- gasoline [spark ignition] engine
- digsel [compression ignition] engine
Freight trainz
Diomestic freight airplanes
Diamestic freight ships
™ ¥ehicle kilometres
I N Cars, SUY and personal light trucks
W ™ - gasoline [spark ignition) engine
= - diesel (mompression ignition] engine
I Motorcycles [2 wheelers) & 3 wheelers
I ™ Buses
W ™ Passenger Trains
= Diomestic passenger airplanes
= Domestic passenger ships
I ™ Freight & Commercial road transport
W ™ - gasoline [spark ignition) engine
=3 - digsel [compression ignition] engine
= Freight trainz
= Diomestic freight airplanes
e Domestic freight ships
¥ehicle stocks [number of vehicles in use]
I N Cars, SUY and personal light trucks
W ™ - gasoline [spark ignition) engine
= - diesel (mompression ignition] engine
I Motorcycles [2 wheelers) & 3 wheelers
[ ™ Buses
™ Fassenger Trains
Diomestic passenger airplanes
Domestic passenger ships
I ™ Freight & Commercial road transport
W ™ - gasoline [spark ignition) engine
=3 - digsel [compression ignition] engine

Freight trainz
Diomestic freight airplanes
Domestic freight ships

10° pass-km
10° pass-km
107 pass-km
10° pass-km
10° pass-km
107 pass-km
10° pass-km
10° pass-km
107 pass-km

10 tonne-km
107 tonne-km
107 tonne-km
107 tonne-km
107 tonne-km
107 tonne-km
0* tonne-kn

10° tannes
10° tonnes
10° bonnes
10° tonnes
10° tonnes
10° tannes

0' wkm
07 vkm
107 vkm
07 vkm
07 vkm
107 vkm
07 vkm
07 vkm

07 vkm
07 vkm
10 wkm
07 vkm
07 vkm
0! wkm

10f
10°
10*
10°
10°
10*
10°
10°

TTTNNNNY

e
e
*
e
e
o*

B B B B B |

2013

ESERERE AN

HE.ET
L3

L3

4.35
=54

ax.81

EREREY

za.1d
12,67
1008
1Ez
LXT

EX S
LXT)
26T

2014

PREREAr A

=ET.05

4.51
XL

. EE

EREREREAFY

za.e1
15.EE
0.7E
1zE
[XTS

EX T
014
80

2015

2 scoocon ocooocoooao EREAEAr Ay 2o oo o s o oo oaoaca

2o oo ooaoa

EREAEAE Ay

iea



Residential Sector

iea

Energy consumption data:

* Temperature corrected, using HDD & CDD

Space heating*
Space cooling*
Water heating
Cooking
Lighting

Appliances energy consumption:
Refrigerator

Freezer

Dishwasher

Clothes washer

Clothes dryer

TV

VVVVVYY

Computers

# of people

Lighting Cooking
4%

Space cooling

1% '
o Refrigerators*
) -~ 3%
Water heating o
19% o
Residential
appliances
10%
. TVs* 2%
N
“"‘
.,
I Other

“~._ appliances 2%

ergy consumption by énd—use, country B

Activity data:

®  Population

B Number of occupied dwellings
m Residential floor area
|

Appliances stock and diffusion

# of dwellings

He = g

# of appliances

Space heating TC*
Lighting
o 02 o4 06 GurmPE
Water heating
Cooking
0 13 10 15 20 Glidw 25

= 2000 m2013

Selected energy intensities, country B

B
1

—

_ -

! Seant
[}

»—w =
-
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Industry Sector

iea

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

Mon-ferrous
Transport metals i
equipment Textiles

2%
Rubber

Manufacturing

of which

Basic metals

Chemicals

Mon-metallic minerals

Food

Energy consumption by Paper and Printing
end-use, country A 0 20 10 60 80

MJ/USD™
#2000  m2013
Selected energy intensities, country A
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The EEI Template - Industry

iea

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

units ] 2010 an a2 m3 014 ams SOUICHS commants
M Legend Chack allimane Add remarks
Total Energy Use P [ [} [ [} [} [}
2 i L]
Oll & Petrolaum Products Py i 3z 1% L] war L L}
Nawral Gas Pi [ zm’ mn” nart am” s 0
Coal & Coal Products Pl [ am” on” men” men” s’ ]
Combus. Renevwables & Waste P o o 0" o o 0
Heat P o 8" a" o a" [
Elaciriclry PL [ ma mal nesl nal aual ]
e (2 [) [} [] 0 ) 0
Total Enargy Use Pl | mm e ma omism omw o
0 & Petrofeum Products. ] | oz [3T] [T it [F) [] IEA Energy Balances
Hatural Gas PJ | ny n¥ » 1547 1893 [] IEA Energy Balances
Coal & Coal Products Py | mE: m0E 8T8 1R4ED BAE o IEAEnsgy Balancos
Combus. Renewatles & Wasts ] v [ [] ] ® []
Heat LT v () ] ] % ]
Elactricity Pl | um  wum ma  sm 182 & IEAEnacgy Balances
Other ) o [} [ [] [ ]
Tatal Encrgy Use Pl | e amm omn men e o
r Class 2420+ 2432 Manufacture = Casting of
O & Patrolaum Products L) | (] ° o ] e o [EA Ensrgy Balances
Hatural Gas PJ | &0 $98 612 623 63 1] IEA Energy Balances
Coal & Goal Products p | 1] 5.5 (1 nes a5 o IEAEnsgy Balancos
Combus. Renewables & Waste P g g ] ] g (]
Heat PJ L] ¢ L] ] L} L]
Electricity Pl | mm omw owmin s L] 0 [EAEnsegy Balancos
Cther ] ] [ ] [] ® []
Total Encrgy Use PS | wmes des mas oz B 0
e o
. |
Activity data: S e —
Notural Gos 2] ] [ ] ] 0 ]
. . Coal & Coal Products | » ° [ [} ° 0
- phys|ca| produc‘“or Combus Renaabies & Wass o —
Heat Py ] [} [] [] [ ]
Floctricity Py | o [ [} ] s ]
- value added 2 LR N N -
Total Energy Use P [ * [ [ " 1
(by major ISIC sub-sectors) o e mn e wu ws ee
I
e wen LT e [z [
m i 812 ase Bm e 4 USGS Ml asbesk
= I
W Cruge Sem n Wt s UM 0 wndstesl
Eiktie: Croamn Fuurmaca craductsn nat 1 75 (1) ] stasl
MACRO ECONOMIC DA units 2010 2011 2012 2013 2014 2015 sources comments a0 10 3 wordites
[ [ 1
Menu Legend Check all/none Add remarks
3 3 5 v 9 USGS Mearals Fawbesk
I L — .
ISIC Rev.4 Division [l o st § USOS Meiaris Yembock
w 01-03: Agriculture, forestry and fishing 14.96 16.60 15.39 15.49 17.65 0 OECD: Annual National Accounts, Table6A (1990-1994: IEA estimates)
@ 05-09 Mining and quarrying 44.00 37.72 33.62 32.70 32.90 0 OECD: Annual National Accounts, Table6A (1990-1994: IEA estimates)
#7110 - 32: Manufacturing 196.40 20033 197 .60 195.03. 20052 0 OECD: Annual National Accounts, TableBA (1990-1994: IEA estimates)
W 10 - 12: Manufacture of food products, beverages, tobacco products 32862 3478 33.38 3331 3470 0 QECD: Annual National Accounts, Table6A (1990-1994 IEA estimates)
™ 13- 15 Manufacture of textiles, wearing apparel, leather and related products 666 875 652 623 807 0 OECD: Annual National Accounts, Table6A (1990-1994- IEA estimates)
~ Y16 Manufacture of wood and of products of wood and cork, except fumiture; manufact 3.30 299 275 278 2.99 0 OECD: Annual National Accounts, Table6A (1990-1994: IEA estimates)
™ Y17: Manufacture of paper and paper products 5.26 493 4.98 4.96 5.10 0 OECD: Annual National Accounts, Table6A (1990-1994: IEA estimates)
18 Printing and reproduction of recorded media 707 6.83 6.24 6.54 6.30 0 OECD: Annual National Accounts, TableBA (1990-1994: IEA estimates)
17 - 18: Paper & Printing o 12.33 176 11.22 11.50 11.43 0 OECD: Annual National Accounts, TableBA (1990-1994: IEA estimates)
™ ™19 Manufacture of coke and refined petroleum products & 644 852 537 575 53¢ 0 OECD: Annual National Accounts, Table6A (1990-1994: IEA estimates)
¥ 20 - 21: Manufacture of chemicals and chemical products & basic pharmaceutical pro o 3334 31.42 30.01 2939 2885 0 QECD: Annual National Accounts, Table6A (1990-1994: IEA estimates)
™ 22 Manufacture of rubber and plastics products z 10.27 10.19 10.35 9.95 17 0 OECD: Annual National Accounts, Table6A (1990-1984: IEA estimates)
W 23 Manufacture of other non-metallic mineral products B .27 6.33 5.45. 5.41 821 0 OECD: Annual National Accounts, TableBA (1990-1994: IEA estimates)
% 24: Manufacture of basic metals : 422 458 470 487 458 0 OECD: Annual National Accounts, Table6A (1990-1994: IEA estimates)
@ ' Class 241042431 Manufacture + Casting of iron and steel = 0 0 0 0 0
W " Class 2420+2432° Manufacture + Casting of precious and non-ferrous metals = 0 0 0 0 0
% 25 -28 Manufacture of fabricated metal products, machinery and equipment 4834 4970 5118 4824 4948 0 OECD Annual National Accounts, TableBA (1990-1934- IEA estimates)
~ 29 - 30: Manufacture of motor vehicles, trailers, other transport equipment 2218 2443 2551 27.48 2844 0 QECD: Annual National Accounts, Table6A (1990-1994: IEA estimates)
™ Y31 - 32 Manufacture of furniture & Other manufacturing 10.42 10.87 9.95 10.20 10.83 0 OECD: Annual National Accounts, Table6A (1990-1994: IEA estimates)
# 35 -36: Electricity, gas, steam, air conditioning. and water supply 46.45 46.49 46.28 47.15 45.62 0 OECD: Annual National Accounts, Table6A (1990-1994: IEA estimates)
7 V41 -43: Construction 116.89 119.47 111.24 112.86 121.91 0 OECD: Annual National Accounts, TableBA (1990-1994: IEA estimates)
¥ 733-99 Senices 162938 165484 169406 172429 178132 0 OECD: Annual National Accounts, TableBA (1990-1994- IEA estimates)
¥ Total gross value added at basic prices 204304 207544 209716 212610 2,138.20 0 OECD: Annual National Accounts, Table6A (1990-1994- IEA estimates)
EEI statistical discre; 22845 23542 244.04 269.84 261.00 251441
‘GDP PPP 2010 2,27650 231085 2341.20 238594 245920 2514.41




Energy Efficiency: A Compelling Case to Collect Detailed Data

iea

=R esidential

120

110

100 /
90
; \"\/
" e
60 . : . . . . . 7 . . . . . . . 7 .

1990 1995 2000 2005

Residential/capita

——Residential/dwelling

——Space heating TC/dwelling

——Space heating TC/floor area

Index: 1990=1. Data for IEA18 (Australia, Austria, Canada, Denmark, Finland, France, Germany, Ireland, Italy, Japan, Netherlands, Norway,
Slovakia, Spain, Sweden, Switzerland, UK, USA). Source: IEA energy efficiency indicators database. TC: Temperature Corrected.



IEA Online Statistics School jea

= &2 |EA Webinar : Energy Efficiency Indicators

IEA Online Siuﬁcs School
Energy Efficiency Indicators

Urszula Ziebinska and Gianluca Tonolo
27 July 2017, Paris

W IEA

https://www.iea.org/training/ieaonlinestatisticstrainingprogramme/ieaonlinestatisticsschool2017/
https://youtu.be/CEsuvf651vE
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Completeness, Consistency, Continuity ieal

Industry
Transport
Residential
T T T
0% 20% 40% 60% 80% 100%
™ Energy end-use W Activity
Country X:

Residential - Lighting intensity (GJ/m2)

] 0035

oo2s |

ooz -

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 203

1990 1995

2000 2005 2010

== Energy efficiency indicators == Energy balances

© OECD/IEA 2017



Energy efficiency indicators highlights

iea

Cross-sectoral overview

Largest end-uses by sector, 2014

Top-6 CO, emitting end-uses, 2014

Final energy consumption by source

Energy efficien 0o

Drivers of final energy consumption**

indicators e

sa000

000
z
0000

20000

0
2000 2005 2010 2014
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includes the remaining part of emissions beyond the fop-6; comb. renewables indludes combustible renewables and wastes; other sources includes heat and

ather energy sources.

Residential sector

Residential  Share of fossil fuels'  Population Consumption per  Average dwelling
consumption (PJ)  in space heating (%) [milion) capita (GJipers) surface (m?) occupancy
2000 o772 E 262 ] 186 28
2014 11782 70 319 a7 181 28

Residential energy consumption by end-use
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Residential energy consumption by source

PJ
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Space heatng | Waterneatng | Cooking
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m(Gas W Electicity mComb. renewables” mOil 8 Coal m Other sources™

Energy Intensities by end-use per floor area

Space neating TC*

‘Space cooling TC*

Ughing

Residential energy consumption by end-use, 2014

Appliances per dwelling, 2000-14 % change

Refrigerators”

Dish washess.

Clothes washers

Clothes dryers

o 25% s0% 5% 100% 125%

Energy intensities by end-use per dwelling

weater neatng

cooung

Resioential pprances

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

iea

o 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

o 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

Energy Efficiency Indicators:
Fundamentals on Statistics

Energy Efficiency Indicators:
Essentials for Policy Making
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Activity data

iea

Sector | Activity

Overall

Residential

Services
(ideally by category)

Transport

Industry
(by subsector)

GDP
Population

Population

Number of dwellings
Floor area

Number of appliances

Value added
Number of employees
Floor area

Passenger-kilometer
Tonne-kilometer

Value added
Physical production
process-level production

Need to consider what data are available
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What drives energy intensity trends? jea

Energy intensity trends (TPES/GDP PPP)

World OECD OECD Asia OECD Europe Africa China Mexico
Americas Oceania
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Source: IEA World energy balances, 2017

Efficiency progress and also other factors (mainly structural changes)
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