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Developing energy efficiency indicators:
why and how?




The huge potential of energy efficiency

Figure ES.2 The “first fuel”: avoided energy use from energy efficiency in 11 IEA member countries
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Motes: TFC = total final consumption. The 11 countries are Australia, Denmark, Finland, France, Germany, Italy, Japan, the Netherlands, Sweden,
the United Kingdom and the United States, those for which sufficient data is available to undertake analysis. “Other” includes biofuels plus
heat from geothermal, solar, co-generation and district heating. Co-generation refers to the combined production of heat and power.

Source: |EA indicators database.

IEA Energy Efficiency Market Report 2013

© OECD/IEA 2014



nergy ejyiciency: a nuge-epportunity WORLD
ENERG

going unrealised in emerging and developing .7,

Energy efficiency potential used by sector in non-OECD countries in the New Policie!
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Two-thirds of the economic potential to improve energy efficiency
remains untapped in the period to 2035
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...out what do we mean by energy
efficiency?

“...Using less energy to provide the same
service...”

So, how can we monitor energy efficiency?




starting point: how can energy balances help us?
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Energy intensity of the economy: TPES/GDP
Driven by many factors... not only energy efficiency

Aggregated indicators: energy intensity
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....However, balances do not provide
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Different end-uses drive sectoral
consumption

Figure 4.4 e Breakdown of residential consumption by end use in 2010 for
20 selected OECD countries
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Note: The breakdown into individual appliances is available only for 14 countries.



Choosing appropriate metrics to
convey sharp messages

(+20%
/\ /__—_\ /__/ﬁ == Residential

/ Residential/capita

\(\\ ——Residential/dwelling
\\’\/ ——Space heating TC/dwelling

\\_'/ ——Space heating TC/floor area

199(.'; | | | l1995’ | | | l200(; | | | |2005 | K = 30%

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.
© OECD/IEA 2014 TC: Temperature Corrected.




The need to collect more disaggregated data
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Aggregated
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What data for what indicators?

Energy /

/ Activity \

Not only energy data, but also activity data are necessary.



What detail do we need across consumption sectors?
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The IEA effort towards energy efficiency
monitoring: data collection

Draft Energy Efficiency Indicators Template

country name

COUNTRY DATA SECTION (to be reviewed and updated
MACRO ECONOMIC DATA Macro economic and activity data

COMMODITIES Production outputs from selected energy-consuming industries
INDUSTRY Energy consumption by ISIC categories

SERVICES Energy consumption by end-uses in the senices sectar

RESIDEMTIAL Household energy consumption by end-uses and selected appliances data
TRAMNSPORT Energy and activity data for passenger and freight transport

IEA DATA and AGGREGATE INDICATORS

ELECTRICITY GEMERATION 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 trends from multiple indicators

CONSISTENCY CHECKS To run the integrated consistency checks

As an answer to a request from IEA Ministers in 2009,
the IEA designed a template to collect data for
energy efficiency indicators
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The IEA effort towards energy efficiency
monitoring: methodological framework

International

Energy Efficiency Indicators:
Fundamentals on Statistics

In response to requests from countries,
and in parallel with a manual on indicators analysis




An overview of the statistics manual

Energy Efficiency Indicators:
Fundamentals on Statistics




Fundamentals on Statistics:
Table of Contents

Introduction - Why a manual?

What are energy efficiency indicators?

How to collect the date for indicators?

Collecting: what and how for the Residential sector
Collecting: what and how for the Services sector
Collecting: what and how for the Industry sector
Collecting: what and how for the Transport sector
Validating the data

Disseminating the data

Annexes

Focus on four sectors and their end uses




A user-friendly format

a

Same
approach as
for the
Energy
Statistics

™

Collecting What and How
for the Residential Sector

o What does the residential sector mean
and cover? =

C

Mations Internaticnal Recommendationg ahshics

(IRES), a housshald is dehin

Man ual accommedation, who pool some, or all, of their inceme and wealth and whe con-
K / sume certain fypes of goods and services collectively, mainly housing and focd.”

=7

as: 'a group of persons who share the same living

The residential sector, alse known as the househelds sector, is there‘fore, a collective

poo| of all the heuszhalds in a country.

More concretely in terms of energy consumption, the residentiol sector includes
all energy-using achvities (i.e. heching, cocking, appliances, etc) reloted to a pn-

= =3 vate dwelling where ane or more persons reside. A wide range wellings wou
B 7 dwelling wh p de. A vad ge of dwelling Id . .
= qualify ranging from a medern multi-storied apartment building in the centre of a E h t
megalopolis to o nomad tent in the middle of the desert. a c o Ic Is
Energy Statistics
MANUAL It iz important to note that the energy consumption assacioted with personal frans- . d d
rt i . t
- ) per related "? households should be reported in the trans.port sector The.reiore., In ro uce
kY ‘f‘_"‘ daily commuting fo and fram werk or to any other place in persenal vehicles or
“‘—’ - ’. in public transport should be captured under the transport sector and not in the

i isien by a clear
question

o

/

Questions and Answers:

Q1. Isthere adifference between dwellings and
seholds?

QUEStIOI‘IS Something to i awellings and

households since we often use one t;,-r .the other in the text.
and Answers Q2. What should be included in “total dwellings”?

Total dwellings:includes all dwellings in the residential sector:
primary and secondary residences, regardless if they are occupied
or not. However, dwellings under construction are excluded.

Total occupied dwellings: Only primary residences are covered;
unoccupied dwellings and secondary residences such as vacation
homes and country houses are excluded.

© OECD/IEA 2014
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Describing all end uses for each sector

Description of
sector-specific
end uses:

H -Heating

W — Water
Heating

C - Cooking
A - Appliances

B3 residential

What are the most frequently used
indicators?

Depending upon the mr<:|i|<:||:|i|it§.I of <:|<:|h:|r one can build wery disaggregated indica-
tors or stay at a level which is too aggregated for being meaningful in terms of ef-
ficiency analysis.

The meost aggregated indicators include, for instance, the share of the residential
consumphon in total final cansumption, the overall residential consumption per cap-
ita, per dwelling or per floor area. If these indicators ollow very rough comparnisons
(howeaver offen misleading) between countries ond evoluhon over ime, they cannot
be assimilated to indicators of energy efficiency as such.

There are alse oggregated indicaters which can be used for specific purposes; they
include, for instance, the electrification rate of households in a country (total or
broken down between urbon and rural areas) for feeding studies on elecirification
progrommes. They also include the rate of urban and rural househaolds depending
for a large part on biomass for assessing energy poverty or impact on the local ervi-
ronment. Buf, here ugcinjﬂ‘\ese indicators cannct be considered as energy e\cﬁciency
indicaters as such. Real 2nergy efficiency indicotors to be meaningful need maore
disaggregated enargy and clctiuify data as describad in the fc:||owing pclrugruphs
specihic to each of the main six end-uses identified above.

For each end-use, indicators can be defined using a pyramidal approach from an
aggregated level (for instance, the share of space heating In total household con-
sumption) to very disoggragaiaskm aecxomple, for each type of heating

3 ThE “‘1-\'|.dEIJ\ll '+|E

system, sgge

garflicl | the more detail required. Three levels have been used in pyramidal
CIPPI'DCIC"\., level 1 being the meost aggregcrfed one and level 3 the most di¥aggre-
gaoted one. Moreover, for reasons of simplification, short 3-character code na
have been asscaated to sach indicator to identify the end-use and the level of the
indicater.

Indicaters starting with an H relate to Heotng, with a € to Cocling, with a W to
Water heating, with an L for Lighting, with a K for cocKing and with an A for
Appliances. The number which follows relates to the level of disaggregation, 1 being
the most aggregcn‘ed and 3 the most discggregcﬂed. The main function of the third
character, a letter, is to differentiate indicators of same end-use and same level. As
an illustration, indicater (L2a) 1s an indicator of second (2) level of disaggregation
for |ig|’|fing IL} (in that pﬂrﬁcu|ur casa, |ig|‘|fing consumpﬁon per dwe”ing].

A seventh pyramid, presented as the first pyramid in the following poragraph, can
also be proposed for regrouping the most aggregoted indicators. As mentioned
abeve, these indicaters are not always associated with indicaters of enargy efficig

classification as the six sectoral residenhal end-uses.




For each end
use;:

Indicators
pyramid

1 —general
2 — detailed
3 —very detailed

Presenting a set of indicators for each end use

Appliance indicators........c.ocivveeiiieanieennnnanes

cups all the appli - the hrst one
showing total energy use tor upplin nces either in absclute value or in relative terms
compared to total energy consumphon of the residential sector (Ala); and the sec-
ond one, as in the case of cocling and lighting, showing the same indicater but just

for elecinicity since eleciricify is almaost the anly energy source used for appliances

'yramid of residenfial appliances indicafors

share of residential consumption)

@ dwelling with electricity)

S

Tutal appliances energy consumption (absolute or as a

@ Total appliances eledcricity consumption (absolute or as
a share of residential electricity consumption)

Appliances consumption per dwelling (and per

r each appliance tyf gy Consump-
on per appliance

P

© OECD/IEA 2014

For each indicatar of levels 2 and 3, the table gives the name, its coverage (overall
or by spechic type|, the energy data and the achwity dota to be used. The column
befare the last gives the code number for the indicater and, when it applies, the
last column hfgh“ghfs if the indicator is considered os the pre‘ferred indicator for o
particular end-use.

20

A smiley face
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recommended
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Heati

Summarizing energy and activity data needed

ng

Indicator

Coverage

Energy data

Activity data

Code| E.=

heati Heating conswmgption of Number of dwellings with
el b o [P e ——
Total cooling consumption I{l[l;;]tmiernlﬂwlllgs Cla
(Cooling consumpition per .
By type of cooling  Cooling consumption of Humber of dwellings with
m"‘-"‘“‘ alf Condiioning .o ipment dwelling with afcsysem X afcsystem X G
(Cooling consumption of Humber of dwellings on
L S dwelling on enengy source ¥ enengy souwrce Y =
Cu-umgm.mm-perlw - Toeod floor area of dwell-
area of dwellings with A/C Owerall Tatal cooling consumption ings with &/ b D
Total energy consumptian for
DHW consumpfion per copifa  Owenall domestic hot Wofer Total population Wia
Total energy consumption for
Overall domestic hot woles Total number of dwellings W2
h t' DHW energy By type of DHW  DHW energy consumption Total number of dwellings Wi
€atINEg | wnsumpronper dwelling  system produced by DHW spstem X with DHW system X
r By type of energy  DHW energy onsumption Total number of dwellings Wb
SOUTCE produced on enengy source 2 with DHW sowree
CULIVAE e Tl son fnr  Tobal k af dhunllimor

m e
[ [

Heating conswmption of Humber of dwellings with
dwellings with fuel 7

e

ook

ing

Systematic summary tables:
indicators, energy and activity data
bv end-use
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Residential n

dwe”ing. This number i1s used as the denominater for the indicator (C3c). (C3c) 1s
only mentioned for further use since currently most of the cocling systems operate
on elecincity but penetration of gas systerns or even district cocling as in the services
sector could be foreseen in the future.

Mumber of appliances

Total number of appliances: This is the total number of applionces in oll occupied
dwellings. It includes cll types of oppliances: large ones as fndges, washing ma-
chines and small ones as TV sets, videa equipmenfs, mixers_, wacuum c|ec|r|ers, efc.
This number is used as the dencminater for the indicator (A2a).

Mumber of applionces of fype Al: This 1s the total number of applionces of a certain
type: fridges, freezers, washing machines, dryers, TV zefs, computers, oudic and
video equipments, microwaves, mixers, vacuum cleaners, efc. This number is used
as the denomingior for the indicater (A3a).

6 How to collect data?

Some data are easier to collect than othggthis i1s true for both energy consump-

Segag for achvity data. For g it is cartainly eosier fo derive with accuracy
the heating consumphon of a house using fuel cil enly for heating purpeses with no
secondcry heaﬁng systems, than to estimate the consumpﬁon of e|ec?ric|‘1‘y used for
lighting in a house in which electricity 15 used for mulh uses such os heating, cook-
ing, water heating, appliances and lighting. It is also easier to know the number of
households which have access to e|edriciiy than the overall area of floor heated in

the residential sector.

Thera are four main methods for collecting energy consumption and achvity data for
the residenticl secter: administrative sources, suw@y‘ing, n1ea;ur‘ingfme1&ring and
n1ode||ing. The selection of a methed depends on both indicators and data. Thefy
all have pros and cons, strengths and weaknesses, advantages ond disadvantages.
In fact, it appears that countries often combine several methods (survey and ad-
ministrative sources, for instance) when building proper indicators for the sech
the inputs recaived byﬂﬂe IEA when collecti ng information on g ctices for col-
lecting stqfishcsdasaasmge afficiency indicators.

Administrative sources.,....

I TNy

Administrative data can be feund in ma flaces, not on|y in administretions but
Mg =ty of organisghicases pﬂnies and structures which collect data for
their own wse. In fact, in deregulated markets, more and more data come from
non-governmental sources: uhlites, appliance manufacturers osscciahons, trade

boards, stc.

Purpose of collecting administrative data: The main purpose of collecting data
from administrative sources is to get relioble data readily available to complament
the work on energy studies and analysis as well as on energy efficiency indicators.
For instance, statisticians in chcrge of bui|ding an energy balance for a country re|y
enormously on administrative sources: sales or deliveries of electncity and natural
gas from uhlites, imperts and exports from customs offices, =tc.

27

Describing data collection methodologies

How do
countries
collect data?

Four main
types of
practices

sAdministrative
sources

*Survey
*Measuring
*Modeling




How to get data for indicators?

Administrative sources

TR TR B i

HHH R

Surveys =
il

N <>

-

Metering and measuring

CUBIC FEET
3

1]

Environment

Modelling
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160 country
practices
presented
one by one

grouped
by sector
by methodology
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Background

Data collection

Notes and comments

Country
Organisation
Nome of the survey
Survey purpose

Austrig
Stafistics Austrio
Household energy consumption survey

 To determing fotal household enesgy consumpfion

# To determing household appliances energy consumpfion
* To collect household energy expenditure

 To collect dwelling physical chorodesisfics

* To collect howsehold occupant dhoroderistics

Somple design
Somple sources
Colledion methods

Sample/Populotion size
Freguency

Time to complete survey
Incentive

Survey respondents
Elements tolleded

Strofified random sampling opproach

List of addresses, list of telephone numbers, labour force survey.
 (omputes ossisted parsonal interview (CAPT)

= (omputes ossisted felephone inferview (CATI)

14000/ 3 429 720 ‘ Response rate 55%
Every two yeors Lost time surveyed 2010
10 minutes Mandatory Ho
None

Househalds

Dwelling type, dwelling floor area, building oge, household occupancy, enengy-reloted
rencvrtions, household enargy consumption ond reloted expenditures.

Main challenges

Possible improvements
Key best prodice

(Other documentation

* |noonsistent responses
* Response quality

A new opprocch fo dota control compared with previous surveys ws foken for the first fime
in 2004 ond continued in the follow-up survey runs. Up fo and including the 2000 survey,
only the individuol energy sources themselves were checked for plausibilify, any missing
tofa wese colculated (quoniity-valuz pairs) and substitutions were mode if necessary. Such
roufines of course confinue fo be used, with the cddifional step that the fotal of the reported
enenqy consumption is fhen reloted fo o colculated (fictitious) overoll consumption. This
fictitious overal| consumption by fhe houseold is calculoted from the defa for that
housenold, on the one hand (floor spuce, number of people in household) and pre-sst
porameiess for he individual types of use (spoce heafing, woter heoting, cooking, other
purpases), on the oiher hond. Calculafing e tofal reported energy consumpfion per
household in this way involves some quite complicated plovsibility routines, because one or
mare alfemative quanfifies hove fo be coloulated i the quanfity-value poirs do not match
ond these olfemative quantities then, when variably opplied, lead fo o number of different
coloulated overall energy consumption figures. The fictifious standord walue is then used to
select the quanfity-volue poirs that appear most probable.

Amiloble: Sureying Methodology and Quesfionnaire

The Annex: an essential part of the Manual

Background

Institution
Purpose ...

Technical

information:
Sample
Frequency

Data collected...

Comments:
Challenges
Tips
Documents
Links...
(e.version)



From data to analysis:
Essentials for Policy Making

. Energy Agency i it s
1ea 1ea

Energy Efficiency Indicators: Energy Efficiency Indicators:
Fundamentals on Statistics Essentials for Policy Making
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The three sides of Energy Efficiency

/:Why it is important for policy makers to have relevant
indicators

¢ Which indicators analysts should build and use

¢ How to collect the proper end-use energy and activity
data

¢ Gaps, barriers and solutions
¢ Benefits of harmonisation and role of organisations
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The broader IEA effort to help countries
develop Energy Efficiency Indicators

Improve clarity and user-friendliness
of the template

Strengthen communication
with each other

1 yonsioi 1ond
{ 3

anbAo eslod o1 et —
‘Provide guidance through Manuals (also

rrrrrrrrrrrrrrrrrrrrrrrrr

available in different languages) ‘

Organise training on statistics
and on energy efficiency data







