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Energy efficiency indicators: why?



rnily Lave

Consoidated Acts

Consohdat

Arnual Statutes
Statutes Rapas Act:
nd Regeals

Swarch

Snarch
Advanced Search
Resourcos

Tabls of Pun atut
Pasparsdble Minters

Criminal Justicy

site Home » Consobdated hots » 5.8, 1992, ©. 36 - Table of Can

STAATSAORRANT 26 A 3008 o 1B 3

GeneRaL NoTice

NOTICE 508 OF 2008

National Energy Effciency Strategy
ofthe
Republic of South Afica

Fundling

Erset gy EMlicherscy Act [S.C. 1992 . 361

Full Dotument: HIML | ML [61 ¥B] | % PDF [#50 k8]
i Act cument to 2014-09-01 and last amended on 2009-05-21,

L1005
Erevious Page Hesxk Page
Enargy Efficiency Act

B0, 1992, ¢ 36

Aszented to 1997-06-23

A Act respRcting the anergy efficsancy af enesqy-using pracucts and tha u:sa of sltemative anargy

sourcas

Hor Majusty, by and with the advice and consent of the Senate and House of Commars of

Canada enacts oo followc.

L]

Shew Tab

Energv Efficiency

« Energy Efficiency Directive
Mational Energy
Efficiency Action Plans
« Reporting targets
Guidance notes
Article < Building
Renovation Strategies
Notifications according
to Article 5

Article 7 notifications
Article 14.6 -
Exemption
Motifications

Ensrgy Efficiency Flan
Financing Energy
Efficiency

Buildings
Cogeneration
End-use & Services
Froducts

Office equipment
Tyres (Labelling}

Legislation

o Summaries
o Overview

Press releases

« Public consultations
o Events

Videos & Publications
Mewsletters

o Mews

o Grants

Energy Efficiency
Reporting targets

ENERGY

Under Article 24, paragraph 11, of the Energy Efficiency Directive the
“Commission shall make the reports referred to in paragraphs 1 and 2
publicly available".

Reports are published on this page as soon as they are recsived fram
Member States,

EU Member Article 3 indicative national
State energy efficiency target for 2020

Absolute level of
energy
consumption
2020 [Mtoe]

Primary Final

Austria Final energy consumption of 1100 P1 315 26.3

Belgium 18% reduction in primary energy 43.7 325
consumption by 2020 relative to the

Primes 2007 baseling (53.3 Mtos)

Bulgaria Increase of energy efficiency by 25% 158 9.16
until 2020 {5 Mtoe primary energy

sawings in 2020) and 50% energy

intensity reduction by 2020 compared

ta 2005 levels

Croatia Increase in ensrgy efficiency resulting - 9.24
in final energy consumption reduction

of 19,77 P in 2016 and 22,76 P1in

2020

Cyprus 0.463 Mtoe energy savings in 2020 2.8 2.2

Annual 2013
report and NRP

. oeen s
Me] [

« MRP

« En [ 469
KE] []

« MRP

- 18

me] [ /En

mdicators: key to set targets and monitor impacts
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But what indicators help us track energy efficiency?

iea


演示者
演示文稿备注
This is why many countries have set energy efficiency targets..


Does energy intensity track energy efficiency?

iea

Energy intensity (TPES/GDP)
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World energy balances, 2017

Energy intensity has generally decreased across regions.
Using less energy per GDP means “decoupling” economic growth from energy use



What drives energy intensity trends?
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Energy intensity (TPES/GDP)
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Source: IEA World energy balances, 2017

Efficiency progress and also other factors (mainly structural changes)
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How to disentangle efficiency from other drivers? ieg

Drivers of final energy consumption in IEA
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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: [EA (2016), Energy Efficiency Market Report, OECD/IEA, Paris,

based on IEA Energy efficiency indicators database. )
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ow to quantify emission savings due to efficiency?

Estimated avoided emissions from energy efficiency in IEA countries

Cumulative savings since 2000: 13.2 GtCO,

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2001 2012 20013 2014 2015

iea

Annual
savings in
2015:

1.6 GtCO,

Efficiency estimated to have reduced IEA CO, emissions from fuel combustion by 13% in 2015

Source: IEA (2016), Energy Efficiency Market Report, OECD/IEA, Paris based on IEA Energy efficiency indicators database.

© OECD/IEA 2018
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Energy Efficiency improvements contribute to keep energy consumption levels down

directly cutting GHG emissions! 

Accordingly to the IEA EEMR 2016 efficiency improvements since 2000 to 2015 saved 19 EJ of energy consumption enough to power Japan for one year. As we can see from the figure these energy savings avoided 1.5Gt of GHG to be emitted.

Additionally, energy efficiency reduce expenditures for energy and improve energy security by reducing the need of importin energy products.


How to project energy demand? jea

Cooling is the fastest Share of final electricity demand growth to 2050

growing use of energy in
buildings

Other services: 17.4%

Space coooling: 37.0 %

Without action to address energy

efficiency, energy demand for Heating: 12.4 %
space cooling will more than triple

by 2050 - consuming as much

electricity as all of China and India Lighting: 7.8 %
today.

Residential appliances: 255 %

2 OECD/IEA

Source: IEA, The future of cooling, 2018

© OECD/IEA 2018



ow to estimate potential energy demand policy impacts? jea

Growth of gasoline demand from cars in a hypothetical country (2016-2030)
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Historical annual vehicle mileage and fuel efficiency are key indicators for forward-looking
analysis, affecting both expected demand growth and possible policy impacts

= OECDNEA 2002

© OECD/IEA 2018


演示者
演示文稿备注
For assessing these two cases, low and high mileage, we assumed a specific fuel efficiency equal to 10 lt/100 km. In the low mileage case (8000 km), the demand growth has been estimated close to 0.05 mb/d and for the high case (18000 km) reaches over 0.1 mb/d. Applying fuel efficiency standards, the specific fuel consumption decreases steeply to around 7.5 lt/100 km in 2030. The policy impact could vary from 0.02 to 0.04 mb/d depending on the mileage assumptions. The data reliability of these two key parameters, mileage and specific fuel consumption, could strongly affect our projections.



End-use data and indicators are the answer

iea

Figure 3.14 » Energy consumption for large and small appliances

- Figure 4.7 « Example of level 2 indicators for IEA15: energy consumption per
passenger-kilometre by transportation mode
i
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Starting from energy balances: benefits and
limits of high-level indicators



Most countries collect statistics to develop energy balances jea
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From energy balances we derive high-level information iea
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For example, shares of sectors in total final consumption
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Key to understand where energy is used and to define policy priorities

iea
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And more specific sectoral indicators jea

Belarus

Kazakhstan
Uzbekistan

Ukraine

Azerbaijan

Georgia

Republic of Moldova
Armenia

Kyrgyzstan
Turkmenistan

Tajikistan

Residential energy use per capita
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Coupling sectoral demand data with socio-economic data



But do aggregated indicators tell us the full story?

iea

130

120

110 /\\/M/
== Total Residential (PJ)
100

90

100)

Index (1990

80

70

60 T T T T T T T 1
1990 1995 2000 2005 2010

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.

© OECD/IEA 2018



But do aggregated indicators tell us the full story?
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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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But do aggregated indicators tell us the full story? jea
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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. © OECD/IEA 2018



Choosing the most appropriate indicators is essential iea
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* Temperature correction using heating degree days

Data source: IEA, Energy efficiency indicators. © OECD/IEA 2018



Balances are very useful but do not track end-uses

no breakdown by end-use

- space heating
- space cooling
- water heating

- lighting
- cooking

- appliances

iea
ENERGY BALANCE
Qil Geoth Biofules & . .
Coal Crude Products Gas Nuclear Hydro /Solar Waste Electricity Heat Total

OTHER 136.42 0.23 425.87 633.44 - - 14.37 834.05 820.32 145.22 3036.92
<R7esidential 76.58 - 222.89 418.55 - - 6.98 805.42 395.81 97.97 2024.19

:Oi“.” -ang 233 - 107.32 173.79 - - 1.15 16.33 338.31 3247 692.67

public serv.

Agriculture 1 4 o 0.02 102.97 5.58 - - 0.16 7.02 36.2 336 164.88

forestry

Fishing 001 - 5.69 0.02 - - 0.03 - 0.36 0.06 6.17

Residential:

© OECD/IEA 2018



Efficiency indicators need to track energy end-use trends jea

Examples:

® Total energy supply / population
/ GDP

* Residential energy / population
/ number of dwellings
/ floor area

® Space heating energy consumption / floor area

Economy

Sector

End-use

Indicators from
S—
energy balances

Energy efficiency:
Beyond balances

It is important to collect more disaggregated data than those of energy balances

© OECD/IEA 2018



Beyond the energy balance:
energy efficiency indicators

Analysing energy end-uses



Understanding end-uses across sectors

Energy balances:
Sectoral consumption

Energy efficiency:

gm—

End-use consumption

Total final
consumption
Transport
Residential Services Industry Crither
Passenger ||  Freight
Space heating Spacehmrli ron and steel Road: Road: Mining and
Space oool T Chem Passenger Freight light-| | Quarmying
ing I pein:ldl::nm light-duriy duty vehides| | construction
‘Water heating | | Water heafing vehicles Heawy duty
Lightin Lightin Mon-ferrous Pow erad vehicles Water
fghting ighting metals 2 and 3- _ supplyfwaste
Cooking Other MNon-metallic || Wheelers Radl: management
Appliances equipment minerals Buses Freight frans Er{mmrqf
Ofher energy | | Aner @Nergy | | Transport Rail: 'q';" resty
a nes
Food and ek w Pipeline
tobacco Afr Water: transport
Wood and Passenger Freight ships Mon-specific
wood products || Aifplanes other sectors
Paper, pulp Water: Mon-energy
& print Passenger use
Texfile amd =hips
leather
Mot
elsewhere
specified

IEA Energy Efficiency Indicators:
Fundamentals on Statistics, 2014

iea
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Efficiency indicators link energy to activity across end-uses iea

22
generic

energy efficiency indicator T

energy consumption

activity

R~

A given indicator explains how much energy is needed to provide a certain service

© OECD/IEA 2018



Data and indicators for the residential sector iea

Energy consumption data:

Space heating*

Space cooling*

Water heating

Cooking
Lighting
Applianc

r

YVVYVYVYVVY

es energy consumption:

Refrigerator
Freezer
Dishwasher
Clothes washer
Clothes dryer
TV

Computers

* Temperature corrected, using HDD & CDD

Space cooling
1%

Lighti Cooking

Residential
appliances
10%

Refrigerators™

3%

TVs* 2%

Other

... appliances 2%

nergy consumption by end-use, country B

Activity data:
] Population
Number of occupied dwellings

n
] Residential floor area
n

Appliances stock and diffusion

# of people

Spoce heating TC* # of appliances
Lighting
o az a4 o (“]{"\-ns
Wiater heating
Cooking
L' L 10 15 20 . 25
=2000 2013 i

Selected energy intensities, country B © OECD/IEA 2018



Data and

Indicators for the transport sector
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Energy consumption data:
m  Transport segment

= passenger / freight
B Transport modes

= road, rail, air, water, etc.

Passenger
cars”

58%

Freight road
29%

Buses
4%

Meotorcycles
0.5%

Energy consumption by mode/vehicle type,
country D

Activity data:

m  Vehicle stocks

| Passenger-kilometers
| Tonne-kilometers

Vehicle stock

Passenger cars™

Buses

Rail

Freight road

Rail

Distance
travelled

0

05 1 15 2
WJ/pkm*

0

05 i 15 2 25
2000 w2013 Muitkm

Selected energy intensities, country D




Data and indicators for the 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

MNon-ferrous
Transport

equipment
2%

Rubber
. 3%
Machinery
E%
Woaod
5%

Manufacturing

of which
Basic metals
Chemicals
Non-metallic minerals
Food

Paper and Printing

Energy consumption by

end-use, country A 0 20 40
22000  ®2013

Selected energy intensities, country A

60 a0
MJUSD™
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How to collect
energy efficiency data?



Energy efficiency indicators: stronger data requirements

iea

More easily available data:
Energy balances

\—.

TPES/GDP
TFC/Population

Aggregated
Indicators

End-use Energy /ton steel

efficiency indicators Heating /square meters

Process/appliance

efficiency indicators

— >
data requirement

Energy /dry process

© OECD/IEA 2018



and also... higher data accuracy requirements

m

A

19 )

: energy use + ¢
generic
energy efficiency indicator — .
activity + ¢
%R

ecw

“Ce

iea

Understand the accuracy of energy / activity data — and match boundaries

© OECD/IEA 2018



Addressing the challenge: the IEA experience jea

> Agreed by member countries in 2009 (IEA Ministerial)

> Developed with international community of experts,
based on historical work on indicators (Odyssee, LBNL, etc.)

> A user-friendly Excel template (available online)

Energy efficiency

indicators
> Collects energy consumption and activity data

> Covers four sectors: residential, services, industry, transport

> A new publication: Energy efficiency indicators Highlights

© OECD/IEA 2018



The IEA energy efficiency indicators (EEI) template jea

Energy Efficiency Indicators Template

country name

S R A Sy e e NN RS0 Energy consumption & Activity data for: I

MACRO ECONOMIC DATA Macro

NoUSTRY cme =  INDUSTRY
RESDENTAL ol = SERVICES
TRANSEORT " = RESIDENTIAL

I

IEA DATA and AGGREGATE INDICATOR % TRANSPORT
ELECTRICITY GENERATION Electr

BASIC IMDICATORS Predetermined set of aggregate energy and activity indicators

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

COMSISTEMCY CHECKS To run the integrated consistency checks

© OECD/IEA 2018



Methods used by countries to collect data for indicators jea

» Administrative sources
= before starting new data collection

> Surveys J” )
= representative sample i
= possibly expanding existing surveys \®¢g/ _

» Metering and measuring
= costly but very effective for monitoring specific equipment efficiency

7 cuslc FEET 3

08117 I8
A

-3

» Modelling

= complementary to surveys or stand alone

© OECD/IEA 2018



IEA country practices database

iea

) Pyccrwmit  tharfedm]
ieal International Energy Agency

ABOUT NEWSROOM PUBLICATIONS TOPICS + COUNTRIES ~ STATISTICS

Home » Statistics » Topics » Energy efficiency » EE Indicators Manual

Energy Efficiency Indicators Statistics: Country Practices Database

A supplement to the publication Energy Efficiency Indicators: Fundamentals on Statistics, this database presents practices on collection of data for developing efficiency
indicators from a variety of OECD Members and non-Members.

Practices are searchable by country and territory, sector, methodology and type of available documentation. By sharing these experiences, we hope to help countries and
organisations to develop their own energy efficiency indicators programmes.

Countries and sector

Methodology Available content Search by keywords

territories

O Industry [ Administrative [ methodology
0 Albania “ [ Residential sources O project web site
U Australia [ Services [ Measuring [ questionnaire
U Austria [ Transport C Modelling O report
[ Belgium [ Surveying O results
[ Bosnia and
Herzegovina
[J Brazil
[J Bulgaria
[J Canada
[ China -

An example of how to benefit from each other’s work  hittp://www.iea.org/eeindicatorsmanual/

© OECD/IEA 2018


http://www.iea.org/eeindicatorsmanual
http://www.iea.org/eeindicatorsmanual/isu02.php

IEA country practices database

>

» Questionnaires and other material available e —— S
Austrfalla ) Reslqé?tlal SOUrces - aw'oie:.t L‘JEI?S e
Aust.rla ?::scezrt t:z:ih‘li'l'lgg f]:e;ion"au'e
> Links to various national administrations work P

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

iea

Energy Efficiency Indicators Statistics: Country Practices Databas

A supplement to the publication En mentals on Statistics/~), this datg

indicators from & variety of OECD Members EI'IUI'ID" Members.

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

Information for country practice (R/Su/05)

Sector A
rtcthadsiogy

Drganization

Sare saurees

tertraputan

spanse rate ag

[rp—— 80 Frivite:

Susrvey respongents ol ey ey s e

[T s

Canadid

Natural Resources Canada
e

office of Energy Efficiency

Energy Use Inside and Outside the oo
Dwelling — 2007 Survey of
Household Energy Use -

! Report

1
Buildings

dustrial Faciiities
S —

Al

the OLE

FE vsriien | Contents | Emdous Pas
Appendix B.
Questionnaires

Energy use inside the dwelling

e appendls © of the 2007 Suney of skt Ereg L —
for o comy of the questionnaim on anaray e Insids the dwatling.

Bublieatiang
Regulations and
standard
Statistics and
Anatysis

Proactive Disclosure

€COENERGY

Energy use the

Secthon: Sport recreation velilckes £ Outdeor squipmesnt
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Energy Efficiency Indicators Statistics: Country Practices Database
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IEA tools to support indicators development jea

Energy Efficiency Indicators:
Fundamentals on Statistics

» Fundamentals on statistics:
to provide guidance on how to collect the data needed for indicators

= Includes a compilation of existing practices from across the world
= https://goo.gl/Y8QD1G

» Essentials for policy makers:

= to provide guidance to develop and interpret energy efficiency indicators -y indlestorg

Essentials for Policy Making

= https://goo.gl/agcNg2

Both available also in
Chinese
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[EA indicators manuals are now an online course accessible to all jea

* Global tool; self-paced
and interactive

* For policy makers and
statisticians

* Use by all countries is
welcome

https://edx.iea.org/

Recently launched by IEA
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 The courses are self-paced and interactive and provide participants with the necessary knowledge to develop and use energy efficiency indicators in support of effective policymaking. The aim of these courses is both to better equip policy makers and statisticians to track progress of energy efficiency nationally and contribute to the global effort to track progress against sustainable development goals. The Energy Efficiency Indicators Online courses are a global tool and we welcome the use by all countries https://edx.iea.org/  4

https://edx.iea.org/

The IEA Efficiency statistics:

» Covers 4 sectors (residential,
services, industry and transport)

- Annual end use energy data,
by product

- End use energy efficiency
indicators

- Carbon intensity indicators

e Available online

Highlights publication and excel databaseie

IEA Energy Efficiency Indicators Database (2017 edition) I
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https://webstore.iea.org/energy-efficiency-indicators-2017-highlights

Energy efficiency indicators: an area of fast development
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The importance of end-use data for energy efficiency policy

iea

Detailed end-use energy / activity data and indicators are vital
for energy demand policy and planning, across sectors and end-uses.

Data collection needs appropriate resources - Having no data will cost more!

Collaboration among statistics and policy experts -and among institutions
that may contribute relevant data — is essential to enhance outcomes.

The IEA is committed to facilitate national work and exchange across countries,
with a view to strengthening the long-term institutional capacities

© OECD/IEA 2018
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ervices 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

59% Space cooling

6%

Lighting
10%

Energy consumption by end-use, country C

Activity data:
= Value added
= Number of employees

= Services floor area

Sevices

0 02 04 06 08 1
MJUSD*
2000 w2013

Selected energy intensities, country C
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