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Intended learning
outcomes

Learning outcome 1: Understand the key technologies that will
enable the transition to a zero-emissions energy system

Learning outcome 3: Consider the market, regulatory and
policy frameworks that underpin the operation and facilitate

the transition of the energy sector
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Energy efficiency

What is it?
Achieving the same thing using less energy

e.g.,

* Improved insulation and glazing let a building stay warm (or
cool) with less energy input

* A more efficiently designed fridge uses less energy to keep
food cool

* Can also cover behavioural changes, such as doing laundry
with cold water, or setting back thermostats

Image from canva.com
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Answer the quiz on Zoom:

What kinds of strategies does your country currently have for energy efficiency?

(Select all that apply)

. Labels to rate energy efficiency (on products or buildings)

. Financial support to homes or businesses wanting to make energy efficiency
upgrades

. Rules stating minimum required energy efficiency (such as for new buildings,
certain products) : S




SCOPE OF IMPACT
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Role of
Energy
Efficiency

One of many demand-side
strategies

IPCC AR6 WAGlII:

By 2050, comprehensive demand-side
strategies across all sectors could reduce
€O, and non-CO, GHG emissions globally

— 0 (compared to the emissions
by 40-70% ( d to the 2050 emissi
projection of scenarios consistent with policies
announced by national governments until 2020)

well
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M Infrastructure use

Chaice architecture! and
infarmation to guide dietary
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m End-use technelogy adopticn

Currently estimates are not
available (for lab-based meat and
samilar optians - No quantitative
literature available, cverall potential
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B Direct reduction of food
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for recydling. repurposing,
remanutacturing and
reuse of metals, plastics
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Enargy efficient
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and appliances;

shift 1o renewables.

— IF_Modact

I Emissions that cannot be

I socio-cultural factors
I infrastructure use

N End-use technology
adoption

avoided or reduced through
demand-side options are
assumed to be addressed
by supply-side options

Demand-side mitigation can be achieved through changes in socio-cultural factors, infrastructure
design and use, and end-use technology adoption by 2050.

c. Electricity: indicative impacts
of change in service demand

Electricity

W Additional electrification {+60%)

Additional emissions from increased
electricity generation to enahble the
end-use sectors” substitution of electricity
for fossil fuels, e.g. via heat pumps and
electric cars {Table SM5.3; 6.5

Industry
™ Land transport Demand-side
. measures
W Buildings RE™

W Load management® |

Reduced emissions through demand-side
mitigation options {in end-use sectors:
Bsdings, ndustry and Land transpart]
wahich hars potential to reduce

electricity demand®

I .dd. electrification
Industry

I Land transport

I Buildings

I Load management
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Cost of
Energy
Efficiency

IPCC AR6 WGllI

* Avoided demand and efficient appliances
can save money relative to references
scenarios

* In contrast, new construction of energy
efficient buildings is expensive

* Energy efficiency measures in industry
can also be low-cost

Buildings

Transport

Industry

Mitigation options

Avoid demand for energy services

Efficient lighting, appliances and equipment
MNew buildings with high energy performance
Onsite renewable production and wse
Improvement of existing building stock
Enhanced use of wood products

[ Fuel efficient light duty vehicles
Electric light duty vehicles
Shift to public transportation
Shift to bikes and e-bikes
Fuel efficient heavy duty vehicles
Electric heavy duty vehicles, incl. buses
Shipping — efficiency and optimization
Aviation — energy efficiency

_ Biofuels

Energy efficiency

Material efficiency

Enhanced recycling

Fuel switching (electr, nat. gas, bio-energy, Hi}
Feedstock decarbonisation, process change
Carbon capture with utilisation (CCU) and CCS
Cementitious material substitution

L Reduction of non-CO; emissians

Potential contribution to net emission reduction (2030) GtCO;-eq yr'

0 2

b

4

Net lifetime cost of options:

B Costs are lower than the reference

B 0-20 (USD tCOs-eq)

I 20-50 (USD tCO-eq')

I 50100 (USD tC0O:-eq")

I 100-200 (USD tCO-eq”)

I Cost not allocated due to high
variability or lack of data

+———— Uncertainty range applies to
the total potential contribution
to emission reduction. The
individual cost ranges are also
associated with uncertainty

Figure SPM.7: Overview of mitigation options and their estimated ranges of costs and potentials in 2030.
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Energy efficiency

Energy is generally a means to an end, not an end
itself

We use energy to access the services it provides, such as
heating, lighting, cooling, and cleaning

Access to sufficient energy services is generally considered
essential to being able to lead a good life

Energy efficiency can have benefits not just for climate, but
also for increasing affordable access to energy services across
the population (e.g. ability to keep homes a comfortable
temperature)

Image from canva.com
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ynergies of
Energy
Efficiency

IPCC AR6 WGllI

Several mitigation measures can also
support sustainable development goals

Type of relations:

B synergies

B Trade-offs

B Both synergies and trade-offs*
Blanks represent no assessment®
Confidence level;

W High confidence

B Medium confidence

W Low confidence

Buildings

Transport

Industry

Sectoral and system mitigation options

Demand-side management
Highly energy efficient building envelope
Efficient heating, ventilation and air conditioning (HVAC)
Efficient appliances
Building design and performance
On-site and nearby production and use of renewables
Change in construction methods and circular economy
| Change in construction materials
I Fuel efficiency = light duty vehicle
Electric light duty vehicles
Shift to public transport
Shift to bikes, ebikes and non motorized transport
Fuel efficiency — heavy duty vehicle
Fuel shift (including electricity) — heawvy duty vehicle
Shipping efficiency, logistics optimization, new fuels
Aviation - energy efficiency, new fuels
L Biofuels

[ Energy efficiency

Material efficiency and demand reduction
Circular material flows

Electrification

| CCS and carbon capture and utilisation (CCU)

Relation with Sustainable Development Goals
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Section 11.5.3
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a

Section 11.5.3
Sections 11.5.3, B.7.7
Sectian 11,53

Figure SPM.8 Synergies and trade-offs between sectoral and system mitigation options and the SDGs

Related Sustainable Development Goals:
11 No poverty
1 2 Zero hunger
1 3 Good health and wellbeing
1 4 Quality education
1 5 Gender equality
1 6 Clean water and sanitation
7 Affordable and clean energy
1 8 Decent werk and economic growth

1 & Industry, innovation and infrastructure

110 Reduced inequalities

1 11 Sustainable cities and communities

1 12 Responsible consumption and production
113 Climate action

114 Life below water

115 Life on land

116 Peace, justice and strong institutions

117 Partnership for the goals
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What areas are the current focus in
your country?

How do you think energy efficiency
works alongside sustainable
development goals in these areas?

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE



TYPES OF POLICIES
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Table1 Policy types and policy functions

Policy type Policy function Theory of change (for Behaviour type Policy class
the end user)
energyor CO,taxes  To increase the price ofenergy or Response to economic Purchase and Taxation
carbon-based energy in line with the incentives (dependent habitual
polluter-pays principle on elasticity of
demand)
Energy efficiency To reduce the price of energy-efficient Response to economic Purchase Purchase subsidy
obligations options (UK model) incentives
Grants To reduce the price of energy-efficient Response to economic Purchase Purchase subsidy
options incentives
Tax rebates To reduce the price of energy-efficient Response to economic Purchase Purchase subsidy
options to taxpayers incentives
Loans To give peopleforganizations access to  Lackofaccesstocapital/l  Purchase Accessto capital
capital sothey can buy energy- high costof capitalasa
efficient options barrier to investment
On-billfinance To give peoplejorganizationsaccess to  Lackofaccesstocapital/ Purchase Accessto capital
capital so they can buy energy- high costofcapitalasa
efficient options barrier to investment
Regulations To set legally enforceable minimum Inefficient options no Purchase Minimum
standards of energy efficiency for longer available standards
products, vehicles and buildings
Voluntary To set minimum or fleet-average Inefficient options no Purchase Minimum
agreements standards of energy efficiency for longer available standards
products, vehicles and buildings
Standards and To enable other efficiency policiesto na. Purchase Underpinning
norms work. measurement
standards
Energy labelling To enable individuals and organizations ~ Relevantinformation/ Purchase Information and
schemes to take account of energy in their advice provided atthe feedback
purchase decision-making righttime caninfluence
choices
Information, advice,  To enable individuals and organizations  Relevant information/ Purchase and/or Information and
billing feedback, to take account of energy in their advice provided atthe habitual feedback
smart metering purchase decision-making andfor right time caninfluence (dependson
habitual behaviours fpractices choices instrument)

Types of energy efficiency policies

Policies to target energy efficiency can fall into regulatory,

financial, or informational categories

e.g.

* Legally enforceable minimum standards for energy

efficiency of buildings or products

* Grants to reduce the price of energy-efficient options

* Energy labelling schemes to enable people to take account

of energy in their purchase decision-making

(Table from Rosenow et al., 2016)
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Policy overview

These strategies generally work, though imperfectly

Regulated minimum standards do tend to improve building
stock over time, though not always to the anticipated level

Finance measures can sometimes increase purchase of energy
efficient goods, though other times they are unsuccessful

Information in the form of labelling schemes for energy
efficiency does tend to be used by consumers; consumers
generally value energy efficiency

Image from canva.com
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Building

Building type Construction period (count)
C O d e S 1979 1980-2009 2010
Multi-dwelling buildings (320 and 321 A and B) 151 (91,679) 120 (35,024) 85(1022)
Farms (100) 142 (8969) 108 (883) 74(77)
Mainly offices (325) 159 (8761) 137 (4175) 87 (122)
Improved building codes can reduce energy Mainly hotels and restaurants (322) 171(1256) 188 (647) 122 (12)
. . . Healthcare facilities (823) 181(4292) 156 (3253) 102 (96)
consumption (e.g., Hjortling et al. 2017), Schools (825) 178(10,247) 155 (3523) o7 (100)
Sports facilities (824) 191 (952) 148 (603) 104 (26)
Buildings built after construction codes Source: compiled by the author using data from the GRIPEN database, September 2015.
were improved have lower energy use
(Hjortling et al. 2017)
16 -
In the EU, residential building code =
. . wl
requirements have been strengthening 5
over time (Economidou et al, 2020) T _ 141
* ™~
Energy use intensity has generally declined ® -gf
. - , . =)
over time; this is particularly visible 2 % 11 4
when correcting for increases income E‘ 2
and other factors that change over time T E
. D
(Economidou et al., 2020) S " 09 -
= 0.720.72 79
@
b2
06 +————

Table7
Average energy performance [kWh/m?] according to building type and construction period.

Source: Hjortling et al., 2017

Average energy performance [kWh/m?]

1995 1897 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017

Fig. 5. Residential energy consumption climatic corrected per capita, per average floor area of dwellings and per adjusted disposable income of households in EU-15 minus PT
& BE (1995-2017). Portugal (PT) and Belgium (BE) were excluded from the analysis due to unavailability of floor area data.

Source: Economidou et al., 2020 —
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Finance

Finance instruments are not always
effective

Sometimes they are regressive in nature;
people with less ability to pay bear more
of the policy cost (and receive less of the
benefit)

Sometimes perverse price effects occur

Subsidies and rebates can also be expensive
to implement

(Sola et al., 2021)

Table 2 Effectiveness of EE policies: overview of studies and main results of command and control and price instruments (in order of appearance)

EE policy Reference Year of the Country Sector/product  Methodology Evidence on the Comments
study category effectiveness of the policy
Command and control
Codes Aroonruengsawat et al. 2005-2007 USA Appliances Difference in Difference + Decrease in energy
(2012) consumption
Jacobsen and Kotchen 2000-2009 USA Appliances First difference + Decrease in electricity and gas
(2011) regression consumption
with EPA’s Energy
Star data base
Papineau (2013) 2007 USA Buildings Modelling + Price premium: 2.7-10%
Standards Rosenow et al. (2018) - Global - Review B
Lang (2004) - China Buildings Review =
Price instruments
Taxes Villea-Pozo and 2018 Spain Buildings Modelling =
Gonzales-Bustos (2019)
Sterner (2012) - = Transport - — The main beneficiaries are not
the poor
Stemer (2007) - QECD Transport Analysis of price - The main beneficiaries are not
coun- elasticities the poor
nes
Subsidy Jiménez et al. (2016) 2007-2010 Spain Transport Difference in difference  + Subsidies lead to an increase in
selling price of €600
Combination of tax ~ Galarraga et al. (2016) 2012 Spain Appliances Dead weight loss -+ Optimal combination of taxes
and subsidies estimation and subsidies
Jacobsen (2019) - = Appliances Theoretical framework — —*
Markandya et al. (2009) 2007 Europe Household Modelling = Boilers: taxes are cost-effective
durables in Denmark and Ttaly
Lightbulbs: subsidies are
cost-effective in France and
Poland
Panzone (2013) 20102012 UK Appliances Modelling - ‘Washing machines should be
subsidised; lightbulbs and
refrigerators taxed
Rebates Galarraga etal. (2013) 2008-2009 Spain Appliances Dead weight loss - Effect
estimation
Houde and Aldy (2017) 2009 USA Appliances Difference in difference —* Consumers do not always buy
energy-efficient appliances
Datta and Filippini (2016) 2005-2007 USA Appliances Difference in difference + Increase in the sales share of US
Energy Star appliances
Drivas etal. (2019) 2011-2015 Spain Buildings Econometric model + Increase in the subsidy rate
for lower income households
Olsthoom et al. (2017) 2016 EU Heating Choice experiment - A share higher than 50% of
systems free riders

Source: own work

“+" positive impact; ‘—" negative impact

“No impact

" Non-conclusive results
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Value of
energy labels

More energy efficiency products are
generally more valued, and certificates
help realise that value

For both building and appliance labelling
schemes, the exact design of the scheme
can affect impact

(Ramos et al., 2016)

Table 2
Empirical research on the value of certificates or labels for energy products.
Study Sector Results: WTP
Rent (effective) Sales
Eichholtz et al. (2010) Commercial US. 3% (7%) 16%
Eichholtz et al. (2013) Commercial US. 3% (8%) 13%
Wiley et al. (2010) Commercial US. 7-9% Energy Star 308/f2 Energy Star
15-17% LEED 1308/f2 LEED
Fuerst and McAllister (2011a) Commercial US. 4-5% 25%
Fuerst and McAllister (2011c) Commercial US. 3% Energy Star 18% Energy Star
5% LEED 25% LEED

Reichardt et al. (2012)

Daset al. (2011)

Bloom et al. (2011)

Kok and Jennen (2012)

Fuerst and McAllister (2011b)
Chegut et al. (2013)

Brounen and Kok (2011)
Hogberg (2013)

Hyland et al. (2013)

Cajias and Piazolo (2013)

Yoshida and Sugiura (2011)
Deng et al. (2012)

Zheng et al. (2012)

Wall et al. (2013)

Kahn and Kok (2014)

Commercial US.

Commercial US.
Commercial US.
Commercial Netherlands
Commercial UK
Commercial London
Residential Netherlands
Residential Sweden
Residential Ireland

Residential Germany

Residential Tokyo
Residential Singapore
Residential Beijing
Residential U.S.

Residential California

9% Energy Star + LEED.

2.5% Energy Star
2.9% LEED.
Positive and dynamic

—6%
Not significant
19.7%

Ar1.8%

B: 3.9%

C: not significant
E: —1.9%

F/G: —3.2%
Total returns:

B: 227%
C:234%

D: 2.69%

E/F: not significant
G: reference

Negative

28-29% Energy Star + LEED.

8.665/12

Not significant
14.7%

3.6%

Positive WTP

A 9.3%

B:5.2%

C:1L7%

E: notsignificant
F/G: —10.6%.

Negative

4%

Negative

Positive for houses built 1996-2005.
Not significant for newer houses.
Values reach up to 20%

9%.

Source: The authors.
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Comparing
policies

ST: Product energy performance
standards (exclude minimum)
LA: Product labels (voluntary)

SL: Standard labelling (combination of
standards and labels)

BC: Building codes
BL: Building certificates and labels

PR: Green (or efficient) procurement
rules

PL: Public leadership programs
AG: Voluntary agreements

Al: Awareness raising and information
programs

(Boza-Kiss et al., 2013)
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Existing building stock

No one has yet come up with a good solution for mass
improvements of existing building energy efficiency

Rules and mandates can prevent new building stock from
adding to the issue, but it is generally not practicable to require
existing buildings be brought up to code

This leaves it to the private market and mechanisms such as
finance, information, and subsidy — limited efficacy

Buildings occupied by renters face particular challenges — the
renters benefit from improvements but need owners to pay to
make them

Image from canva.com
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Table 1

Categorization of policy measures [Source: Bertoldi & Economidou., 2018].

Regulatory

Financial and fiscal

Information and
awareness

Qualification, training and
quality assurance
Market-based

Voluntary action

Infrastructure
investments

Other

Building codes; Minimum energy performance
standards (MEPR) for new and existing
buildings; Energy efficiency standards for
appliances & equipment; Refurbishment
obligations; Procurement Regulations; Phase-
out of inefficient equipment.

Grants/subsidies; Preferential loans; Tax
incentives; Energy taxation.

General Information; Information campaigns;
Information Centres; Energy Audits; Energy
labelling schemes; Governing by Example;
Information exchange; Awareness campaigns;
Demonstration programmes.

Professional training; Training courses;
Vocational education, quality standards.
Incentives facilitating Third Party Financing/
ESCOs; Energy Efficiency Obligation Schemes
(EEOSs); White certificates; Incentives for the
producers of innovative technologies;
Technology deployment schemes.

Voluntary certification and labelling programs;
Voluntary and negotiated agreements.
Investments in transportation infrastructure
(e.g. railways, road networks), Energy
infrastructure (e.g. generation plants, electrical
grid, substations, and local distribution); Smart
meter roll-out.

Other measures that do not fall under one of the
above categories (e.g. research innovation and
innovation programme, demonstration projects).

From Economidou et al., 2020

Policy for existing buildings

“So far, the evaluation and assessment of existing policies for
EE in buildings (Table 1) suggest that there is no single policy
that alone can achieve a substantial transformation of the
existing building stock and reduce significantly energy
consumption.” (Economidou et al, 2020)

It is particularly critical for countries that are rapidly
expanding built infrastructure to consider implementing
strong standards sooner rather than later

19
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Existing policies Reasons for choices




Opportunities for future Why?




DEVELOPING
TOOLS

22
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What situations is

each tool good
for?

Voluntary standards tend to have lower costs, but less certain
environmental benefits

Minimum required standards have clear environmental
benefits, but without sufficient underlying data can be
challenging to implement and may raise concerns about cost to
consumers

Financial measures can be expensive to implement and may
not reach desired effectiveness

Information measures don’t always have expected impact, but
can be relatively cheap to implement and can begin to build a
database for future improvements

ANU stock image
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W Consumers W Source energy saved (Gowt) W Environment
250

200

150

100

50 4

Mn US dollar in (2012)

2.8 2.9 2.96 3 3.1 32 3.34
MEPS Options (in Coefficient of Performance)

Fig. 5. Benefits of consumers, government, and the environment through 2030.

Shi, 2015

Local policies

Policies for energy efficiency (and anything else) need to make
sense for the place where they are implemented

In setting minimum energy performance standards, for
example, governments tend to run extensive assessments to
find a level of policy that supports energy goals without too
much burden on consumers and country (Shi, 2015)

This can be challenging in places that do not have a lot of
resources for testing and analysis, or do not have a lot of
historical data to work with (Shi, 2015)

They develop an assessment method with a lower data burden,
using a relatively small consumer survey and collecting
information from manufacturers on available technologies
(including how international market shapes cost and
availability)
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Energy labels in the Philippines and
Ghana

ENERGY
GUIDE

AIR CONDITIONER * Consumers care for energy efficiency and are influenced by

COMPANY ABC an energy efficiency label.
Brand: ~

el * ACs with a higher energy efficiency rating are preferred and

fyee so are ACs with a better cooling technology.

Power input:

More stars and
THIS MODEL’S EFFICIENCY higher CSPF mean

more energy
APPLIANCE ROOM AIR CONDITIONER sav]ngs_
SPLIT
COOLING CAPACITY: 5.27kW/hr

Study of middle-income households in Philippines and Ghana
(Kuhn et al., 2022) found that:

THE MORE STARS
THE MORE EFFICIEN

*  Within the range of existing market prices, the energy rating
has a bigger impact on AC choices than the price.

000000000 ‘N

COOLING cAPACITYIE S2TWNIC, mm: * Higher environmental concern and knowledge increased the
NERRGERANT: il value of energy efficiency in the Philippines and, partially, in
CO0UNG CAPACTY Ghana.

3,146 kiWhiyr** | 3 33
.

“EER (Energy Efficiency Rato) Is the measure of energy efficiency for Alr Conditioners, expressed as Watt
of oooling per Wat o secrical power input, Oniy models between 2.5 and 1.5k codling capacly and

e 45*.;, .é’a.mw. Ghors Saniari s G LY For additional information ask your dealer or go to the
hchia ! il o8t g
A b e L BT e BT e ‘@ Department of Energy
\ / Website: www.doe.gov.ph
Fig. 1. Ghanian Energy label. Fig. 2. Philippine Energy label.

Kuhn et al., 2022
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Change over
time

A key feature of energy efficiency policy
in places like the EU and Australia is
evolution over time

There is often growing complexity and
addition of more policy types over
time

e.g. Figure to the right of UK of energy
efficiency policy over time (from
Kern et al., 2017)

Year
1 1 L 1 1 1 1 L L L L 1

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

2001 Enhanced Capital Allowance (S)_

2001 Climate ChangeLevy (T ________________

2003 Energy Programme (R&D) _ _

2003 Sustainable Communities(S)________________

2004 Landlords' Energy Saving Allowance (S)_ _

200858l ProJect LYo oo au s S R
2006 Market Transformation Programme (1) ______
2006 Climate Change & Sustainable Energy Act (R) _

2007 Code for Sustmnable Homes (V)_

2007 Energy Tech

2007 Modern Built Environment KnowItdge Tran.;flr Nttwotl: (R&B

%l
E 2007 Energy Performance Certificates (R} _________________
w 2008 Planning and Energy Act (R) . - o oo oo e ;
g 2008 Low Impact Buildings Innovation Platform (R&D)__m
E 2008 Climate Change Act (R) - ____________ >
v 2008 Living with Environmental Change (S)_ ______.. >
= 2009 National Sustainable Public Procurement Programme (I, P)_ >
c 2009 National Products Policy (RL _________ >
- 2010 Carbon Reduction Commitment Energy Efficiency Scheme (R)_ _ _ o
2 2011 Government Buying Standards (PL__
2011 Non-di ic R ble Heat L.
2011 Energy Efficiency Financing Scheme (S _ .y
2011REFIT(S). ooy
2012 UK Green lnvestment Bank (S} __ >

LEGEND: & = Update of policy, M= End of policy, - - - - = policy continues
| = Information, L = Loans, P = Public p , R = Regul R&D = h and Devel
S =Subsidy, T = Tax, V = Voluntary

CERT = Carbon Emissions Reduction Target, ECO = Energy Company Obligation, EE = Energy efficiency,
EEC = Energy Efficiency Commitment, EESoP = Energy Efficiency Standards of Performance

2013 Capacity Mechanism (S) _ -
2013 Display Energy Certificate (R] __ >
2013 Carbon Floor Price {T)___

2013 Non-domestic Green Deal (L)__ _ >

2013 Green Deal (L)__ >
2014 D ble Heat
2014 Smart metering and billing (RL__ ,,

Fig. 2. The development of the UK policy instruments for building energy efficiency, 2000-2014.
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Change over time

Standards are often tightened over time

300 4
_‘F’; For example, in the EU, many member states have increased
2o T minimum energy performance requirements over time
ES
3 S Australia has also increased these standards over time, and is
£ mo —f0 continuing to do so
= e NL
E 150 - I 1 I —
= L o e .
g | | I This is also often the case for appliance and product standards
2 100 - ,
g | — For example, US Corporate Average Fuel Economy (CAFE)
. . | standard has changed over time to increase mile/gallon
requirements for vehicle fuel efficiency
0 Sometimes led at the sub-national level

01-2005
01-2006
01-2007
01-2008
01-2009
01-2010
01-2011
01-2012
01-2013
01-2014
01-2015
01-2016
01-2017
01-2018
01-2019
01-2020
01-2021

Fig. 3. Improvement of residential minimum energy performance requirements in
some key Member States, since the entry in force of the first EPB Directive.

Economidou et al., 2020
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Tracking data is important

Without collection/tracking over time of housing stock energy
efficiency, it can be challenging to determine what to target for
future change, and challenging to understand which existing
strategies are most effective

Setting in place mechanisms to collect information on building
and product energy efficiency can support future efforts for
improvement
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Climate change

Climate change is expected to increase frequency and severity
of extreme weather events including heatwaves

These events can place severe stress on electricity grids

Buildings that are able to stay within safe temperature ranges
while using less energy will be one of the many things that it’s
important to have in this new environment

Lock in is also an issue

J‘ | In places were cities are growing, a lot of infrastructure is being
| built

If more efficient infrastructure is built, fewer emissions will be
| locked in for future

Much harder to change retroactively

ANU stock photo
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What constraints do you see to
improving energy efficiency in your
country?

Which of the strategies discussed
today do you think may be useful?
Why this strategy?

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE



Summary

What stood out to you? How could your country use it?
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Did you begin the session with
guestions about energy efficiency
that you still don’t know the
answers to?

Do you have new questions, and if
so what are they?

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE



THANK YOU

Lee White
Zero Carbon Energy for the Asia-Pacific Grand Challenge
School of Regulation and Global Governance

Australian
National
University


mailto:lee.white@anu.edu.au
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