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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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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
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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)
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SCOPE OF IMPACT
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Role of 
Energy 
Efficiency
One of many demand-side 
strategies

IPCC AR6 WGIII: 

By 2050, comprehensive demand-side 
strategies across all sectors could reduce 
CO2 and non-CO2 GHG emissions globally 
by 40–70% (compared to the 2050 emissions 

projection of scenarios consistent with policies 
announced by national governments until 2020)
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Cost of 
Energy 
Efficiency
IPCC AR6 WGIII

• 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



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)

LEE WHITE, ANU  |  ENERGY EFFICIENCY FOR ETP8 18/05/2023

Energy efficiency
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Synergies of 
Energy 
Efficiency
IPCC AR6 WGIII

Several mitigation measures can also 
support sustainable development goals



What areas are the current focus in 

your country? 

How do you think energy efficiency 

works alongside sustainable 

development goals in these areas?
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TYPES OF POLICIES
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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)

Types of energy efficiency policies
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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
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Policy overview
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Building 
codes
Improved building codes can reduce energy 

consumption (e.g., Hjortling et al. 2017), 

Buildings built after construction codes 
were improved have lower energy use 
(Hjortling et al. 2017)

In the EU, residential building code 
requirements have been strengthening 
over time (Economidou et al, 2020)

Energy use intensity has generally declined 
over time; this is particularly visible 
when correcting for increases income 
and other factors that change over time 
(Economidou et al., 2020)

Source: Hjortling et al., 2017

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)
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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)
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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

AI: Awareness raising and information 
programs

(Boza-Kiss et al., 2013)

Achieved savings



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

Existing building stock
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“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

Policy for existing buildings
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Thinking about energy efficiency 

policies currently used in your 

countries, why do you think these 

strategies were chosen? 
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Existing policies Reasons for choices



What do you see as 

opportunities for future policy?
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Opportunities for future Why?



DEVELOPING 
TOOLS
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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

LEE WHITE, ANU  |  ENERGY EFFICIENCY FOR ETP23 18/05/2023

What situations is 
each tool good 
for?
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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) 

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

• Consumers care for energy efficiency and are influenced by 
an energy efficiency label.

• ACs with a higher energy efficiency rating are preferred and 
so are ACs with a better cooling technology. 

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

• Higher environmental concern and knowledge increased the 
value of energy efficiency in the Philippines and, partially, in 
Ghana.

Energy labels in the Philippines and 
Ghana
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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)



Standards are often tightened over time

For example, in the EU, many member states have increased 
minimum energy performance requirements over time 

Australia has also increased these standards over time, and is 
continuing to do so 

This is also often the case for appliance and product standards

For example, US Corporate Average Fuel Economy (CAFÉ) 
standard has changed over time to increase mile/gallon 
requirements for vehicle fuel efficiency 

Sometimes led at the sub-national level 

Change over time
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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

Tracking data is important

LEE WHITE, ANU  |  ENERGY EFFICIENCY FOR ETP28 18/05/2023

A
N

U
 s

to
ck

 im
ag

e



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

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

Climate change 

LEE WHITE, ANU  |  ENERGY EFFICIENCY FOR ETP29 18/05/2023

A
N

U
 s

to
ck

 p
h

o
to



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?
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Summary

What stood out to you? How could your country use it?



Did you begin the session with 
questions about energy efficiency 
that you still don’t know the 
answers to? 

Do you have new questions, and if 
so what are they?
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THANK YOU
Contact Us

Lee White
Zero Carbon Energy for the Asia-Pacific Grand Challenge
School of Regulation and Global Governance 
lee.white@anu.edu.au
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