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Energy Efficiency
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It’s more important than you think



Energy Efficiency can…
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• Keep people alive and healthy
• Save money and reduce costs
• Reduce greenhouse gas emissions
• Increase business productivity and international competitiveness



but, Energy Efficiency is often:
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• Overlooked in favour of poorer options
• Deprioritised relative to genuine costs and benefits
• Resisted by voters, politicians and policymakers



Common mistakes with EE and DSM
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• Electricity only

• Residential first/only

• Overly focussed on Behavioural types

• Status quo bias

• Considering a narrow area of effect

• Overlooking non-price barriers

• “Bells and whistles” solutions



Myths and misconceptions
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Energy efficiency is dull
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If you say energy 
efficient car, Most 
people think of 
something like this, 
practical, but not fun 

Indy cars are not energy 
efficient, but Scott Dixon 
has made driving one 
efficiently a key strategy 
in winning the 
championship 5 times

The 24 hours of Le 
Mans has been 
consistently won 
by (comparatively) 
energy efficient 
hybrids or diesels 
over the last 
decade



Energy efficiency is just tinkering at the edges
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This chart is from an article 
lamenting the thermal 
performance of British 
buildings, but the average NZ 
building would probably lose 
10 or 15 degrees on the same 
basis

Most people assume 
energy efficiency can 
deliver a few 
percentage points of 
improvement

The difference is energy 
efficiency, therefore, if NZ 
building were as good as 
Norway’s, they would be 
1000% better



Energy efficiency is optional

9

NZ’s cold homes kill more 
people every year than would 
be expected to die from a  
major coronavirus outbreak



Four types of energy efficiency
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Four types of energy efficiency
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Behavioural-
Doing things differently or less
Often cheap, but small
Hard to keep going, inconvenient
The thing people most commonly think 
of as energy efficiency

Technological-
New or different technologies to do the 
same thing
Requires investment and some changes
Often set and forget, can be ‘better’
Largest ‘obvious’ gains

Process-
Using same or different technologies to 
do things differently
Requires investment and large changes
Often needs a new mindset
Very large gains, but can be hidden 
behind assumptions

Systemic-
Efficiency arises from how things 
interact as a system
Requires co-ordination, communication 
and data
Actively managed 
Gains are often ‘indirect’



Behavioural Energy Efficiency
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• Switch off lights

• Take shorter showers

• Use a low-flow shower head

• Walk instead of driving

• ~10-20% savings 

• Useful for emergencies

• Hard to sustain in the long term

• Cheap, or is it?



Example: – Public 

conservation 

campaign
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• 2001,2003,2008 Dry periods

• Public asked to reduce electricity 
consumption by 10%

• Savings of this levels generally 
achieved, although not necessarily 
‘easily’

• Certainly not long term sustainable



Technological Energy Efficiency
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• LED lightbulbs

• Efficient motors and appliances

• Heat pumps for space and water heating

• Insulation and double glazing

• Electric vehicles

• Very large potential savings 

• Requires upfront investment

• Often permanent savings

• Can require a mixture of intervention types to achieve uptake



Renewable power stations
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This is a renewable 
power station

This is a renewable 
power station ?



Generation supply curve
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Renewable 
Generation is 
expensive



Efficiency supply curve
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Energy efficiency 
is cheaper than 
generation on the 
same levelised cost 
basis



Efficiently using electricity is like building 

more renewable generation, only cheaper
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Therefore, we could 
deploy more energy 
efficiency instead of 
building more power 
stations. 

See 
https://www.eeca.govt.nz/news-
and-events/media-
releases/energy-efficiency-key-
action-to-meet-renewable-
energy-goals/ for the full report

https://www.eeca.govt.nz/news-and-events/media-releases/energy-efficiency-key-action-to-meet-renewable-energy-goals/


Process Energy Efficiency

19

• Microwave/RF heating/drying

• Reverse osmosis

• Telecommuting

• 3D printing on site

• Very large potential savings 

• Requires upfront investment and significant change in approach

• Often permanent savings, and co-benefits

• Uptake is often bespoke, largely unknown if it can be done at scale



Example - Industry
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• More efficient energy use can 
sometimes be achieved by changing 
the underlying process

• In this example, hot water and 
chemicals are replaced by ozone, for 
a 90% energy saving

See https://www.eecabusiness.govt.nz/technologies/electrical-
heating-technologies/ for other examples

https://www.eecabusiness.govt.nz/technologies/electrical-heating-technologies/


System Energy Efficiency
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• Load shifting (hot water, EV charging, space heating) to reduce 
peaks

• Traffic Congestion management (e.g. congestion charging, 
start/end time changes

• Significant savings, often indirect (e.g. reduced transmission and 
distribution losses, infrastructure costs)

• Requires co-ordinated and co-operative investment and ongoing 
operation

• Can suffer from unclear responsibilities and lack of leadership

• Highly variable history of uptake and approaches



Definitions and examples
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Hot water
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EV Charging profiles
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Combined impact of DSM for EVs and HW
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Benefits and impacts
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Energy efficiency can give us a cheaper, 

cleaner energy system… 
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.. and a faster, easier and cheaper 

transition to a low emissions economy 
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Energy efficiency has other benefits too
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Load is not growing as fast as people 

expect
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So what?
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• Low cost energy

• Avoided infrastructure cost

• Reduced GHG

• Even you aren’t interested in the above, EE can affect demand 
growth, business models etc. so should be taken into account



Energy Efficiency
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It’s more important than you thought half an hour ago


