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Need for emphasis on demand side, particularly energy efficiency

Thetrends inlevel and prafe of electricity demand drive requirements for electricity supply
infrastructure.

Informed scenarios of demand trends and profiles across a range of possibilities are
fundamental to planning of energy supply. These scenarios must be built upon bottom  -up
modelling based on understanding of fundamental service requirements and potential
technological and social change, not just econometric analysis and estimates of

incremental improvement

Failure to understand, forecast and manage demand creates risikviestors, consumers and the
economy as noted on page 16 of the pap&ecent forecasts from AEMO show repeated downward
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Wi 26 Q aO0Sy, hshhodrain Baré 1 [nigidifficult for investors in suppbide infrastructure
to confidently make decisions in such an uncertain environmamthe risk of stranded assets and
unnecessary conflict is growingetthis post 2025 paper makes little reference to theeat to focus
more attention onkey elements othe demand side.

FIGURE 1

Future demand for electricity is increasingly uncertain, due to disruptive changes
in demand and supply, and the need to address climate change.

Figue 41 Operational consumpfion ferecasts versus actual, 2010-18 Figure 13 NEM operafional consumption, actual and forecast, all scenarios, 2009-10 to 2036-37, and
All data on this slide from Australian Energy Market Operator compared fo March 2018 EFl Update
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Active measures to improve energy efficiency, foebdemandside management on activities that

contribute to peak demand at critical periods, and energy productivity improvensshiae the

need for investment in supply infrastructure and deliver econgmivironmental and social
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compliantenergyscenario.
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focused on behingneter renewable energy gendian, energy storage and shetérm demand

response, as reflected by the focus of the Finkel Regieivich suggested energy efficiency was a

job for governments, not energy markets (see recommendation 6TH03. focus is fundamentally

flawed.

Targeted eergy efficiency and demand management strategies can reduce the cost, complexity and
risk associated with changing demand profiles. Figwskdvs how daily demand profiles can be
associated with specific activities. It also shows how changes in ekgcsupiply, particularly

introduction of variable renewable electricity sources, is increasing the significance of managing
demand at key times, such as late afternesarly evening, when residential space conditioning,
appliance and lightingnergy requirenents nowramp up rapidly.

Energy efficiency and productivity improvement can dramatically reshape and reduce energy
demand. However, they require ongoing and strong action, which has been sadly lacking in Australia.
Without it, Australians will waste attmore money and face greater difficulties in driving our energy
transition.

FIGURE 2 (Sources: data from PowerCor substations in Grampians region, Victoria, and AEMO ESOO
2019)

Grampians region demand profiles on peak summer and winter days 2018

Observations:

* Winter morning demand: space heating ‘warm-up’, lighting? Winter afternoon-evening maybe wood, gas, LPG heating instead of

electric?

* Summer overnight load maybe lower due to smaller heat losses from off-peak electric hot water systems?

* ‘Behind meter’ PV reduces summer daytime peak so it shifts to evening — maybe tourism, dining out, entertainment increase

summer evening demand? . . ] .
Future electricity demand profile? How will emerging

=  Grampians Region Electricity Demand — peak hot factors (EVs, storage, EE, demand mgt, etc) change it?
and cold da\/S 2018 Figure 28 Flexible plant ramping, South Australia, Sunday 23 July 2017 (case study 2)
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Figure 3 shows estimates of the contributions of a range of residentiabg@ensuming activities

to summer and winter peak electricity demand in each state. Clearly, more aggressively pursued

energy efficiency measures such as appliance efficiency improvement and building thermal

performance upgrades could reduce peak demand ehange the daily demand profilat the same

time, failure to actively drive demand trends could add to the challenges of managing electricity
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appliance efficieay program was around NEGATIVE $200 per tonne of emission abatdfueht.

stronger action is justified, as proposed in my submissions to the Review.

FIGURE 3
Residential contribution to summer and winter system peak demand
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Australian residential summer and winter peak electricity demand
(MW) by activity and state, 2015 (EnergyConsult 2015) Totals 21,320
MW (S) and 19,086 MW (W)
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My forty years of work in energy efficiency and productivity improvement, spanning all sectors as

well as policy, program development, specific $iteel projects and appliance design, have

convinced me of the enormous potential of these optiongh$antialimprovements in efficiency
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Figure 4 shows my 2014 analysighe potential residential energy savings from adoption of best
on-market appliances and good practices, as well as potential for near term further improvements.
The savings potential has increased since then, due to ongoing technology developoeng
cascaded heat pumps, improved energy recovery and smart management
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digitalisationg data analytics and communications. Instead of just focusing evétue of energy

saved, A2EP identified the much larger business benefits from reducing food loss in the value chain,
extending shelf life and reducing health riskhe team used energy efficiency improvement, data

analytics and emerging technologiestdO KA S@S t I NBS o0SySTAlGa o6& dzaAy3
was not framed as the focus or the main saving, but as a means of capturing benefits more highly

valued by businesses.



This approach reflects a fundamental issue: businesses and householdswlant energy for its

own sake. They want services that they value. Energy, technology, materials, etc are some key inputs

to provision of these services. But technical and social change mean that disruptive ways of
delivering services are emerging. Feample, downloading a movie uses a lot less energy, materials
and time than hiring and playing a D\M@nline shopping is changing the nature of demand for
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Ongoingfailure of energy policy makers to grasp the large and disruptive potential of energy
efficiency and productivity improvementmeand KS& ¢gAff O2y dAydzS (2 0SS Wac

and unexpected change.

FIGURE 4

Residential: Technology transformation
(Based on Pears presentation to Sydney A2SE Workshop, April 2014)

Annual electricity use for some activities in an Australian home: existing stock;
best available now; and possible near future
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Digital Transformation Inter and intra-organisation information flow across interfaces using 14.0 technologies in the food value chain

underpins energy/ resource
Other data

efficiency and productivity

Interconnection within a site, to
information sources, other
businesses and consumers can
help to capture the ‘prizes’ firms
value, and support different

. /l
" Informed, em
> /

statistics
energy ... & , Weather data

' »

\

powered p&ople and ‘good p\r\actices

Source: Transforming
Energy Productivity in
Manufacturing
Australian Alliance for
Energy Productivity
(2018) p.47

production and business models ; / == =
[~ ' ' ) x
; ! =
This facilitates energy = S B mms " ) !
productivity improvement - =z 4 E
Sensors - K
Lo ° i
FOOD FOOD
WHOLESALE
FARM PROCESSING RETAIL PREPARATION PREPARATION
SIOfACE COMMERCIAL HOME

TRANSPORT

TRANSPORT
BULK BULK BULK

TRANSPORT

TRANSPORT
PRIVATE DELIVERY



Need to update the National Electricity Objective

TheESB paper (on p.4) accepts the present NEO as its starting point. Yet is has a core flaw: it focuses
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greatest concerro consumers, and creates a cultural bias against measures that reduce cost but do

not necessarily reduce price, such as energy efficiency and some forms of demand manatgement.
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There is a big difference, and this shift in terminolagthin the paperindicates a cultural bias in
policy developmat that limits capture of optimal outcomes

On p.6, the paper notes that wholesale electricity prices are high, and this is certainly an important
issue. However, the wholesale price is typically less than a third of the retail price, and the structures
of retail prices are distorted, with high fixed charges and limited signals to encourage consumers to
act in ways that improve economic outcomes and consumer benefit.

Modelling

Modelling should include:

1 A wide range of scenarios of energy efficiency imprognt and market shifts in appliance,
building, access/transport, manufacturing transformation, etc, including bottipm
modelling based on fundamental energy requirements for delivery of seraitsadical
technological transformation

1 Scenarios of disptive digitalisation, including replacement of physical activities by virtual
service provision

1 Possible consumdbcused business models that deliver or reframe perceptions of services
that at present involve energy use

1 Development of institutional desigrthat are decentralisednonitortrends,are responsive
to rapid change, and factor in the reality that many different agents are increasingly
impacting on energy outcomes. One aspect of this is the increasing engagement of state and
territory governmentsA Yy Sy adzNAy 3 WGKS tAIKGEA adle 2yQ3 N
(reinforced by political attacks by federal Ministers) that energy is, to a great extent, a state
responsibility.

1 Arange of climate response strategies including but not limitedremge of carbon pricing
approaches, regulatory interventions, financial incentigad technological changecross a
range of policy areas not necessarily traditionally linked to energy, such as housing, regional
development, urban planning, etc.

1 Combinaions of demand side value chain optimisation and energy productivity
improvement

1 Exploration of contingency strategies to manage unexpected closures or failures of large
energy supply infrastructure, or delays in large, lumpy projects such as Snowy 2.0.

Funding should be provided for modelling of scenarios developed by consumers, social justice
groups, health advocacy groups and technology/business model disruptors such as participants in
W3 &delBlIio 22 00K YLIQ YR WKIFEO|{FiK2yQ LINRPOS&aasSao



The issues involekin practical transition will also require increasing attention and analysis.
Impacted communities need to be able to see a future. Powerful incumbent businesses will block
and distort change if they cannot see viable business models for themselves.

We will also have to find a path to deal with a fundamental tension: on one hand, economically
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development. However, most energy consumers, from large busines$esitgholds, have a strong
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business adoption of Pow@&urchase Agreements, household investment in rooftop solar and state

and territory government reverse auctions.

Funding and engagement

I am inclined to the view that the energy sector will need broad engagement with other sectors of
the economy and saety to develop a practical path forward. This will involve engagement with
sectors that, traditionally, have not seen interaction with energy agencies as a priority. For example,
it has taken a long time for social justice and health advocates to engdyéuwilding regulators,

and their involvement with the energy sector is still largely focused on attempts to address
disconnections. More groups like Energy Consumers Australia must be funded, along with social
researchers, business innovators and othdra/e are to understand the context within which

energy solutions will play out in coming years.

A key area requiring engagement is building energy policy and regulation. For example, the National
Construction Code still has no specific requiremeatéimit peak cooling and heating demand, even
though building cooling is a major contributor to summer peak (see Figure 3) and winter peaks (see
Figure 2)Nevertheless, the recent increased stringency for-nesidential buildings, and

introduction of s@arate summer and winter energy requirements for residential buildings may help
to limit peak seasonal demand for space conditioning.



