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v “Meets the needs of the present without compromising
the ability of future generations to meet their needs”

1. Extraction (from crust) is below assimilation rate
2. Waste production is below assimilation rate

3. No physical degradation

4. Capacity to meet needs is not reduced (cf. Poverty)

v’ Started using GHG emissions as a proxy for sustainability ...
Only addresses part of environmental impact

Jonmind, |

8 ktCO, from making 20 ktCO, from making 120 ktCO,ly for 800 ktCO,/y for
100x40t steel in tower concrete for headwall 100 MW geothermal plant 100 MW coal plant
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Triple Bottom 1ISO 14001 Food Miles Life Cycle
Level 5 Tool Cine Sustainability Global Analysis
Monitor\ Carbon Footprint Analysis Reporting Index
Plan & Zero Waste Green Supply Recycling Green Building
Level 4 Actions Carbon trading Chain Energy Carbon
Emission Trading Scheme Efficiency Tax

‘  Rrecautionary’ ovms and Equality Religion Communit:
Levels / Guiding Principles Principle ~ Standards O 9 .

for Actions _ Legislation Economics Sociology Agenda 21

Brundtland Four System Future
Report Conditions Generations

Environmental Issues What is sustainable?

Interdependence  gygtem Science
Biodiversity Thinking | ife Support
/ Renewables: Conservation laws Capacity
1. Extract less material
2. Have emissions (albeit reduced; one of)
3. Are less detrimental to the environment

4. Need local component to add to NZ economy

v More supply = More emissions & more cost ...
Consider demand reduction

Consider demand substitution
Consider local supply — biomass; solar (PV & SHW)
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4 Electricity - most flexible and expensive carrier of energy

100%

Services from

electric
appliances
(radio, TV,
tools, etc.)
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Electricity - most flexible and expensive carrier of energy

Mobility: Healthy and
- Human powered Comfortable Living:
- Biomass derived - Passive solar
- Renewable - Solar heating
electricity 100% - Waste heat
- Heat pump

- Biomass back-up

100%

(o]

70% High Heat:
- Solar and waste
heat pre-heat
o - Biomass (boost)
- Renewable
electricity
- Fossil fuels
(high heat only)




Energy end use services =

2000 #2005 #2030 #2050

4 Electricity - most flexible and expensive carrier of energy

Mobility:
- Human powered

Higher cost for benefit - Biomass derived

- Renewable
electricity 100%'

eg. Diesel, petroll

High grade heat eg.
Combustion of wood, coal, gas

100%

Increasing cost —

70% High Heat:
- Solar and waste
heat pre-heat
- Biomass (boost)
- Renewable
electricity
- Fossil fuels
(high heat only)

Low grade heat (<70°C) eg.
Solar heated water, geothermal fluids
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Low grade primary eg. Passive solar
ground source heat pump, insulation

Lowest cost for benefit
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eg. Diesel, petroll

High grade heat eg.
Combustion of wood, coal, gas

ational objectives
Looking forward

Increasing flexibility —
Increasing cost —

Low grade heat (<70°C) eg.
Solar heated water, geothermal fluids

Low grade primary eg. Passive solar
ground source heat pump, insulation

Lowest cost for benefit
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Wide range of targets
90% renewable electricity by 2025
16 PJly energy efficiency savings
60% light vehicle fleet are EV by 2050
Facilitate distributed generation
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Wide range of targets
90% renewable electricity by 2025
16 PJly energy efficiency savings
60% light vehicle fleet are EV by 2050
Facilitate distributed generation
Pluralist = Keeping options open
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Policy tools
Reporting eg. SOO
Moratorium on thermal
generation Emissions trading sc
Electricity Commission regulator
Regional and local planning

CONSUMERS

Seeking technical fixes
and ‘soft’ actions

. GHG | focused
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Current status
Profits by sub-sector n
Few new generation / retail entrants
Transmission planning is highly constrained
Increasing energy poverty
International competitive advantage declining
Limited innovation eg. Smart meters
‘Just in time’, short-term driven investment
‘Dry’ year frequency of 1:?7??
Recent investments under-written by government
Ample resources with ‘clean, green’ constraints!
National Vs regional conflicts
Bypass of RMA protections
Unclear message — flip, flop in policy (Gas, ETS)
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Current status Domestic market ...
Profits by sub-sector - Consumers pay for all
Few new generation / retail entrants - Get what pay for

Transmission planning is highly constrained
Increasing energy poverty

International competitive advantage declining
Limited innovation eg. Smart meters

‘Just in time’, short-term driven investment

‘Dry’ year frequency of 1:?7??

Recent investments under-written by government
Ample resources with ‘clean, green’ constraints!
National Vs regional conflicts

Bypass of RMA protections

Unclear message — flip, flop in policy (Gas =<'
° i Nty Regular crisis without:

- 90% renewables
- Electric vehicles
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Possible alternatives
Centralised planning
Agreed profit model
Agreed “reserve” and “firm” capacities
Clearer definition of supply margin
Re-nationalisation of assets
Market reform:
Development of reserve market
KPIs for frequency control, equity
KPIs for embeded generation, substitution
Renewable & efficiency targets on retailers.
Incentives e.g. Feed in tarrifs, Nett metering
Energy supply obligation (2013)
Specification of % local content CAPEX, OPEX
Enforced substitution eg. SHW
Explicit ktCO,/MWh targets
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2000 < 2005 =

Possible alternatives
Centralised planning
Agreed profit model
Agreed “reserve” and “firm” capacities
Clearer definition of supply margin
Re-nationalisation of assets
Market reform:
Development of reserve market
KPIs for frequency control, equity
KPIs for embeded generation, substitution
Renewable & efficiency targets on retailers.
Incentives e.g. Feed in tarrifs, Nett metering
Energy supply obligation (2013)
Specification of % local content CAPEX, OPEX
Enforced substitution eg. SHW

Explicit ktCO,/MWh targets 1. Renewables are anti-inflationary ...
2. Too much money going overseas
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Energy prices are efficient and fair
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Economic transformation
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Climate change impact abatement

Sustainability Economic
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Environment

Sustainability Economic
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Stated ‘energy’ objectives
Energy prices are efficient and fair

Energy system is reliable and resilient

Environmentally responsible production and use
Pluralist = Keeping options open

Recognised national objectives

Economic transformation
Climate change impact abatement

Environment

Sustainability

Economic
Quality of life
Equality

Resource constraints . ..
Have objectives been

quantified / prioritised?
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H Dairy products

Taxation
Fuel supply Workforce
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m Fuel supply senices m Vehicles
@ Timber products B Meat products
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National

Taxation
Non-labour
Manufacturing
Primary
Production

O Crude & petroleum O Vehicles
O Timber products B Meat products
H Dairy products

What is the strategy?
- Competitive pricing
- Early innovation?
- Use of natural resource?

Fuel supply
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World




Climate change abatement ~ Tihoro Nikare

RRE e
A 5 L v
| (R o

B o

<2000 #2005
GHG Emissions Profile

\%Acrtiaﬂs—need—te—b&considered in context-ofouteo

15
Domestic electricity

Other electricity

Air travel

Domestic transport
Industrial

Solvents

Fertliser

Agriculture urine
Agriculture methane
Waste

Energy - other processes

10

tCO2e per person/yr

Forestry

World New Zealand




Climate change abatement

tCO2e per person/yr

20A\G

2 “ 2005
GHG Emlssmns Profile

15

10

tions heedtobeconsidered in

World New Zealand

Domestic electricity
Other electricity

Air travel

Domestic transport
Industrial

Solvents

Fertliser

Agriculture urine
Agriculture methane
Waste

Energy - other processes

Forestry




Climate change abatement

2 “ 2005
GHG Emlssmns Profile

20Agtions needtobe-considered in conte*t—ef—eu%ee

15
Domestic electricity
Other electricity

Air travel

Domestic transport
Industrial

Solvents

Fertliser

Agriculture urine
Agriculture methane
Waste

Energy - other processes

10

tCO2e per person/yr

Forestry

World New Zealand




Climate change abatement

tCO2e per person/yr

20A\G

2 “ 2005
GHG Emlssmns Profile

tions heedtobeconsidered in conte*t—ef—eu%ee

15

10

World New Zealand

Domestic electricity
Other electricity

Air travel

Domestic transport
Industrial

Solvents

Fertliser

Agriculture urine
Agriculture methane
Waste

Energy - other processes

Forestry




Climate change abatement

2 “ 2005
GHG Emlssmns Profile

20Agtionsheedtobe-considered in contextofouteo 7

N
i
N . .r*"« v
Pl < =
‘[ :: i 4
(R s
R el X

15
Domestic electricity
Other electricity

Air travel

Domestic transport
Industrial

Solvents

Fertliser

Agriculture urine
Agriculture methane
Waste

Energy - other processes

10

tCO2e per person/yr

Forestry

World New Zealand

Magnitude and timing (urgency) of response must be quantified.
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Unclear how to apply ‘precautionary’ principle
Few modeling tools / research
Few measures monitored
Limited public understanding
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Reactive market likely to be sub-optimal




National objectives cont.

r

2000 <~ 2005 -~

2030 2050

Sustainability / quality of life / equality
Beginning to internalise externality costs
Limited appetite for behaviour change
Unclear how to apply ‘precautionary’ principle
Few modeling tools / research
Few measures monitored
Limited public understanding

Resource constraints
Huge dependence on imported crude oil
Significant impacts on economic transformation
Significant implications for equity distribution
Reactive market likely to be sub-optimal

National dialogue is required
to support political will ...
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- Historical trends for sectorial growth?




- —\ 7\
SySte m u “ d e rSta “ d I n g Taihoro Nu ‘.“
#2000 2 Cle #2030 #2050
Wi bl'e
Uing ¢ Py S -+ Ho
. fe 0] o e ner w m uCh
for jo Ve/ce GH. 5 Ity >
e .

System understanding appears unclear ...
- Historical trends for sectorial growth?

- Undefined magnitude, timing of change drivers




System understanding
#2000 =2 Clea #2030 #2050
Wi bje
Uing ¢ Py S -+ Ho
. fOrener Wmuch
e ]
Vice,

System understanding appears unclear ...
- Historical trends for sectorial growth?

- Undefined magnitude, timing of change drivers
- Appropriate emphasis ... Urgency? Principles?




System understanding

“ 2000 2 Clea “ 2030 =

b
fo y: ow
rep my
0 rog, e"gy ec Uch 4
fo’- Iey ce GH urlty?

I of
fse
r"’Ce')

2050

re We

System understanding appears unclear ...
- Historical trends for sectorial growth?

- Undefined magnitude, timing of change drivers
- Appropriate emphasis ... Urgency? Principles?
- Measures of sustainability, energy equity and quality of life




System understanding

“ 2000 2 Clea “ 2030 =

b
fo y: ow
rep my
0 rog, e"gy ec Uch 4
fo’- Iey ce GH urlty?

I of
fse
r"’Ce')

2050

re We

System understanding appears unclear ...
- Historical trends for sectorial growth?

- Undefined magnitude, timing of change drivers

- Appropriate emphasis ... Urgency? Principles?

- Measures of sustainability, energy equity and quality of life
- Decision planning ... limited structured input




System understanding
#2000 =2 Clea #2030 #2050
Wi bje
Uing ¢ Py S -+ Ho
. fOrener Wmuch
e ]
Vice,

System understanding appears unclear ...
- Historical trends for sectorial growth?

- Undefined magnitude, timing of change drivers

- Appropriate emphasis ... Urgency? Principles?

- Measures of sustainability, energy equity and quality of life
- Decision planning ... limited structured input

Without understanding, objectives are driven by sentiment ...
- Defines technology uptake
- Essential support for ‘hard’ actions




System understanding

“ 2000 2 Clea “ 2030 =

Ob;
g tg poives .
for y: ow
rep my
0 rog, 19y see Uchq
fo’- Iey ce GH urlty?

I of
fse
r"’Ce')

2050

re We

System understanding appears unclear ...
- Historical trends for sectorial growth?

- Undefined magnitude, timing of change drivers

- Appropriate emphasis ... Urgency? Principles?

- Measures of sustainability, energy equity and quality of life
- Decision planning ... limited structured input

Without understanding, objectives are driven by sentiment ...
- Defines technology uptake
- Essential support for ‘hard’ actions
- Consumption rather than innovation & investment
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Compared with “Think Big”,
this is “Dreaming Small”
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Lack quantification / prioritisation?
Long term ‘quality of life’ is most important

System understanding is unclear
Consensus forming can reveal opportunity

Sentiment plays significant role

Possible improvements
National dialogue

Collaborative planning tools

Social measure collection

Backcast planning
Principled risk abatement
Avoid economic disruptions
Quantify policy implications

We have skills locally
SYACINELEWAE
System construction
Visual media input
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Current status Future vision

Alternative Paradigm

Forging consensus

Public
debate

Technology

Scatter funding Targeted research
Competitive model Quick query response
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Bioenergy opportunities

- Discussion

Hydrogen opportunities

- Discussion

EnergyScape

- Discussion
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Flexiblility

— doesn’t break under tension

— will not give up when confronted with change
Physical dimension

Social dimension

Sustainable energy:

— does not emit...

— does not damage to environment...
— does not exacerbate poverty
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Analysis
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Insight & policy direction
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Market objectives

Balance: Economic, Environmental and Security
objectives Open to new participants: Innovation, cost
competitive
Reliable Image of who pays who ... EDF

Equitable Contracts market ... 24 hrs ahead
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- Principled risk abatement
- Technology dependent — hoping!
- Vision gives stability (cf. gas moratorium; ETS)
- Resource depletion

Open ended visions — Steve ..

« “Unspoken” limitations to the scope of action:
“Soft” targets ... no definative criteria
Energy storage (flow batteries, hydro)
Distributed generation
Use of lignites / methanol / CNG
e Behaviour/ purchasing pat National Vs region Vs local

government roles .
* Integrated home and vehicle €
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Conclusions
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Collaborative analysis can reveal opportunity. Needs

tter definition .
eed consensus forming tools

Solutions may be coming, but we can be pro-active ...

Would NZ benefit from backcast planning?
- More integrated / collaborative planning
- Weighted priority assessment
- Principled risk abatement
- Technology dependent — hoping!
- Vision gives stability (cf. gas moratorium; ETS)
- Resource depletion




