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TWO YEARS??

• Marie Skłodowska-Curie Actions

• 2 years ‘out’

• 1 year ‘return’
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Steal all your knowledge

Exploit it!
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Dis United Kingdom

~ 10%

Brexit More Brexit Some more Brexit Nearly Brexit Yet more Brexit Brexit ad nauseam

Nov 2017 Nov 2018



POLICIES ARE AT THE EDGE
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Enabling the capital flows

is what matters

Global ~ $500 bn
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Enabling the capital flows

is what matters



ON THE EDGE
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• A long way from… • Yeahnah
• Although…
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10

• 2nd in world:
• Economy exposure to natural hazards

• Yeahnah
• Although…

Source: GNS Science



ON THE EDGE
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• NZ does resilience

Kaikoura earthquake 2016
Source: stuff

(To fix it)



ON THE EDGE

12

• NZ does resilience

West Coast flooding 2019
Source: stuff

and innovation…



ON THE EDGE
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• UK has floods too…

Sheffield flooding 2019
Source: stuff



ON THE EDGE
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• So you’re good at running hard and fast

• To stand still

• And this is good…

Stuff: 8 Sept 2019. Residents can't go back after beachfront homes at 
Port Waikato deemed unsafe



ON THE EDGE
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• So you’re good at running hard and fast

• To stand still

• And this is good…

Stuff: 28 May 2016. Eating the shore (Oamaru). 



ON THE EDGE
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• So you’re good at running hard and fast

• To stand still

• And this is good…

NZ Herald: 20 March 2019. Extreme heat, disease and rising seas: how climate change 
threatens Auckland 



ON THE EDGE
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• So you’re good at running hard and fast

• To stand still

• And this is good…

South Dunedin flood, June 2015
Photo: Stephen Jaquiery, Otago Daily Times, 16 Dec 2015
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• So you’re good at running hard and fast

• To stand still

• And this is good…

Source: DCC/youtube & Climate Central CoastalDEM



LEADING EDGE
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• 14th in world:
• % renewable electricity (excl nuclear)

• Yeahnah

Source: IRENA 2018

Source: https://www.electricitymap.org/
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• But…

Source: Productivity Commission Source: NZ Stats



NOT SO LEADING EDGE
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There are large ruminants in the 

room

Source: NZ Stats
Images: NZ Beef & Lamb, RNZ, Stuff

~ 3.6m

~ 6.6m

~ 27.5m
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• Although…

Transport



8 Low-emissions economy 

 

Reducing agricultural emissions, particularly from dairying, will also be important. Scope exists for further 
modest reductions in emissions intensity, through higher productivity and wider adoption of current low-
emissions practices. Research into new technologies has the (uncertain) potential to further reduce 
agricultural emissions in the medium to long term. The potential payoff to successful research justifies 
scaling up current efforts. 

Pricing emissions across all land uses, including agriculture, will drive more efficient decisions around how 
land is used. For instance, a well-designed and stable NZ ETS will incentivise land-use change, including 
more afforestation. Introducing agriculture to an emissions price will also incentivise the search for, and 
adoption of, low-emissions practices and technologies. As noted, the short-lived nature of biogenic methane 
calls for a separate pricing system (such as an MQS) that reflects this property, while long-lived nitrous oxide 
emissions should be included in the NZ ETS. To reflect the trade-exposed nature of the sector, current 
technological limits, and the challenges around measuring on-farm emissions, a pricing system involving 
agriculture emissions needs to be carefully designed.  

The Government can best support the rural transition through stable policy, pricing emissions and 
supporting innovation, and making sure its investments in skills development, infrastructure and innovation 
are alert to the needs of emerging rural low-emissions industries. Transparency and advanced notice will 
provide clear signals while helping avoid significant economic and social dislocation in the transition to a 
low-emissions rural economy over the next three decades. 

Transport 
Transport is New Zealand’s second largest source of GHG emissions, contributing nearly 20% of gross 
emissions (and about one third of long-lived GHG emissions). New Zealand’s transport system is dominated 
by private road transport. Compared to other developed countries, vehicle ownership rates are high, public 
transport use is low, and the vehicle fleet is old with poor fuel economy. Rapid population growth and a 
decline in prices for fossil-fuel vehicles have caused the vehicle fleet to greatly expand. New Zealand’s 
transport emissions have risen more than any other emissions source since 1990. 

Adoption of EVs represents the most significant opportunity to reduce transport emissions in New Zealand. 
EV uptake is rising and costs will continue to fall, though price remains a key barrier as well as the limited 
travel range of current EV models. Fast uptake will be critical to achieve a low-emissions economy. For the 
bulk of light vehicles to be electric by 2050, nearly all vehicles entering the fleet would need to be EVs by the 
early 2030s. To encourage EV uptake, and catalyse the transformation to a low-emissions transport system, 
the Government should:  

y introduce a “feebate” scheme, in which importers would either pay a fee or receive a rebate, depending 
on the emissions intensity of the imported vehicle; 

y continue to provide funding for some EV infrastructure projects, to fill gaps in the charging network that 
are commercially unviable for the private sector; 

y raise awareness and promote uptake of low-emissions vehicles through leadership in procurement; and  

y require imported new and used fossil-fuel vehicles to meet fleet-wide emissions standards. New Zealand 
is one of a handful of developed countries without vehicle emissions standards, and risks becoming a 
dumping ground for high-emitting vehicles from other countries that are decarbonising their fleets. 

Decarbonising heavy transport (such as trucks, planes and ships) is more challenging than for light vehicles. 
Large reductions will rely on further advances in technology. Some of the key mitigation opportunities are 
electrification and switching to drop-in biofuels. However, the most effective solution is not yet clear, and 
may involve a mix of fuel sources. The Government should pursue a mix of policies that provides even-
handed support for these technologies.  

Inadequate pricing of vehicle externalities (including emissions), and the tendency of the funding system for 
land transport to skew investments towards roading, stifles the potential for mode shifting and leads to 
excessively high vehicle travel and inefficient vehicle choices. Levelling the playing field for infrastructure 

NOT SO LEADING EDGE
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Source: NZ Productivity Commission

And that doesn’t include 

international aviation

There are large trucks in the room

too
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• But the low emissions economy 
thing…

• Requires electrification of
• Transport

• Heat

• Demand will increase

• Especially at peaks

‘Bxx
xxr’

Source: https://www.nzonscreen.com/
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• Yes, you have peaks

Total NZ electricity demand per half hour (June)
Source: Electricity Authority
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Khan et al 10.1016/j.jclepro.2018.02.309
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• What are the components of residential peak demand in NZ?

Mean load contribution at ‘peak’ (17:00-21:00) by circuit in winter 2015 
Source: GREEN Grid Household Demand data, https://dx.doi.org/10.5255/UKDA-SN-853334

~ 40 households

?

https://dx.doi.org/10.5255/UKDA-SN-853334


LISTENING TO THE EDGE
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• And how might we reduce them?

1. Taking the heat out

2. Lightening the load
Negawatts



LISTENING TO THE EDGE
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”Energy poverty is a price issue”

Source: Saville-Smith 2018

Source: O’Sullivan et al, 2016
https://doi.org/10.1016/j.ssmph.2016.12.006



LISTENING TO THE EDGE
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One response: “Man the heat pumps!”

Study Report SR372 Warm, dry, healthy? Insights from the 2015 House Condition Survey on insulation, 
ventilation, heating and mould in New Zealand houses  
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Discussion box 8. Home heating running costs 

The figure below shows an indicative range of costs for different heating appliances. All costs 
are shown in per unit of heat output (cents per kWh). Fuel prices vary by region and 
provider/plan.  

The lower end of the running cost ranges represents the highest efficiency heaters and 
lowest fuel prices, with no fixed charges attributed to space heating. The higher end of the 
running cost ranges represents low-efficiency heaters, high fuel prices and fixed charges fully 
attributed to space heating (for natural gas and LPG (45 kg bottles) only). 

Heater efficiencies are based on typical highest and lowest heater efficiencies for new 
heaters. Non-ENERGY STAR qualified gas heaters and older heat pumps, wood burners and 
gas heaters may have lower efficiencies, resulting in higher running costs. For unflued gas 
heaters, 30% of the heat produced is assumed to be lost due to the need to leave a window 
open.  

Purchase, installation and maintenance costs are not included in the costs shown below.  

(Figure and data provided by EECA, 2017b)20 

 

                                           
20 Fuel cost assumptions: Electricity 19–40c/kWh; firewood $50–150/m3; natural gas 5.4–
11.2c/kWh variable price; LPG (45 kg bottle) $92–110 per refill; LPG (9 kg bottle) $27–42 per 
refill. No fixed charges have been included for electricity, firewood and LPG (9 kg bottle). For 
natural gas and LPG (45 kg), fixed charges have only been included for the higher end of the 
running cost ranges. This assumes a total annual gas consumption of 3,000 kWh, fixed charges 
of up to $1.45/day for natural gas and up to $115 annual bottle rental charge for LPG (45 kg 
bottles). This represents households where gas is only used for space heating. For the lower 
end of the running cost ranges, no fixed charges have been included. This represents situations 
where gas is also used for other purposes than just space heating.   
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Heat pump
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Flued gas heater -
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Source: BRANZ HCS 2015
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But ‘Efficiency’ is in the eye of the beholder
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Might just replace 
radiant heaters?

Or add demand?

Total NZ electricity demand per half hour (June)
Source: Electricity Authority
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But we’ve forgotten something:

Negawatts?



ACTION AT THE EDGE
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Taking the heat out of peak

Pt Chevalier zero energy house
https://ourauckland.aucklandcouncil.govt.nz/articles/news/2015/12/adm-

case-study-pt-chev/

https://ourauckland.aucklandcouncil.govt.nz/articles/news/2015/12/adm-case-study-pt-chev/


RESEARCH NEEDED
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Taking the heat out of peak

Pt Chevalier zero energy house
https://ourauckland.aucklandcouncil.govt.nz/articles/news/2015/12/adm-

case-study-pt-chev/

?

https://ourauckland.aucklandcouncil.govt.nz/articles/news/2015/12/adm-case-study-pt-chev/


RESEARCH NEEDED
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”Energy poverty is a price issue”

Source: Saville-Smith 2018

X



RESEARCHING THE EDGE
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Source: Dortans et al (in submission) 
GREEN Grid Household Demand data, https://dx.doi.org/10.5255/UKDA-SN-853334

~ 40 households

More efficient residential lighting could reduce New Zealand’s total annual 
demand by 1 TWh and reduce the highest winter evening peaks (at 17:00) 

by at least 500 MW (9%) by 2029.

Lightening the load…

Simple LED uptake model I

https://dx.doi.org/10.5255/UKDA-SN-853334


RESEARCHING THE EDGE
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Source: Anderson et al (in submission) 
GREEN Grid Household Demand data, https://dx.doi.org/10.5255/UKDA-SN-853334

~ 40 households
Upscaled to ~ 110,000 using NZ Census 2013

Lightening the load…

Simple LED uptake model II

https://dx.doi.org/10.5255/UKDA-SN-853334


EDGE THREATS
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Avoiding an EV peak
 

EV Study v1.0  56 Saved: 7-Mar-18 

 

Figure 30: After-diversity EV demand impact per EV for a ‘passive’ (i.e. plug-in-when-get-home) charging pattern, for different types of EV charger 

  

 

 

 

EV Study v1.0  56 Saved: 7-Mar-18 

 

Figure 30: After-diversity EV demand impact per EV for a ‘passive’ (i.e. plug-in-when-get-home) charging pattern, for different types of EV charger 

  

 

 

Source: Anderson et al (2020) Will Flipping The 
Fleet F**k The Grid? 7th IAEE Asia-Oceania 

Conference 2020

Source: Concept 
Consulting (2018) Driving 

Change

Source: Hugosbento87% off-peak



EDGY BENEFITS
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Turn on..

Feed in..

Peak shave

Source: Anderson et al (2020) Will 
Flipping The Fleet F**k The Grid? 7th 
IAEE Asia-Oceania Conference 2020

Source: Energy Storage Journal



EDGY CHALLENGES
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• Not technical

• Not social

• But socio-technical

Energy use = ƒ(materials + attitudes + demographics
+ price 
+ norms + practices) + ‘error’ Well-known 

inelasticity

Why people don’t do what th
ey

‘should’ (Jim
 Skea)

~ 44% of variation

(Huebner et al, 2015)
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• Not technical

• Not social

• But socio-technical

Energy use = ƒ(materials + attitudes + demographics
+ price 
+ norms + practices) + ‘error’ Well-known 

inelasticity

Why people don’t do what th
ey

‘should’ (Jim
 Skea)

~ 44% of variation

(Huebner et al, 2015)

We need some new normals



Our Values

Manaakitanga
Looking after our people
We will pay respect to each other, to iwi 
members and to all others in accordance 
with our tikanga (customs).

Kaitiakitanga
Stewardship
We will work actively to protect the 
people, environment, knowledge, 
culture, language and resources 
important to Ngāi Tahu for future 
generations.

Rangatiratanga
Leadership
We will strive to maintain a high degree 
of personal integrity and ethical 
behaviour in all actions and decisions 
we undertake.

Tikanga
Appropriate action
We will strive to ensure that the 
tikanga of Ngāi Tahu is actioned and 
acknowledged in all of our outcomes.

Tohungatanga
Expertise
We will pursue knowledge and 
ideas that will strengthen and grow 
Ngāi Tahu and our community.

Whanaungatanga
Family
We will respect, foster and maintain 
important relationships within the 
organisation, within the iwi and 
within the community.
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RE-NEWING THE NORMALS
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Sources: https://ngaitahu.iwi.nz/environment/policy/climate-change-strategy/

https://ngaitahu.iwi.nz/investment/ngai-tahu-annual-reports/ngai-tahu-outcomes-framework/
Oratia Media

But how do we do this?

Hunga tiaki
Business    m

anager

“We do not inherit the land from our ancestors, 
we borrow it from our children. ”

Chief Seattle (purportedly)

https://ngaitahu.iwi.nz/environment/policy/climate-change-strategy/
https://ngaitahu.iwi.nz/investment/ngai-tahu-annual-reports/ngai-tahu-outcomes-framework/


Social Technical Financial

WAYS OF WORKING AT THE EDGE
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No one of us has the solution
We have to listen to the edges
We have to radically co-create

New normals

Mō tātou, ā, mō kā uri ā muri ake nei.

For us and our children after us.



THANK YOU FOR HAVING US

@dataknut49


