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New Zealand
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No policy or financial support for solar PV (or electric vehicles)
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New Zealand PV Uptake



Interviews with early adopters across New Zealand

• Home owners

• Planning to stay in the 
property long-term

• Spread across income 
bands

• Technologically 
competent

• Information seekers

• Lack trust in power co.

• Desire for independence
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From the Rise of Prosumers



To the Rise of Prosumer Communities
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Blueskin
Bay



The low carbon imperative

Aspirations for resilience in the face of power 
cuts 

King, G., Stephenson, J., & Ford, R. (2014). PV in Blueskin: Drivers, barriers and enablers of uptake of household photovoltaic 
systems in the Blueskin communities, Otago, New Zealand. Centre for Sustainability, University of Otago, Dunedin, New Zealand.
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1st Energy Expo – Dec 2007
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Warm up NZ 
pilot scheme
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Blueskin = 6% of total OtagoNet
network

Blueskin = 50% of total DG capacity



Organically emerging uptake 
spreading through community



Community 1



Further drivers of local energy action

Town as a System
Net exporter of clean 

energy



Community benefits



Social cohesion / philanthropy

Co-op 
set-up

Set share 
prices

Seeking 
members

Seeking 
projects



Community partner projects



Planned prosumer communities

BB example
Schlierberg

Solar 
Settlement, 

Frieburg, 
Germany



Regulated adoption



Collective prosumerism

Ford, R., Whitaker, J., & Stephenson, J. 
(2016). Prosumer collectives: a review. 
Centre for Sustainability, University of 
Otago.



How are end-user – energy system 
interactions changing?

Ford, R., Stephenson, J., & McCulloch, M. (2016). Prosumers, smart grids, and demand flexibility. Proceedings 
of 4th European Conference on Behaviour and Energy Efficiency (Behave 2016), Coimbra, Portugal.



Manage 
constraints

Independence

Control

Local and 
sustainable

Social 
good

Resilience & 
energy security

Efficient 
operation

ProsumerGrid

Incentivise 
investment

Point of 
tension



BAU and Consumer Values

BAU = $ for kWh
Consumer values ignored

Buy kWh

Sell kWh

Grid needs ignored



Peer-to-peer trading to sell excess energy



Peer-to-peer – good for households, might not benefit grid

Grid stress and 
network 

constraints not 
alleviated

Aligned values



Re-framing the grid from the smart 
home up?
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Smart homes and the grid of the future
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Discretionary 
load

Manager

Real-time load

Solar Generation

Storage

Demand management within a smart home



Global demand side technology changes



Energy management opportunities

Smart Home/  Web 
Services Platform

Utility Facing Web 
Services

User Interfaces Smart Hardware Platforms

Energy Portal

In Home Display

Load Monitor

Smart Appliance

Smart Light

Smart Thermostat

Smart Plug

Hubs

Smart Switch

Karlin, B., Ford, R., Sanguinetti, A., Squiers, C., Gannon, J., Rajukumar, M., & Donnelly, K.A. (2015). Characterization and 
Potential of Home Energy Management (HEM) Technology. San Francisco, CA: Pacific Gas and Electric.



Consumers engagement with smart home technology

Remote control of appliances (79%)

Remotely monitoring 
appliances (73%)

Schedule appliances to run 
at pre-defined times (71%)

Ford, R., & Peniamina, R. (2016). Smart Homes: What 
New Zealanders think, have, and want. (Project Report). 
Centre for Sustainability, University of Otago



Consumers engagement with smart home technology

Nurture
Care
Cleanliness
Cooking
Comfort

Protect
Security
Safety
Structure

Conserve
Energy and Money



Barriers to engagement



208 products identified2011

2014

2015

49 still active 119 more identified

~250 HEM products

2016 344 HEM products (even more smart home tech) 

Technology Volatility
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“There have been some 
recent setbacks in the smart 
home market with companies 

like Nest closing down 
Revolv.”

(Technology company)

Market instability
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“These kinds of 
products need to 
work 100% of the 

time without fail and 
that’s not the case 

right now.”

(Retailer)

Lack of reliability
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“I wish these home 
automation companies 

would get on a 
standard. It's too 

confusing for 
consumers.”

(Customer Review)

Lack of interoperability



"I thought this 
was a CD”

(Retail customer)

Poor understanding
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(Customer Survey)

Consumer inaction



So what?



Implications for delivering a smarter home and grid

• Value Proposition: 
Identify how new technologies deliver value to consumers and to grid (load reduction and 
load shifting)

• Education: 
Demystify market, upskill customers in understanding how new technologies work to deliver 
a smart home environment

• Interoperability: 
Identify how different products work individually and together, and how this may be dynamic 
over time 

• Interaction: 
Explore how energy management technologies (and systems) can work with solar home 
systems to deliver maximum benefits to households and grid alike



For further information: 
rebecca.ford@ouce.ox.ac.uk


