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Electricity Generation Capacity
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Peak Demand Problem
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High Cost of Peak Demand

Dinner Time
Power DemandHydro    5¢ kWh  

Gas      25¢ kWh 
Peaking Hydro 12 ¢ kWh

Diesel   40¢ kWh 
Ripple Control, Industry Shut Down 40¢ kWh 

Base-Load Capacity

Peak Capacity

Transmission Capacity 



Growing Peak Demand
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Drought

All time High: 29.06.06
Increase of 4.7% or 299 MW over the previous year

Cable Failure 
In Auckland

Drought



What Causes Peak Demand?

Source: NZ Electricity Commission

Sector Consumption Peak 

Residential 33%

Industrial 45%

Commercial 22%

Total 100% 100%

52%

31%

17%



Environmental Impact of   
Peak Demand

Peak Generation is met by burning Fossil Fuels.
New Zealand’s Carbon Emissions have been 
growing because of growing peak demand.



Solution 1: Invest in More Supply, 
Transmission and Distribution

www.mercury.co.nz

Projected Electricity Generation by Fuel 
Type 2005-2025 (Reference Scenario)

www.med.govt.nz

$ PRICE $ 

Is this a sustainable solution?



Solution 2:  Do Nothing

Power Outages
Let Residents provide their own power

Is this a sustainable solution?



Or…

Adjust demand to meet supply



Adjust Demand to meet Supply

People who have their own generation 
systems, manage their peak power 
demand



Sustainable Energy System

Activities
Energy Services
Appliances

Renewable 
Clean
Variable



Automatic Demand Response

Electricity de France 
Tempo Tariff

Ripple Control

Night Store



Residential Variable Pricing

Customer control of 
demand response to 
price



Issues Raised About the 
Pricing Mechanism 
Non Price Responder

Some percentage of households are not price responsive [ Reiss and White 
2001].

Impact on Lower Income Households
Lower-income households typically use less energy than the average 
consumer; as a result their ability to conserve is reduced [Brandon and Lewis, 
1999].

Lower-income households are more likely to live in electrically heated homes 
and to use inefficient appliances [Herter, 2007; IndEco, 2003].

Lower-income households are more likely to have their living room temperature 
below 16ºC in New Zealand with the consequence of impair respiratory 
diseases [HEEP, 2006]

When confronted with an increase in energy costs, lower-income families tend 
to make “lifestyle cutbacks”, while higher-income families tend to invest in 
energy conservation measures [Dillman and Dillman, 1983].



Solution 3: Informed Residents

Demand Response

Residences keep power demand 
below the critical limit



Residential Households
Residents have different needs, so
Respond in the best way for them



Lets residents choose their response
Much lower cost technology
Also lets people know when renewable power 
is plentiful and low cost

Voluntary Demand Response



Information Communication 
Technology Approach

Smart Grid
Smart Meters
Smart Residential Customers



ICT for Residential Response

Surveys of Christchurch Residents:
Determine information relevance
Measure of demand response elasticities

Price
Environment Impacts
Security of Supply



Christchurch Survey Areas 



Homes in the survey Areas

Avonside
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Linwood

St Albans

Riccarton

Fendalton Merivale



Information Sensitivity
Three Response Factors:
1. Price: If your electricity price were to go up, what percentage increase 

above your last bill would you consider to be large?
2. Environment: What percentage of non-renewable power generation (e.g. 

coal, gas, and diesel) would you consider to be too high?
3. Security: How many power cuts on a winter morning or evening would 

you consider to be too many over the winter season?

Factor Increase 10% 20% 30% 40% 50%

Price Increase 60% 32% 2% 2% 0%

Non-Renewables 35% 33% 10% 6% 5%

1 2 >2

Too Many Blackouts 62% 14% 14% 10%



Response Motivation
Halswell Households Motivation
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Lower income households are more sensitive to price

Random Survey Households Motivation
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Response Activity Change

Winter Peak Time:  Signal received, 
what would you change?

Use a model of appliance penetration 
and probability of use to calculate 
load shedding range. 



Load Shedding Response

Willing to "turn off" something

38%

28%

34%

Price
Environment
Security



Focus Group: Security Warning 
ICT Signal Device



Security of Supply Warning?
Focus group participants were willing to adjust their power use in 
response to a signal in order to maintain a secure supply and lowest 
possible cost
Focus group participants agreed that most people could understand 
what this signal means
Focus group wanted to know when high CO2 emissions occurred



Future Work: 
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