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Factors relevant to the economics of generation 

 The need for generation

 Trends in demand and price

 Potential for Demand Management

 Technology change (solar PV, Electric Cars, etc)

 The type of generation required

 For peak demand or for (anytime) energy 

 Emissions constraints 

 Fuel type (solar, wind, gas, coal, etc)

 The relationship between generation and networks 

 Differing generation technologies and costs will 

drive differing network structure and costs
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Actual NSW consumption

Maximum generation (2008 revision)

Maximum generation (Owen 2007)2007 consumption projection (Owen Inquiry)

2008 consumption projection (Transgrid)

Shortfall (Owen 2007)

2,500 GWh by 2014

11,600 GWh by 2020

Shortfall (Transgrid 2008)

160 GWh by 2017

3,800 GWh by 2020

NSW energy projections to 2020 – the disappearing shortfall
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Energy Consumption is Falling



The Australian 

Decentralised 

Energy Roadmap 

(Dec 2011): 

Key report of the      
CSIRO Intelligent Grid 
Research Program 2008-
2011

www.igrid.net.au



Peak Load 

Management

Energy 

Efficiency
Distributed 

Generation

Cogeneration

Interruptible loads

Efficient motors & chillers

Efficient Lighting

Efficient showerheads

Efficiency Retrofits

Power factor correction

Gas Chillers

Ice Storage

Electric to Gas Hot Water

Standby Generation

Time of Use tariiffs

Biomass Generation

Small Gas Generation

Solar Photovoltaics

Behaviour  change

Battery Storage / EVs

What is Decentralised Energy  (DE)? 
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The DE Roadmap (in a nutshell):

1. Unprecedented electricity sector capital investment is 

happening now (mainly in networks)

2. Business as Usual is currently delivering: 

higher prices, higher bills & higher carbon emission

3. Decentralised Energy (DE) can deliver:

lower electricity bills & lower carbon emission

4. Removing market barriers to DE requires partnership 

and coordinated Government leadership

5. Not acting now will lock in higher infrastructure and     

carbon costs for decades



C
o

st
($

/M
W

h
)

D-CODE Cost Curves

≈50TWh p.a. of Decentralised Energy 
available at lower cost than coal.    

(equivalent to Victoria’s total electricity use.)

Potential new electricity sector resources in Australia 
by category

Potential to 2020 (TWh/yr) 



D-CODE Cost Curves

by cost component

Potential to 2020 (TWh/yr) 
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Q.  If DE is so good, why is it not happening? 

Lower 

costs 

Lower emissions

Technology 

Frontier

Institutional  

Barriers

A.  Institutional Barriers  (= “market failure”)
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Barriers 

Technical Institutional

Current 

Technology

Current 

Costs

Regulatory 

Failure

Inefficient 

Pricing

Payback 

Gap

Split 

Incentives

Lack of 

Information

Cultural 

Barriers

Classifying Barriers to Decentralised Energy

Institutional barriers are crucial

What it does

What it costs

What slows it down
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Survey of Perceived Barriers

• Do stakeholders agree these 

barriers are real?

• Which barriers most important?

• Do different stakeholder groups 

see barriers differently?

– 800 stakeholders;        

– 200 replies

www.a2se.org.au/images/stories/files/a2se_isf_dm

%20barriers%20report%20june%202011.pdf



Survey Respondents 

Category Respondents # Respondents

Utilities Energy Utility – Network

Energy Utility – Retailer

Energy Utility – Generator

29

5

1

Government Government Agency – Federal 

Government Agency – State 

Government Agency – Local

2

20

8

End User Energy Consumer – Commercial 

Energy Consumer – Industrial

12

2

DM Provider Demand Management Provider

Demand Management Consultancy

Energy Supply Consultancy

8

17

14

Other Environmental organisation

Consumer organisation

Industry organisation

Regulator

Research Institution

Other

16

8

3

2

26

28

*



18th - Lack of Carbon Price -



Stakeholder Type: 

Level of Agreement

Top 10 Barriers to DE 



According to the National Electricity Law...

s. 7 - National electricity objective (NEO)

The objective of this Law is to promote efficient investment in, and 

efficient operation and use of, electricity services for the long 

term interests of consumers of electricity with respect to—

(a) price, quality, safety, reliability and security of supply of 

electricity ...
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The NEM Report Card 2011

CRITERIA GRADE KEY PERFORMANCE INDICATOR

In
 c
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EO

Reliability B
Average Supply Interruption Duration (mins/year)

Reliability Unserved Energy (USE)

Security C Estimated Security Unserved Energy (USE)

Quality Ungraded Customer Severity Index (CSI)

Safety Ungraded Lost time injury frequency

Price C
Residential retail electricity price (c/kWh)

Small business retail elec. price (c/kWh)
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N
EO

Customer bills B Residential electricity bill as % of h’hold spend

Environmental

performance F

Carbon emissions from electricity (t CO2e/yr)

Carbon intensity of electricity  (kg CO2e/MWh)

Share of renewable energy  (% )

Energy efficiency D
Electricity savings as % of total electricity 

consumed

Demand 
management D DM programs as a % of peak demand 

Protection of 
vulnerable 
customers

C

Proportion of disconnected residential 

customers on payment plans and pensions(%)

Number of 'energy poor' households 

Customer 

satisfaction C
Number of complaints per year

Surveyed customer satisfaction

Level of 

competition B
Generation market concentration

Retail market concentration

KEY:   A= Very good;    B= Good;    C= Fair;    D= Poor;    F= Very Poor;    Ungraded= insufficient data
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Criterion:  RELIABILITY 
KPI: System Average Interruption Duration Index (SAIDI)
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Criterion:  PRICE
KPI: Residential electricity price in NEM states (1955-2013)



Criterion:  Environment

KPI: Greenhouse Gas emissions in the NEM



Criterion:  Environment

Greenhouse Gas emissions in the NEM
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Criterion:  Demand Management 

Peak Demand Reduction 
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The Australian Decentralised Energy Roadmap

Distributed Generation – International Comparison

Capacity grew by 20% between 2006 and 2010



Wild Card 1: Solar PV
Australian solar industry:

• 1031MW installed capacity in 2011

• 9400 Employees in 2010

• Growth rate – 210% 2010-2011

International industry growth rate: 44% annually

Cost of Solar PVs is falling fast
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Wild Card 2:  Electric Cars

The Mitsubishi i-MiEV

Q. How many Volts = Australia’s  

total peak electricity demand?

A. ~800,000  (= 6% of the fleet) 

(16kWh of batteries  +

54 kW electric generator)

(16kWh of batteries  +

150 km range)

(Chevy) Holden Volt 



What about wild cards interactions?  e.g. EV + PVs

(Chevy) Holden Volt Cost of Solar PV: 2001-2011

Solar is already at grid parity cost 

in parts of Australia

What happens when you combine: 

cheap solar energy with... “free” battery storage and 

abundant local generation?

(16kWh of batteries  +

54 kW electric generator)



Electric Vehicle Market Share in Victoria 
(in response to different policies)
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Wild Card 3: 

Empowering consumers (& 3rd parties) with data 
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Conclusions

> Network investment is driving rapid rising power prices

> Decentralised Energy is the best real prospect to rein in increasing 

bills

> The is significant Decentralised Energy activity, but small 

compared to the potential 

> Decentralised Energy faces major barriers

> Electricity network business have a key role to play in 

Decentralised Energy 

> Regulatory reform of electricity market is essential, 

– but slow, and not sufficient 

> Other policies, outside of the formal electricity market, will be 

required if a faster pace of change is desired
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Questions?

For more information:

 Australian Decentralised Energy Roadmap

 The NEM Report Card

 Intelligent Grid Research Program 

www.igrid.net.au

chris.dunstan@uts.edu.au

32



Extra slides for reference



Australian 

Distributed 

Energy 

Roadmap 

Components

DE Technology 

Assessment:

Costs, Scale, Limitations

BarriersStatus

Policy ToolsAvoidable Network Costs

Potential

DCODE Model

Optimisation & Outputs:

Costs, Prices, Emissions

Findings & 

Recommendations

Consultation

DANCE  Model



Regulation Enticement

(Incentives)

Information

Overcoming Barriers   - The Policy Palette

Primary Instruments



Facilitation

Pricing

Targets

Regulation Incentives

Information

Regulation Enticement

Information

Coordination

Secondary Instruments

Overcoming Barriers   - The Policy Palette



20 Policy Tools for DE

Regulatory 

Reform
Enticement

Information

Facilitation

Pricing reform

Targets

2

Coordination

1:  DE Coordination Agency

2:  Decouple electricity sales 
from network profits

3:  Reform National Electricity 
Rules 

4:  Streamline DG Licensing

5:  Extend retailer EE targets

6:  DE targets & reporting

7:  Resource assessments & case 
studies

8:  DE handbook & advisory 
service

9:  Network planning info

10: Annual DE Review

11: Energy audits & technical 
support

12: Training & skills 
development

13: Streamline network 
negotiation process

14: DE Ombudsman 

15:  Public recognition & awards

16:  Decentralised Energy Fund

17:  Reform feed-in tariffs

18:  Carbon Price 

19:  Cost reflective pricing

20:  Network support payments 
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Towards an effective DE policy

Australia’s power bill:  ~ $24 billion p.a.

Network Capital Expenditure:  ~ $9 billion p.a. ($34m/day)

DE Savings: ~ $2.9 billion (2020)

An Energy Savings Partnership:

> Focus on reducing peak demand and consumption

> Set ambitious collaborative targets with electricity networks

– E.g. $1billion p.a. in avoided capex and consumers savings

> Regular performance reporting by each network

> Savings Partnership Fund to drive actions  (say, $300m p.a.)

– c.f. UK £500 Low Carbon Networks Fund

> Any unallocated funds offered to other DM service providers

> Build into ―business as usual‖ via economic regulation (AER)

40



Ontario Electricity Conservation and 

Demand Management Program

―Ontario invested about $1.7 billion in 

conservation programs from 2006 to 

2010. 

This will save ratepayers $3.8 billion in 

avoided costs.‖

―new conservation programs … will require 

an investment of about $3 billion over 

the next five years. 

The results will be … an avoided lifetime 

supply cost of $10 billion‖
41

http://www.mei.gov.on.ca/en/pdf/MEI_LTEP_en.pdf 



DE targets & 

incentives in Ontario

Energy Saving Targets 

for Local Distribution 

Companies (LDCs) in 

Ontario

Total Targets 2010-14:

1,330 MW peak

6,000 GWh

LDCs received 

incentive payments for 

achieving over 80% of 

their targets.
42

http://www.oeb.gov.on.ca/OEB/_Documents/EB-2010-0215/Conservation%20and%20Demand%20Management%20%28CDM%29_Code.pdf



Queensland Energy Conservation and 

Demand Management Program

> In 2009/10, Qld Govt allocated $47 million for 

demonstration projects

> In 2010, Energex and Ergon sought and were 

allocated ~$220 million for Demand Management 

programs from the Australian Energy Regulator

> Energex and Ergon now have extensive plans, 

teams, budgets and targets in place to reduce 

demand growth and support DE.
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© Institute for 

Sustainable Futures, 

UTS
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http://www.energex.com.au/network/network_prices/pdf/Energy%20Conservation%20&%20Demand%20Management.pdf
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