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Chapter 1:     Introduction 
__________________________________________________________________________________________ 
 

1.1   Background 
Global warming from the human-generated increase in greenhouse gases in the earth’s 

atmosphere is increasingly accepted by the public and the scientific community as a threat, 

not only to the world economy, but possibly also to civilization. The Stern Review (2006) has 

highlighted the grave likely economic consequences of global warming and the relatively 

small costs in reducing its impact to acceptable levels. The Intergovernmental Panel on 

Climate Change has stated that there is a 90 % chance that human activities are causing global 

warming (IPCC, 2007: 5). This level of certainty is not sufficient to provide a statistically 

significant result in a scientific study, however the severity of possible consequences of global 

warming is such that action on greenhouse gas abatement could be seen as a prudent and 

justified form of insurance. Scientific certainty would most likely only occur when the 

damage from global warming has become irreversible and any corrective action is too late 

(Stern, 2006: ii,x).  

 

The Stern Review (2006: 1) described global warming as ‘the greatest and widest-ranging 

market failure ever seen’. There is market failure due, among other things, to:  

(a) Externalities, “Greenhouse gases are, in economic terms, an externality: 

those who produce greenhouse-gas emissions are bringing about climate 

change, thereby imposing costs on the world and on future generations, but 

they do not face the full consequences of their actions themselves” (Stern, 

2006: xviii);  

(b) Free-rider problems between individuals, between businesses and between 

countries. It is to the advantage of one player to let others bear the burden 

of greenhouse gas abatement, reaping the benefits and avoiding the costs; 

(c) The delay of consequences of greenhouse gas emissions, so that the 

problems caused by the emissions fall most heavily on future generations, 

and current decision makers do not experience the benefits of greenhouse 

gas abatement (Stern, 2006: 351,352). 
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These market failures affect the world electricity supply industry which must play an 

important part in greenhouse gas abatement. It is estimated that this industry will need to 

reduce greenhouse gas emissions by 60% by 2050 if atmospheric carbon dioxide is to be kept 

to the recommended tolerable maximum of 550 parts per million (Stern, 2006: 352) compared 

with the current level of 379 parts per million (IPCC, 2007: 2). The contribution of the 

electricity supply industry to Australia’s greenhouse gas emissions is estimated in 2004 to be 

49.6 % of Australia’s total emissions and to have increased by 43 % between 1990 and 2004 

(AGO, 2006: 6). The Australian electricity supply industry must therefore be a participant in 

any efforts to curb greenhouse gas emissions. 

 

Green Power schemes are a means of countering global warming by encouraging growth in 

the generation of greenhouse-gas-neutral renewable energy. Renewable energy sources 

include solar, wind, small-scale hydroelectricity and biomass. Green Power can be defined as: 

‘electricity that is produced from renewable sources and that has been differentiated 

from other electricity products and marketed as being environmentally friendlier’ 

(Salmelo & Varho 2006:3669). 

In their electricity bill, Green Power customers voluntarily pay an additional premium which 

covers the additional cost of generating the customers’ electricity from renewable energy 

sources. 

In Australia, the special attributes of Green Power are:  

(1)  It is generated by environmentally friendly sources, excluding existing 

large-scale hydroelectric generators;  

(2)  A large and growing percentage of Green Power must be from new 

generators, defined as being commissioned after the start of 1997.  From 1 

July 2006 100% of Green Power is required to be from new generators. 

Because of these special characteristics of Green Power the term with capitalised initials will 

be used in this study to distinguish this electricity product from other forms of electricity 

generated from renewable sources which may be subject to other requirements and 

definitions. While other countries may differ in detail in their definitions of Green Power the 

term will still be used as defined by Salmelo & Varho (2006) above when discussing the 

situation in those countries. 

 

The consumer gains the benefit of contributing to the development of the renewable energy 

industry while offsetting greenhouse gas emissions when buying Green Power. The electricity 
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retailers can gain some marketing advantages and governments can shift some of the 

responsibility and costs of countering global warming onto individual consumers. This study 

examines the place of Green Power in the electricity supply industry and among policies to 

counter global warming, the demand and supply characteristics of the market for Green 

Power, the effectiveness of Green Power in meeting policy objectives (which include, but 

may not be limited to, greenhouse gas reductions) and measures which could increase the 

impact of Green Power in the reduction of greenhouse gas emissions.  

 

In 1989 Green Power schemes were introduced in the United Kingdom and in 1993 in the 

United States, where, as in Australia, the schemes were introduced before retail competition 

in the electricity market. The Green Power schemes grew with the spread of retail competition 

(Wiser et al 2000: 468). By 2002 Green Power schemes were in 17 developed countries (Bird 

et al 2002 (1): 517, 518). Green Power schemes were first introduced in Australia in April 

1997 when the Sustainable Energy Development Authority (SEDA) introduced the Green 

Power Accreditation Program in NSW. This program formulated the procedures for ensuring 

that the products provided by retailers were genuine, giving customers confidence that the 

extra price they were paying for their electricity was in fact going towards development of the 

renewable energy industry (Passey & Watt, 2002: 14). For the year ending June 2004, Green 

Power sales were only 0.25% of total electricity sales, to 1.1 % of electricity consumers. 

However growth in Green Power sales has been strong since that time (ESAA 2005:33, 

NGPASG June 03 – Jun 04: 1). In 2006 they were 78 % higher than in 2004 (NGPASG, 

2006: 2-12). 

 

While a carbon tax could overcome some market failures impeding greenhouse gas abatement 

in the electricity supply industry, the method recommended in the Kyoto Protocol is a cap-

and-trade technique. With cap-and-trade limits are imposed on quantities of emissions and 

firms can sell or buy the rights for emissions to meet their quotas in a special market for 

carbon credits. Green Power schemes use a technique to reduce greenhouse gas emissions 

which differs from both the carbon tax and cap-and-trade regimes. Green Power relies on the 

good intentions of consumers to pay for the additional costs of clean generation of electricity. 

If successful, Green Power could be an important means of reducing greenhouse gas 

emissions at minimal cost to governments and to the rest of society, paid for willingly by 

people. If global warming is not caused by human activities and any efforts for greenhouse 

gas abatement are therefore useless, this risk that the expenditure on abatement is futile is 
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borne by the purchasers of Green Power. These possible advantages of Green Power schemes 

to governments and society in efforts to reduce greenhouse gas emissions give importance to 

the study of the economics of Green Power, including what determines the supply and 

demand in this market and how the Green Power market can be made to function so sales are 

maximised. These matters are examined in this study. 

 

1.2  The market for Green Power  
Economic theory presents the Green Power market as an example of private contributions to 

increase the supply of a public good, which is a good that is non-rival and non-excludable. 

The public good in this case is the reduction in greenhouse gas emissions, a good from which 

no one can be excluded and for which the enjoyment by one person does not diminish the 

enjoyment by others. Literature on the nature of impure altruism (Andreoni, 1990) has 

provided insights into the market for impure public goods of which Green Power is 

considered to be an example (Cornes & Sandler, 1994), (Kotchen, 2005), (Kotchen & Moore, 

2007). Altruism is said to be usually impure because of the private benefits gained by the 

donor sometimes referred to as a ‘warm glow’. A consumer faces a market choice in a 

situation where the public good is already available to the consumer through the efforts of 

others (Cornes & Sandler, 1994:413). For Green Power as an impure public good the private 

characteristic is the satisfaction for the customer in helping preserve the environment, while 

the public characteristic is the reduction in greenhouse gas emissions arising from renewable 

energy generation displacing conventional energy sources. With plausible assumptions, Green 

Power, as an impure public good with substitutes available, can be shown to have a negative 

price elasticity of demand (Kotchen, 2005:297).   

 

Nyborg, Howarth, & Brekke (2006) present a view of consumer motivation to behave 

ethically based on the perception of the behaviour of others, a form of herd behaviour which 

could result in multiple equilibria. This implies that temporary incentives to buy Green Power 

might result in permanent increases in Green Power sales, as detailed in Section 3.4. 

 

1.3  Quantitative analyses of Green Power markets 
Because Green Power has only been introduced relatively recently, information on the nature 

of the market is scarce. Quantitative studies attempting to estimate demand for Green Power 

can be categorised as either stated preference studies or revealed preference studies. Among 
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stated preference empirical studies of the Green Power market in various countries are studies 

by Arkesteijn and Oerlemans (2005) (Netherlands), Batley et al (2001) (UK), Kotchen & 

Moore (2003) (USA), Roe et al (2001) (USA), Wiser et al (2001) (USA), Nomura & Akai 

(2004) (Japan) and Zarnikau (2003) (USA). These studies generally found that a significant 

portion of electricity customers were willing to pay more for electricity from renewable 

sources. Among studies of revealed preferences were Kotchen & Moore (2003) (USA), Menz 

& Vachon (2006), (USA), Menges et al (2005), (Germany), Roe et al (2001) (USA) and 

Wiser et al (2000:467) (USA). A search of the literature found fewer revealed preference 

studies than stated preference studies. None of the above revealed preference studies 

conducted detailed analyses to estimate the response of Green Power sales to price. 

 

1.4  Research objectives and methodology 
The objectives of this study are: 

(1) To identify and quantify factors affecting supply and demand in the market for Green 

Power; 

(2) To assess the effectiveness of Green Power as a greenhouse gas abatement strategy; 

(3) Using what is learned about the Green Power market and the effectiveness of Green 

Power, to assess which government policies, if any, should be adopted with regard to 

Green Power. 

 

To achieve these objectives, once the nature of the electricity supply industry was studied and 

relevant literature reviewed, data were gathered on renewable energy generation capacities 

and costs and on Australian Green Power sales and prices. Regression analyses have been 

conducted with quantity of sales of Green Power as the dependent variable to determine 

which explanatory variables have statistically significant coefficients and, if possible, to 

estimate an elasticity of Green Power demand with respect to own price. The findings of these 

analyses inform the policy analysis that follows. 

 

1.5  Contribution of this study  
The main empirical investigation concerns identification of factors driving demand for Green 

Power in Australia using price information, where available, for the various Green Power 

schemes, sales information from published audit reports and other data. The empirical part of 

the study differs from the other studies cited above in using actual Green Power sales as the 
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dependent variable, price for each scheme as an explanatory variable and not relying on data 

on stated preferences or survey data on attitudes. The main aim of this study is to estimate the 

elasticity of demand for Green Power with respect to price from revealed preferences while 

attempting to discern other factors that may affect the market. The only study cited above 

which estimates a response to price using revealed preferences is by Kotchen & Moore (2003) 

whose probit model estimated the effect of price on the probability of participating but did not 

give an estimate of elasticity (Kotchen & Moore, 2003:12). There are no empirical studies of 

the elasticity of demand for Green Power in Australia, so this study adds to empirical 

understanding of the Green Power market. The theoretical studies cited above generally agree 

that this elasticity should be negative and this prediction is tested here. The own-price 

elasticity of demand for Green Power is important because governments wishing to increase 

renewable energy consumption need to know the likely consequences of policies such as tax 

changes affecting the price of Green Power. An analysis of policies to maximise Green Power 

sales also forms part of this study. 

 

1.6  Plan for this study 
The electricity supply industry and government measures to reduce greenhouse gas emissions 

in the context of Green Power are described in Chapter 2, where the structure of the electricity 

supply industry and aspects of the industry which are relevant to greenhouse gas abatement 

are discussed. The effectiveness of government policies including the legislation which 

introduced Green Power is assessed.  

 

Chapter 3 presents a survey of the literature on Green Power and discusses theoretical 

considerations on the most effective and economically efficient ways to reduce greenhouse 

gas emissions. Theories on the nature of the demand for Green Power are examined and the 

predictions of consumer surveys analysed.  

 

Chapter 4 examines the statistical techniques used and Chapter 5 uses these techniques to 

identify factors affecting demand for Green Power. Regression analysis is used to find which 

variables appear to have the most effect on Green Power sales (based on sales data from 

published Green Power audits and price data from other sources). The price elasticity of 

demand for Green Power is estimated. The Green Power market is then compared with the 

ordinary electricity market. 
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In Chapter 6 supply factors in the Green Power market are analysed using data from the 

literature. Assessments are made of long-term trends in production costs of renewable energy, 

the extent to which Green Power could be profitable to retailers and of whether there are 

supply constraints on Green Power sales.  

 

In Chapter 7, the place of Green Power among government policies to counter climate change 

is assessed and actions by governments in Australia to increase Green Power sales in a cost-

effective manner are identified. The likely consequences and effectiveness of a number of 

government policy options are analysed. Concluding remarks are presented in Chapter 8. 
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Chapter 2:     The Australian Electricity Industry and Greenhouse Gas 

Policies 
__________________________________________________________________________________________ 
 

2.1  Introduction 
Green Power is a product offered by various companies in the Australian electrical supply 

industry. It is also a product which is promoted by Australian governments as part of an effort 

to curb greenhouse gas pollution in response to the greenhouse effect. This chapter explains 

how Green Power schemes work in Australia and overseas and examines the place of Green 

Power in the electricity supply industry and also as part of the attempts by Australian 

governments to form a climate policy and reduce the emission of greenhouse gases. 

 

Sections 2.2 and 2.3 review energy production globally and in Australia and give details of 

the main companies in the electrical supply industry and in the Green Power industry. The 

magnitude of the Green Power market is compared in Section 2.4 with that of the renewable 

energy industry and with the overall electricity supply industry. The structure and functioning 

of the industry are examined in Section 2.4 to identify those aspects which favour the 

reduction in greenhouse gas emission and those factors which undermine greenhouse gas 

abatement.  Section 2.5 examines the role of the Australian coal industry as a participant in 

the energy industry and as an advocate in the formulation of government energy, research and 

climate policy. The subsequent sections review the policies of the Australian federal, state and 

territory governments aimed at reducing greenhouse gas emissions and literature analysing 

these policies. At the end of the chapter there is a brief assessment of the overall effectiveness 

of Australian greenhouse gas abatement policies.  

 

2.2  Australian energy industry 
The total energy supplied by Australia, in the form of fuel produced was 4,416,742 gigawatt-

hours (GWh) in 2001/02 (ESAA, 2003(1):33). Of this 2,987,461 GWh, or 67.6 % of total 

production, was exported as fuels such as coal and natural gas, leaving 1,429,461 GWh for 

home usage (ESAA, 2003(1):33).  World energy consumption in calendar year 2002 was the 

equivalent of 9,405 million tonnes of oil of which Australia used the equivalent of 112.9 

million tonnes (BP, 2002:28). Thus Australia accounted for 1.2 % of world energy 

consumption. With 20 million people, Australia has 0.33 % of the world’s population, so 

Australians consume energy at about 3.6 times world average.  
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The energy devoted to electricity production in Australia was 628,106 GWh but after losses in 

the generation of electricity the electrical energy available for final consumption was 211,961 

GWh, 34 % of the energy content of the input fuel (ESAA, 2003(1):33).  

 

2.3  Overview of the Australian Electricity Supply Industry 
 

2.3.1 Participants in the Electricity Supply Industry 
 

The Australian electricity supply industry is diverse in its structure. In 2003 there were 

government owned vertically integrated monopolies in Western Australia and the Northern 

Territory, state owned oligopolistic corporations in New South Wales and Queensland, 

monopoly state owned corporations in Tasmania, a government-private industry joint venture 

in the ACT and privately owned and operated companies in Victoria and South Australia. By 

2008 the electricity supply monopoly in Western Australia had been divided into four 

companies, the industry in Queensland had been partially privatised and the New South Wales 

government was attempting to privatise part of its electricity industry. Electricity is regarded 

as an essential service and the reliability achieved across Australia by this variety of 

organisations is such that there are on average 121.44 minutes of loss of service per customer 

per year (ESAA 2003(1):50).  Electricity is supplied to domestic customers for only 1.5 % of 

the average household income (ABS, 2000:6, 7). The wholesale market prices for electricity 

are relatively uncontrolled, with a maximum allowable price, while the prices to customers 

are mostly regulated by governments reflecting the essential nature of electricity in daily life. 

 

A description of the industry in 2001-02, is presented in the Appendix, Table 9.1 , and a 

summary appears in Table 2.1 . The value added for the electricity industry was $10.6 billion 

(ABS 2003(2): 34) or about 1.5 % of GDP, similar to the 1.5 % of average household income 

mentioned above. The largest electricity supply company in Australia is Energy Australia 

which is the government owned distribution and retail firm based in the Sydney area. 
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Table 2.1  Summary of electricity supply industry in June 2002  
Power Capacity of Generators (MW) 44,772 
Generator Sales  (GWh)  201,141 
Electricity Sales  (GWh)  176,279 
Number of Customers 8,969,093 
Number of Green Power retailers 13 
Green Power Sales (GWh) 404.9 
Green Power Purchased by Retailers (GWh) 711.8 
Green Power Eligible Generator Capacity (MW) 1,169 

Information from ESAA (2003) and Geoscience (2003) 
 
 
Depending on the function they perform in the supply process companies can be categorized 

as generation, transmission, distribution, retail and wholesale or combinations of any of these. 

Figure 2.1 shows the flows of funds and electrical energy amongst these participants. Control 

and regulation of the electricity supply industry is a state responsibility and each state has its 

own pool of electricity into which generators send their product over the high voltage 

transmission network to various distribution regions. From this pool distribution companies 

draw electricity to deliver to the customer. Also the wholesalers and retailers buy the 

electrical energy and sell to the customers from this pool. The retailer buys electrical energy 

from the wholesale market where prices are volatile and sells into a generally more regulated 

retail market in which prices can be set by government agencies. In Figure 2.1 this pool of 

electricity exists as a flow through the wires of the transmission and distribution network. The 

state pools of eastern states’ electricity are interconnected by links with capacities that are 

small in comparison with the capacity of each states’ generators. For example, power capacity 

of the interconnectors between NSW and Queensland in 2002 was 680 MW towards the north 

and 1,180 towards the south while the combined generating capacity of these two states is 

24,111 MW (ESAA 2003(1): 43).  Therefore the bulk of each state’s electricity is provided 

from within that state. Figure 2.1 shows that Green Power generators send electrical energy 

into the transmission and distribution network in the same way as ordinary electricity 

generators and Green Power customers (labelled ‘GP’ on the diagram) draw their electricity 

from the same distribution network as ordinary electricity customers. 
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Figure 2.1 Flows of money and electricity in the Electricity Supply network 
 

Supply side participants in the Green Power industry are mainly generators and retailers. 

Table 2.2  summarises details of the generators state by state and Table 2.3  summarises 

details of the retailers. In general, government-owned companies are obliged to reveal details 

of their operations in annual reports. Private firms, while they must reveal information to 

shareholders required of all publicly-listed companies, often only reveal totals in businesses 

which may include other commodities such as natural gas and may not reveal volumes of 

sales even if the value of sales is stated in annual reports. Some of the details for private 

companies given in these tables are therefore inferred from sources other than the 
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Table 2.2  Electricity generators capacity by state or territory in June 2002 
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From figures for excess of capacity over maximum demand on the bottom row of Table 2.2, 

with the Snowy Mountains Scheme generators available for use for both NSW and Victoria, 

there was excess generating capacity to meet maximum demand for 2001- 02. NSW has the 

companies with the largest generating capacity and, possibly, with the most market power. 

Table 2.3  Electricity supply retail company details by state or territory in 
June 2002 
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Some companies listed in Table 2.3 are listed as retailers and generators because of their sales 

to the Aluminium industry. The total electrical energy generated for aluminium sales was 
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estimated to be 26,600 GWh for 1998 which would be 15 % of all sales for 2001-02 (Denniss, 

2000:8). All the green power retailers are in this table. Energy Australia is the largest retailer 

in Australia, followed by Energex, Integral, Ergon and Western Power. All these large 

retailers are Green Power sellers and are government-owned. 

 

By the nature of networks, each transmission company is a natural monopoly in each state and 

each distribution company is a natural monopoly within the region where it operates. There is 

only one electrical transmission company in each state and only one distribution company in 

each region. It is not worth any aspiring competitor’s while to create a competing separate 

network. Therefore the transmission and distribution companies are either state owned or 

regulated and cannot discriminate against any generator or any customer. These companies 

perform the service of maintaining the network to conduct electricity at prices controlled by 

the government. Generators, wholesalers and retailers, on the other hand, can operate in a 

competitive market. Generators can negotiate selling prices to the pool of electricity and 

retailers, and wholesalers can negotiate prices for purchasing from the pool and negotiate 

selling prices with customers. A retail firm can also be the distribution firm for a particular 

area and so can have monopoly rights to customers for the network services but may have to 

compete with other retailers to sell the electricity. If a retailer is also a distributor the price 

which the retailer can charge in the distribution area is regulated. 

 

In the mid-1950s the electricity supply industry was almost entirely government owned 

(Beder, 2003:224). By the late 1990s, electricity supply in Victoria and South Australia was 

almost entirely conducted by non-government corporations (ESAA 2002:7). The governments 

of the other states and territories retained ownership of most of the industry’s assets in their 

jurisdictions. In 2006 Western Australia’s vertically integrated Western Power was divided 

into four separate companies. Northern Territory Power and Water Corporation remained 

vertically integrated, controlling all phases of electricity supply (ESAA 2002:8). In 2007, the 

retail aspects of the Queensland electricity industry were opened up to competition with the 

government-owned distribution companies performing a retail function only within a 

regulated market to customers who chose to retain these companies as their retailers. The 

other states had industries with a number of government-owned corporations. These were 

government-owned monopoly firms in the transmission and distribution sectors and 

competing, government-owned retailers and wholesalers.  
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A small amount of generating capacity is privately owned in Queensland, Western Australia, 

and New South Wales including some approved Green Power generators. The Australian 

Capital Territory has a distribution and retail company, ACTEW/AGL, which is half owned 

by the ACT government and half owned by the non-government Australian Gas Light 

Company. 

 

The principal fuels used for generating electricity in 2001/02 and 1999/00 are shown in Table 

2.4  as percentages of the total electrical energy generated. 

 

Table 2.4   Fuel usage for electricity generation 1999/00 and 2001/02 in 
Australia 

 

Fuel 1999/2000 2001/2002 

Greenhouse gas 
intensity of fuel 

CO2/GWh 
Black coal 56.80% 58.50% 944 Tonnes 
Brown coal 27.50% 25.90% 1341 Tonnes 
Gas 7.20% 7.60% 551 Tonnes 
Hydro 8.30% 7.70% 0 
Source of 
information 

ESAA 2001:28 ESAA 2003(1):33 ESAA 2003(2):4 

 

If the total amount of electricity generated remained the same over this period this change in 

composition would represent a drop in overall greenhouse gas intensity. That is, a drop in the 

number of tonnes of carbon dioxide equivalent of greenhouse gases per gigawatt-hour of 

electrical energy generated.  The magnitude of this drop would be 0.34%. This drop is a result 

of the increase in the use of gas and black coal as a proportion of the whole. However, 

because the total amount of electricity generated increased by 4.75 % to 192,000 gigawatt-

hours over this period the emission of greenhouse gases would have increased by 4.4 %, and 

so the increase in electrical energy used overwhelmed any savings in greenhouse gas intensity 

over this two-year period. 

 

2.3.2 Renewable energy in Australia 
 
Table 2.5 , summarising information in Table 9.1 in the appendix, gives the generating 

capacity of companies providing renewable energy using information from Geoscience 

Australia (2003). The figures are adjusted to show those facilities operating in 2001-02 and 

those firms producing Green Power which is more strictly defined than renewable energy. For 

example old large-scale hydro is not Green Power as these facilities are not sufficiently 



 

 16 

environmentally friendly since they involved flooding of usually wooded areas with 

consequent emission of greenhouse gases from rotting underwater wood. Not only are Green 

Power accredited generators required to conform with stricter environmental conditions than 

non-accredited renewable energy generators but Green Power must also at that time have 

consisted of at least 80% of energy from new renewable generators commissioned after the 

start of 1997. There are a total of 145 companies listed as renewable energy generators, 141 of 

which are Green Power generators, although this table only lists the larger entities. There are 

thus many small players in the Green Power generating field as well as most of the generating 

and retail companies in Table 2.5 . The companies with the largest Green Power generating 

capacity are Southern Hydro, Eraring Energy, Stanwell and Energy Developments Ltd. Two 

of these firms are government owned. One is owned by a firm based in the USA and one is an 

Australian company. In 2007 about 3.3 per cent of generating capacity and 2.5 per cent of 

consumed electricity was from non-hydro renewable sources in Australia (Garnaut 2008:476). 

 

The data for this study are drawn from information available on Green Power retailers 

between July 1998 and December 2005. During this time the number of Green Power retailers 

increased from 13 to 22. In 2006 Green Power in Western Australia was taken over by 

Synergy, one of the daughter companies of Western Power. In 2007 the opening of the 

Queensland retail electricity market to competition was associated with the withdrawal of 

Energex from the Green Power market. This Green Power product was taken over by other 

retailers, most probably because this company was constrained to operate as a retailer only in 

a regulated market while Green Power is an unregulated product. By June 2008 there were 28 

Green Power schemes of which only 9 (ActewAGL, AGL, Country Energy, EnergyAustralia, 

Ergon Energy Queensland, Integral Energy, Origin Energy and TRUenergy) retain the names 

used in 2005. The trend has generally been towards privatisation. If the NSW state 

government were successful in selling electricity assets it is not clear what effect this would 

have on the Green Power schemes based in that state.   
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Table 2.5  Companies generating renewable energy in 2002  
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Table 2.5 (cont.)  Companies generating renewable energy in 2002 
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SUBTOTALS 1,673,022 770,756 

Total Green Power KW with 80% post Jan 1997   963,445 

(Geoscience 2003) 

 

2.3.3 The National Electricity Market (NEM) 
 
In December 1998, the National Electricity Market commenced operation with the 

participation of electricity supply companies in the ACT, NSW, QLD, VIC and SA. Tasmania 

officially joined this market in May 2002 but the practical participation of Tasmania needed 

the completion in April 2006 of the Basslink interconnector, a transmission line that enables 

Tasmania to trade electricity with the mainland (NEMMCO 2002:7). This interconnector has 

a maximum capacity of 600 MW of power towards Victoria and 300 MW towards Tasmania. 

This market, managed by the National Electricity Market Management Company 

(NEMMCO), is for wholesale electricity sold into a regional pool by the generators. Power is 

purchased from this pool by retailers. This market has to respond to special properties of 

electricity as a product for sale. Among these properties are: 

 

(a) There are only limited capabilities to store electricity. Storage is possible through, 

for example, the pumping of water back into a dam for re-use in hydro-electric 

generation later. Such facilities exist at Wivenhoe in QLD and Tumut 3 in the 

Snowy Mountains but their capacity is limited compared with total demand. 

 

(b) Once generated electricity will flow along any paths to which it is connected. A 

generator sends electricity into a pool, users draw from the pool and an individual 

generator cannot control who uses the electricity it generates. 
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(c) Supply and demand for electricity must be in balance at all times even though the 

demand for electricity can vary greatly at different times of the day, week and 

year. The network operators must ensure generators provide enough power to the 

pool to balance the power being drawn from the pool otherwise the essential 

requirements of voltage, frequency and stability will not be met. If voltage and 

frequency are not kept within certain limits unwanted disconnections of 

generators or customers must be forced with the risk of uncontrolled chain 

reactions of further automatic disconnections and major blackouts (Short and 

Swan, 2001:88). A network must be operated with sufficient reserve between the 

capacity of the generators supplying the pool of electricity at any time and the 

demand of consumers at that time. This reserve is called ‘spinning reserve’ and 

the spinning reserve is generally required to be larger than the largest generator in 

service at that moment in time to ensure continuity of supply in the event of loss 

of that generator (Queensland Dept of Energy n.d). 

 

(d) Consumption of electricity can have unpredictable fluctuations that influence the 

spot wholesale price of electricity. Customers typically pay a price reflecting only 

the average cost of production of electricity even though the spot price of 

electricity to the retailer can vary greatly in the course of a day. For example, in 

NSW the retail price of electricity is to some extent regulated by the Independent 

Pricing and Regulatory Tribunal while the wholesale spot price is determined in a 

bidding process in the National Electricity Market. That portion of the price of 

electricity relating to charges for maintenance of the distribution and transmission 

network is regulated, as is electricity sold to customers by a retailer who is also 

the distribution company in the area. 

 

(e) The generation of electricity is capital intensive and the addition of capacity is a 

slow process. Because there is only a limited ability to store electricity, peaks in 

demand are met by generators which must lie idle during periods of lower 

demand. For economic reasons these generators are less efficient as more efficient 

generators are used to sell the most electrical energy and meet base demand of 

consumers throughout the day. The cost of electricity to the retailer is greater 

during peak times when the cost push of less efficient generators and demand pull 

of consumers results in higher prices for retailers drawing electricity from the 
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pool (Short et al 2002:3). Generators are categorized as base load; intermediate 

load; two shifting (that is operating for the morning and evening peaks and 

possibly between these times); and peaking (that is operating only during 

extremes in demand), in ascending order of cost per gigawatt-hour generated and 

descending order of efficiency (Queensland Dept of Energy n.d.). 

 

(f) Spinning reserve must be maintained to meet rapid changes in demand for 

electricity because generators take time to be brought into full operation. For 

example, in a steam driven generator water must be boiled to create steam and 

this takes time. The time taken to bring the generator on line depends on the type 

of generator. Coal fired generators take 5 – 8 hours to start, gas turbines take 

about 20 minutes, reciprocating engines are faster again (Queensland Dept of 

Energy n.d.) and hydro generators take about one minute to start (NEMMCO n.d. 

online). Renewable generators such as small scale hydro, wind and solar would be 

quickly brought on line but the biomass generators would be generally similar to 

the coal powered steam generators in the time taken to start from cold. 

 

(g) Electricity is regarded as an essential service and the costs of interruptions can be 

very high. 

 

In the National Electricity Market each generator submits prices for each of its generating 

units for each half hourly period of the day by noon on the previous day. These prices are for 

electricity supplied at various power levels for that time. For each region the NEMMCO 

directs generators to supply electricity if their supply offer is less than or equal to the price 

offered in that time interval. Power is drawn from generators with the cheapest offers first 

then from the more expensive offers if demand requires it and so on until full demand is met. 

NEMMCO can set a maximum price that will be paid for electricity at which generators still 

have to provide the power required even if the unregulated market price may be higher than 

the maximum (Short et al 2002:4). The price cap was $5,000 per MWh but was then increased 

to $10,000 in March 2002. Because the capacities of the interconnectors between states are 

comparatively small, and losses high, the prices at which electricity is sold at any time can be 

different in different regions. Retailers and generators may enter short or long-term contracts 

with each other to hedge against risk of excessive fluctuations in prices on the wholesale 

market combined with the sale of electricity on the largely regulated retail market (NEMMCO 
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n.d. online). Consumers do not face this type of risk because of the regulated retail market. 

The ability of generators to enter into risk minimizing contracts helps Australian generators 

avoid problems encountered in the wholesale electricity market in California in 2000 where 

such contracts were not allowed. (Beder, 2003:103, 105). The NEM has been criticized 

because it “provides no incentive for generators to invest in new capacity, because 

undersupply keeps pool prices high.” (Beder, 2003:146), so that generators have an incentive 

to avoid increasing capacity. Another disincentive for investment in new plant is the risk that 

competing generators may reduce prices if there is a proposal to build more generating plant 

making investment in new generators unattractive. The benefits of any investment are well 

into the future. Another criticism of the NEM is the extent to which its procedures may enable 

generators to withhold supply and manipulate prices. Short et al (2002) found that in the NEM 

“generators have been successful in structuring their behaviour in a way that results in higher 

prices than would be expected under truly competitive conditions.”  

 

A further market reform which has been introduced in Australia is retail contestability. Full 

retail contestability means customers can choose any retailer in the NEM area although they 

must retain the distributor in their area and pay the distributor regulated prices for network 

access and maintenance. Full retail contestability was introduced in NSW and Victoria in 

January 2002 with SA following in January 2003. By the end of June 2003 about 125,000 

customers in NSW and 206,000 in Victoria had changed retailers (NSW Government Auditor 

General 2003:39).  This represented about 6 % of customers in those states. Queensland 

introduced retail competition in 2007. 

 

The price of ordinary electricity paid by the consumer is therefore determined by the outcome 

of the retailers’ negotiations with generators and distributors, as well as by the degree of 

competition faced by the retailer from other retailers. With the risk-minimising contracts 

between generators and retailers, the price of electricity to the consumer at any moment in 

time reflects an average cost of electricity from the generator over time rather than the hour-

by-hour fluctuations of this cost of electricity.  

 

2.4  Industry features affecting greenhouse gas abatement 
In light of the discussion of the Australian electricity supply industry presented above some of 

the factors affecting the ability of the electrical supply industry to reduce greenhouse gas 

emissions are discussed in this section. 



 

 22 

 

2.4.1 Industry features impeding the growth of renewable energy 
 
There are aspects of the electrical supply industry which without any wilful efforts by 

stakeholders act as barriers to the development of additional renewable energy generation 

plant. Examples of these barriers are: 

 

• Subsidies to the aluminium industry mean the status quo is more entrenched than 

otherwise with the electricity supply industry depending on aluminium production to 

consume a large base load. Also long term contracts between aluminium smelters and 

coal power stations further entrench dependence on fossil fuels (Hamilton and Turton, 

1999:3, 4). 

 

• The transmission network serves the existing fossil fuel and large hydro power 

stations and transmission line costs serving remote renewable generators may be 

substantial. 

 

• The decision has been made by governments to not impose a carbon tax so the 

external costs of fossil fuel generation are not considered by market participants 

(Energy Futures Australia 2002:27). 

 

• Because the owners of brown coal fired generators in Victoria have paid large sums of 

money for their assets they have an incentive to make maximum use of the polluting 

assets such as Hazelwood power station which is one of the most greenhouse gas 

intensive generators.  

 

• The National Electricity Market operator, NEMMCO, is not allowed to discriminate 

amongst generators on the basis of their greenhouse gas intensity and so cannot act to 

encourage reduction in emissions by choice of generator (NEMMCO 2002:27). 

 

2.4.2 Industry features encouraging the growth of renewable energy 
 
There are also aspects of the electrical supply industry which without any wilful efforts by 

stakeholders could encourage development of additional renewable energy generation plant. 

Examples of these helpful features are: 
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• The relative contributions to the cost of electricity to the customer are: generation 

(including transmission and distribution costs of energy losses) 35%; transmission 

12%; distribution 48% and retail margin 5% (South Australian Government Auditor 

General 1998 online). The components of the price the customer pays that are affected 

by additional costs from the introduction of renewable energy generators are only the 

transmission and generation portions which amount to 47% of the final price. For 

example, in NSW the combined transmission and generation components are 41 % of  

total electricity supply assets in that state and 33 % of the total revenue. In Queensland 

the corresponding figures are 35 % for assets and 22 % for revenue (ESAA 

2002:36,42,48).  Therefore, if the cost of generating and transmitting renewable 

energy from a particular plant is 100 % more than the average for non-renewable 

sources this would result in a maximum increase of 47% in the cost of providing a 

customer with electricity from that renewable source. There are also marketing costs 

to the retailer estimated to be 23% of the retailer’s costs in dealing with the sales of 

the product (SEDA 2000 p 2.5). However since the retailer’s component of total costs 

is only 5% of total costs of electricity these marketing costs only represent an 

additional 1% of total costs bringing the total percentage of additional costs of Green 

Power to the customer to 48%. The electricity consumer is therefore to some extent 

cushioned from any increases in generating and transmission costs associated with 

renewable energy. 

 

• Demand management strategies may reduce the peakiness of demand for electricity 

and increase the efficiency of usage of existing plant. 

 

• Growth in the industry is predicted to be 2.8 % per year. From 2002 to 2010, 7000 

MW of new generation capacity with 60,000 GWh of additional consumption, costing 

$10 billion, is expected to be installed (ESAA 2002:41). If renewable generators are to 

be constructed it would be more feasible to provide them to meet growth rather than to 

replace existing generators. 

 

• Because they can start quickly, hydro, wind and solar renewable energy generators do 

not compete with base load generating plant but with peaking generating plant which 

is the least efficient and most expensive to operate. However, because of the 
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intermittent nature of supply from these technologies they are not regarded as reliable 

enough to be used for peak loads at all times and cost comparisons are generally made 

with the base load generating plant. 

 

• Provision of the interconnector across Bass Strait enables excess Tasmanian hydro-

electricity to be used in the mainland states and reduce overall greenhouse emission 

intensity. 

 

• With retail contestability, green power products give retailers a means of 

differentiating themselves from others where there is little else to distinguish retailers. 

This is especially so when the price of non-green electricity is regulated. This may 

give retailers some incentive to promote green power (Passey and Watt, 2002:12). 

Wiser (2000:207) surveyed  electricity suppliers and found that marketers consider the 

ability of electricity customers to readily change retailers encourages growth in Green 

Power sales. 

 

• Renewable energy generators are generally provided in small increments with faster 

returns and may be attractive from this point of view in the light of disincentives to 

investment in large generators arising from long construction times and uncertainty 

about profits. 

 

2.5  The Australian Coal Industry 
As an indication of the importance of the coal industry in the Australian economy, in financial 

year 1998/99 the sale of goods and services in the coal mining industry was $11.577 billion 

and value added by the coal mining industry was $5,380 million (ABS 2000: 70), or 0.91 % 

of GDP (ABS 2003).  A total of 225 million tonnes of black coal and 67 million tonnes of 

brown coal were produced in Australia in that year (ABS 2000:39).  The demonstrated 

recoverable resources in Australia at that time were 51 thousand million tonnes of black coal 

and 41 thousand million tonnes of brown coal (ABS 2000: 19) so any serious depletion of 

coal reserves is not imminent. Almost all brown coal was produced in Victoria. Brown coal is 

generally not exported, as the water content makes it uneconomic to transport (Australian 

Coal Association n.d.) as well as relatively inefficient as a fuel in electricity generation. In 

1998/99 about 80 % by value of coal production was exported (ABS 2000:126). The 
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production of coal in Australia is generally free of subsidies from the government compared 

with other countries in western Europe (Anderson and McKibbin, 1997: 5). Officially, 

government subsidies to the mining industry in 1998/99 were $1.8 million in operational 

funding and $141 million for the diesel fuel rebate, equivalent to only 1.2 % of industry sales. 

 

The coal industry has much to lose from any large increase in renewable generating capacity. 

Industry advocates such as the Australian Coal Association support a greenhouse gas 

abatement policy involving the construction of coal fired power stations with more efficient 

technologies such as fluidized bed combustion and integrated coal gasification combined 

cycle systems. These techniques give more complete combustion and can involve the re-use 

of the hot exhaust gases from the gas turbine to make steam to drive a steam turbine. The 

efficiency of such power stations could be above 50 % compared with an OECD average 

efficiency of 38 % (Australian Coal Association n.d. online). It is possible that an increase in 

efficiency of a power plant from 38 % to 50 % would give a reduction in greenhouse gas 

emissions of 32%. Such new power stations require considerable capital expenditure for their 

construction in an industry where incentives for building new generating capacity are not 

well-defined. A study commissioned by the Australian Coal Association found that electricity 

generation using the burning of biomass such as wood wastes with coal, using conventional 

power stations, could reduce the greenhouse gas intensity of coal-fired plants to the levels of 

gas-fired plants (Electric Power Research Unit 2001 online). Greater efficiency in coal fired 

generation, as well as co-firing, are therefore competitors to renewable energy as a means to 

reduce greenhouse gas emissions. Another means by which coal-power electricity generators 

could decrease emissions is with carbon capture and storage, and, though still unproven, this 

option has received government support (Kent 2006: 1060). 

 

2.6  Climate Policy in Australia 
In response to growing concern about climate change due to greenhouse gas emissions, the 

Australian Government ratified the United Nations Framework Convention on Climate 

Change in December 1992. This convention committed signatories to reducing greenhouse 

gas emissions so the concentrations recommended by scientists of these gases in the 

atmosphere could be attained and sustained. Specific targets of around 5 % below 1990 rates 

of greenhouse gas emission by 2008 - 2012 were later agreed at Kyoto in December 1997. 

The Australian Government committed itself to a target of 8 % above 1990 levels over the 

period 2008 – 2012 and signed the Kyoto Protocol in April 1998. While still intending to 
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meet the agreed target in greenhouse gas emissions the Australian Government refused to take 

the more binding step of ratifying the Kyoto Protocol until the change of federal government 

in Australia took place in 2007. 

 

Before 2008, the emphasis in Australian federal government policies regarding greenhouse 

gas abatement was to encourage voluntary actions from businesses and the public rather than 

using any coercive measures. In 1994 the Australian Government decided not to impose a 

carbon tax (Energy Futures Australia 2002:27) which could have provided incentives for 

renewable energy development and other means of greenhouse gas abatement. In doing so, 

the government chose not to use what Denniss (2000: 9 – 11) has argued to be the simplest, 

most efficient, effective and fairest method of greenhouse gas abatement. A discussion of the 

policies for using economic incentives to reduce greenhouse gas emissions is presented in 

Chapter 3. The voluntary approach guided the formulation of the National Greenhouse 

Strategy published in 1998 as an agreement by the Commonwealth, state and territory 

governments, with input from local government, industry and community groups (AGO 1998: 

iii). This strategy proposed actions on three fronts: 

a) “improving awareness and understanding of greenhouse issues” 

b) “limiting the growth of greenhouse emissions and enhancing greenhouse sink 

capacity” and 

c) “developing adaptation responses” (AGO 1998: iii) 

 

The National Greenhouse Strategy was organized into eight modules two of which relate to 

(a) of the list above, five modules relate to (b), and one to (c). The module relevant to Green 

Power is Module 4 of the strategy, “Efficient and Sustainable Energy Use and Supply”. This 

module deals with greenhouse gas emissions from non-transport energy use, which in 1996 

were 231.1 Mt (CO2 equivalent) or 55 % of national net greenhouse emissions, and 13 % 

greater than 1990 levels. This module includes such measures as (with numbering as in the 

strategy document): 

 

4.1  “Mandatory targets for the uptake of renewable energy in power supplies”. 

This is the most coercive element of the strategy and “intends that electricity 

retailers and other large electricity buyers will be legally required to source an 

additional 2 % of their electricity from renewable or specified waste-product 
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energy sources by 2010”. This is intended to encourage the growth of a 

renewable energy industry in Australia. 

4.2 “Extension of green power schemes” involving an agreed definition of green 

power and oversight of this process by Commonwealth and state and territory 

governments (AGO 1998: 4.1-4.7) 

 
Module 3 of the National Greenhouse Strategy involves partnerships between governments, 

businesses and the community to develop voluntary programs for greenhouse gas emission 

reduction. For example, the Greenhouse Challenge program, introduced in 1995, and 

expanded in the National Greenhouse Strategy, arranges agreements with companies to 

reduce greenhouse gas emissions and subject themselves to a monitoring and reporting regime 

to verify compliance. Federal government funding is $35 million over 8 years from 1995. Of 

the 265 participating companies in 1998, electricity supply companies contributing 90 % of 

emissions from electricity generation were members and the actions undertaken were 

predicted to reduce emissions by the equivalent of 21 Mt (million tones) of carbon dioxide in 

the year 2000 compared with what would have occurred without this program (AGO 1998: 

14). The number of participating companies had grown to 700 by the year 2001-02 (AGO 

2002). 

 

Each state has developed its own greenhouse gas abatement policy in conjunction with the 

National Greenhouse Strategy. In general, as in the national strategy, the voluntary approach 

is adopted by the states. The words “partnership” and “encourage” appear frequently in 

national and state greenhouse gas abatement policy statements. The general lack of coercion 

in state and federal greenhouse gas abatement policies contrasts with the multiplicity of the 

programs and it appears a large number of weak initiatives attempt to substitute for a single 

strong initiative such as a carbon tax. Some examples of these programs are: 

• Greenhouse Gas Abatement Program (GGAP) 

• Cities for Climate Protection Australia (CCP) 

• The Greenhouse Challenge 

• Household Greenhouse Action program 

• Renewable Energy Equity Fund (REEF) 

• Renewable Energy Commercialisation Program 

• Renewable Energy Showcase 

• Energy Smart Business Program (NSW) 
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• Energy Smart Homes program (NSW) 

• Victorian Greenhouse Strategy 

• Queensland Greenhouse Strategy 

• State Sustainability Strategy for Western Australia 

• National Greenhouse Strategy (Tasmania) 

• South Australian Government's sustainable energy objectives. 

 

There are two important exceptions to the voluntary approach: the national Mandatory 

Renewable Energy Target (MRET) scheme and the NSW Electricity Retailer Greenhouse 

Benchmarks. The MRET scheme was initiated in the Renewable Energy (Electricity) Act 

2000 in federal parliament and requires electricity retailers and other large purchasers of 

electricity to buy at least 9,500 GWh of electricity from renewable sources by 2010 over and 

above Green Power purchases. Renewable energy for the purposes of this program has a 

broader definition than for Green Power and MRET accepts the newly expanded portions of 

old hydro electricity and co-firing of wood wastes and other wastes with coal, sources not 

allowed in Green Power schemes. Intermediate targets have been set for the monitoring of 

progress and penalties will apply for shortfalls in sales of renewable energy compared with 

that company’s allocated liability at a rate of $40 per MWh of shortfall. Participating 

companies demonstrate their compliance by the presentation of renewable energy certificates 

to the Office of the Renewable Energy Regulator giving proof of the generation of set 

amounts of renewable energy. These certificates are sold by the renewable energy generator 

and can be traded in a market separate from the National Electricity Market. Additional costs 

to participants in this scheme can be passed on (MRET Review Panel 2003: 34). The MRET 

scheme uses regulation through a mandatory target in combination with market forces in its 

use of tradeable renewable energy credits (Kent and Mercer 2006: 1058) and is the world’s 

first ‘genuinely mandatory rather than merely aspirational renewable energy target regime’ 

(Kent and Mercer 2006: 1049). The Act requires a review of the functioning of the scheme 

and a previously mentioned report by a specially convened panel was submitted to the 

government on 30 September 2003. A contribution to this review was a report commissioned 

by the Council of Australian Governments which recommended the replacement of the 

renewable energy target with an emissions trading scheme (Council of Australian 

Governments, Commonwealth of Australia, 2002:57). Although the review eventually 

recommended the retention of MRET the review process caused a good deal of uncertainty in 
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the renewable energy industry (Kelly, 2007: 332) and this has been a factor discouraging 

investment in additional renewable energy generating capacity.  

 

Another comparatively coercive measure, the NSW Electricity Retailer Greenhouse 

Benchmark, was announced in May 2002 by the NSW Premier and the Minister for Energy to 

commence operation on 1 January 2003. The scheme requires retail electricity suppliers and 

generators who sell directly to customers to reduce the greenhouse gas emissions per 

customer by 5 % from a base of 1989-90 levels by the year 2007. Progress targets for 

intermediate years were set and retailers are penalized by up to $15 per tonne in excess of the 

targets. Some Renewable Energy Certificates purchased by retailers under the MRET scheme 

may be counted towards the target (NSW Government Department of Energy 2003 online).  

 

Both the MRET scheme and the NSW Benchmark scheme are criticized in the Council of 

Australian Government’s report (2002) as poorly targeted, uncoordinated and creating 

uncertainty due to inconsistent regulations in different jurisdictions. In dictating renewable 

energy targets, both schemes are favouring one method of reducing greenhouse gas emissions 

instead of allowing the full play of what may be lower cost greenhouse gas abatement 

measures such as greater energy efficiency (Council of Australian Governments 2002:230). 

On the other hand, the MRET scheme can be said to be aiming at too low a target by 

international standards. For example, California has a renewable target of 20% by 2017 and 

the European Union has an overall target of 22.1 % by 2010 (MRET Review Panel, 

2003:238,249). The Business Council for Sustainable Energy argued that to meet the 

additional demand created by MRET 1500 MW of new renewable energy generating capacity 

will be required. This is only 65 % of the 2350 MW to be provided by projects already under 

development. MRET therefore will not provide sufficient impetus to the renewable energy 

industry as the targets are too low (BSCE 2003:5). To the extent that renewable energy 

sources are more expensive, both schemes will increase costs of producing electricity in a 

manner without additional taxes, so the schemes are more politically palatable to governments 

and less noticeable to consumers than an explicit carbon tax. In terms of goals, the renewable 

energy target under MRET for 2002 was 1100 GWh (Office of Renewable Energy Regulator 

2008:23). This is exclusive of and larger than the Green Power purchases by retailers of 712 

GWh for the same year although Green Power electricity is more effective in  encouragement 

of renewable energy development per unit. For the year 2001-02 the target of 1,100 GWh of 

renewable energy to be produced was exceeded by 90 GWh and so the MRET scheme can be 
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said to be effective, although only 1 % of the renewable energy to be produced over the life of 

the scheme has been produced so far. About $700 million investment in renewable energy 

plant has occurred so far under the scheme (Rossiter, 2003:5,14,21).  

 

The Australian government ratified the Kyoto Protocol in 2007 and committed the 

government to increase the Mandatory Renewable Energy Target to 20% of Australia’s 

electricity supply by 2020 and to introduce a national emissions trading scheme by the year 

2010. These policy changes represent large modifications of the National Greenhouse 

Strategy. 

 

2.7  Encouragement of the renewable energy industry 
In considering means to increase the use of Green Power, Fuchs and Arentsen (2001) 

highlight the inherent resistance to change on both the supply and consumption side of the 

electricity supply industry in developed countries, evolving as this industry has, without 

drastic change over more than a century. For consumers this resistance comes from “long 

experience with electricity provision by monopoly suppliers and the associated lack of 

consumer choice and responsibility for product differentiation” (Fuchs and Arentsen, 

2001:525). They propose that marketing activities for Green Power are best directed at four 

identified target types of customer who are not especially environmentally concerned. This is 

because environmentally concerned people are relatively few in number and would have 

already become Green Power customers (Fuchs and Arentsen, 2001:534-537). The resistance 

to change of the ‘techno-institutional complex’ in industrialized societies is likely to slow the 

adjustment to a low-carbon economy unless a major climate-related catastrophe changes 

attitudes of decision-makers (Unruh, 2002:323). In an examination of the Green Power 

markets in Sweden, the Netherlands, Germany, United Kingdom and Switzerland, Markard 

and Truffer (2006) note that voluntary schemes like Green Power generally have a much 

smaller impact than compulsory schemes such as carbon taxes, feed-in tariffs (whereby the 

electricity customer can sell electricity generated by the customer back to the grid at a fixed 

price), or renewable portfolio standards (RPS) (by which government regulations state what 

proportion of electricity will be generated by renewable energy sources). These compulsory 

schemes may neutralise the effects of Green Power unless suitable regulations can ensure that 

Green Power sales add to the effects of the compulsory measures. For example, if the 

renewable energy portion dictated by the renewable portfolio standard or encouraged by the 

feed-in tariff can be included in the renewable energy content of the Green Power product, the 
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effects of Green Power are weakened. If a carbon tax is used, Green Power will be 

advantaged as Green Power generators will emit only small amounts of greenhouse gases. 

Regulations need to ensure interactions between Green Power and other schemes to 

encourage the renewable energy industry are mutually beneficial. While Green Power may 

have a lesser impact than compulsory measures, the awareness of the issues that the Green 

Power market encourages among both consumers and producers of electricity could be an 

important factor in the adjustments needed for society to evolve to living in a low greenhouse 

gas emission economy. Green Power was considered to have brought about the construction 

of a total of 200 MW of renewable energy capacity in the above five countries between 1997 

and 2001 (Markard and Truffer, 2006:315-320). An example of a possible negative 

interaction between various efforts to encourage the growth of renewable energy generation is 

a non-accredited Green Power product offered by Energy Australia, Australia’s largest 

electricity retailer. This product does not offer renewable energy from new generators nor 

does it undertake to provide renewable energy over and above the basic requirements of the 

national Mandatory Renewable Energy Target, although it could possibly displace sales of 

genuine Green Power (MacGill, Outhred and Nolles, 2006:21). 

 

The role of Green Power in effectively reducing the transaction costs in the market for 

environmentally friendly electricity consumption has been observed in the literature. 

Transaction costs saved include the hypothetical costs of finding a suitable renewable energy 

generator and verifying that the generator is providing the correct amount of energy. 

Regarding price premiums in general to encourage the production of environmentally friendly 

goods such as rain forest products, it has been noted that the transaction costs are lower for 

price premiums than for direct donations which may be small amounts for a large number of 

donors (Ferraro, Uchida & Conrad, 2005:428). It has been shown theoretically that price 

premiums are more cost-efficient from society’s point of view than subsidies for capital 

investment in encouraging a given level of production of environmentally friendly goods but 

less cost efficient than direct performance payments to preserve rainforests (Ferraro, Uchida 

& Conrad, 2005:421-430). These findings could be applicable to the Green Power market. 

Truffer, Markard and Wustenhagen (2001:889) note that provision of properly designed eco-

labels which summarise and certify environmental benefits of a particular Green Power 

scheme by trusted third parties can reduce transaction costs for purchasers of Green Power by 

giving consumers confidence in the product without the need for extensive research. In 

Australia, the NSW Sustainable Energy Development Authority initially performed this 
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certifying role which was later taken over by the National Green Power Steering Group with 

the NSW Department of Energy, Utilities and Sustainability as Program Manager. 

 

In considering the likely growth path which could be followed by the Green Power market, 

Wustenhagen, Markard & Truffer (2003) describe four phases of diffusion of Green Power. 

These were introduction, early growth, takeoff and maturity. This path follows an S-shaped 

curve with a period of rapid growth between periods of slow growth. Each of these phases can 

be characterized by degree of market penetration, types of customers and types of sellers 

(Wustenhagen, Markard & Truffer, 2003:623-627) and it would appear that Australia is 

currently in the early growth phase with less than 1% market share of electricity sales, 

although with accelerating growth. There is a possibility that the Australian Green Power 

market could soon enter a takeoff phase and experience sustained rapid growth. 

 

2.8  Effectiveness of Government policies in greenhouse gas 

abatement 
To attempt to assess the overall effectiveness of past government policies on greenhouse gas 

abatement, of which Green Power forms a part, Table 2.6  shows the trend in Australia’s 

emissions before and after the introduction of the National Greenhouse Strategy in 1998. From 

Figure 2.2, which shows the how emissions have been changing with GDP, total greenhouse gas emissions 

and GDP are not showing a consistent increasing trend while emissions excluding land use 

changes show what may be a weakening of the links between emissions and GDP. On the 

other hand, emissions from the energy sector, comprising over half the total emissions, do not 

display any discernable lessening of the tendency to rise with GDP. This implies that actions 

arising from the National Greenhouse Strategy are having effect largely through the reduced 

rate of land clearance and not through any actions to reduce the greenhouse gas emissions 

from the energy sector. Emissions targets will require these emissions to decrease so it is 

apparent that measures are required to curb the strong growth in emissions from the energy 

sector, measures which are more effective than those currently in place. 
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Figure 2.2 Australia’s Greenhouse Gas Emissions and Gross Domestic 
Product, 1990 - 2005 

 

To attempt to quantify the effectiveness of the National Greenhouse Strategy a regression 

analysis has been done on data on Australia’s emissions since 1990. Australia’s greenhouse 

gas emissions per year are used as the dependent variable. It is reasoned that the main 

predictor of the level of greenhouse gas emissions will be Australia’s gross domestic product 

(GDP), which is used as an explanatory variable. A dummy variable is used to indicate the 

existence of the National Greenhouse Strategy, which was introduced in 1998. It would be 

expected that greenhouse gas emissions would vary with GDP and the coefficient for GDP is 

expected to be positive. If the National Greenhouse Strategy has been effective, a negative 

coefficient would be expected for the dummy variable. 

The models are described as follows: 

co2wluc = �1 + �1 YANN + �2 Dummy1 + �1 (2.1) 

co2woluc = �2 + �3 YANN + �4 Dummy2 + �2 (2.2) 

co2energ = �3 + �5 YANN + �6 Dummy3 + �3 (2.3) 

Where  

�1, �2, �3 are constants and �1, �2, �3 are error terms assumed to be normally distributed 

with mean zero and constant variance; 

 co2wluc is greenhouse gas emissions including land use changes 

co2woluc is greenhouse gas emission excluding land use changes 
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co2energ is greenhouse gas emissions from energy sources 

YANN is Gross Domestic Product for the year. 

 

The data are set out in Table 2.6 and the results are presented in Table 2.7 . 

 

Table 2.6   Data on Australia’s greenhouse emissions and gross domestic 
product and glossary of variable names 

 Greenhouse Gas Emissions  

Year ending 30 

June 

Chain Volume 

GDP 

Note 2 

Excluding land use 

changes 

Note 1 

From energy 

sector 

Note 1 

Total  

Note 1 

Dummy 

variable 

Note 3 

yr YANN  co2woluc co2energ co2wluc dummy 

1990 531,505 422,584 286,969 547,127 0 

1991 528,344 423,150 288,681 524,949 0 

1992 528,930 427,536 294,737 513,392 0 

1993 548,718 431,389 299,340 503,973 0 

1994 571,385 434,010 301,399 505,666 0 

1995 596,953 447,157 313,428 507,469 0 

1996 621,543 452,213 319,385 510,733 0 

1997 645,999 464,047 330,129 518,552 0 

1998 674,932 478,315 342,889 542,625 1 

1999 709,866 487,858 348,981 539,978 1 

2000 738,123 500,197 357,556 551,503 1 

2001 752,434 511,651 364,588 558,831 1 

2002 780,817 513,729 368,379 566,584 1 

2003 806,161 516,523 376,703 545,105 1 

2004 838,251 525,900 386,076 559,088 1 

2005 859,192 527,718 391,019 559,074 1 

Note 1: Greenhouse gas emissions are in millions of tonnes of CO2 equivalent. Source of 
greenhouse gas emissions data is AGO National Greenhouse Gas Inventory 2005 pp 28-29 
Note 2: Chain Volume GDP from ABS 2004-05 National Accounts Catalogue 5204.0 reference 
year 2003-04 (AU$ millions) 
Note 3: Dummy variable for the existence of the National Greenhouse Strategy 
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Table 2.7  Results of regression analysis of greenhouse gas emissions as dependent 
variable and GDP and the existence of the National Greenhouse Policy as 
explanatory variables 

 

  Dependent variable 

  CO2WOLUC =  CO2ENERG =  CO2WLUC =  

  Estimated Coefficient P value Estimated Coefficient P value Estimated Coefficient P value 

GDP       0.29512 0* 0.29022 0* 3.50E-02 0.592 

DUMMY      10669 0.037* 5256.2 0.135 26402 0.074 

E
xp

an
at

or
y 

va
ria

bl
e 

CONSTANT  2.69E+05 0* 1.38E+05 0* 4.99E+05 0* 

  R-SQUARE 0.9917   0.9946   0.7773   

* Statistically significant at 0.05 level; ** Statistically significant at 0.01 level 
 

 

These results indicate that GDP is a statistically significant predictor of greenhouse gas 

emissions excluding land use changes and of emissions from energy sources, but not of 

emissions including land use changes. The most likely value of the marginal effect of a 

million dollar increase in GDP on greenhouse gas emissions from energy sources is roughly 

the same as the effect on emissions from all sources excluding land use changes. (290,220 

compared with 295,120 tonnes), even though energy sources account for only about two 

thirds of total emissions. This indicates that cost-neutral reductions in the amount of 

greenhouse gases emitted from energy sources per unit of energy used will be particularly 

effective in reducing any connection between emissions growth and economic growth. The 

other sectors of human activity which emit greenhouse gases, industrial, solvents and other 

product use, agriculture, land use change and forestry and waste are either much smaller 

emitters of greenhouse gases or do not vary to the same extent as energy with economic 

activity. 

 

If actions arising from the National Greenhouse Strategy were having the intended effect, one 

would expect the coefficient of the dummy variable to be negative. This dummy variable was 

statistically significant as an explanatory variable for greenhouse gas emission excluding land 

use changes but in that case the coefficient was positive. This dummy variable was not 

statistically significant as an explanatory variable for the other measures of greenhouse gas 

emissions as dependent variables. This regression analysis, therefore, has not found any 
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statistically significant evidence that the National Greenhouse Policy has been effective in 

reducing Australia’s greenhouse gas emissions. 

 

 

2.9  Chapter Summary 
Australia consumes 1.2 % of the total world energy and exports about two-thirds of the fuels 

it produces. Electricity generation accounts for 44 % of Australian fuel consumption. The six 

states and two territories in Australia present diverse models of industry structure and 

ownership arrangements with South Australia and Victoria being the only jurisdictions in 

which electricity supply companies are mostly non-government owned. Participating 

companies can be classified as generation, transmission, distribution, retail and wholesale. 

The retail companies must buy electricity, including Green Power, from a relatively 

uncontrolled wholesale market and sell it to customers in a generally regulated market. 

Wholesale electricity in the eastern states is sold in the National Electricity Market where spot 

prices are determined at regular intervals during the day by a bidding process. In 2001-02 

Green Power sales were only 0.23 % of total electricity sales. The wholesale electricity 

market arrangement adopted in Australia tends to encourage the use of greenhouse gas 

intensive fuels such as brown coal. In seeking government assistance, the renewable energy 

industry must compete with the influential coal industry, which advocates more efficient coal 

burning technologies as the main strategy to reduce greenhouse gas emissions. Long-term 

contracts to supply aluminium smelters and the fact that the costly transmission network 

already serves fossil fuel power stations also tend to put renewable generators and Green 

Power at a disadvantage. The cost of renewable generators and Green Power is cushioned to 

the consumer because distribution networks and retail operations rather than generation 

absorb most of the cost of electricity supply. The decision of the Australian Government not 

to impose a carbon tax has prevented the use of one method of internalizing the greenhouse 

gas externality in electricity markets. Guided by the National Greenhouse Strategy 

greenhouse gas abatement measures including Green Power have generally been voluntary 

and, from consideration of trends in Australia’s greenhouse gas emissions, are limited in 

effectiveness despite their multiplicity. However, the Mandatory Renewable Energy Targets 

and the NSW Electricity Retailer Benchmarks are compulsory in nature and promise to 

produce significant emissions reductions, probably more reductions than those resulting from 

Green Power usage.  
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Chapter 3:     Review of Green Power Markets  
__________________________________________________________________________________________ 
 
 

3.1   Introduction 
The role of Green Power in the electrical supply industry and in government environmental 

policy was examined in Chapter 2. In this chapter literature is reviewed to gain information 

from international and Australian experience of the Green Power markets and to examine 

theories about the Green Power market. Information is drawn from literature on theoretical 

aspects, surveys of the operation of Green Power markets and consumer surveys. The 

question of whether Green Power is an effective measure for greenhouse gas abatement, in 

comparison with coercive schemes such as price and quantity controls, is discussed. An 

attempt is made to predict the form of a Green Power demand curve taking into account the 

nature of Green Power purchases as acts of charity as well as consumption. A graphical 

representation of the Green Power market is developed and used to predict the future of the 

Green Power market in Australia taking into account the effect of the Mandatory Renewable 

Energy Target scheme. Stated preference surveys are examined and the predictions of these 

surveys are reconciled with actual market experience. 

 

3.2   Surveys of Green Power Markets 
An international survey of Green Power markets in 2002 found that in 11 countries there were 

nearly 2 million Green Power customers and that this market has stimulated the development 

of 1000 MW of renewable energy electricity generating capacity (Bird et al, 2002 (1): 530). A 

wide variation was found in market penetration with typically 1% of electricity customers 

buying Green Power, but the Netherlands had achieved a Green Power market with 13% of 

residential customers through active marketing and tax exemptions for purchases. One of the 

most important factors limiting further development of the Green Power markets was lack of 

customer education or marketing activity for Green Power (Bird et al, 2002 (1): 531). The 

impact of mandatory obligations on electricity retailers to buy a certain amount of renewable 

energy, such as the Australian MRET scheme, may influence Green Power sales negatively. 

This is because these mandatory obligations could inadvertently promote the idea among 

customers that with a portion of electricity already generated from renewable sources further 

purchases by individuals of renewable energy are not necessary. It is too early to observe the 

response to mandatory obligations for renewable energy purchases (Bird et al, 2002 (1)). 
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The renewable energy industry faces not only a cost disadvantage compared with fossil fuel 

generation but also faces network and institutional obstacles in an electricity supply industry 

which has evolved around fossil fuels (Jacobsson and Johnson 2000). The long-term 

confidence of investors in renewable energy generation resulting from consistency in 

government support policies is also emphasised by Reiche and Bechberger (2004) who also 

note some technology-specific support can be useful. The same per-unit subsidy for 

renewable energy regardless of technology will only subsidise the cheapest technologies and 

not give the more expensive technologies the chance to develop economies of scale. For 

example, the Netherlands gives the same exemption from an energy tax for all renewable 

energy while Germany gives feed-in tariffs valued at rates specific to the generating 

technology. As a result, the German solar generation industry is developing more strongly 

than that in the Netherlands (Reiche and Bechberger, 2004:848). The German government’s 

encouragement of solar power could represent a distortion of market forces as solar energy 

may not be optimal in Germany. The need for technology-specific support is also highlighted 

by Sanden and Azar (2005:1574). Green Power schemes can attempt to provide this 

technology-specific support by for example offering products advertised to be purely wind or 

solar powered. Such products are offered in Australia by Origin Energy and by Integral 

Energy, among others. Wustenhagen and Bilharz (2006), reporting on the German experience 

noted the contrast between the great success of feed-in tariffs in encouraging growth of 

renewable energy generation and the performance of voluntary Green Power schemes which 

to date have had only a small impact but are growing rapidly. However, Green Power 

schemes probably involve greater incentives for providers to minimise costs than feed-in 

tariffs as margins between costs of renewable energy and consumers’ willingness to pay are 

small. This is because Green Power sales are likely to be more affected by price than sales of 

renewable energy under the feed-in tariff arrangement, in which the retailer is obliged to 

purchase excess power from the local renewable generator at a fixed price.  A ‘race to the 

bottom’ to source cheaper types of renewable energy for Green Power may only be limited by 

consumers’ preferences for particular technologies and by well designed labelling and 

certifying arrangements. Green Power also offers opportunities to educate customers about 

renewable energy with retailers having advertising budgets which are larger than government 

advertising budgets for informing the public (Wustenhagen and Bilharz, 2006:1690-1693). 
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The experience in encouraging growth in renewable energy in the Netherlands is instructive. 

In the early 1990s the Netherlands government negotiated a voluntary agreement with the 

electrical supply industry to achieve renewable supply of 3.2% of electricity sales by the year 

2000. The setting of this target did not result in much new renewable capacity and in 1996 the 

government introduced an energy tax from which Green Power was exempt. This was 

effective in bringing about rapid growth in Green Power sales but additional renewable 

energy was imported from generators in other countries and so there was not a large increase 

in local renewable generating capacity (Verbong and Geels 2007: 1032). In 2003 the policy 

was changed again and feed-in tariffs were introduced changing the emphasis from demand 

side to supply side. The Netherlands experience suggests more stakeholder participation in 

policy formulation would have been helpful in determining the most productive policies more 

quickly. Well defined and stable policies are important in bringing about growth of a local 

renewable energy industry. Also, voluntary arrangements without other policies to encourage 

growth of renewable energy are unlikely to give the industry any great impetus (van Rooijen 

& van Wees, 2006:62-69).  

 

By 2002, 980 MW of renewable generating capacity was installed in the USA as a result of 

Green Power schemes with another 430 MW planned for 2003. This increase is about two-

thirds of new renewable generating capacity in the USA. However, in 2002 only about 1 % of 

electricity customers in the USA were purchasing Green Power. Green Power customers were 

generally interested in renewable energy and use Green Power because of environmental and 

national security concerns. A lack of customer awareness of the existence of Green Power is a 

barrier to sales growth (Menz, 2005:2406-2409). Despite the need to develop renewable 

energy resources to adapt to requirements to reduce fossil fuel consumption in the future 

growth of renewable energy in the USA is slow. The percentage of renewable energy, 

excluding large-scale hydro, in US electricity generation fell from 2.5% to 2% between 1992 

and 1998 (Klass 2003: 354). Whether any state in the USA actively adopts effective policies 

to promote the renewable energy industry depends largely on social factors such as education 

and participation in environmental lobby groups (Vachon and Menz 2006).  

 

Huacuz (2005) reported Mexico is richly endowed with renewable energy resources but has 

negligible renewable energy, apart from large-scale hydro electricity. Firm and far-sighted 

government action is required to steer this country, which is a major oil producer towards ‘a 

new energy culture’ (Huacuz 2005: 2098) and away from fossil fuel dependence. 
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In Australia, Passey and Watt (2002) published a report on a survey of Green Power market 

stakeholders. Their report stressed the importance of accreditation in assuring consumers of 

genuine product and recommended retailers explain more thoroughly the accreditation 

process to customers.  It is important for the public to be informed of how non-accredited 

renewable energy products work, in particular the type of generator, whether the generators 

are new and whether the product is being used to meet the MRET obligations. The principal 

motivation for customers is an altruistic concern for the environment.  

 

Experience in the Netherlands, Sweden and Germany has shown price can be important in 

determining the quantity of Green Power sold but other factors are important as well. In 

Finland, Green Power was sold for less than ordinary electricity but Green Power sales were 

only small. However Finland was an exception and Bird et al (2002 (1): 533) concluded that 

in general the price of Green Power is a significant determinant of sales. Wiser et al 

(2000:467) in a survey of Green Power schemes  in the USA in 1999, observed that higher 

prices appeared to be associated with higher sales at this early stage of the Green Power 

market. Since no relationship has been observed in Australia or in the United States between 

Green Power premiums and sales an increase in premiums may be possible without losing 

sales to fund additional renewable energy projects (Passey and Watt 2002: 6-11).  Sonneborn 

et al (1999: Section 4.1) note lack of correlation between Green Power price and sales 

attributing this to the altruistic nature of Green Power purchases. The rate of increase in 

participants slowed when promotion efforts by retailers eased.  More knowledge has been 

gained about Green Power markets since these surveys and the response of Green Power sales 

to price changes is examined in Chapter 5. 

 

3.3    The Effectiveness of Green Power as a Greenhouse Gas 

Reduction Measure 
Economic measures to limit greenhouse gas emissions from electricity use are divided into 

three main categories: (1) measures affecting the price of greenhouse gas emitting activities 

such as carbon taxes, (2) measures affecting quantity such as emission limits and tradeable 

permits and (3) schemes with voluntary participation by customers, such as Australia’s Green 

Power scheme. There is ongoing debate about the relative effectiveness of these policies. 
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Measures affecting price usually have the advantage of being relatively simple to implement 

and could be economically efficient if the measures internalise external costs, or in other 

words if the measures affect prices in such a way that the prices reflect the external costs of 

the good. The cost of measures affecting prices can usually be predicted fairly accurately. 

However price policy may be criticised for causing unfair disadvantages on lower income 

groups and particular industries. Measures affecting quantity of greenhouse gas emitting 

activities have the advantage of directly targeting emission control outcomes but may be more 

difficult to implement, monitor and enforce than measures affecting prices. Greenhouse gas 

emissions are from a large number of sources in sometimes inaccessible places. The 

Mandatory Renewable Energy Targets (MRET) scheme in Australia is a quantity control 

measure and the Kyoto Protocol uses quantity targets and tradeable permits to achieve 

greenhouse gas emission reductions. Both price and quantity measures involve increased 

government intervention in the market for electricity. Green Power schemes avoid the 

disadvantages of both the previous types of emission controls as they are voluntary for 

customers. They are relatively easy to implement and monitor and do not involve intrusive 

government intervention. Also they only involve extra expenditure to those who can afford 

the Green Power premium and who choose to pay for it. However, as a greenhouse gas 

emissions control measure, the effectiveness of Green Power is uncertain as it depends on 

willingness to pay of consumers and their awareness of schemes. Even if customers are made 

fully aware of environmental costs of ordinary electricity and availability of Green Power an 

environmental externality still exists, so policy makers could never entirely rely on voluntary 

purchases to achieve optimal environmental protection (Sundqvist and Söderholm 2002). 

 

In the debate over the most effective economic measures to reduce greenhouse gas emissions 

Weitzman (1974: 484,485) developed an expression to show the difference in welfare 

between the use of quantity controls such as Coasean techniques (i.e. based on the ideas of 

Ronald Coase, the British economist) of which tradable permits are an example and price 

controls such as Pigouvian taxes of which an appropriately set carbon tax is an example. The 

equation is as follows:  

CC
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W
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2

2

2 σσ
 (3.1) 

Where W = comparative advantage in welfare of price controls over quantity controls  
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2σ = mean square error in marginal cost of the commodity in question (variance of 

vertical shifts in supply curve) 

C ′′  =  second derivative of cost function (slope of supply curve of commodity in 

question) 

B ′′  =  second derivative of benefit function (slope of demand curve of the commodity) 

Weitzman (1974) showed, because B ′′ is generally negative, there are more situations where 

W can approach negative infinity than positive infinity. This implies there are more situations 

where price controls have calamitous consequences than there are for quantity controls. For 

example, the benefits function can be highly curved in national defence situations where a 

particular level of defence may just neutralise an opponent’s attacking capabilities, so that 

price manipulations which result in defensive capabilities less than this level could be 

“disastrous” (Weitzman 1974: 486). On the other hand Pizer (1999) and Denniss (2000) 

support price policy in the form of a carbon tax. Pizer (1999:255), using econometric models, 

found that the level of uncertainty about the costs of climate change tends to favour taxes as a 

means of greenhouse gas abatement.  Denniss (2000: 3-4) argued that the nature of Green 

Power as a public good and the associated free rider problem, the costs of promotion and the 

fact that the Green Power premium actually penalises environmentally responsible behaviour 

undermine the effectiveness of Green Power which should therefore be replaced by a carbon 

tax.  

 

A survey of markets in Germany, Netherlands, Sweden, and the USA led Gan et al (2007) to 

recommend a feed-in tariff scheme as being the most effective method to encourage the use of 

renewable energy in Norway. Among other advantages, the administrative costs of this 

approach are relatively low. This is a form of price intervention in that it involves higher 

payments to electricity producers to provide renewable energy than ordinary electricity.  

Generally, additional costs are met by payment of a slightly larger electricity bill by all 

electricity consumers. Feed-in tariff policy has been successful in Germany where that in 

2005 the subsidy in the feed-in tariff requirement for electricity suppliers was paid for by 

electricity bills to all electricity customers which were 3% higher than otherwise. At this time 

10.2% of electricity in Germany came from renewable sources and 70% of this was supported 

by feed-in tariffs (Stern, 2006:367). Gan et al (2007:153,154) stressed that whatever method 

is used to encourage renewable energy use, it is important for governments to implement clear 

and consistent policies to allow participants in the electricity market to adjust.  
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Australian Green Power schemes achieved sales of  481,333 MWh (NGPAP 2004: 2.10) with 

customer participation of 131,495 (NGPAP 2004: 2.9) in 2004. For 2006, the corresponding 

figures are Green Power sales of 802,417 MWh and customer numbers of 391,403 (NGPAP 

2007: 2.10, 2.11). The target for the MRET scheme, which is being met, is approximately 

3,500,000 MWh for 2004 and 4,500,000 MWh for 2006 and so Green Power schemes in 

Australia achieved in 2004 about one-seventh of the sales of the quantity-controlling MRET 

scheme and more than one-sixth in 2006. The Green Power product has a higher component 

of new renewable generators than the MRET scheme and so provides greater encouragement 

for development of renewable energy per unit of energy sold. The Australian Government 

white paper on energy, in its discussion on reducing emissions, does not mention Green 

Power (Australian Government, 2004) and so apparently the Government does not regard 

Green Power as an important way of reducing greenhouse gases. The White Paper notes that 

between 1990 and 2002 greenhouse gas emissions from the energy sector grew by 30% but 

emissions per unit of GDP fell 8% (Australian Government, 2004: 138). Garnaut (2008:357) 

argued the emissions trading scheme proposed by the Federal Labour Government will 

probably “cannibalise” the Green Power market, especially if Green Power sales are included 

in greenhouse gas reductions achieved under the scheme so that Green Power customers are 

merely taking some of the burden which would have to be borne by the major polluters if 

Green Power was not sold.  In this situation, it is likely that Green Power sales would rapidly 

diminish. However Garnaut (2008) considered that voluntary purchases of greenhouse gas 

offsets such as Green Power are likely to continue. 

 

Passey and Watt (2002: 6) listed the advantages of Green Power as providing funds for the 

more expensive forms of renewable energy, providing a means of measuring the market value 

of renewable energy, giving consumers an opportunity to encourage the generation of 

renewable energy and increasing public awareness of global warming and renewable energy. 

Among advantages to governments and the electricity industry of Green Power schemes are 

that such voluntary schemes involve an implied shift of responsibility of greenhouse gas 

emission reduction to customers and are potentially cost-free to industry and governments. 

Another advantage of Green Power in Australia is that it pre-dated the MRET scheme and 

established procedures for auditing of renewable energy purchases which have been used in 

the MRET accounting framework (Passey et al, 2005:5). 
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3.4    Demand for Green Power: Socially Contingent Moral 

Motivation 
In choosing to pay the Green Power premium, customers are in effect contributing to a 

‘charity’. This contribution is tax-deductible for business electricity customers but not tax-

deductible for residential customers. While the benefits to society of encouraging the 

generation of renewable energy are demonstrable the benefits to the individual of contributing 

to this cause while knowing that others are not contributing are more difficult to define. The 

Green Power product is relatively new. Arkesteijn and Oerlemans (2005: 186) argue that 

people who are among the first to purchase a new product are often in socially prestigious 

positions and pioneering adoption of a new product can reinforce status and differences from 

other social groups. People of lower social status, aspiring to be identified with the leaders, 

may follow. For a product to perform this social function however it must be visible and this 

is a problem for Green Power which is indistinguishable from ordinary electricity. Purchases 

of Green Power are therefore private acts of charity presumably giving satisfaction to the 

customer since Green Power is good for the environment but perhaps lacking the emotional 

appeal of the more conventional charities. Social research indicates that Green Power 

residential customers have good feelings about sustainability and opinions favouring 

environmental protection (Arkesteijn and Oerlemans 2005: 195). Non-residential customers 

are motivated by altruism and a desire to maintain employee morale (Wiser et al 2001: 1096).  

 

A model, presented by Nyborg et al (2003), describes the Green Power market as a game 

played by electricity consumers. In this game those who purchase Green Power gain 

improved self-image partly proportional to the popularity of the Green Power scheme. 

People’s ‘perception’ of the relative ethical merits of particular options are in part determined 

by perceptions of how many other people have chosen the option. Green Power customers are 

driven by an ethical impulse whose strength increases with the perceived number of other 

Green Power customers, presumably driven by the same “moral motivation”. The stable states 

of this herd phenomenon are predicted by evolutionary game theory to be either a very small 

number of Green Power customers or a very large number. This leads to demands that may 

not be single valued. Demands are determined by which stable state the market has settled 

into which may be determined by past states of the market. 
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Figure 3.1, adapted from a description of the N-Person Investment Game, illustrates how the 

Green Power market may have more than one equilibrium point (McCain 1999: Figure 9.1). 

In this figure the benefits to two groups are considered, one group being purchasers of Green 

Power and the other group being non-purchasers of Green Power. The vertical axis is the pay-

off to each group. The horizontal axis is the proportion of people buying Green Power where 

N is the maximum possible number of buyers based on the number of environmentally 

concerned electricity customers in the community. N is used here rather than the whole of 

society because it could be reasoned that those who are not environmentally concerned will 

not see the need to confirm with those who are concerned. The magnitude of N can only be 

estimated from consumer surveys. As a special case N could be the total of all electricity 

consumers. Line BD is the perceived benefits to participants in the Green Power market and 

AE is the benefits to non-participants.  Line BD slopes upward because Green Power 

purchasers experience greater satisfaction when their ethical drive to reduce pollution is 

affirmed and reinforced by participation of others. Line AE is upward sloping but is flatter as 

non-Green Power participants still gain from the external benefits of greenhouse gas reduction 

paid for by Green Power purchasers, but not to the same level of benefit as Green Power 

purchasers, as they do not experience satisfaction from their moral motivation. The point of 

intersection, F, of these lines represents an unstable equilibrium. At this point the benefits 

from Green Power and non-Green Power are equal. However, to the left of F everyone would 

be better off with non-Green Power, and so reach equilibrium at A. Meanwhile to the right of 

F, all would be better off with Green Power and we would reach equilibrium at D. The 

crossover at F is not stable but a transition from the situation where zero Green Power 

purchasers is a stable equilibrium at A or stable at D with N purchasers. At points A and D, 

Nash equilibrium points, no one gains from changing their Green Power purchasing 

behaviour. Thus, where people see personal advantage in conforming with a trend there is a 

herd phenomenon and more than one equilibrium point is possible. 
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Figure 3.1   N – Person Game situation applied to the market for Green 
Power. 

 

To surmise what sort of demand curve would result from the Nyborg et al (2003) mechanism 

presented as an N-person game model of a Green Power market, Figure 3.2 examines how the 

pay-off line for Green Power purchasers (initially BD) shifts with changes in the Green Power 

premium. If the premium is zero the pay–off line for Green Power purchasers would shift to 

AJ, with the N electricity customers all using Green Power.  If the Green Power premium is 

made large enough, a magnitude of  AK, all Green Power purchases stop and the pay-off line 

for Green Power purchasers is KE with equilibrium at zero Green Power customers. 
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Figure 3.2 Effect of price changes on Green Power market as an N-person 
game 

 

Figure 3.3 shows one possible form of the demand curve that would result in this situation. 

The horizontal axis for quantity Q now refers to quantity of Green Power sold rather than 

number of customers. The demand curve has more than one possible value for a particular 

price and, as shown here, could be two different curves. Which curve applies in any particular 

situation would depend on past market conditions or the starting point in the evolutionary 

game. There are rapid transitions between stable states reflected by the relatively flatness of 

portions of the curve in the region between stable states of K (N customers) and zero. 
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Figure 3.3 Possible demand curve for Green Power in N-person game 
situation. 

 

A possible interpretation of this demand function might assume demand for Green Power is 

composed of two components:  

(a) A ‘warm inner glow’ where the consumer pays for the satisfaction of donating, but is 

conscious of price and purchases a quantity which is largely determined by price. This 

component is denoted by  

qp = f(p),  

a function of price. The slope of this is then negative 

 dqp /dp < 0. (3.1) 

(b) A ‘herd effect’ for which quantity consumed is largely determined by perceptions of how 

many other people are purchasing Green Power.  This component is a function of q and 

could be expressed as: 

qhe = M if q >OJ, qhe = 0 if q < OJ (3.2) 

where OJ  is the magnitude corresponding to line segment O-J, M is a constant, 

approximately equal in magnitude to line segment O-K in Figure 3.3. This equation represents 

the stable states and does not indicate the behaviour of the variables during adjustment 

periods. 

_&`(a�b&cedgfih2j k l d2mgl n&l#hedpoOj q�hel�cer
j be`so d2a2f(d2mpt2o n�uvn2l#j n�b

wxd�uva�bemg`iy2o z+d-j k�j b&h2j q�h{d�o(f(l a�c2| d&f(l a2l d�}
d�~ q�~{f(l a�o l#j beqgk#o n�uU�(d�o n-t2oOj `+d

wid�uva�b{m&`iy2o z+d-j k�j b
| n)��d�o(f(l a�c2| d&f(l a)l d�}
d�~ q�~ef(l a�o l#j b{q&k#o n�u
h2j q�h&t2oOj `(d

�xa�t2j m&`ih{a�beq2d2f[j b���yea�b{l#j l r
�&j l#h&t2oOj `(dpj b�l#o a�b{fij l#j n�bef
ced2l ��d2d�b�f+l a�c2| d&f+l a2l d2f

Price of 
Green 
Power

Quantity 
demanded of 
Green Power

J
Ko



 

 49 

The demand function is expressed as: 

q = qp + qhe 

q = f(p) + M  if q >OJ,  (3.3) 

or q = f(p)  + 0  if q <OJ 

The value of the demand function expressed in these equations depends on initial conditions. 

If a stable state below turning point J exists as the initial condition then the growth path of q 

as  p decreases reflects the unchanging nature of qhe until q increases to J through a change in 

qp only, after which qhe increases rapidly. This keeps q at a low magnitude until J is reached. 

The lower demand curve applies, and when only a small quantity is demanded the price 

elasticity is low and the curve is steep. This low small quantity response could occur from 

habit  persistence and conformity behaviour. In Figure 3.1 this situation reflects the region to 

the left of crossover point H, and in this region customers see a higher pay-off from not 

buying Green Power and will not be influenced by small price changes. A critical mass large 

enough to change the direction of the herd has not been attained.  The point where critical 

mass is attained would be the unstable point H in Figure 3.1, corresponding to point J on 

Figure 3.3. In regions to the right of point J, customers see higher pay-offs in buying Green 

Power and quantity demanded increases rapidly, reflecting the relative flatness of the lower 

demand curve in this region 

 

If a stable state where q is above point J is the initial condition, then the reduction in q in 

response to a price increase again reflects the unchanging nature of qhe until q drops to J 

because of a decrease in qp only, at which point qhe decreases rapidly. This has the effect of 

keeping q high close to O-K in the face of increasing prices, until q gradually drops to below 

J. Here the upper curve applies and when large quantities are demanded the price elasticity is 

again low and prices could be increased with little customer response the critical mass of 

customers encourages conformity. That is, the market is in the region to the right of point H in 

Figure 3.1.  

   

This model is useful for describing the Green Power market. The stable state achieved at 

present in Australia for Green Power is where there is a small number of customers on the 

lower curve in Figure 3.3.  

 

This model of Green Power Demand may be questioned because Green Power is an invisible 

good and may not be perfectly comparable to something that would be the object of herd 
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behaviour, such as say, a fashion good. Conclusions depend on people knowing others are 

Green Power customers, which may require an altruistic desire to encourage others to ‘help 

save the planet’. Alternatively, people may declare that they are Green Power customers 

because of a desire to brag.  

 

However, the mechanism described by Nyborg et al (2003) in which customers’ perception of 

the degree of ethical imperative of a particular action is influenced by how many other people 

choose that option, is plausible. Wiser (2007), in a willingness-to-pay survey, found 

respondents valuations of renewable energy were highly correlated with respondents’ 

expectations of the willingness-to-pay of others offering some support to a conformist 

mechanism in the Green Power market. While Green Power purchasing need not be an 

example of conspicuous consumption, informed customers are likely to be aware of Green 

Power product uptake from word-of-mouth or mass media reports. The model has some 

testable predictions. For example, a temporary drop in price of Green Power or a tax on coal-

generated electricity may attract enough customers to purchase Green Power (Nyborg et al, 

2003: 11) so the situation switches from the lower demand curve to the upper curve in Figure 

3.3. The reduced price could bring the market situation to the right along the lower demand 

curve to the stable state around point K in Figure 3.3 and subsequent price increases may 

position the market on the higher demand curve so that quantity of Green Power sales is only 

slightly affected by price increases over a range of prices. On the upper curve, close to K, the 

demand curve is steep and the price elasticity of demand for Green Power is low. A 

subsequent increase in Green Power price or decrease in tax on coal-generated electricity 

would there result in only a small fall in quantity demanded. An effective advertising 

campaign could convince people of both the ethical desirability and the popularity of Green 

Power to stimulate the herd effect especially if the Green Power premium was dropped for a 

period of time (Nyborg et al: 14). This will possibly lead to upward shift of the demand 

curves as well as a shift to the right of  K. This would bring the market situation into the 

vicinity of K and possibly cause a jump from the lower to the upper demand curve. 

Experience to date is that sales stop expanding when promotion is reduced (Sonneborn et al 

1999: Section 4.1). This may be because promotion has not shifted quantity demanded past 

unstable point H in Figure 3.1.   
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3.5   Demand for Green Power: Green Power as an Impure Public 

Good 
Economic theory can also be used to represent the Green Power market as an example of 

private contributions to increase the supply of a public good. The public good is the reduction 

in greenhouse gas emissions. Literature on the nature of impure altruism (Andreoni, 1990) has 

provided insights into the market for impure public goods of which Green Power is an 

example, (Cornes & Sandler, 1994; Kotchen, 2005; Kotchen & Moore, 2007). Altruism is 

said to be usually impure because of the private benefits gained by the donor referred to here 

as a ‘warm glow’. An impure public good can be defined as “a commodity that jointly 

generates both a public characteristic – the public good – and a private characteristic” (Cornes 

& Sandler, 1994: 403). The economics of a market for an impure public good can be analysed 

through consideration of demand for the characteristics sought by the consumer, one of which 

is a public good characteristic and one of which is a private characteristic, with both 

characteristics being inherent in the impure public good. A consumer faces a market choice in 

a situation where the public good is already available to the consumer through the efforts of 

others (Cornes & Sandler, 1994:413). The analysis was further developed to account for the 

availability of substitutes for the impure public good. For Green Power it is possible for the 

customer to buy conventional electricity and to make donations to an environmental charity or 

any combination of these options. Also, greenhouse gas emissions reduction itself can often 

be regarded as an impure public good since abatement measures can be associated with 

reductions in local pollution levels which can have a private good characteristic (Rübbelke, 

2003:272). With pure altruism one can derive theoretical predictions of complete crowding 

out of private donations by government grants as well as a prediction of the independence of 

the total level of charities to the distribution of income. This impure altruism theory is 

preferred to a pure altruism theory on both conceptual and empirical grounds (Andreoni, 

1990:464,465). 

 

A model for the demand for an impure public good, presented by Kotchen (2005) is described 

briefly as follows. A consumer has a choice of characteristics Z, X  and Y in goods purchased. 

Z and X are the characteristics of conventional private goods, with Z the numeraire 

characteristic and X being the private characteristic of Green Power, here the personal 

satisfaction of contributing to a cleaner environment, plus the consumer’s enjoyment of the 

benefits of electricity. Y represents the characteristics a public good, here being the 
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environmental benefits from the use of Green Power. The quantity purchased of Green Power 

is denoted by g and the price per unit of Green Power is pg. The amount of Y  that a consumer 

enjoys will be: 

YgY
~

. += β  (3.4) 

Where Y
~

 is the level of non-excludable public benefit that the consumer enjoys from other 

people’s environmentally responsible behaviour and β  is a coefficient determined, among 

other things, by the proportion of renewable energy in the customers’ electricity purchases. 

The consumer also has income m and the choice of buying conventional electricity, quantity c 

at price per unit of pc and of making a donation to an environmental cause, quantity d at price 

per unit pd.  

Utility maximisation for the consumer can be represented as (Kotchen, 2005:295) 

subject to the budgetary constraint:  
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This analysis leads to the general prediction by Kotchen (2005:289) that the elasticity of 

demand for Green Power sales with respect to price will be negative. 

 

The impure public good approach can provide a general mathematical model of the Green 

Power market, taking into account the non-excludable nature of the benefits of Green Power 

with the Y
~

 term in the budgetary constraint equation. This term allows the consumer to 

choose to be a free rider by enjoying the benefits of Green Power without buying any. The 

model also takes into account the availability of consumer choice of buying ordinary 

electricity and donating to an environmental charity instead of buying Green Power.  Unlike 

the socially contingent moral motivation approach, the impure public good model does not 

take into account sociological factors such as a conformist herd effect and therefore would not 

predict a multi-valued demand function. Experience with the Green Power market as time 

passes may show whether this herd effect is significant or not. The present study estimates the 

elasticity of demand for Green Power with respect to price but, with both models predicting a 

negative elasticity, and with the Green Power market still being relatively new, analysis of 
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quantitative data is unlikely to be able to demonstrate whether one model is superior to the 

other. 

 

3.6  Literature on quantitative analyses of Green Power markets 
Because Green Power has only been introduced relatively recently market data are scarce 

compared with data available for ordinary electricity. Among stated preference empirical 

studies of the Green Power market in various countries, Arkesteijn and Oerlemans (2005) 

conducted a telephone survey of adopters and non-adopters of Green Power in a city in the 

Netherlands to investigate which factors were important in the decision to purchase Green 

Power. Using binary logistical regression analyses various attitudinal and economic 

characteristics of the respondents were used as explanatory variables. Environmental 

attitudes, but not the level of income, were found to be statistically significant. The effect of 

perceived price of Green Power on the likelihood of adoption was negative as expected 

(Arkesteijn & Oerlemans, 2005:193, 194). Batley et al (2001) conducted a survey of 

willingness-to-pay for Green Power among customers in the UK; 667 people responded to the 

survey and the results indicated a negative elasticity. Even without taking into account 

overstatement of intentions in willingness-to-pay surveys the authors concluded Green Power 

would not be purchased by domestic customers in quantities sufficient to require the building 

of new renewable electricity generators (Batley et al, 2001:486).  

 

Kotchen & Moore (2003) presented theoretical analyses and tested predictions with surveys 

of participants and non-participants in Green Power schemes in Michigan. However, the 

applicability of these surveys to the Australian Green Power market is limited because neither 

of the schemes studied is a flexible consumption-based arrangement. In the Green Tariff 

Mechanism scheme studied, an all-or-nothing scheme, measures of environmental concern as 

explanatory variables had significant positive coefficients and the size of the Green Power 

premium had a significant negative coefficient. Household income was not significant in the 

decision about whether to participate (Kotchen & Moore, 2003:14).  

 

Roe et al (2001) conducted both a willingness-to-pay survey and a revealed preference study 

using regression analysis with Green Power premiums as the dependent variable in 21 Green 

Power schemes in the USA in July 2000. Explanatory variables included percentage of 

renewable energy offered, whether the scheme had a particular type of certification, the 
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percentage of new renewable generation capacity and dichotomous or dummy variables for 

the state or company. The analysis did not investigate any relationship between number of 

customers and Green Power premium so does not give an indication of the price elasticity of 

demand for Green Power. Both the percentage of new renewable generation capacity and the 

certification scheme variable had significant positive coefficients. The willingness-to-pay 

survey found some parts of the population would pay more for electricity to achieve 

emissions reductions (Roe et al, 2001:923-925).  

 

Another empirical study on altruism in the private provision of public goods, in this case a 

rural health care facility, found that household income did not affect the decision of whether 

to donate or not. However, income was  significant in determining the size of donations 

(Smith et al 1995:110).  

 

Wiser et al (2001) report a mail survey of 464 non-residential Green Power customers in the 

USA and found that the principal motivations for purchase of Green Power appeared to be 

altruism and employee morale, although most of the sample consisted of smaller firms. The 

authors considered that material, private benefits may be more important for larger businesses 

(Wiser et al, 2001:1096).  

 

Nomura and Akai (2004) report a mail survey in Japan using a contingent valuation method to 

find how much customers would be willing to pay in addition to their normal electricity bill 

for electricity from renewable sources. To address the problem of overstatement in 

willingness-to-pay surveys by respondents the survey included a question on what other 

expenditure the customer would sacrifice in order to pay for the larger electricity bill (Nomura 

and Akai 2006: 460). They estimated a median willingness to pay for renewable energy of 

US$17 per month.  Zarnikau (2003) reported on a willingness-to-pay survey in Texas, using 

‘deliberative polls’ which were gatherings of several hundred citizens who stated their 

preferences in conjunction with presentations and discussions on renewable energy issues. A 

significant level of support for the inclusion of renewable energy in the electricity supply was 

reported which increased with the exposure of the respondents to information on Green 

Power. 

 

Studies of revealed preferences rather than only stated preferences included one by Menz and 

Vachon (2006), who performed a regression analysis to determine regulatory and physical 
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(i.e. demand and supply) factors influencing wind power development in 39 states in the USA 

between 1998 and 2003. They found, among other things, that states with a mandatory Green 

Power offering had, ceteris paribus, significantly greater development of wind power (Menz 

and Vachon, 2006: 1791, 1792). Another study which looked at revealed preferences was 

Menges et al (2005) who conducted a willingness-to-pay survey with actual monetary rewards 

and sacrifices to 200 subjects in Germany. Their results demonstrated that impure altruism is 

likely to be present and demand for Green Power was likely to be downward sloping and non-

linear (Menges et al 2005:450,451).   

 

Wiser et al (2000:467) found in the USA Green Power sales appeared to increase with more 

expensive premiums although there was a large variation in customer response to different 

Green Power programs. This suggested programs differed markedly from each other in the 

quality of the products and in effectiveness of marketing. Another factor was the regulatory 

environment with ease of switching electricity suppliers in a competitive market encouraging 

the growth of Green Power sales (Wiser et al 2000:474). The effect of the introduction of 

retail contestability on Green Power sales in Australia is examined in the present study. 

 

3.7   Other Factors Affecting Green Power Supply and Demand 
There are some competitors to Green Power in meeting customers’ desires to do something 

about global warming. One is the availability of non-accredited renewable energy products 

from retailers. These products present the risk that customers could be drawn away from 

buying Green Power to buying renewable energy which would have been provided under 

MRET anyway (Passey and Watt 2002: 6-9).  The extent of this risk is perhaps demonstrated 

by Energy Australia’s marketing of “Green Future” and “Clean Air Energy” both of which are 

non-accredited as Green Power products and do not involve any renewable energy additional 

to Energy Australia’s MRET obligations.  For its accredited Green Power product Energy 

Australia charges a premium for Green Power of about 60% on top of the ordinary electricity 

tariff. Energy Australia also offers customers a non-accredited product with a premium of 

only 5%, effectively in competition with Green Power (MacGill et al, 2006:21). Such 

marketing may reduce Green Power demand and may discredit the Green Power product in 

the minds of some consumers.  
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Another competitor to Green Power is the availability of renewable energy credits which can 

be bought by customers without the customer actually using the generated electricity (Passey 

and Watt 2002: 12).  In this way the customer can be assured that the money spent has led to 

the generation of renewable energy for the electricity grid although perhaps a greater degree 

of charity is involved in this option than for Green Power. In 2006, renewable energy credits 

sales accounted for more than half of all Green Power sales in the USA (Bird et al 2007:4). A 

limitation of renewable energy credits, versions of which are also called tradeable green 

certificates, is they do not differentiate between renewable energy technologies and the 

market mechanism may thus tend to favour the cheaper renewable energy generating 

technologies (Madlener & Stagl, 2005: 154, Unger & Ahlgren, 2005: 2161).  

 

As another alternative to Green Power, customers have the option of funding tax-deductible 

planting of trees by firms such as Great Southern Plantations. Investments in tree-planting 

schemes may be environmentally desirable but the attraction to the investor is also the tax 

deduction without which the investment may not be profitable. Such tax deductions do not 

apply to residential customers’ purchase of Green Power. 

 

Clemens and Douglas (2006) undertook a study in the United States steel industry of factors 

influencing firms to undertake voluntary green initiatives such as buying Green Power. They 

found firms with superior internal resources such as well-developed environmental strategies 

were likely to adopt voluntary green initiatives without the impetus of environmental 

regulation from governments. The encouragement by governments for private firms to 

develop their own environmental action plans could be a cost-effective strategy in 

environmental protection by either obviating the need for regulation by government or 

enabling firms to readily comply with regulations when they are introduced (Clemens & 

Douglas, 2006: 489). 

 

3.8    Graphical Representation of the Green Power Market 
The supply and demand curves for Green Power are specified graphically in this section. As 

mentioned earlier, the MRET scheme is more important as a factor in creating demand for 

renewable energy than Green Power. Del Mundo and Wills (2005: 6, 20) have presented a 

graphical model of the Green Power market taking into account the effect of MRET. An 

adaptation of del Mundo  and Wills’ diagram of the Green Power market is shown in Figure 
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3.4. The supply curve for renewable energy electricity (Sre) is adapted from McLennan 

Megasanik (2003: 40) and is discussed further in Chapter 6. The supply curve is steep for low 

quantities and then becomes flatter with economies of scale and learning-by-doing but then 

becomes steeper for higher sales as supply of the ‘low-hanging fruit’, or cheapest renewable 

energy generating sites, becomes exhausted. As can be seen in Figure 6.4, the flattening of the 

supply curve commences at production of less than 9,000 GWh of renewable energy per year 

or at less than the full target of MRET, which is 9,500 GWh by 2010.  The demand curve for 

Green Power is assumed to be well-defined, single valued and downward sloping. This 

assumption could still be consistent with the demand curve of Figure 3.3, derived from the 

reasoning of Nyborg et al (2003) if one assumes that the market is still on the lower demand 

curve. Following del Mundo and Wills the axes for the graph of Green Power demand are 

shifted as the renewable energy electricity supplied as part of the MRET scheme increases 

over time. For the situation where half the Mandatory Renewable Energy Target is met, which 

was scheduled to occur in 2006, the origin for the Green Power demand curve is shifted from 

O to O1 at the intersection of the price of ordinary electricity (Pe1) and the quantity of 

renewable energy electricity supplied. Pe1 is determined in part by the proportion of 

renewable energy that must be supplied to customers under the MRET scheme. The position 

of  O1 is determined in part by the modified supply curve for electricity, which in turn is 

determined by the relative contributions from renewable and fossil fuel generators. When 

there is no renewable energy electricity, the supply curve for electricity is Sff. The 

contribution of the more expensive renewable energy shifts the resulting supply curve for 

electricity upwards. The supply curves for electricity with the half-MRET and full-MRET 

proportions of renewable energy are not shown on Figure 3.4. The demand curve for this 

situation is Dgp1 and the equilibrium of the Green Power market would be at E  with a Green 

Power premium of O1-Pgp1 and quantity of Green Power demanded of AB GWh per year. 

 

When full MRET sales of renewable energy electricity occur, scheduled for 2010, the origin 

for the Green Power demand curve is shifted to O2 to coincide with the greater level of 

renewable energy supplied to customers under MRET and the higher price Pe2 of this 

electricity because of the higher proportion of more expensive renewable energy. In this 

situation the demand curve is Dgp2 and equilibrium for Green Power market is at F with a 

Green Power premium of Pgp2-O2 and a quantity of Green Power demanded of D-C GWh per 

year.  It should be noted in Figures 3.2, 3.3 and 7.2 that the demand curves for Green Power 

Dgp1 and Dgp2 have the same relative positions to their respective origins O1 and O2. 
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Figure 3.4 The Green Power market taking MRET into account 
Notes to Figure 3.5:  
The diagram is based on Figure 11 in del Mundo and Wills (2005) with supply curve changed to the form from 
McLennan Megasanik (2003: 40) 
Sre is the supply curve for renewable energy electricity 
Dgp1 is the demand curve for Green Power at the stage of MRET where half the renewable energy target has 
been met 
Dgp2  is the demand curve for Green Power at the stage of MRET where all of the renewable energy target has 
been met 
Sff is the supply curve for ordinary electricity, most of which is generated by burning fossil fuels 
Pe1 is the price of ordinary electricity when ½ the MRET is reached 
Pe2 is the price of ordinary electricity when the full MRET is reached 
Pgp1 and Pgp2 is the price of Green Power at ½ MRET and full MRET respectively 
 

Regarding the relative heights of the shifted horizontal axes, given that the MRET portion of 

renewable electricity will be less than 5% of all electricity sold and that the cost of renewable 

energy electricity is about 40% on average higher than ordinary electricity, the difference in 

height of the horizontal axis to O2  and the horizontal axis to O1 will only be less than 2% of 

Pe1. Figure 3.5 is Figure 3.4 redrawn with the assumption that the price of ordinary electricity 

will not be significantly changed with the achievement of full MRET. That is, Pe1 is assumed 

to be equal to Pe2. It is apparent from Figure 3.5 that if the demand curve for Green Power 

remains the same relative to price of non-Green Power electricity, O2-Pgp2 is greater than O1-

Pgp1 and CD is less than AB. This means the advent of full MRET will result in an increase 



 

 59 

in price of Green Power and a decrease in quantity demanded of Green Power. This effect is 

foreshadowed by Passey and Watt (2002: 9) who note that to meet MRET requirements 

retailers would use cheaper forms of renewable energy, leaving more expensive forms to be 

used in Green Power. 
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Figure 3.5 Green power market assuming unchanged ordinary electricity 
price with full MRET 

 

However, if the full MRET also moves the Green Power market to the relatively flat portion 

of the renewable energy supply curve. This means any shift to the right of the Green Power 

demand curve, through improved marketing, for example, would lead to a greater increase in 

quantity demanded at full MRET than previously when the Green Power market was exposed 

to a steeper supply curve. These comments assume (a) that the supply curve is of the form 

shown in Figures 3.5 and 3.6 with the change to a flatter supply curve occurring at renewable 

electricity sales of more than 9000 GWh per year; (b) that the demand curve for Green Power 

is well-defined, single valued and downward sloping and is not changed relative to the origin 

for the Green Power market when the origin is shifted. Therefore, while the MRET scheme 

could well lead to an increase in price and decrease in quantity of Green Power, the full 

MRET situation with the flatter supply curve will provide an opportunity for greater increases 

in Green Power sales per dollar spent on improved marketing. 
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3.9    Stated Preference Predictions for Green Power Demand 
There is discussion in the literature about the contrast between stated preferences for Green 

Power and the actual behaviour of customers in joining Green Power schemes and paying the 

premium. There are more people who say they are willing to pay the Green Power premium 

than actually do so (Batley et al 2001:481; Ethier et al 2000:59, Kotchen and Moore 2007:2; 

Roe et al 2001:923,924, Salmela and Varho 2005, Wiser et al 2000). Denniss (2000:6) cites 

predictions of Green Power participation ranging from 26 % to 67% of electricity customers. 

Four years since the introduction of Green Power schemes in Australia the customer 

participation rate was less than 1%. 

 

Passey and Watt (2002: 4) have remarked: 

“Despite market research in Australia and overseas identifying anywhere from 20 to 

37% of the sample population likely to pay the Green Power premium ...only a fraction 

of this number actually do. Currently in Australia less than 1% of eligible customers 

have signed on to Green Power, and these make up an even smaller percentage of total 

sales (approx. 0.2%)”.  

There is a clear discrepancy between the predictions of willingness-to-pay surveys and actual 

experience. One study has compared the stated willingness to buy eco-labelled apples and 

found that people who were emphatic in their stated choice, stating they would pay a 

premium, were three times more likely to actually buy the apples than people who said they 

would not buy such apples even at a discount. (Loureiro et al 2003:45,46). This study found 

that people who declare a willingness to pay a premium above a certain positive threshold for 

a product were likely to actually buy the product. The actual behaviour of people who valued 

their preference below this threshold was generally inconsistent with their statements. 

(Loureiro et al 2003:53,54). From a psychological point of view, the weak relationship 

between the measured attitude of a person to environmental issues and the environmental 

behaviour of that person has been noted. Considering the results of a number of studies, 

Bamberg (2003:22) reported that environmental attitudes appeared to explain only 10% of 

actual environmental behaviours and that environmental attitudes may be only an indirect 

explanatory variable in people’s behaviour. The question, whether the low actual purchases of 

Green Power are another example of the unreliability of stated preferences surveys which 

only measure people's attitudes to environmental concerns, or due to inadequate marketing of 
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this product, remains unanswered. Inadequate marketing could be due to high information 

transaction costs for Green Power. 

 

Information for an approximate demand curve, based on interviews, is available from the 

Australian Bureau of Statistics (ABS 2002: Tables 3.7 – 3.10).  Figure 3.6 shows a demand 

curve based on responses to ABS surveys. This information is based on stated preferences 

from respondents (ABS 2002: 39) and the data are shown in Table 10.1  in the Appendix. 

This table also shows estimated elasticities of Green Power purchases with respect to price. 

The data were collected from people who were not buyers of Green Power and only 24 % of 

these people were aware of the existence of Green Power schemes in Australia in 2002. The 

corresponding proportion aware of Green Power in 1999 was 19.4 %. (ABS 2002:38) 
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Figure 3.6 Demand curves from ABS  willingness-to-pay surveys 
 

To relate the graph in Figure 3.6 to actual experience, on  30  June  2002,  67,244  customers  

purchased  Green Power in Australia. (NGPASG 2004-2: 2.8). In 2002 there were 8,969,093 

electricity customers in Australia (ESAA, 2003: Table 4.1). From the information available 

on tariffs the average premium for Green Power was approximately 3.9 cents per kWh in the 

June Quarter 2002 and the average annual consumption of Green Power per customer was 

405.641 MWh or 6,032 kWh per Green Power customer.  This represents an expenditure of 

about $235 per year on Green Power premiums which corresponds in Figure 3.6 to an 

expected 4% of customers purchasing Green Power.  In comparison, the number of Green 

Power customers in fact represents only 0.75% of total electricity customers. If one takes into 
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account the above stated 24% awareness of Green Power schemes it may be possible to 

extrapolate the 0.75% actual proportion of Green Power purchases to about 3% if there were 

100% awareness of Green Power schemes. This implies that the discrepancy between actual 

and predicted sales of Green Power in Australia may be largely accounted for by low 

awareness and understanding of Green Power schemes, although it is possible that the people 

who are slow to learn about the existence of Green Power may be less likely to purchase it. It 

is probable that improved marketing would increase sales of Green Power dramatically but 

whether any resulting increase in profits would present sufficient returns for the costs of 

improved marketing is not clear. It should be noted that the sample used for the ABS surveys 

is not the same sample is that used in analysing actual purchases of Green Power in this study 

 

3.10    Chapter summary 
A survey of Green Power markets in a number of countries shows a contrast between what 

can be achieved (for example 13 % of customers buying Green Power in the Netherlands with 

tax deductions) and what is more generally achieved (1 % buying Green Power in most 

countries). Some commentators have considered that there is a lack of response to price in 

Green Power markets reflecting the altruistic motives of the customers.  Other studies have 

noted that price of Green Power appears to have some effect on sales. There are three 

categories of methods to increase the use of renewable energy: measures manipulating prices, 

measures manipulating quantities used and voluntary Green Power schemes. In Australia, 

MRET, which is a quantity-control measure, accounts for about six times more renewable 

energy use than Green Power. Among the advantages of Green Power are: providing funds 

for the more expensive forms of renewable energy, giving consumers an opportunity to 

encourage the generation of renewable energy, increasing public awareness of global 

warming and renewable energy, the low-cost nature of these schemes for governments and 

industry, and an implied shift of responsibility of greenhouse gas emission-reduction to 

customers. The form of a demand curve was derived from a model proposed by Nyborg et al 

(2003) based on socially contingent moral motivation. Another type of analysis of the Green 

Power market considers Green Power as an impure public good. Both the above theoretical 

approaches predict a negative elasticity of demand for Green Power with respect to its own 

price. Green Power has several competitors, notably tree-planting schemes which offer tax 

deductions to customers for environmentally responsible behaviour, and non-accredited 

renewable energy schemes. A graphical representation of the Green Power market was used 
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to assess the effects of the MRET scheme on the Green Power market. A comparison between 

willingness-to-pay survey results and actual Green Power sales, taking into account average 

prices, demonstrates that the apparent discrepancy between Australian Green Power sales and 

ABS surveys could largely be accounted for by the low level of awareness of Green Power 

schemes. Only 24% of  people not already purchasing Green Power were estimated to be 

aware of Green Power schemes in 2002 (ABS 2002). Considerations in this chapter on 

balance give a picture of a Green Power market in Australia with greater potential for market 

penetration than has been realised. 
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Chapter 4:     Data and Model Specification 
__________________________________________________________________________________________ 
 

4.1   Introduction 
In this chapter data and techniques used to analyse electricity market data and to estimate the 

demand for ordinary electricity and Green Power are described. The data were mainly used to 

estimate demand elasticities for ordinary electricity and Green Power sales. Three sets of data 

are analysed: 

(a) For ordinary electricity there is a time series of sales figures for each state or 

territory.  

(b) For Green Power sales the data are in the form of a time series for each Green 

Power scheme.  

(c) For Green Power sales totals in each jurisdiction, the data are a time series for 

each state or territory.  

The regression analyses in all three of the above cases are therefore pooled time series cross 

section. The form of the data is outlined and assumptions and statistical techniques used are 

described. The analysis of the ordinary electricity market is only included for comparison 

with the Green Power market, in using a similar method to estimate price elasticity of demand 

for the product 

 

4.2   Data  
Graphs drawn from the electricity sales data are shown in Figure 4.1 and Figure 4.2. 
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Figure 4.1 Electricity sales in Australia and GDP  
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Figure 4.1 illustrates that electricity sales increase as GDP increases.  
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Figure 4.2 Australian electricity sales per customer 
Sources: SEDA (1998-2003), NGPASG ( 2004 – 2006) 
 
Figure 4.2 shows that business sales volume per customer are about 20 times larger than the 

residential sales per customer. 
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Figure 4.3 Australian Green Power sales and GDP 1998 - 2006 
Note the year is ending 30 June up to 2003 then ending 31 Dec 
(Sources: SEDA (1998-2003), NGPASG ( 2004 – 2006), ABS (2003(2)) 
 

Figure 4.3 shows the trend in Green Power sales from 1998 to 2006. 

 

The trend over time in Green Power sales per customer for all customers is shown in Figure 

4.4. The reduction after 2001 is noticeable. 
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Figure 4.4 Australian Green Power sales per Green Power customer 1999 – 
2006 

Sources: SEDA (1998-2003), NGPASG ( 2004 – 2006) 
 
There has been a strong increase in customer numbers after 2002 shown in Figure 4.5. 
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Figure 4.5  Australian Green Power customer numbers 1999 – 2006 
Sources: SEDA (1998-2003), NGPASG ( 2004 – 2006) 
 

Table 4.1 shows the average Green Power premium in December 1998 compared with the 

average premium in March 2005, for both nominal and CPI adjusted prices. It can be seen that 
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the average nominal premium for the information available showed an increase of 61% while 

the CPI-adjusted average premium increased by 33% 

Table 4.1  Comparison of average Green Power premiums in September 1998 
and March 2005 

  NAME        
Number 

in 
sample    

MEAN  
(Aust. 

Cents/kWh)     

MINIMUM 
(Aust. 

Cents/kWh)     

MAXIMUM 
(Aust. 

Cents/kWh) 
Sept 
QTR 
1998 

PGCORc 
(Note 1)   5 2.39 1.648 3.12 

Mar 
QTR 
2005 

PGCORc  
(Note 1)        8 3.18 2.038 4.91 

Sept 
QTR 
1998 

PGc  
(Note 2)           5 2.91 2 3.8 

Mar 
QTR 
2005 

PGc  
(Note 2)                     8 4.688 3 7.24 

 

Sources: Calculated from Green Power premium information in Table 11.2 . The sources of the premium 
information are in Table 11.5 “GP Price information” 
Note 1: PGCORc is Green Power premium in cents/kWh corrected by the Consumer Price Index with 1989/90 
index =100 
Note 2: PGc  is the nominal Green Power premium in cents/kWh. 
 

Energy Australia is the largest retailer and is the reference firm against which the performance 

of other firms is compared. However note that Energy Australia Green Power Sales are an 

uneven base with which to compare the sales of other schemes ( Figure 4.6). The strong 

growth was arrested in the middle of 2001 at which time Energy Australia stopped selling 

Green Power to new customers for a year. According to an email from the company to the 

author (21/6/02) the reason they stopped selling Green Power to new customers was there was 

insufficient ‘new’ or,  post January 1997, generating capacity to meet demand after the 

requirement for 80 % new renewable energy in Green Power came into effect. This capacity 

constraint is discussed in Chapter 6. 
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Figure 4.6 Quarterly Energy Australia Green Power sales  
(Source: SEDA (1998-2003), NGPASG ( 2004 – 2006) 

The data for the ordinary electricity market are annual sales and price figures for all six 

Australian states and the Northern Territory from 1997 to 2002 (Table 4.2 ). Electricity sales 

for the ACT are combined with sales for NSW. The sales data are in the form of Time Series 

Cross Section (TSCS) and SA is the only cross section with fewer observations than the 

others. When SA was omitted it was possible to conduct a full analysis of a rectangular panel 

of data in which contemporaneous effects could be taken into account.  In the correction for 

autocorrelation it is necessary to eliminate data which are not for successive time periods and 

this is another reason to reject the South Australian data. Another reason to reject the South 

Australian data is that the ‘FULL’ option for the ‘POOL’ command in SHAZAM used in the 

regression analysis  does not apply to data for which the number of cross sections exceeds to 

number of time periods (White 1997:273). 

 

Table 4.2  Summary of structure of ordinary electricity sales and price data 
available 

State 
Number of time periods for 

which total electricity sales and 
price data are available 

NSW 6 
VIC 6 
QLD 6 
SA 5 
WA 6 
TAS 6 
NT 6 
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The data for Green Power sales are from 21 Green Power schemes offered by retailers for 

each quarter-year from the September quarter of 1998 until the December quarter of 2005 

(shown in Table 11.2  in the appendix). Not all the schemes were present for the whole period 

with some finishing and others commencing operation during the period. The sales data are 

also in the form of Time Series Cross Section and the number of time periods is not the same 

for each firm.  It was not possible to obtain the price of Green Power for each scheme in each 

quarter. Table 4.3  summarises the amount of data which is available. There are varying 

numbers of observations for each Green Power scheme and price data are missing for many of 

the observations.  

 

Table 4.3   Summary of structure of green power sales and price data 
available 

 

Name Of Green Power Scheme 
Time Periods for which  
sales data is available 

Time Periods for which  
both sales and price data are 

available 
Actew Greenchoice  27 25 
Advance Energy . Green Power 12 3 
Agl - Green Energy  26 18 
Australian Inland Energy . Australian 
Inland Green Energy  16 13 

Citipower . Ecopower  30 4 
Country Energy (Central) - Green Power  18 5 
Country Energy (North) . Northpower 
Green  13 12 

Country Energy (South) . Earthsaver  16 12 
Energex – Earths Choice  30 30 
Energy Australia - Pureenergy  30 29 
Ergon Energy - Ergon Clean Energy  26 26 
Integral Energy - Business Green Power  30 0 
Integral Energy - Wyuna Water Hydro 13 7 
Integral Energy - Hampton Park Wind 
Power 13 7 

Origin Energy. Ecosaver  22 4 
Origin Energy. Green Earth  13 4 
Powercor Green Power, Ecosaver From 
1999 8 3 

Pulse . Pulse Clean Green  18 3 
Txu . Enviroenergy  14 11 
Txu . Green Energy 11 11 
Western Power -  Naturalpower  23 23 
Country Energy Countrygreen energy 5  0 
AGL Green Living 3  0 
EA-IPR Retail Partnership Greensaver 2  0 
Total Number Of Fields Of Data 419 250 
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4.3   Additional Assumptions 
In the absence of explicit data from retailers it is assumed in many cases that the price of 

Green Power to business customers is the same as the price to residential customers. In all 

cases where firms give information on the price to businesses the prices are the same as for 

residential but some firms state that the price for business customers is negotiable. Also, some 

firms change prices for new customers but may leave prices the same for existing contracts 

for some time. The effect of these arrangements is not taken into account in the analysis, so 

uncertainty about prices to business customers may limit the generality of results. 

 

In the regression analyses that do not use company or regional dummy variables it was 

assumed Australian business and residential electricity consumers are uniform across the 

nation in their respective responses to price. This assumption, the validity of which is not 

essential for the estimation of a nation-wide price elasticity, is tested using seemingly 

unrelated regressions as described by White (1997:313). 

 

It was assumed that gaps in data on price caused by the firm’s reluctance to publicise present 

or past Green Power tariff information do not cause any bias in the sample. This could 

possibly introduce bias because firms which have not provided price information may have a 

reason for withholding the information and this reason could also be a factor in sales. It was 

assumed that the remaining sample where price information was available gives an indication 

of customers’ response to price variations and customer behaviour was being analysed rather 

than behaviour of retailers.  

 

A Fixed Effects model was used to analyse the data for ordinary electricity sales in each state 

or territory. For each of the time series cross section estimations done, the number of cross 

sections corresponds to all,  or nearly all the groups under study. For ordinary electricity sales 

as dependent variable each state or territory of Australia is a cross section. For Green Power 

sales each firm is a cross section, and for Green Power total sales for each state or territory is 

a cross section. Since the set of cross sections in each case is not a sample of the groups but 

all or nearly all the groups participating in the market, and since each of the groups has 

relatively fixed differences from the other groups, the fixed effects model is more appropriate 

for the analysis of the data than the random effects model. Differences between jurisdictions 

were represented initially by dummy variables giving a different intercept for each cross 
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section. The slope coefficients for other explanatory variables were assumed to be the same 

across all states and territories. For the analysis of the Green Power market, it was assumed 

that the slope coefficients for the explanatory variables are the same for all Green Power 

schemes however the intercepts differ between schemes reflecting mainly the differences in 

size between retailers. Retailer size largely determines the number of customers to whom the 

scheme will be most easily promoted. The different intercepts were represented by dummy 

variables and assumed to remain constant over time for each scheme (Hill et al, 2001: 357). 

This assumption could be represented by the following equation (Beck, 2001: 283) : 

y i,t = x i,t β + f i + ε i,t     (4.1) 

where y i,t is the dependent variable for scheme number i in time period number t,  

x i,t  is the vector of  explanatory variables,  

β is the vector of coefficients 

f i is the dummy variable for unit number i, where here “unit” refers to either state or territory 

jurisdiction or to Green Power scheme and  ε i,t is the residual  

In equation 4.1 vector β does not vary with time t or with unit i. Thus the slope coefficients 

are the same for all units and time periods. This assumption ignores differences between the 

regions the units serve and differences between customers. If differences exist they would 

affect the responses to changes in explanatory variables which are assumed to be reflected in 

the coefficients of dummy variables.  

 

Dummy variables are used in an attempt to represent fixed differences between states or 

between Green Power schemes. However if, for example, the price within a particular Green 

Power scheme does not vary much over time the dummy variable for that scheme is likely to 

absorb the effect of price on sales and the resulting regression equation may underestimate the 

effect of price. In these circumstances, “the fixed effects will soak up most of the explanatory 

power of those slowly changing variables” such as price (Beck, 2001:285). This means there 

are choices about whether to include dummy variables. Instead of dummy variables it may be 

more useful to use known measures that would represent most of the differences between 

units such as the state populations or the size of the ordinary customer base of a firm 

operating a Green Power scheme. There can be some flexibility in deciding whether to 

include dummy variables: 
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If variables of interest are being lost because of the inclusion of fixed effects, the 

researcher must weigh the gains from including fixed effects against their costs. If the 

gains, in terms of decreased sum of squared errors, are slight, albeit statistically 

significant, then it might be better to omit the fixed effects and suffer slight omitted-

variable bias (Beck 2001:285). 

 

The time series cross section regression analyses were initially done without correction for 

autocorrelation to test for the presence of AR1 type autocorrelation in the data and then 

repeated with AR1 corrections where this was appropriate. It was assumed for any AR1 

autocorrelation present in the time series for all cross sections of data that the ‘rho’ for the 

correction has the same magnitude and the errors took the form: 

tititi ,1,, µρεε += −   (4.2) 

with ρ  the same magnitude for each cross section, 

ε i,t is the residual for the instance at time t of cross section i while  εi,t-1 is the residual of the 

preceding instance in the same cross section and µ i,t  is an error term which does not have 

the property of autocorrelation (Griffiths et al, 1993: 517). 

 

An examination of the price data in Table 4.3 indicates that for many of the Green Power 

schemes not enough time periods are available to allow the estimation of a meaningful ρ  so 

the assumption that ρ  is the same for all time series is unlikely to be contradicted by the data. 

Beck and Katz (1995:638) argue this assumption is consistent with the assumption of equal 

slope coefficients. As a consequence of the assumption of equal slope coefficients, the equal 

ρ for all cross sections could be regarded as a type of restricted least squares technique.  

 

In the procedure for dealing with autocorrelation, it was assumed that all time periods are in 

sequence, without missing time periods.  For analysis of the ordinary electricity data this 

necessitated either leaving out the South Australian data, where price information is not 

available for 2000 or interpolating price for that year. The year 2000 was a period of upheaval 

in the South Australian electricity industry making price interpolation unsatisfactory. For the 

Green Power data Table 11.2  shows Green Power scheme price information has always been 

available in successive periods.  
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Contemporaneous correlation between schemes can be the result of some time-varying 

influence not represented in the data affecting all firms. It was assumed that for analysis of the 

Green Power market contemporaneous correlation could be ignored because the panel data is 

not ‘rectangular’. Where there are not the same number of time fields for every Green Power 

scheme SHAZAM cannot take contemporaneous correlation into account. Although 

contemporaneous correlation is not taken into account in the Green Power model quarterly 

Gross Domestic Product is and should control for the main source of contemporaneous 

correlation. Another possible source, seasonal factors, was accounted for using seasonal 

dummy variables. 

 

It was assumed that data had panel heteroskedasticity. That is, the variance in the error terms 

in the regression analysis for each Green Power scheme is different from another Green 

Power scheme.  Heteroskedasticity within each cross section is corrected for with the 

“HETCOV” option for the “POOL” command in SHAZAM. 

 

There are likely to be omitted variables in the models. For the ordinary electricity market 

demand would be affected by the promotion of energy intensive products, government efforts 

at electricity demand management, prices of competitive products such as natural gas and 

growth of energy intensive industries in Australia. For the Green Power market, omitted 

variables would include those above as well as prices for competing Green Power products 

and prices of other means of abating greenhouse gas emissions. The main aim of these 

analyses is to estimate the elasticity of demand of ordinary electricity and Green Power with 

respect to own prices.  Because there are several explanatory variables in the regression 

equations the effect of omitting these variables on the estimate of this elasticity is not clear 

and depends on the extent to which they are correlated with included variables (Greene, 2003: 

149). However, over the period of time studied, there have not been important changes in 

these omitted explanatory variables and any effect from most of them was likely to be small. 

The effect on the overall validity of the models of omitting any relevant explanatory variables 

was assessed with omitted variable analysis and by considering the R squared values and 

degree of non-normality of the residuals. 
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4.4    Method for estimating the model of ordinary electricity sales 
For the ordinary electricity market the dependent variable is total electricity sales in each state 

and territory. For the model specification for residential ordinary electricity, Narayan et al 

(2005) used the natural log of per-capita annual Australian electricity consumption for the 

years 1969 to 2000 as the dependent variable and the explanatory variables were natural logs 

of  

- real residential electricity price,  

- per capita income  

- a variable representing the average temperature across Australia and 

- the ratio of the real price of electricity to the real price of natural gas, which is a 

substitute for electricity in many applications (Narayan et al, 2005: 469) 

The data for the current exercise is much more limited and temperature and natural gas 

explanatory variables are not considered. The following model was estimated: 

logQT = �1 + �1 logPTC + �2 logYANN + jurisdiction dummy variables + �  (4.3) 

or, if the dummy variables are found to not be statistically significant:  

logQT = �1 + �1 logPTC + �2 logYANN + �3 logNT +  �1    (4.4) 

where QT =  Total electricity sales in that state or territory in GWh 

NT = Number of customers for that state or territory in that year 

YANN = Gross Domestic Product for the entire year, Chain Volume, with 2001-02 as 

reference year (ABS 2003: Table 2). Chain Volume Gross Domestic Product measures 

relative volume of production and correction using the YANN  price deflator is inherent in the 

Chain Volume YANN figures. 

PTC = Average price for that state or territory, year and category, deflated by using the 

consumer price index  

�i are constants and �i are error terms with mean zero and constant variance. 

 

The dummy variables for the states and territories were not significant so the regression 

results using them are not reported. 

 

The omission of explanatory variables will cause bias in the coefficients of the remaining 

explanatory variables if they are correlated with them. The coefficients for the temperature 

and natural gas variables (if natural gas were considered as itself a variable) should both be 

positive. If the remaining explanatory variables are uncorrelated with each other, the bias in 
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the coefficient of own price due to each of these missing variables can be reasoned to be 

roughly the product of (a) the coefficient of the missing explanatory variable and (b) the 

correlation between the missing variable and the own price variable (Wooldridge 2006:97-

99). As temperature and retail electricity prices are likely to be uncorrelated but gas and 

electricity prices could be correlated the bias due to omitting temperature could be negligible 

and the bias due to omitting the price of natural gas could be positive. The omission of these 

variables is thus likely to introduce a positive bias in the estimation of the coefficient of 

electricity price. 

 

The Box-Cox technique was used to find the most suitable functional form of the regression 

equation. This technique involves the transformation of some or all of the variables in the 

regression equation as follows: 

λ
χ

λ

λ
1−

= x    (4.5) 

where λχ  is the transformed variable and λ , or lambda, is a variable whose value indicates 

the functional form which will give the best fit of the regression equation to the data. The 

Box-Cox analysis required a repetitive process for the pooled regression for a range of values 

of lambda. The analysis was modified for use in Time Series Cross Section data for the 

regression equation by repeating the pooled regression for various values of lambda (as 

defined above in equation 4.5). The value of lambda giving the set of residuals with the 

distribution closest to a normal distribution was chosen. An advantage of this transformation 

is if  λ  equals one then a linear functional form should be used while if λ  is zero the 

logarithmic functional form is best. This is because  

)(
1

lim xLog=��
�

�
��
�

� −
λ

χ λ

 as 0→λ   by  L’Hopitale’s  Rule (Greene 2003:173), so instead of 

using a value of zero for λ  a very small value is used to approximate zero. The statistical 

significance of coefficients estimated in the regression analyses is unbiased even if the 

residuals are not normally distributed, as the central limit theorem shows ordinary least 

squares estimators are approximately normally distributed in large samples. (Wooldridge 

2006: 181). In this case the dependent variable and price are transformed.  

 

For analysis in this study of the ordinary electricity sales data, the Box-Cox regression 

equation takes the form: 



 

 76 

 

εβββα ++++= NTFNYANNFNPTCFNlQTFN 3211  (4.6) 

 

where QTFN, PTCFN, YANNFN and NTFN are the Box-Cox transformations of the variables 

QT , PTC , YANN  and. NT respectively. 

 

After the functional form of the regression equation is assessed a Seemingly Unrelated 

Regression analysis is used to test whether the slope coefficients in the time series cross 

section regression analysis are likely to be equal to each other for all cross sections. A pooled 

Time Series Cross Section is then undertaken using the chosen functional form. 

 

If the log-log functional form is found to be more suitable then the following model is used: 

logQT = �0 + �1 logNT + �2 YANN + �3 PTC + � (4.7) 

 

Where �0 is a constant and � is an error term with mean zero and constant variance. 

Contemporaneous correlation is taken into account in the SHAZAM procedure, and the ρ  in 

the correction for autocorrelation constrained to be equal for each cross section. To ensure 

each cross section had the same number of time series elements and the number of cross 

sections did not exceed the number of time periods the South Australian data were excluded. 

 

The following can be expected of the coefficients in the regression analysis: 

• Number of customers for that state (coefficient �1)– this coefficient gives an estimate 

of the marginal electricity sales per customer and would be positive 

• Gross Domestic Product  (coefficient �2)  - electricity sales would increase with 

economic activity so the coefficient should be positive. 

• Average price for that state, year and category  (coefficient �3) – if price has any 

significant effect an increase in price should decrease the quantity demanded and so 

the coefficient is expected to be negative. 
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4.5  Method for estimating model of Green Power sales by individual 

schemes 
For the analysis with Green Power sales as the dependent variable the data set is larger than 

for ordinary electricity. As for ordinary power, the Box-Cox technique was used to discover 

the best functional form for the regression equation. Time series only regression analyses 

were undertaken using this functional form on a number of individual schemes to assess 

whether statistically significant results could be obtained and whether the slope coefficients in 

the regression equations for one scheme were similar to those for other schemes. To further 

assess whether the assumption of equal slope coefficients between cross sections is valid, 

seemingly unrelated regression was undertaken where data were available for the maximum 

number of cross sections. For a regression analysis taking into account contemporaneous 

correlation across Green Power schemes the number of time periods must be equal to or 

greater than the number of cross sections and prices must be known for all schemes 

considered over the range of time periods. The availability of data for Green Power sales and 

prices restricts the regression analysis with contemporaneous correlation to six cross sections 

over 12 time periods. This set of data was not large enough to test for the statistical 

significance of the coefficient for the price variable so contemporaneous correlation is not 

taken into account in the models estimated. However, the inclusion of GDP as an explanatory 

variable is a means of taking into account the effects of income on all schemes. 

 

Green Power annual audit reports and tariff information from the retailers were used to 

undertake regression analyses with Green Power sales by each retailer as the dependent 

variable and the explanatory variables listed below: 

 

Dependent variable:  

• Qg quarterly sales of green energy in MWh for that firm.   

 

Independent variables:  

• PGCOR; Price premium for Green Power for that scheme. That is the additional price 

that a customer pays for Green Power in dollars per kWh corrected for CPI changes.  

• AGE; Age of scheme in number of quarter-years (AGE) 

• D1, D2 etc; Dummy variables for each company to represent the amount of promotion 

by that company for the product and the peculiarities of the customer base.  
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• BPPROP; Composition of type of green energy offered by that company  

• NEWCUST; Dummy variable for whether new customers are accepted for that period  

• NTC; Size of company as measured by total customer base  

• YQTR; Degree of economic activity as represented by the chain volume Gross Domestic 

Product per quarter  

• RATIONT; Proportion of Green Power for retailer which is from new renewable 

sources   

• FRCDUM; Dummy variable indicating whether that scheme is operating under retail 

competition in the electricity market in that quarter-year.  

• Dummy variable representing the status of a Green Power scheme which is one of a 

number of  schemes offered by the same firm, usually as a result of takeovers within 

the electricity supply industry.  

 

Some of these factors affect supply as well as demand, e.g. NTC, RATIONT, BPPROP. The 

demand curve estimates the relationship between sales and retail price. Inherent in this 

estimation is the assumption that the supply factors remain relatively constant over the range 

of retail prices considered and over the time period considered, so that the change in 

explanatory variables affects only demand factors and not supply factors. 

 

The Green Power scheme of the company being taken over will generally retain its trading 

name. In models where dummy variables are used for all schemes, the dummy variable 

representing schemes offered by firms which offer a number of schemes will simply be the 

dummy variable for that Green Power scheme. However, where the size of the customer base 

for the firm indicates the size of the Green Power scheme, dummy variables are still used for 

these multiple-Green-Power-scheme firms because the size of the customer base will not 

represent the size of that type of scheme which is sharing the customer base with other 

schemes. The following schemes are sharing a customer base with other Green Power 

schemes in the periods of time for which price information is available: 

Country Energy (Central) (dummy variable D7) 

Integral Energy Wyuna Water (D14) 

Integral Energy Hampton Park Wind (D15) 

Origin Energy Green Earth (D17) 

TXU Green Energy (D21)  
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Therefore in the models where NTC is used the dummy variables will represent the fact that 

these firms are sharing a customer base with another firm and that NTC is not the only 

indicator of the size of the firm offering that particular Green Power scheme. 

 

Regarding variable FRCDUM, the schedule of the introduction of full retail contestability for 

retailers in Australia is shown in Table 4.4  

 

Table 4.4  Schedule of introduction of full retail contestability for electrical 
retailers in Australia 

Jurisdiction Introduction of Full Retail 
Contestability (FRC) 

New South Wales  1-Jan-02 
Victoria 13-Jan-02 
Queensland FRC from 1 July 2007 
Western Australia  FRC contemplated 
South Australia  1-Jan-03 
Tasmania FRC from 1 July 2010 
Australian Capital Territory  1-Jul-03 
Northern Territory  FRC from 1 April 2010 

Source: CRA 2007:10 

Although functional form is yet to be investigated, the linear model is as follows: 

εβ
ββββββ

ββββββ

++

++++++
+++++=

3

122....1

33

31299876

543210

DQ

DQDDFRCDUMRATIONTY

NNEWCUSTBPPROPAGEPGCORQg

QTR

TC

… (4.8) 

Where �0 is a constant and �1 is an error term with mean zero and constant variance.  

 

The expected coefficients of the explanatory variables on demand are as follows: 

 

PGCOR <0. An increase in price would be expected to lead to a decrease in sales 

 

AGE >0. It would be expected that the older the scheme the better known it becomes and the 

more opportunities people have to join the scheme.  

 

BPPROP<0.  The amount of biomass energy purchase as a fraction of total Green Power 

purchased by the firm  to represent the composition of the Green Power product offered by a 

firm. It may be intuitively expected that biomass power, being less ‘clean’ than the other 

types of renewable energy, may be less attractive to the consumer. 
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NEWCUST>0.  If new customers are accepted then growth in Green  Power sales is allowed 

to occur. 

 

NTC >0. Size of the company or Green Power scheme is measured by the total number of 

Green Power and ordinary electricity customers. The more customers the more Green Power 

likely to be sold.  

 

YQTR >0. An increase in economic activity would generally be associated with an increase in 

demand for a normal good.  

 

RATIONT>0.  This is used to approximate both of the degree of commitment of the retailer 

and the attractiveness of Green Power from that firm to customers.   

 

FRCDUM – It is possible that the competition between retailers may encourage them to use 

Green Power to distinguish their product which is otherwise only distinguishable by price. 

Also with competition it is possible for customers to change retailers and customers may be 

more likely to choose a retailer with an attractive Green Power product. This could result in 

an increase in Green Power sales being associated with full retail competition. 

 

In some of the models the size of the firm is represented by using the dummy variable for the 

firm instead of the size of the customer base. In other models where both NTC and some 

company dummy variables are used, the company dummy variables indicate that the Green 

Power scheme has a customer base shared with another Green Power scheme in the relevant 

time period. The coefficients for these dummy variables will depend on factors specific to that 

particular Green Power scheme. 

 

The data for Green Power sales, along with a glossary of terms and notes on data sources are 

shown in Table 11.2  Table 11.3 and Table 11.5 respectively. Summary statistics of the data 

are in Table 4.5   The correlation matrix in Table 11.7  in the Appendix  indicates that no two 

of the relevant explanatory variables have correlation with each other of greater than 0.7 and 

so multicollinearity is unlikely to be a problem in the estimations. 
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Table 4.5  Summary data for observations of green power sales  
 

NAME UNITS    N     MEAN    ST. DEV VARIANCE MINIMUM MAXIMUM 

QG MWh 250 9151.9 12207 1.49E+08 7 75030 

AGE Quarters 250 14.83 8.22 67.51 1 37 

YQTR $millions 250 2.00E+05 11673 1.36E+08 1.74E+05 2.19E+05 

NTC Number 250 6.53E+05 4.29E+05 1.84E+11 19048 1.54E+06 

PGCOR $/kWh 250 2.92E-02 9.57E-03 9.16E-05 1.49E-02 5.23E-02 

 

4.6  Method for estimating model of state and territory total Green 

Power sales 
To estimate the effect of the advertising campaign for Green Power in Victoria, state and 

territory totals of Green Power sales are examined. Since the start of 2003 Green Power 

quarterly audits have provided data for state business and residential sales of Green Power. 

These statistics were examined in an effort to identify other influences on Green Power sales 

such as economic activity and promotional activities. Regression analysis was undertaken 

using the Green Power state and territory total sales from the start of 2003 to the end of 2006.  

 

Regarding the effect of level economic activity, in analysing Green Power sales for each 

retailer Gross Domestic Product (YQTR) may have been masked by other explanatory variables 

such as age of the scheme or the occasional non-acceptance of new customers by some 

retailers. The effect of economic activity may be different when state and territory Green 

Power sales are used as the dependent variable.  

 

To study the effect of promotional activities, a dummy variable, DPROM was used to 

examine a promotional campaign in Victoria. This campaign, initiated by the Victorian 

government with the slogan “Green Power of One” involved television and cinema 

advertising and other promotional activities and commenced in March 2005 (BCSE (2006): 

17). Analysis of state and territory total sales of Green Power may show the effect of this 

advertising campaign.  

 

A comparison of the sales of Green Power relative to total sales for each jurisdiction in 2003-

04 is shown in Table 4.6 . The market penetration of Green Power differs markedly between 

jurisdictions with Queensland achieving sales penetration of 3 % of the residential customers 

compared with only 0.58 % in NSW. NSW somewhat compensates with the highest market 
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penetration for business customers of 0.79 %, in contrast to 0.02 % for South Australia. This 

broad range of sales performances are an indication that the largest potential sales are not 

being achieved in some jurisdictions.  

 

Table 4.6  Green Power sales compared with total electricity sales by state or 
territory 

 

   NSW & ACT VIC QLD SA WA TOTAL 
Number of ordinary electricity customers at 30 June 2004 
Residential     2,876,498 2,048,182 1,558,783 659,211 748,903 8,165,329 
Business     337,501 303,481 192,454 95,626 118,164 1,102,392 
Total     3,213,999 2,351,663 1,751,237 754,837 867,067 9,267,721 
Consumption of ordinary electricity (GWh) 2003-04 
Residential     21,535.54 11,350.09 11,406.46 4,008.70 - - 
Business     50,478.91 31,061.87 29,881.79 7,492.20 - - 
Total     72,371.43 42,411.96 41,479.92 11,600.20 12,987.40 192,780.65 
Customers and sales of Green Power (MWh) at 30 June 2004 
Residential customer numbers   16,738 29,362 46,989 6,952 918 100,959 
Business customer numbers   2,670 1,548 471 22 310 5,021 
Total customer numbers   19,408 30,910 47,460 6,974 1,228 105,980 
MWh Sales of Green Power in 2004   190,453 132,722 129,483 18,308 12,470 483,436 
Percentage ordinary electricity 
residential customers who are 
Green Power customers     

0.58 1.43 3.01 1.05 0.12 1.24 

Percentage ordinary electricity 
business customers who are Green 
Power customers     

0.79 0.51 0.24 0.02 0.26 0.46 

Percentage ordinary electricity 
customers who are Green Power 
customers     

0.6 1.31 2.71 0.92 0.14 1.14 

Percentage ordinary electricity sold 
as Green Power     0.26 0.31 0.31 0.16 0.1 0.25 

Source: ESAA (2005): 33 

 

Green Power price was omitted as an explanatory variable in the analysis because information 

on state and territory average prices is not available. To use the omitted variable analysis of 

Wooldridge (2006:97-99) if the remaining explanatory variables are uncorrelated with each 

other the bias in the coefficient of DPROM due to this missing variable is approximately the 

product of (a) the coefficient of the missing explanatory variable, in this case the coefficient 

of average price which should be negative, and (b) the correlation between the missing 

variable and DPROM. Since DPROM is a dummy variable unrelated to price the correlation 

between DPROM and average Green Power price should be around zero and so bias in the 

coefficient for DPROM, should be small. 

 

The variables in the regression analyses are as follows: 

Dependent Variables 
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• QGBUS: State total sales of Green Power to business customers for that quarter in 

MWh 

• QGRES: State total sales of Green Power to residential customers for that quarter in 

MWh 

• QGTOT: State total sales of Green Power to all customers for that quarter in MWh 

Explanatory Variables 

• DVIC: Dummy variable with a 1 value indicating Victoria. The magnitude of the 

coefficient for this variable, as for the other state dummy variables would give an 

estimate of the difference of Green Power sales between that state and sales in NSW. 

• DQLD: Dummy variable with a 1 value indicating Queensland 

• DSA: Dummy variable with a 1 value indicating South Australia 

• DWA: Dummy variable with a 1 value indicating Western Australia 

• DACT: Dummy variable with a 1 value indicating ACT 

• DPROM: Dummy variable with a 1 value indicating the existence of a promotional 

campaign in that jurisdiction. The magnitude of the coefficient for this variable would 

give an estimate of the change in Green Power sales which occurred at the same time 

as the promotional campaign. 

• DQ1: Seasonal dummy variable with a 1 value for the January – March quarter 

• DQ2: Seasonal dummy variable with a 1 value for the April  – June quarter 

• DQ3: Seasonal dummy variable with a 1 value for the July – September quarter 

• YQTR: Chain Volume National Gross Domestic Product for that quarter in millions of 

Australian dollars. The coefficient for this variable would be expected to be positive. 

The input data, for start 2003 to end 2006 is shown in Table 11.6 . 

The model is described as follows: 

εββ
ββββββ

++++++
++++++=

32176

543210

DQDQDQYDROM

DACTDWADSADQLDDVICQGBUS

QTR

 (4.9) 

εββ
ββββββ

++++++
++++++=

32176

543210

DQDQDQYDROM

DACTDWADSADQLDDVICQGRES

QTR

 (4.10) 

εββ
ββββββ

++++++
++++++=

32176

543210

DQDQDQYDROM

DACTDWADSADQLDDVICQGTOT

QTR

 (4.11) 

 

Where �0 is a constant and �1 is an error term assumed to be normally distributed with mean 

zero and constant variance. 
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4.7  Chapter Summary 
 
 SHAZAM Version 10 was used for the regression analyses of the pooled time series cross 

section data.  The data on ordinary electricity sales and Green Power sales were in the form in 

which a time series of instances is recorded for a number of different units.  The analysis used 

the Fixed Effects model. Assumptions made include: 

- equality of slope coefficients between cross sections 

- measures of the size of the entities in the cross sections will adequately account for the 

differences between these entities 

- the effect of omitted variables on the elasticity of demand of ordinary electricity and 

Green Power is not large 

These assumptions were tested where possible with the main aims of estimating the elasticity 

of demand with respect to price of Green Power, comparing this with ordinary electricity, and 

identifying other determinants of Green Power sales. The results of this analysis are presented 

in the next chapter. 
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Chapter 5:     Empirical Results for Demand Analysis 
__________________________________________________________________________________________ 
 

5.1  Introduction 
In this chapter factors which influence sales to consumers of Green Power are identified. Of 

particular interest is whether any statistically significant relationships between sales and 

prices of Green Power exist and whether a meaningful representation of a demand curve can 

be estimated.  

 

Regression analyses were undertaken to estimate the relationship between sales of ordinary 

electricity to consumers with own price and economic activity (proxied by Gross Domestic 

Product) as explanatory variables to estimate demand for electricity in general. Then 

regression analyses were undertaken with Green Power sales to consumers in each Green 

Power scheme as the dependent variable and various explanatory variables such as age of 

each supplier’s scheme, price premium for Green Power for each scheme, Gross Domestic 

Product, composition of the Green Power product for that firm and company dummy 

variables. The objective was to compare the behaviour in the market for Green Power with 

behaviour in the electricity market in general. State and territory totals of Green Power sales 

were then examined to understand the possible effects of advertising of Green Power in 

Victoria. 

 

A glossary of the terms used for variables in the regression analyses is given in Table 5.1 . 

 

5.2    Demand for ordinary electricity  
For the purposes of comparison with the Green Power market an attempt was made to 

examine how total electricity sales respond to prices and to Gross Domestic Product as 

previously discussed. The data for the analysis of sales of ordinary electricity are shown in 

Table 11.1 of the Appendix. 
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Table 5.1  Glossary of terms used in regression analyses 
 QG Green Power sales per quarter in MWh 
λ  or LAMBDA Number used in Box-Cox transformation 
AGE Age of Green Power scheme in quarters 
BPPROP Proportion of Green Power which is generated by biomass 
DNSW, DVIC, DQLD, DSA, 
DWA, DTAS, DACT 

Dummy variables indicating Australian state or territory 

DQ1, DQ2, DQ3 Dummy variable for season, with DQ1 indicating the 
September season 

ε  Error term in regression analysis 
FRCDUM Dummy variable indicating existing of retail competition 

for electricity 
NEWCUST Dummy variable with value of one indicating whether the 

Green Power scheme is accepting new customers 
NT Number of ordinary electricity customers 
NTC or NTC Total number of ordinary electricity and Green Power 

customers for a retailer offering Green Power. 
NTFN Box-Cox transformation of NT 
PG or PG Nominal Green Power premium in Australian $/KWh 
PGCOR or PGCOR Green Power premium in Australian $/KWh 
PGCORFN Green Power premium corrected for consumer price index, 

with 1989/90 as base year. 
PROM Dummy variable indicating whether promotional activity 

is occurring for Green Power 
PTC Price per KWh of ordinary electricity 
PTCFN Box-Cox transformation of PTC 
QGFN Box-Cox transformation of QG 
QT Quantity of ordinary electricity in MWh 
QTFN Box-Cox transformation of QT 
RATIONT Ratio of new generators to older generators in the Green 

Power for that scheme 
YANN GDP, annual 
YANNFN Box-Cox transformation of YANN 
YQTR Quarterly GDP 
� Constant term in regression analysis 
�1, �2,…. �n Coefficients in regression analysis 
 

A Box-Cox transformation of the data was undertaken to identify the most suitable functional 

form.  From Chapter 4, analysis of the ordinary electricity sales demand using the Box-Cox 

transformation takes the form 

 

QTFN = � + �1 PTCFN + �2 YANNFN + �3 NTFN +  � 5.1 

 

Where QTFN, PTCFN, YANNFN and NTFN are the Box-Cox transformations of the variables 

QT , PTC , YANN  and. NT  respectively as follows: 
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Table 5.2  Summary of results of Box-Cox transformed regression analyses of 
total ordinary electricity sales  

LAMBDA -0.600001 -0.400001 -0.200001 -1.00E-06 0.199999 0.399999 0.599999 0.799999 0.999999 
APPROXIMATE VALUE OF 
LAMBDA -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1 

BUSE [1973] R-SQUARE   0.9944 0.9957 0.9932 0.9965 0.9887 0.9704 Estimation Estimation Estimation 

LOG OF THE LIKELIHOOD 
FUNCTION  274.096 213.906 152.437 97.5091 22.6672 -51.6746 failed failed failed 

COEFFICIENT OF PCTFN -1.18E-02 -4.56E-02 -0.12963 -0.39178 -1.6023 -5.7692 Unstable Unstable Unstable 

JARQUE-BERA NORMALITY 
TEST- CHI-SQUARE(2 DF) 2.0876 2.9058 2.5616 1.9531 1.0943 2.664 rho rho rho 

P-VALUE 0.352 0.234 0.278 0.377 0.579 0.264       
CHI-SQUARE FOR 
GOODNESS OF FIT OF 
RESIDUALS TO NORMAL 
DISTRIBUTION 

14.3995 13.164 16.3828 11.005 16.5932 12.9226       

P-VALUE 0.006 0.011 0.003 0.027 0.002 0.012       

 

Note: Dependent variable is QTFN, in equation (5.1) with transformations as defined in equations 
(5.2) to (5.5). All regressions were obtained using SHAZAM POOL command options of FULL and 
SAME, where contemporaneous correlation is accounted for and rho is restricted to be the same for 
all cross sections. Only the dependent variable and the price variable were transformed. Data for 
South Australia were omitted because of the missing price information for the year 2000. 
 

Results of regressions used to obtain values of λ  (LAMBDA) are as summarised in Table 5.2 .  

When λ  approaches zero, R-square is highest and the Chi-square for goodness of fit of 

residuals to a normal distribution is best. The log-likelihood function continually decreases 

with increasing λ  and this is consistent with the R-square values. Although the best-fit value 
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of λ  for the Jarque-Bera normality test is 0.2 the best functional form appears to be 

logarithmic ( 0=λ ).  

 

A seemingly unrelated regression (SUR) was undertaken using state totals for electricity sales 

as dependent variables. The data were rearranged so that all n jurisdictions (i) in a particular 

year were in the same row and so any error effects common among all cross sections for that 

year were taken into account in the estimation.  

The model used in the SUR was 

 

( ) εββββ ++++= Σ
=

=
iiiiii TANNTC

ni

i
T NYPQ loglogloglog 321

1
0  (5.6) 

 

with variables defined as by equation 4.4. The SUR model was a system of six regression 

equations, one for each jurisdiction except South Australia, analysed jointly to take account of 

any common influences on the errors in each regression analysis. 

 

A test to demonstrate that all jurisdictions had the same response to price showed that it was 

unlikely, with a probability of zero to three decimal places that all states have the same price 

elasticity of demand for ordinary electricity. However, the sample is only over a time period 

of six years and the absence of a national uniform elasticity does not preclude a national 

average elasticity. Even if each state has a different elasticity it is still valid to calculate an 

elasticity for the whole of Australia. 

 

Having shown that the same elasticity does not apply to all jurisdictions using SUR estimation 

and having identified the log-log functional form as the most suitable, a regression analysis 

was undertaken on the ordinary electricity sales for the states and territories of Australia.  

The model is: 

logQT = �0 + �1 logPTC + �2 logYANN + jurisdiction dummy variables + � (5.7) 

Since use of the dummy variables was found to result in failed estimation due to unstable rho 

the final regression equation was:  

logQT = �0 + �1 logPTC + �2 logYANN + �3 logNT + � (5.8) 

 

The results are summarised in Table 5.3 . These results should be treated with some caution as 

the South Australian figures are omitted. 
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Table 5.3  Results of regression analysis for ordinary electricity sales in each 
jurisdiction of Australia, Equation (5.7) 

 

LogQt = 

VARIABLE 
NAME 

ESTIMATED 
COEFFICIENT P-VALUE 

LogPTC -0.39179 0** 
LogYANN 0.29183 0** 
LogNT 0.87953 0** 
Constant  �0  -5.3647 0** 

BUSE [1973] R-SQUARE = 0.9965 

* Statistically significant at 0.05 level; ** Statistically significant at 0.01 level 
Note South Australia has been excluded because of data limitations 
 

The coefficient of LogPTC  is �1 = –0.39 and is the elasticity of demand with respect to own 

price with a 95% confidence interval of –0.41 to – 0.37. This is roughly consistent with the 

findings of Narayan and Smyth (2005: 471) who found the short-run own-price elasticity of 

demand for residential electricity in Australia was –0.263 and long-run elasticity was   

–0.541. NIEIR (2007:3), from a survey of the literature, report long-run own-price elasticity 

of demand for all electricity in Australia of –0.2 to –0.5. 

 

 

5.3   Model for Green Power sales for each retailer. 
A Box-Cox analysis was undertaken to find the best functional form for the demand equation 

for Green Power.  From Chapter 4 analysis of ordinary electricity sales data using the Box-

Cox transformation equation takes the form: 

 

QGFN = � + �1 AGE + �2 YQTR + �3 PGCORFN + �4 NTC + �5 FRCDUM + �(5.9) 

 

Where QGFN, PCORFN are the Box-Cox transformations of the variables QG  and PGCOR 

respectively as follows: 
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A summary of the results of the Box-Cox analyses is presented in Table 5.3 . While the log of 

the likelihood function simply increases as lambda increases and the values of the two 

measures of R-square do not show a clear maximum value, the measures of goodness of fit of 

the residuals show that the functional form which gives residuals closest to a normal 

distribution is where lambda equals zero. This is an indication that the log - log functional 

form is the most appropriate. 

 

Table 5.4  Summary of results of Box-Cox transformed regression analyses of 
Green Power sales for each scheme 

 

LAMBDA -0.600001 -0.400001 -0.200001 -1.00E-06 0.199999 0.399999 0.599999 0.799999 0.999999 
APPROXIMATE VALUE OF 
LAMBDA -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0 

BUSE [1973] R-SQUARE   0.33 0.3896 0.3679 0.2851 0.2589 0.2712 0.2875 0.302 0.3123 
BUSE RAW-MOMENT R-
SQUARE   0.9989 0.9959 0.9803 0.9086 0.7751 0.6448 0.5507 0.4948 0.4622 

LOG OF THE LIKELIHOOD 
FUNCTION  561.277 401.265 188.67 -133.951 -557.715 -1031.19 -1527.01 -2033.89 -2547.16 

PGCORFN  t-value -4.424 -4.884 -4.575 -3.161 -0.137 -1.553 -1.118 -0.8268 -0.6357 
JARQUE-BERA 
NORMALITY TEST- CHI-
SQUARE(2 DF) 

72739.1 14584.8 962.9 92.1 213.8 806.5 1943.6 3681.8 6164.6 

CHI-SQUARE   124.6 127.0 77.8 53.7068 86.8 143.9 167.8 159.6 166.2 

 

Note: Dependent variable is QGFN as defined in equation (5.9) with transformations as defined in 
equations (5.10) and (5.11). 
All regressions are with the SHAZAM POOL Command options of AR1, HETCOV and SAME, so that 
the correction for autocorrelation is done with the same value of rho for each cross section. 
 

Using this functional form individual time series regression analyses on those schemes for 

which a comparatively long time series of data was available were undertaken with the 

following regression equation: 

Log(Qg) = �0 + �1 Log(PGCOR)+ �2 AGE+ �6 NTC + �7 YQTR + � (5.12) 

The retail competition dummy variable is omitted from these analyses as some firms were not 

exposed to competition over the entire period. The results are presented in Table 5.5 .  In most 

cases the coefficient of Log(PGCOR) is not statistically significant, and in the two cases 

where this coefficient is significant, the coefficient is negative. 
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Table 5.5  Results of regression analyses of time series only for individual 
retailers 

 
Log(Qg) = 

Company 
ACTEW 
Green-
choice 

AGL - 
Green 
Energy 

Australian 
Inland 
Green 
Energy 

Energex - 
Earth's 
Choice 

Energy 
Australia - 

Pure-
Energy  

Ergon 
Energy - 

Ergon 
Clean 
Energy  

Western 
Power -  
Natural 
Power 

R-SQUARE = 0.8198 0.9076 0.9506 0.4634 0.5022 0.9153 0.9801 

Degrees of Freedom 20 13 8 25 24 21 18 

  
 

 
Estimated 
Coefficient  
(P-Value) 

 

 
Estimated 
Coefficient 
 (P-Value) 

 

 
Estimated 
Coefficient 
(P-Value) 

 

 
Estimated 
Coefficient 
(P-Value) 

 

 
Estimated 
Coefficient 
(P-Value) 

 

 
Estimated 
Coefficient 
(P-Value) 

 

 
Estimated 
Coefficient 
(P-Value) 

 

AGE 
 

0.12691 
 (0.398) 

6.45E-02 
(0.734) 

0.14334 
(0.274) 

-7.76E-02 
(0.648) 

0.17745 
(0.236) 

0.14246 
(0.122) 

-7.20E-02 
(0.299) 

YQTR 
 

-3.77E-05 
(0.686) 

-3.54E-05 
(0.77) 

-3.98E-05 
(0.236) 

7.28E-05 
(0.507) 

-6.14E-05 
(0.519) 

-9.45E-05 
(0.129) 

-4.54E-05 
(0.189) 

LOGPGCOR 
 

-0.52091 
(0.539) 

1.5169 
(0.331) 

7.5161 
(0.651) 

-2.66E-03 
(0.998) 

-0.27993 
(0.584) 

-9.9524 
(0**) 

-28.84 
(0**) 

NTC 
 

2.74E-05 
(0.5) 

4.29E-05 
(0.008) 

7.37E-04 
(0**) 

1.56E-06 
(0.651) 

-6.41E-06 
(0.342) 

2.03E-06 
(0.84) 

6.19E-06 
(0.062) 

CONSTANT 
 

8.3398 
(0.638) 

7.9125 
(0.743) 

21.784 
(0.695) 

-4.7451 
(0.816) 

26.644 
(0.131) 

-14.862 
(0.214) 

-98.456 
(0**) 

Note 1: * Statistically significant at 0.05 level; ** Statistically significant at 0.01 level 
Note 2: All regressions were with the SHAZAM AUTO Command to correct for AR1 autocorrelation 
 

 

Also using the functional form of equation 5.12, a SUR analysis was undertaken to test 

whether the coefficient of price is the same for all cross sections. Gaps in the data on prices 

restrict this analysis to only six of the cross sections over 12 quarters. The quarters are from 

September quarter 1999 to June quarter 2002. This is old data and the number of samples is 

limited, but the available data is such that the best block of data is only available in this time 

period. The size of the block of data is limited because more time periods would give less 

cross sections and vice versa.  A summary of the results of the SUR analysis is presented in 

Table 5.6 . The test of equality for the coefficients of LOGPGCOR between cross sections, 

with an upper bound P-value of 0.204 did not reject the null hypothesis that the coefficients 

are the same and so all cross sections may have the same coefficient for price. 
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Table 5.6  Summary of results of seemingly unrelated regression for Green 
Power sales by each retailer 

List of companies in the SUR- 
ACTEW GREENCHOICE 
COUNTRY ENERGY (NORTH). NORTHPOWER GREEN  
COUNTRY ENERGY (SOUTH). EARTHSAVER  
ENERGEX - EARTH.SCHOICE  
ENERGY AUSTRALIA - PUREENERGY  
ERGON ENERGY - ERGON CLEAN ENERGY  
  
Results of test that all coefficients of logPgc are equal: 
WALD CHI-SQUARE STATISTIC =   24.528420 WITH 5 D.F.    P-VALUE= 0.00017 
UPPER BOUND ON P-VALUE BY CHEBYCHEV INEQUALITY = 0.204 
 

With Green Power sales for each Green Power scheme as the dependent variable, the 

following models were estimated: 

Model 1: 

εββ
βββββ

βββββ

+++
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)()(

3129

288765

43210

DQDQ

DDFRCDUMNEWCUSTY

RATIONTBPPROPAGEPGCORLogQgLog

QTR (5.13) 
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Model 3: 
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Model 4: 
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The results of the regression analyses using Green Power sales as the dependent variable are 

presented in Table 5.7  

 

Table 5.7  Results of regression analyses for Green Power sales for each firm  
 

  
Model 1 
Equation 

(5.13) 
  

Model 2 
Equation 

(5.14) 
  

Model 3 
Equation 

(5.15) 
  

Model 4 
Equation 

(5.16) 
  

  Log(Qg)=   Log(Qg)=   Log(Qg)=   Log(Qg)=   

Explanatory 
Variable 

Estimated 
Coefficient 

P-Value 
220 DF 

Estimated 
Coefficient 

P-Value 
230 DF 

Estimated 
Coefficient 

P-Value 
236 DF 

Estimated 
Coefficient 

P-Value 
241 DF 

LOGPGCOR -1.0198 0.008** -0.36041 0.238 -0.96214 0.001** -0.84246 0.01** 

AGE 0.047474 0.372     0.16902 0** 0.17072 0** 

BPPROP 0.068423 0.654     0.16634 0.314     

RATIONT -0.082608 0.459     -0.19147 0.075     

YQTR 3.383E-06 0.92     -6.34E-05 0** -6.48E-05 0** 

NEWCUST 0.066762 0.677     0.17301 0.35     

FRCDUM 0.45883 0.001** 0.60654 0** 0.38291 0.013* 0.33841 0.027* 

D1 -1.3813 0.018* -1.5461 0**         

D2 -1.6723 0** -1.8219 0**         

D3 -1.7041 0.001** -1.5672 0**         

D4 -5.1566 0** -5.5786 0**         

D6 -1.9971 0** -1.5035 0**         

D7 -1.9612 0** -1.723 0** -0.81962 0.001** -0.87241 0.007** 

D8 -1.8444 0** -1.8156 0**         

D9 -2.4246 0** -2.0697 0**         

D10 -0.39959 0.357             

D12 -1.8244 0.007** -1.5651 0**         

D14 -3.7726 0.005** -4.4441 0** -0.26069 0.743     

D15 -5.4716 0** -6.4999 0** -2.0199 0.007** -2.1794 0.019* 

D16 -0.67008 0.003** -0.66861 0**         

D17 -0.72468 0.589     2.869 0** 2.8928 0** 

D18 -1.6964 0** -2.115 0**         

D19 -2.7035 0** -2.5824 0**         

D20 -2.8524 0.001** -3.4359 0**         

D21 -2.5833 0.005** -2.7593 0** -0.10657 0.898     

D22 -2.5387 0.001** -2.3939 0**         

DQ1 0.077649 0.162             

DQ2 0.011724 0.847             

DQ3 0.0021985 0.966             

NTC         1.15E-06 0** 1.14E-06 0.001** 

CONSTANT 4.7243 0.411 8.4436 0** 13.718 0** 14.477 0** 

Buse Raw 
Moment R-
square 

0.9919   0.9862   0.9607   0.9379   

 
Note 1: * Statistically significant at 0.05 level; ** Statistically significant at 0.01 level 
Note 2: All regressions were with the SHAZAM POOL Command options of AR1, HETCOV and 
SAME, so that the correction for autocorrelation is done with the same value of rho for each cross 
section. 
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For both Models 1 and 2 the coefficients on the variables LOGPGCOR, YQTR  and AGE were 

insignificant. This could be because the dummy variables are masking the effect of these 

variables.  

 

The coefficients on LOGPGCOR in Models 1, 3 and 4 are statistically significant and 

negative indicating the size of the Green Power premium is likely to affect sales. While all 

three models have 95% confidence intervals for these coefficients which overlap each other 

Model 3 has the highest degree of statistical significance for this coefficient with a 95% 

confidence interval for LOGPGCOR from -1.53 to -0.39 and a mean of -0.96. This is the 

estimate of elasticity of demand for Green Power with respect to own price used later in this 

study. The confidence interval is probably large because the data set is incomplete. 

  

The coefficient for the AGE variable indicates the extent to which Green  Power schemes 

grow larger over time. This coefficient is not significant in Model 1 probably because the 

effects of this variable are masked by company dummy variables. However in Models 3 and 4 

significant and positive estimates were obtained for the coefficient on AGE indicating 

schemes are growing over time. 

 

The dummy variables in Models 3 and 4 represent the effect of sharing the same customer 

base on Green Power schemes. This variable is included to increase the explanatory power of 

the models but its effect is not a focus of this study.  

 

The coefficients for BPPROP in Models 1 and 3 are not significant and therefore the 

composition of the generator types in a Green Power scheme are unlikely to affect the 

demand for power from particular schemes. 

 

 The coefficients for RATIONT in Models 1 and 3 are not significant and therefore the amount 

of power from new generators in a Green Power scheme is unlikely to affect the demand for 

power.  

 

The coefficients of the seasonal dummy variables DQ1, DQ2 and DQ3 were not significant, 

indicating seasonal factors did not significantly affect Green Power sales. 
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The coefficient of the YQTR variable is not significant in Model 1, but is unexpectedly 

negative and significant in Models 3 and 4. Possibly overall Green Power sales declined in 

some years while YQTR has generally increased. The decline in Green Power sales between 

June 2001 and June 2002 was shown in Chapter 6 (Section 6.7  and Table 6.6 ) not to arise 

from capacity constraints. A further analysis of state- and territory-wide Green Power sales 

discussed later in this chapter, showed different results. 

 

The coefficient for NEWCUST in Models 1 and 3 is not significant and therefore the 

acceptance of new customers into a Green Power scheme is unlikely to affect demand for 

power from that scheme although growth in sales is clearly affected in the short term. For the 

particular case of Energy Australia the imposition of a ‘stop’ in accepting new Green Power 

customers for a year starting June 2001 coincided with a marked cessation in sales growth 

even after new customers were again accepted. 

 

The coefficient for FRCDUM is significant and positive in all four models. This indicates the 

introduction of competition among electricity retailers increased Green Power sales possibly 

because Green Power is a means by which retailers can differentiate the packages they offer 

to customers. 

 

The dummy variables for particular schemes mainly reflect the size of sales of that firm 

relative to Energy Australia’s Green Power sales. The dummy variables would be expected to 

have negative coefficients as Energy Australia is the largest retailer. Since the inclusion of 

these dummy variables appears to weaken the statistical significance of the main coefficient 

of interest, the coefficient on the price variable, the dummy variables for most schemes were 

omitted in Models 3 and 4. 

 

Models 3 and 4 use the size of the retailers customer base NTC  rather than retailer dummy 

variables except where Green Power schemes share another scheme’s customer base. As 

expected this coefficient is statistically significant and positive. The inclusion of scheme 

dummy variables in Models 3 and 4 indicates the particular scheme shares its customer base 

with another Green Power scheme as explained in Section 4.5 .  
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Table 5.8  Government purchases of Green Power 
 

  
Government 

Electricity use in 
GWh 

Target 
proportion of 
Green Power 

Estimated target 
Government 
Green Power 

purchases in GWh 

Reported Actual 
Green Power 
purchases in 

GWh 

Commonwealth  1,527 in 2004/05  
(Note 3) 8% 122 29 in 2004/05  

(Note 3)  
1,132 NSW Schedule 

1 state 
government 
agencies subject 
to 6% Green 
Power purchase 
target 

(Note 2) 
6% 68 27 in 2001/02 

(Note 2) 

1,457 
 (Note 2) 

NSW non-
Schedule 1 state 
government 
agencies (not 
subject to Green 
Power purchase 
target) 

  
Nil Nil 52 in 2001/02  

(Note 2) 

Victoria  636 (Note 4) 10% by 
2005/06 64 

4.1% of 
government 

electricity usage 
in 2005 (Note 5) 

Total of above 2,727   254   
 

Note.1  Passey et al (2004): 12 
Note 2.  NSW DEUS (2004): 24 These figures were deduced from the statement that non-Schedule 1 
agencies accounted for 65.6% of the 79 GWh of Green Power purchased, that 2.4% of electricity used 
by Schedule 1 agencies was Green Power, and on page 42 of this document the total NSW 
government electricity usage is given in Gigajoules as the equivalent of 2,588 GWh.  
Note 3: Australian Greenhouse Office (2006: 15) 
Note 4: Estimate by Wilkenfeld  (2005: 25) 
Note 5: Victorian Government Department of Sustainability and Environment (2005): 31 
 

The Green Power sales figures analysed here were for both business and residential customers 

where the business customers include government agencies. The federal government and 

some state and territory governments purchase Green Power directly as a measure to benefit 

the environment. Table 5.8 shows the estimated energy use and Green Power purchase targets 

used by the federal, NSW and Victorian governments (Wilkenfeld (2005): 25).  The 

government targets for Green Power purchases are a large proportion of sales to businesses.  

In comparison with total Green Power sales of 482 GWh in 2004 the Government targets, if 

met, would represent more than a half of all Green Power sales. It is probable government 

purchases of Green Power directed by government policy would not be influenced by the 

price premium of Green Power in the same way that price would affect the behaviour of non-
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government consumers. Therefore as the proportion of sales of Green Power to government 

grows larger, as government agencies progressively approach their targets, the response of 

total Green Power sales to  price should weaken. The price elasticity of demand of Green 

Power to residential and non-government business customers is probably larger than that 

measured in this section as the Green Power sales considered there include these government 

purchases. Table 5.9  gives Green Power sales to business customers for the period start 2003 

to June 2006. 

 

Table 5.9  Green Power sales to business customers, January 2003 to June 
2006 
 

YEAR AND 

QUARTER 

 

GREEN POWER SALES TO 

BUSINESS CUSTOMERS (MWh) 

2003 Quarter 1 54,362 

2003 Quarter 2 61,447 

2003 Quarter 3 66,947 

2003 Quarter 4 70,091 

2004 Quarter 1 66,904 

2004 Quarter 2 79,904 

2004 Quarter 3 79,299 

2004 Quarter 4 58,728 

2005 Quarter 1 73,032 

2005 Quarter 2 75,463 

2005 Quarter 3 91,294 

2005 Quarter 4 89,078 

2006 Quarter 1 118,990 

2006 Quarter 2 119,172 

2006 Quarter 3 134,046 

2006 Quarter 4 143,075 

 

Sources: National Green Power Accreditation Steering Group (2004), (2005), National Green Power Accreditation 
Program (2006) 
 

The notably large and sustained increases in sales of Green Power to business customers from 

Quarter 3 of 2005 onwards were probably due to increased government purchases. As noted 

previously, government behaviour would be more influenced by policy rather than price and 

business customers are different from residential customers. Therefore, although this analysis 

used sales data for total sales to residential and business customers these results were not used 

to predict the responses of business customers to changes in the Green Power premium 

because:   
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(a) the premium of Green Power to business customers is not publicised explicitly by some 

suppliers and so there is no certainty that the premium is the same for business customers 

as for residential customers;   

(b) with tax-deductibility of the Green Power premium for business customers, the market for 

Green Power is different for business customers than for residential customers and  

(c) government purchases, probably less affected by price and of unknown magnitude are a 

component of sales to business customers.   

Therefore the elasticity of demand with respect to price estimated here was used only in 

discussions limited to residential customers. 

 

The estimation of a significant negative own-price elasticity of demand for Green Power with 

respect to price is consistent with predictions from both the theories regarding Green Power 

market presented in Chapter 3. Both the Moral Motivation theory and the Impure Public 

Goods theory predict that there would be a negative elasticity of demand for Green Power 

with respect to price. However, the Moral Motivation theory, with its herd effect, predicts that 

the elasticity of demand for Green Power will become unstable as sales of Green Power grow 

to high levels. 

 

5.4   Model for state or territory totals of Green Power sales 
As described in Chapter 4, the following models were estimated. 

εββ
ββββββ

+++
+++++=

YQTRPROM

DACTDWADSADQLDDVICQgres

76

543210  (5.17) 

 

εββ
ββββββ

+++
+++++=

YQTRPROM

DACTDWADSADQLDDVICQgbus

76

543210  (5.18) 

 

εββ
ββββββ

+++
+++++=

YQTRPROM

DACTDWADSADQLDDVICQgtot

76

543210  (5.19) 

 

The results of these regression analyses are summarised in Table 5.10 . From this table, it is 

not surprising that the coefficients of the state or territory dummy variables should all be 

negative and statistically significant as NSW is the largest state. The fact that the coefficient 

for the dummy variable for the ACT is algebraically larger than for SA and WA shows how 
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comparatively large Green Power sales were in the ACT. While federal government 

purchases may account for the discrepancy in business sales, it would not account for the 

higher residential sales in the ACT. While it is of interest that the coefficient of YQTR is in 

all cases significant, in contrast to the results of the analysis of Green Power sales for each 

retailer, remember this estimate is subject to bias because of the omission of price as an 

explanatory variable.  

 

Table 5.10  Results of regression analyses on state and territory total Green 
Power sales as a dependent variable 

 

  
Model A 
Equation 

(5.17)  
  

Model B 
Equation 

(5.18) 
  

Model C 
Equation 

(5.19) 
  

  Qgres=   Qgbus=   Qgtot=   

EXPLANATORY VARIABLE Estimated 
coefficient P-Value Estimated 

coefficient P-Value Estimated 
coefficient P-Value 

YQTR 0.2376 0** 0.32797 0** 0.52284 0** 
DVIC 1734.6 0.339 -20765 0** -15218 0.001** 
DQLD 4138.8 0.072 -23594 0** -19201 0.002** 
DSA -10675 0** -35837 0** -46401 0** 
DWA -14023 0** -36264 0** -50216 0** 
DACT -10465 0** -33515 0** -43804 0** 
DPROM 8029.6 0** 11532 0.01** 10947 0.04* 
DQ1 -46.931 0.94 1235.2 0.037* 831.08 0.492 
DQ2 30.755 0.964 773.97 0.253 -805.51 0.564 
DQ3 1089 0.1 948.59 0.118 2086.7 0.097 
CONSTANT  -38581 0** -35623 0.001** -64122 0.001** 
BUSE [1973] R-SQUARE 0.9205   0.7754   0.7915   
BUSE RAW-MOMENT R-SQUARE 0.9209   0.9317   0.9023   
JARQUE-BERA NORMALITY TEST- P-Value 0.002   0.087   0.000   
 
Note 1: * Statistically significant at 0.05 level; ** Statistically significant at 0.01 level 
Note 2: All regressions were with the SHAZAM POOL Command options of SAME and FULL, so that 
the correction for autocorrelation is done with the same value of rho for each cross section and 
contemporaneous correlation is taken into account. 
 

The coefficient of the dummy variable for the promotional campaign in Victoria was 

significant for business, residential sales and total sales. The most likely estimate of an 

increase in residential customer numbers is 8,030 with a 95% confidence interval from 4,871 

to 11,190. It appears the promotional campaign for Green Power in Victoria was effective and 

it increased sales over and above what might have been expected from changes in economic 

activity. As discussed in Chapter 4, it is unlikely that omission of price as an explanatory 
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variable would significantly distort the estimate of the coefficient of DPROM. These results 

are discussed further in Chapter 7. 

 

Another estimate of the increase in sales of Green Power in Victoria can be obtained from the 

quarterly average of Green Power sales in Victoria in the year before and the year after the 

advertising campaign. From Table 5.11  the coefficient of DPROM is larger than the 

differences between quarterly averages which may reflect the fact that the dummy variable 

coefficient accounted for the sustained difference made to sales while the quarterly average 

uses figures during the increase in sales immediately after the advertising campaign. The 

difference in the two estimates for residential Green Power is small. The use of the coefficient 

of DPROM to estimate the effect on residential Green Power sales from the advertising 

campaign in Victoria seems justified. 

 

Table 5.11  Green Power sales in Victoria before and after the advertising 
campaign of March 2005 (MWh) 

 Residential Business Total 

Average quarterly sales 
year before promotion 14,294 18,244 32,538 

Average quarterly sales 
year after promotion 22,173 26,753 48,926 

Increase in average 
quarterly sales 7,879 8,509 16,388 

Most likely estimate of 
DPROM coefficient 8,030 11,532 10,947 

 

5.5  Demand for Green Power and ordinary electricity: summary of 

findings 
A comparison of the findings for the market for ordinary electricity with that for Green Power 

is summarised in Table 5.12 . In comparing the elasticity of demand with respect to price of 

Green Power with that of ordinary electricity, the 95% confidence interval for Green Power 

was estimated to be -1.53 to -0.39, while that of ordinary electricity was estimated to be -0.41 

to -0.37. Since these confidence intervals overlap, it cannot be stated that a statistically 

significant difference has been found between these elasticities. However the overlap is only 

small so it is probable from these results that Green Power had a stronger response to price 

than ordinary electricity. It appears that on average residential Green Power customers 

consume Green Power equivalent to only about a quarter of the ordinary electricity that a 
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consumer of ordinary electricity buys. The average business Green Power customer consumes 

Green Power equivalent to less than half the power that the average business customer of 

ordinary electricity would consume. Presumably, these Green Power customers buy the rest of 

their electricity as ordinary power and/or consume less electricity in general. There appears to 

be a stronger response of Green Power sales to changes in YQTR compared with those of 

ordinary electricity although the estimate of the coefficient of YQTR is distorted by the bias 

from omitting the price variable in the state and territory Green Power sales models.  

 

Table 5.12  Comparison of findings for ordinary electricity and Green Power 
 

  Total  Residential Business 
Elasticity of demand of ordinary 
electricity with respect to price -0.39 ± 6%     

Elasticity of sales of ordinary 
electricity with respect to YANN 0.29 ±  8%      

Estimated elasticity of demand 
with respect to own price for 
Green Power  

-0.96 ±  68%     

Average consumption of 
ordinary electricity per customer  
(MWh / year) 2001/2002 

19.64 6.6 99.8 

Average Green Power electricity 
consumption  per Green Power 
customer (MWh / year) 2004 

  1.57 46.38 

Response to changes in YQTR 
for Green Power from state and 
territory Green Power total sales 
(subject to bias from omitted  
Price variable)  

Statistically  
significant and 
positive with  
elasticity of  
4.6 ±  32% 

Statistically  
significant and  
positive with  
elasticity of  

4.95 ±  24% 

Statistically  
significant and  
positive with  
elasticity of  
5 ±  26% 

Percentage of sales for ordinary 
electricity    30% 70% 

Percentage of sales for Green 
Power    38% 62% 

Note:  + or -  percentages are the 95% confidence interval expressed as percentage of the mean 
estimated value. 
 

However, a stronger response to economic activity for Green Power than for ordinary 

electricity could be expected as ordinary electricity is an essential good while Green Power 

consumption can be readily forgone. In considering the contrast in the percentage of ordinary 

electricity sold to business customers (70 %) and the percentage of Green Power sold to 

business customers (62 %), the large contribution of government purchases of Green Power 

needs to be taken into account. This suggests that marketing of Green Power has been less 
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effective to non-government business customers than to residential customers. Explanatory 

variables intended to indicate the diligence or commitment of Green Power retailers, such as 

the ratio of purchases from new generators to total renewable energy purchases by the retailer, 

and whether the retailer accepted new Green Power customers in that period, did not have any 

statistically significant explanatory power. Also, no significant customer preference for 

schemes with a lower proportion of biomass energy was detected. 

 

5.6   Chapter summary 
In conclusion, in a sample of 250 observations a response of Green Power sales to price was 

detected using a log-log functional form. A significant negative elasticity of demand up to 

December 2005 for Green Power with respect to own price has been estimated to be -0.96 

with a 95% confidence interval of ± 68%. Because of a small overlap in confidence intervals, 

the Green Power market was not demonstrated to show a statistically significant stronger 

response to price than the ordinary electricity market, but the estimated price elasticity for 

Green Power was stronger than for ordinary electricity. This response to price was detected 

despite comparatively large and growing government purchases of Green Power which may 

be progressively weakening the price-responsiveness of the market. Other statistically 

significant explanatory variables for Green Power sales were the age of the scheme and 

whether the scheme operates in a market with retail contestability. This indicates that Green 

Power schemes were mostly growing and that by giving customers freedom of choice retailers 

encourage the growth of Green Power sales. Because of uncertainties regarding the price of 

Green Power to business customers, the tax-deductibility of the electricity costs to businesses 

and the government component of sales to business customers, this elasticity was assumed to 

apply only to residential customers. Explanatory variables such as the biomass energy content 

of a retailer’s Green Power product or whether a retailer accepted new customers in a 

particular time period  were not detected to have a statistically significant effect on Green 

Power sales. An analysis of state and territory Green Power sales to business and residential 

customers showed wide variations in market penetration among states. A promotional 

campaign for Green Power in Victoria was estimated from the state and territory data to have 

been associated with significant increases in Green Power sales suggesting that there is 

potential for successful promotional activities in other states. 
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Chapter 6:     Empirical Results for Supply Analysis 
__________________________________________________________________________________________ 
 

6.1  Introduction 
In this chapter the way supply factors influence magnitudes and changes in Green Power sales 

and how they may influence future sales are examined. Estimates are made of generating 

costs of various forms of renewable energy of which Green Power is composed (i.e. solar, 

wind, biomass and small-scale hydro).  Calculations are undertaken of average production 

costs of electricity derived from each type of renewable energy, to show the relative 

importance of various components of costs. Trends over time in costs of renewable energy are 

compared with trends in prices of Green Power to customers. The question of whether the 

available capacity of Green Power generators constrains demand is also addressed. A supply 

curve for electricity from renewable energy sources, based on an economic model of the 

Australian electricity supply industry (McLennan Megasanik 2003) is discussed. The 

estimated costs of producing Green Power are then compared with prices charged by retailers 

to assess profitability of Green Power to retailers and scope for price reductions. 

 

6.2  Methods 
Average production costs are based on capital costs which are used to determine the costs of 

renewable energy generators as well as operating and maintenance costs and capacity factors. 

Data were obtained from Audus (2000), Austin and Hanson (2002), Australian Govt. (2004), 

AWEA (2002), Bilgen and Kaygusuz (2004), Dale et al (2004), Graham and Williams (2003), 

Grubler et al 1999, Grubler et al 1999, Hawaii Govt Website (2001), IEA (2003), Macdonald 

and Schrattenholzer (2001), Menanteau et al (2003), MRET Review (2003), Owen (2004), 

Renewable Energy Report (2005), Roarty (2000), Taylor and Van Doren (2002), Jager-

Waldau and Ossenbrink (2003), Wiser et al (2003). Production costs were then compared 

with estimates of average cost per unit of renewable energy to determine whether the 

assumptions and methods used in the calculations are sound. For each form of renewable 

energy, the relative magnitudes of the components of the production costs were estimated. 

These estimates and the effects of likely changes in these components are used to predict cost 

trends as production rises.  
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It is not within the scope of this study to comprehensively model the economics of electricity 

production and so results from other studies were used to obtain a supply curve for Green 

Power. This was compared with other results reported in this chapter to check for consistency. 

 

To assess to what extent the prices charged by retailers reflect the costs of Green Power a 

calculation is made of the probable costs of the mix of renewable technologies in each Green 

Power scheme and compared with the retail price in that scheme. 

 

6.3   Assumptions 
It was assumed that the retail cost of electricity from MRET eligible renewable generators is 

the same as the costs from Green Power eligible generators based on the same technology. It 

was also assumed that prices of electricity from renewable generators to retailers generally 

reflect marginal costs of generating the electricity. This should be true if the renewable energy 

production industry is competitive. The large number of small firms operating in this industry 

noted in Chapter 2 suggests that the market is reasonably competitive. It was also assumed the 

cost of fuel for biomass generators is zero. This fuel is generally waste produced from other 

industries, such as the unused portion of sugar cane or offcuts from timber mills. This 

assumption, however, may not always be true, particularly if there are costs in transporting 

and processing the fuel.  

 

6.4  Generation costs of renewable energy  
Estimates of the capital cost per kilowatt of generating capacity to establish wind, solar, small 

hydro and biomass generators and the cost per kilowatt hour of energy produced, according to 

the references listed in Section 6.2 , are reported in Table 12.1 to Table 12.10  in the 

Appendix. Scatter plots of the costs from these tables are shown in Figure 6.1 and 6.2. Trends 

over time were not generally discernable from these figures however the generators were in 

different countries and different locations so the variation between the units may mask trends 

over time.  In terms of capital costs and generating costs solar photovoltaic is the most 

expensive technology while wind and biomass are the cheapest. 



 

 105 

0

2,000

4,000

6,000

8,000

10,000

12,000

1990 1995 2000 2005 2010

Year

C
ap

ita
l C

os
t (

$ 
/ k

W
)

Hydro 
Solar Thermal 
Solar PV 
Wind 
Biomass

 

Figure 6.1 Various estimates of capital costs for renewable energy generating 
technologies 
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Figure 6.2 Various estimates of total generating costs for renewable 
technologies 

To provide a typical estimate of the comparison in costs of the various technologies, Table 6.1 

shows the estimates from Graham and Williams (2003: 702). These estimates, and those in 

Table 6.2 , are among the figures given in Figure 6.1 and Figure 6.2 respectively, but are 
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presented in more detail to give representative current magnitudes of the costs involved. 

These figures are also used in calculations to follow. Cost figures are in Australian currency. 

Table 6.1  Estimates of capital costs to establish electricity generators of 
various technologies 

Electricity Generating Technology 
 Average Capital Costs 

($/kW) 

 

Brown coal steam turbine  

 

$2,046 

Black coal steam turbine  $1,304 

Black coal combined cycle  $2,274 

Gas turbine  $909 

Gas combine cycle $1,016 

Solar photovoltaic $8,337 

Solar thermal $4,093 

Wind $1,516 

Hydro $3,032 

Biomass $2,410 

Note: Currency conversion factor 1.516 AU$ per US$ 
Source Graham and Williams, 2003: 702 
 

Table 6.2  shows estimates of the average cost of producing a kilowatt hour of energy for the 

various technologies. 

 

A more general guide to the cost of coal-generated electricity may be obtained from estimates 

of long-run marginal cost of base load coal shown in Appendix Table 12.11 . In this table the 

lowest average cost of coal powered generation for a zone in the Australian National 

Electricity Market area is $0.031 per kWh and the maximum cost $0.035 per kWh. (ACIL 

Tasman 2005: 72).  

Table 6.2  Comparison of costs of a unit of energy produced for the various 
electricity generating technologies 

 

Electricity Generating Technology Cost of electricity generated ($/KWh) 

  Low estimate High estimate 

Wind $0.06 $0.08 

Solar PV $0.25 $0.40 

Small Hydro $0.05 $0.07 

Biomass $0.03 $0.10 

Black Coal  $0.04 $0.04 

Source: Australian Govt. 2004: 142 
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From Table 6.1 and Table 6.2  even the high estimate of coal generating costs is lower than all 

the renewable costs except for the low estimate for biomass generating costs. 

 
6.5  Trends over time in the costs of generating electricity from 

renewable sources and in Green Power premiums 
The literature surveyed is almost unanimous that, except for hydro, the costs of renewable 

energy generating technologies are declining as total installed capacity increases. This is part 

of a process of ‘learning by doing’ with development of improved technologies. Kamp 

(2007), discussing the wind power industry, describes four learning processes: learning by 

searching, doing, using and interacting. These are driving improvements in this industry 

particularly in offshore wind power. Progress in wind power is apparent in the growth of rotor 

size for wind turbines. In 1981 the available turbine diameter was 10 metres with a 25 kW 

output, while in the year 2000, 71 metre diameter turbines were available with 1,650 kW 

output. Each increase in rotor size offers reductions in costs per unit of energy generated 

(AWEA 2002).  There are also economies of scale to be realised. The small producers 

common in the renewable energy generating industry may be part of an immature industry 

with more economies of scale to be exploited. Table 6.3  summarises the literature on trends 

in costs over time.  

 

The learning rate is the reduction in cost which accompanies a doubling of capacity while the 

change in generating cost per MWh of energy generated is the change occurring over the time 

specified for that case. For example, in England between 1989 and 2001 the cost per MWh of 

generating electricity with solar photovoltaic decreased by 70%. As part of the same trend, in 

the USA between 1959 and 1974 the cost of generating a unit of energy with solar 

photovoltaic technology decreased by 22% per 100% increase in generating capacity. As an 

example of the improvements in progress Verlinden et al (2006) argue the new Sliver 

technology for producing photovoltaic solar cells gives a 12-fold decrease in the amount of 

expensive silicon required to produce a given power output compared with previous 

conventional manufacturing techniques. Since hydro technology is already well established 

the learning process has run its course and further improvements are not expected. For 

biomass, solar and wind technologies in particular the generating costs have fallen and will 

continue to fall although the rate of reduction is expected to diminish over time. The large 

reductions predicted in costs for wind and biomass generation combined with current 
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relatively low costs means biomass and wind will remain the most commercially viable 

renewable technologies for some time. 

Table 6.3  Summary of literature on trends in costs of renewable energy 
technology 

 

Techno- 
logy 

Time period 
from: Region 

Learning 
rate  

(Note 1) 

Genera- 
tion cost 
change 

per MWh 
(Note 2)  

Source of information 

Biomass 2004-2020 Europe   -20% Owen, A.D. 2004: 141 
Biomass 2003 Australia 5%   Graham & Williams, 2003 p 702 
Hydro 2003 Australia 0%   Graham & Williams, 2003 p 702 
Solar PV 1981 Note 3 US 20%   Grubler et al, 1999: 254 
Solar PV 1981 Note 4 Japan 20%   Grubler et al, 1999: 254 

Solar PV 1968-1998 World 20%   Macdonald and Schrattenholzer 2001: 255 

Solar PV 1959-1974 US 22%   Macdonald and Schrattenholzer 2001: 255 

Solar PV 1980-2001 England   -70% Bilgen & Kaygusuz, 2004: 1127 
Solar PV 2004-2020 Europe   -80% Owen, A.D. 2004: 141 
Solar PV 2003-2013 World   -30% IEA, 2003: 18 
Solar PV 2003 Australia 10%   Graham & Williams, 2003 p 702 

Solar 
Thermal 2004-2020 Europe   -40% Owen, A.D. 2004: 141 

Solar 
Thermal 2003-2013 World   -30% IEA, 2003: 18 

Solar 
Thermal 2003 Australia 10%   Graham & Williams, 2003 p 702 

Wind 1991-2001 US 15%   Street, C., AWEA website, 2001 
Wind 2003-2013 World   -25% IEA, 2003: 18 
Wind 2004 UK 15%   Dale et al, 2004: 1951,2 
Wind  1982-1987 US 20%   Grubler et al, 1999: 254 

Wind  1981-1995 OECD 17%   Macdonald and Schrattenholzer 2001: 255 

Wind  1980-1994 California 18%   Macdonald and Schrattenholzer 2001: 255 

Wind  1990-1998 Germany 8%   Macdonald and Schrattenholzer 2001: 255 

Wind  1982-1997 Den mark 8%   Macdonald and Schrattenholzer 2001: 255 

Wind  2003 Australia 5%   Graham & Williams, 2003 p 702 

Wind 
offshore 2004-2020 Europe   -50% Owen, A.D. 2004: 141 

Wind 
onshore 2004-2020 Europe   -40% Owen, A.D. 2004: 141 

Note 1: Learning rate is defined as the reduction in cost per doubling of installed capacity 
Note 2: Change in the cost of generating 1 MWh of energy over the period specified. 
Note 3: For this Solar PV case, the change considered is the increase in capacity from 10 MW of generating 
capacity to 200 MW. 
Note 4:  The change considered is the increase in capacity from 10 MW of generating capacity to 100 MW 
 



 

 109 

The price of Green Power to electricity consumers has changed following a trend shown in 

Figure 6.3. While the estimated average Green Power premium was clearly larger in 2007 

than in 1998 the average premium fell after 2003 after a period of rapid increase. This may 

reflect the reduced generating costs for renewable energy although this estimate is based on 

incomplete information and may be biased if firms with higher prices are more reluctant to 

publish price information. 
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Figure 6.3 Trend in price premium for Green Power over time 
Note 1: Information calculated from Green Power premiums in Table 11.2. 
 

6.6  Components of the cost of renewable energy generation 
Analysis of the components of the cost of generating electricity from renewable sources 

explains why renewable energy is more expensive than energy generation from fossil fuel. 

The analysis may also predict likely future trends in costs and identify how the situation may 

be changed to bring about desired outcomes. Since fuel for renewable energy is usually free 

and abundant, costs of generating renewable energy reflect costs of capital for renewable 

generators and for operating and maintaining them and so renewable energy technologies are 

likely to be more attractive to investors over a longer term and not to producers facing short 

term competitive challenges (Menz, 2005:2407). 

 

Capital costs were assumed to be the cost of borrowing for the entire capital value of the 

generator plus the depreciation over the life of the plant. The capacity factor is the amount of 

energy which the generator is capable of producing in a year as a proportion of the amount of 
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energy which would be produced if the plant could operate at full capacity over the year. For 

example, for a wind generator when the wind is not blowing there will be no output from the 

generator, so the greater the proportion of time during which there is no wind, the lower the 

capacity factor of the generator. The cost of fuel usage was assumed to be zero. The marginal 

loss factor is an allowance for the loss of energy from transmission lines to the generator. The 

estimated marginal loss factor and tax costs are costs associated with conventional electricity. 

From ACIL Tasman (2005:72) the combined costs of transmission loss and company taxes 

are assumed to be 15 %. Technical costs are the additional costs imposed on network 

operators to cater for intermittent supply of electricity. Intermittent sources require special 

measures to maintain power levels, voltages and frequencies within required limits. These 

special measures would include arranging for a diversity of intermittent sources and making 

available a larger capacity of intermittent sources to serve a particular level of load than 

would be required from more reliable sources. Wiser et al (2004:350) estimate these costs to 

be 0.5 US cents per kWh, somewhat less than the 5% of costs assumed here. 

 

The calculations are shown in Table 6.4 and are based on the formula for the average 

generation cost per kWh, AVC : 
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where YEARC = Cost using that generating technology to generate the amount of electrical 

energy that can be produced in a year by 1 kW of installed capacity of that generating 

technology and YEARE = The amount of energy that can be produced in one year by 1 kW of 

installed capacity of that generating technology:  
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where D = Depreciation cost per year = Total capital cost / lifespan in years 

 I = Interest costs = Total capital cost × (Interest rate/100), 

M = Operations and maintenance costs per year, 

F = Fuel costs, 

T = Technical costs, 

Tt = Transmission losses and tax cost, 

Cf = Capacity factor and 
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8760 is the number of hours in a year. 

The bottom six rows of Table 6.4 are the elasticities of the cost of electricity generation with 

respect to various input costs. These elasticities are calculated to gain an impression of the 

relative importance of the various input costs that contribute to the final cost. The elasticity of 

average cost with respect to operational and maintenance costs is: 
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where AVC∆  is the change in AVC  corresponding to a small change, ,M∆  in .M   

The elasticity of average cost with respect to interest rates is: 
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where AVC∆  is the change in AVC corresponding to the small change i∆  in i, which is the 

interest rate 

 

The other elasticities are defined in an analogous manner to the above. 
 
From this table, with the exception of the cost for hydro, calculated values for energy per 

kWh are larger than but generally consistent with cost estimates from the literature. The 

anomaly for hydro may be due to mixing of figures for large scale and small scale hydro. The 

elasticities give an indication of the relative importance of the various components of the cost 

to the overall generation costs. The most important influence on the cost is the capacity factor 

and the next most important influence is the capital cost to establish the generator. As shown 

by the relative elasticities, capital costs are a more important factor in the cost of renewable 

generators than for coal-powered generators. While technical costs are often stated to be an 

important disadvantage of renewable energy the small elasticities of average generating cost 

with respect to technical costs indicate these costs are a relatively small part of the costs of 

generating electricity from renewable sources. For black coal the calculated average cost per 

kWh of coal-powered electrical generators is $0.1058 per kWh which is higher than the 

average cost from the literature by a larger margin than in the corresponding comparisons 

above for wind, solar and biomass technologies. This larger difference could be because 
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servicing costs of capital for the coal powered plant were assumed to be as for a private 

business while many of these generators are so old that any loans for their construction have 

been fully repaid.  

 

Table 6.4  Components in the cost of renewable energy generation 
  Wind Solar PV Solar 

Thermal Hydro Biomass Black 
Coal 

Refe- 
rence 

Original capital cost per KW of installed capacity  $1,516 $8,337 $4,093 $3,032 $2,410 $1,304 1 
Life span in years 20 20 20 70 20 30 1 
Yearly depreciation cost  $76 $417 $205 $43 $121 $43   
Assumed interest rate on loans 8 8 8 8 8 8   

Cost per year of servicing loans for entire capital 
value at assumed interest rate  $121 $667 $327 $243 $193 $103   

Operations and Maintenance cost per year per KW 
of installed capacity  $23 $21 $99 $61 $97 $56 1 

Estimated technical costs % 1 5 5 5 5 5 0 2 

Estimated subtotal of costs per year per KW of 
installed 2    $231 $1,160 $663 $364 $431 $204   

Number of KWh per year by 1 kW generator with 
100% capacity factor 8,760 8,760 8,760 8,760 8,760 8,760   

Estimated transmission loss plus tax costs% 15 15 15 15 15 15   
Estimated capacity factor % 30 25 34 24 75 70 1 

Delivered kWh in one year to retailer per kW of 
generator capacity 3 2,234 1,862 2,532 1,787 5,585 2,085   

Subtotal non fuel costs per KWh           $0.0977   

Fuel costs per kWh of energy content of input fuel           $0.0032   

Efficiency           40%   
Fuel costs per kWh of output power           $0.0082   

Estimated Average cost in Australian dollars per 
kWh   ($) $0.1034 $0.6232 $0.2617 $0.2038 $0.0771 $0.1058   

MRET Review estimates (high end of estimates)  $0.0800 $0.4000 $0.1800   $0.0750 $0.0600 3 

Australian Govt. estimates (high end of estimates)  $0.0800 $0.4000   $0.0700 $0.1000 $0.0350 4 

Elasticity of average cost with respect to capital cost 0.90 0.98 0.84 0.82 0.76 0.67   

Elasticity of average cost with respect to interest 
rate 0.55 0.60 0.52 0.70 0.47 0.47   

Elasticity of average cost with respect to operations 
and maintenance costs 0.10 0.02 0.16 0.18 0.24 0.25   

Elasticity of average cost with respect to technical 
costs 0.05 0.05 0.05 0.05 0.05 

 
  

Elasticity of average cost with respect to capacity 
factor -0.99 -0.99 -0.99 -0.99 -0.99 -0.91   

Elasticity of average cost with respect to fuel cost           0.08   

Note 1: Technical costs are the costs of catering for the intermittent nature of the generating technology as a 
percentage of subtotal of costs of generating capacity 
Note 2: Costs including cost of additional capacity to cater for intermittency 
Note 3: Delivered power after losses and taking into account the capacity factor 

References   
1 Graham & Williams, 2003 p 702  
2 Dale et al, 2004, p 1951,2  
3 MRET Review 2003, p 94  
4 Australian Govt. 2004, p 142  
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From ESAA figures, the average age of coal powered electricity generators in Australia is 20 

years. (ESAA, 2003: 61-65). This may reflect an advantage of existing coal plant over new 

generating plant with old coal powered generators enjoying lower costs of capital. 

 

6.7  Supply of electricity from renewable sources. 
Ideally, the supply curve should be derived from the marginal cost of production for each 

renewable technology at each level of total production. However such detailed information is 

not available and the absolute and relative costs of electricity from renewable sources are 

changing and are predicted to continue to change. A supply curve derived by McLennan 

Megasanik (2003:3) for a mix of technologies which is likely to be available in 2010 is used. 

 

Before discussing the supply curve, the current level of Australian electricity generation from 

eligible renewable sources was estimated to provide insights into how capacity limitations 

may limit Green Power supply. To this end the capacities of the individual eligible Green 

Power generators are listed and summed in the Appendix in Table 12.13  and Table 12.14 . 

Table 6.5 shows a calculation of the amount of Green Power which can be generated by these 

eligible generators, taking into account the requirement for 80% of energy to be from new 

generators in 2002.  Table 6.6 presents a summary of the maximum energy which could be 

generated in a year by the Green Power generators listed in the Appendix. New generators are 

defined as having been commissioned in 1997 or after.   

 

Table 6.5    Calculation of maximum energy which could be produced by 
Green Power eligible generators at the end of 2002 

 

New Green 
Power Gener- 

ating capacity in 
KW  

Capacity 
factor 1 

Maximum New GP 
generator output per 

year (MWh) 3 

Existing Green 
Power Generating 

capacity in KW  

Maximum output per 
year in MWh from 

existing GP genera- 
tors 

Biomass 212,054 75% 1,393,195 318,480 2,092,414 
Hydro 69,017 24% 145,101 582,890 1,225,468 
Solar 25,806 25% 56,515 368 806 
Wind 463,882 30% 1,219,082 525 1,380 

Subtotals 770,759  2,813,893  3,320,067 

Maximum Green 
Power Output per 
year (MWh) 

    3,517,366 2 

Note 1: Graham & Williams, 2003:701 
Note 2: Since 80% of Green Power has to be from new generators, the output is only constrained by the 
maximum output from new generators, so equals the output from new GP generators multiplied by 1.25 
Note 3: The output per year equals the power in MW times the number of hours in a year (8,760) times the 
capacity factor. 
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Because of the requirement for 80% of Green Power to come from new generators in 2002, 

the maximum output of Green Power is constrained by the maximum output available from 

the new generators of 2,813,893 MWh per year and the contribution from existing generators 

can only be 25% of this figure. This makes the total maximum possible Green Power 

available  3,516 GWh. Table 12.14 and Table 12.15  in the Appendix show additional 

capacity introduced in 2003, 2004 and 2005 to give an extra output of 1,782 GWh, which is 

added to the total for 2002 for a calculation of the supply and demand situation for Green 

Power in 2005 reported in Table 6.6 . Note the requirement of 100% new generators after 1 

July 2006 would ceteris paribus reduce the Green Power which could be produced per year. 

 

Table 6.6  Renewable energy demand compared with supply (GWh)  
  2002 2005 References 

Green Power sales  406 542 SEDA 2002:2.8 (for 2002 Green Power  
figures) 

Green Power purchases  781 2,344 NGPASG 2005:2.11 (for 2005 Green Power 
figures) 

MRET renewable energy interim target 1,100 3,400 Roarty, M. 2000:18 

Total renewable energy demand 1,881 5,744   

Green Power available energy 3,516 5,298   

 

Green Power sales cannot be used by retailers to contribute towards the meeting of MRET 

requirements, however Green Power purchases by retailers in excess of Green Power sales 

may be. Table 6.6  compares the total of Green Power purchases and MRET purchases 

against renewable energy generation capacity. For 2002 there was ample capacity to serve the 

demands of MRET and Green Power purchases. This contradicts the claim by Energy 

Australia, referred to in Section 4.2, that this company stopped selling Green Power to new 

customers in the middle of 2001 because there was not an adequate supply of Green Power. In 

2005 the total demand of 5,744 GWh appears to outstrip the supply of 5,298 GWh. However, 

the requirements of MRET are less stringent than those of Green Power so there would be 

generators which can be used for MRET purposes which are not used for Green Power and 

therefore are not included in Table 6.6  Also excess Green Power purchases by retailers over 

Green Power sales, but not the Green Power sales to electricity customers, would be available 

to help meet MRET requirements so there is no deficiency in renewable energy capacity. To 

check the magnitude of total Green Power generation capacity a search did not reveal the 

information on the Australian Green Power website (2007) however a fact sheet from Sydney 

Water states that the total annual energy that could be supplied by accredited Green Power 
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generators in 2007 is 4,700 GWh (Sydney Water 2007:2). This implies that the total estimated 

in Table 6.6 may be an overestimate or that the 100% new generator requirement for Green 

Power introduced in July 2006 has effectively reduced Green Power generating capacity. 

 

The illustrative calculation above demonstrates that the largest influence on the average cost 

of generated power from renewable sources is the capacity factor and the second largest 

influence is the initial capital cost. The literature is nearly unanimous that the initial capital 

cost of the renewable generators is falling and will continue to fall as the technology matures. 

However, there are factors which will cause the capacity factor to fall as, for example, the 

best sites for wind or solar power are used and further new entrants are forced to use less 

productive sites with less reliable wind or sunshine. A fall in capacity factor will cause a rise 

in average costs of renewable energy. It is likely lowering of initial capital costs will 

predominate for a time while good sites remain plentiful and then, as the technologies mature 

and the good sites become rarer, average costs are likely to rise. At the point where lower 

capacity factor outweighs the rate at which capital costs diminish, average costs will rise and 

the supply curve will rise as well (Graham and Williams 2003: 295). The level of production 

at which this upward turn in the supply curve would occur would be different for each 

renewable technology. 

 

To estimate the supply curve for Green Power incorporating these higher costs studies are 

used which were undertaken to predict the price of Renewable Energy Credits (REC’s) which 

are issued by eligible renewable energy generators and which can be purchased by retailers to 

meet renewable energy sales obligations. The value of these REC’s approximates the market 

value of the difference in cost between electricity generated from renewable sources and 

electricity from conventional sources although the price of REC’s can be influenced by 

market power of suppliers or by surges in purchases by retailers trying to meet targets late in 

the year. Attempts to predict the price of REC’s use estimates of supply for MRET-eligible 

renewable energy and this supply is largely also applicable to Green Power.  

 

The supply curve for Green Power, which consists of renewable energy from mainly new 

environmentally friendly sources, is based on average costs of the last and generally least 

efficient available generator required to produce a particular level of renewable energy per 

year which represents the long-run marginal cost at that level of production. (MMA, 2003: 4). 

This is the price which would be charged for all sales for that level of production in a 
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competitive market as lower prices would render the marginal generator uneconomic and 

reduce production. Higher prices would attract entrants with lower efficiency and lead to 

increased production. An estimated supply curve, based on models of the Australian 

electricity generation industry by McLennan Magasanik Associates (2003) is shown in Figure 

6.4. This curve, based on a predicted mix of renewable technologies has an almost flat section 

between yearly production levels of about 5,000 GWh and 31,000 GWh of renewable energy, 

corresponding to prices of roughly $70 and $90 per MWh. While average costs of the 

marginal generator may increase slightly over this range the overall average cost of 

production decreases with increasing production.  Figure 6.4 shows that the amount of 

renewable energy generation where a transition to significantly increasing generating costs 

occurs is estimated by MMA to be around 31,000 GWh per year. 

Average electricity price

GP Supply Curve

 

Figure 6.4 Estimated supply curve for a predicted mix of renewable energy 
in the year 2010 

Source: Figure 4.2 of McLennan Magasanik Associates (2003: 40) 
 
The mix of renewable technologies assumed in Figure 6.4 is Solar 8%, Wind 41%, Hydro 

13% and various forms of biomass totalling about 38% (McLennan Magasanik Associates, 
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2003: 25). While the publication did not contain the numerical values for the graph, these 

values were read off the graph using ‘OCapture’ software developed by Cacho  (2005) and 

the values are reported in Table 6.7 .  

Table 6.7  Magnitudes of energy generated and cost extracted from the supply 
curve  (Figure 6.4) 

 

Generation GWh Levelised Cost 
$/MWh 

396 27 
990 43 

1,584 62 
6,040 75 
9,802 81 
15,446 85 
19,901 86 
29,901 92 
33,267 100 
33,960 108 
34,257 120 
34,356 132 
34,752 152 
37,822 161 
37,822 178 

 

While Figure 6.4 is a prediction for the situation in 2010 made in the year 2003, the supply 

curve shows that the average costs of electricity generated from renewable sources are likely 

to continue to decline as capacities for generation increase well beyond current total levels of 

production from Green Power eligible generators of 5,397 GWh. From Figure 6.4 this amount 

of energy is on the gently sloping part of the supply curve. This indicates that as renewable 

energy production increases production costs for marginal generators increase only slightly 

and at a reduced rate. For generators eligible to produce MRET electricity or Green Power 

electricity average production costs will fall overall. By the time the Mandatory Renewable 

Energy Target of 9,500 GWh per year is met in 2010 prices should remain fairly constant 

with increases in production. 

 

The supply curve in Figure 6.4 is based on the renewable generators eligible for the MRET 

scheme while the criteria for eligibility for Green Power are stricter especially in regard to the 

proportion of energy which must come from new renewable sources. This constrains the 

choice of generators for Green Power and may increase the cost of Green Power to retailers. 

This constraint should rapidly become less restrictive as more new renewable generators are 

commissioned. However, the prediction inherent in the supply curve of the turning point to 
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higher prices at around 31,000 GWh per year is based on the same physical limitations that 

will be faced by both sets of generators. This predicted turning point could therefore apply to 

Green Power eligible generators although less confidence could be placed in the applicability 

of the price levels shown in the supply curve in Figure 6.4 to Green Power. 

 

6.8  Renewable energy generating costs and Green Power prices: 

Comparison 
Table 6.8  reports calculations of the cost of Green Power schemes to retailers compared with 

the income received from the Green Power premium. The cost to retailers of Green Power 

purchases is based on estimates of the average cost of renewable energy from the Australian 

Parliament (2004: 142). For each retailer, the total cost of purchases in 2004 is calculated 

from the reported quantity of each type of renewable energy in that year multiplied by the 

difference between the average cost for each technology and the average wholesale price for 

electricity in the National Electricity Market area in 2004. (NEMMCO 2005 Website). For 

most retailers more Green Power is purchased by the retailer than is sold to customers 

probably to meet other obligations such as the Mandatory Renewable Energy Target Scheme. 

The gross income of the Green Power scheme from sales of Green Power is calculated for 

each retailer where Green Power prices are available. The final column gives the estimated 

net loss to retailers resulting from their respective Green Power schemes  

The equations used in the calculations of  Table 6.8 are as follows: 

F
CECDCCCB

H BHSW ×+×+×+×
=  (6.5) 

( ) KHM −××= 23.11000  (6.6) 

 where H, B, C, D, E, F, M and K are from the column headings of Table 6.8 and 

BHSW CCCC ,,,  are the excess costs per kWh to produce wind, solar, hydro and biomass 

power, respectively, over the cost to produce electricity from coal. 
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Table 6.8    Green Power premiums compared with estimated costs to 
retailers of Green Power for 2004. 

 

 Green Power Purchases by Retailers 
MWh 

(A) (B)  
Wind  

(C)  
Solar 

(D)  
Small 
Hydro  

(E)  
Biomass 

(F)    
Total 

Green 
Power)  

(G)   
Total 
Green 
Power 
Sales 
(MWh)  

(H)  Re- 
newable 

cost  
minus 

wholesale 
electricity 

cost 
 ($/kWh) 

(I)    
Green 
Power 
prem- 
ium 

($/kWh) 

(J)         
Total addit- 
ional cost 

of GP 
purch-  

ases inc 
23% over- 
heads ($) 

(L)        
Total 

income  
to retailer 

from 
Green 
Power 

premium 
($) 

(M)  
  Cost GP 
purchases 

minus 
income 
from GP 

premiums 
($) 

ActewAGL 
GreenChoice 4,000   2,000 2,000 8,000 27,916 0.0112 0.0495 109,976 1,381,842 -1,271,866 

AGL Green 
Energy 117,769     228,744 346,513 33,003 0.0398 0.055 16,984,368 1,815,165 15,169,203 

AusPower 
Verdant 0     125,669 125,669 11,017 0.0390   6,028,342 unknown unknown 

Australian 
Inland Energy 1,000       1,000 359 0.0415 0.05 51,045 17,950 33,095 

Country Energy 
country green 39,272 98 303 12,965 52,638 25,283 0.0413 0.055 2,675,283 1,390,565 1,284,718 

Energex 
Earth’schoice 12,046 392 22,835 115,352 150,625 127,589 0.0391 0.033 7,247,449 4,210,437 3,037,012 

EnergyAustralia 
PureEnergy 726 718 24,701 104,621 130,766 104,432 0.0395 0.0724 6,352,783 7,560,877 -1,208,094 

Clean Energy 
from Ergon 
Energy 

0     16,716 16,716 16,716 0.0390 0.03 801,867 501,480 300,387 

Clean Energy 
Plus from 
Ergon Energy 

0     1,817 1,817 1,817 0.0390   87,161 unknown unknown 

Integral Energy 
Hampton Park 
Wind 

330       330 330 0.0415 0.073 16,845 24,090 -7,245 

Integral Energy 
Wyuna Water 0   3,101   3,101 3,101 0.0340 0.043 129,684 133,343 -3,659 

Integral Energy 
Business 
Green Power 

2,886 110 16,061   19,057 2,595 0.0367   859,442 unknown unknown 

Origin Energy 
Green Earth 165,166 76 35,466 520 201,228 56,021 0.0403 0.043 9,966,982 2,408,903 7,558,079 

Origin Energy 
EcoSaver 13,163   882 2,757 16,802 16,455 0.0407   841,044 unknown unknown 

Origin Energy 
EcoPower 12,994     3,247 16,241 16,230 0.0410   819,037 unknown unknown 

TXU Green 
Energy 0   57,751 27,443 85,194 25,464 0.0356 0.0578 3,731,588 1,470,546 2,261,042 

Western Power 
NaturalPower 13,293 27   6 13,326 13,325 0.0420 0.03 688,759 399,750 289,009 

Subtotals  
382,645 1,421  

163,100 641,857  
1,189,023 481,653     57,391,653  

21,314,948 27,441,679 

Column H gives excess of average estimate of renewable technology cost over average wholesale electricity cost 
per kWh for mix of renewable technologies in that Green Power Scheme in Aust $ per kWh. The excess cost 
used here of renewable energy over the average wholesale cost of electricity in $ per KWh  is: Wind: 0.0415; 
Solar PV: 0.298; Hydro: 0.034; Biomass: 0.39. Average renewable energy costs and average wholesale 
electricity prices from NEMMCO 2005 website. Average Wholesale Electricity Price 2004 of $0.026 is from 
Table 12.12  (NEMMCO 2005 website) 
Column I gives Green Power premium charged by that firm in June quarter 2004 in Aust $ per kWh 
Column J includes 23% overhead from SEDA 2000 p 2.5 
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From column M, most retailers for which Green Power premiums are known appear to make a 

loss on their Green Power schemes as most of the numbers in this column are positive. In 

most cases the Green Power premium for each firm in Column I is more than the estimated 

difference between the cost of the mix of renewable technologies and the wholesale cost of 

ordinary electricity in Column H so any loss must be due to an excess of purchases of 

renewable energy over sales. For ActewAGL, an accounting anomaly makes sales larger than 

purchases for the period. On the basis of these estimates Energy Australia, the largest 

electricity retailer in Australia, makes the largest profit on their Green Power scheme of any 

of the electricity retailers. 

 

It is of interest to compare the excess of renewable energy cost per unit over ordinary 

wholesale electricity cost in column H of Table 6.8 with the price of renewable energy credits 

(REC’s) under the MRET scheme.  The value of a REC is in effect the market value of the 

excess cost of a megawatt-hour of renewable energy over the cost of the same amount of 

ordinary electricity. In 2003, the price of a REC varied between $37 and $39 (MRET Review 

Panel 2003: xxii). These values are comparable with those in column H, which, except for 

ACTEW AGL, vary between $35.6 and $42. This indicates that the values in this table are 

likely to be realistic. 

 

While the accuracy of some figures in Table 6.8 is open to question, the relative magnitudes 

of the costs to the various retailers of their participation in the Green Power scheme are likely 

to be more accurate. These values are also consistent with the supply curve in Figure 6.4 

which shows for supply at around 5,000 GWh, the level in 2004, a gap between renewable 

energy electricity prices and ordinary electricity prices of about $35 per MWh. The Green 

Power premium would be enough to cover the costs if purchases by retailers were equal to 

sales. However retailers purchase more renewable energy than required for Green Power 

customers so the Green Power scheme is a loss-maker for most participating retailers.  

 

6.9  Chapter summary 
The costs of electricity from renewable sources were shown to be typically higher than from 

non-renewable sources. Biomass is generally the cheapest, then in ascending order: small 

scale hydro, wind, solar thermal and solar photovoltaic. A survey of the literature showed 

production costs of newer technologies such as solar and wind are likely to fall with increased 

production through a ‘learning by doing’ process with wind and biomass likely to be the most 
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commercially viable renewable technologies. Relative costs of the renewable technologies are 

therefore likely to change.  In contrast premiums charged by Green Power retailers to cover 

the additional costs of renewable energy are shown to have been increasing between 1998 and 

2003 and then to have remained fairly constant.  

 

Calculations of the components of the costs of renewable technologies highlight the 

dominance of capital costs in the overall costs and likelihood that production costs will fall as 

the capital needed for renewable power stations falls. This reduction in costs is likely to 

continue until all the best sites are used and then costs are likely to increase with increased 

production as less productive locations are used. A supply curve by McLennan Magasanik 

(2003), estimated for a likely mix of renewable technologies, shows that the wholesale price 

of electricity from renewable sources should remain fairly constant at between $70 and $90 

per MWh for a range of annual production between 5,000 and about 31,000 GWh per year. 

The turning point of the supply curve to higher costs is predicted to be 31,000 GWh per year. 

In 2005 the production capabilities of Green Power eligible generators was about 5,300 GWh 

per year and so production was at that time at the lower end of this relatively flat portion of 

the renewable energy supply curve. Green Power production capabilities are constrained by 

the 80% new generator restriction up to July 2006 and then the 100% new generator 

requirement and this constraint may impose higher costs on Green Power retailers. However, 

these constraints should rapidly become less restrictive as more new eligible generators are 

commissioned.  

 

Comparisons of generation costs of renewable energy for the mix of technologies applicable 

to each retailer showed that premiums for Green Power should cover costs if retailers 

purchased the same amount of Green Power as they sold. However, with retailers buying 

more Green Power than they sell Green Power schemes are generally unprofitable. While 

Green Power sales are not allowed to be included in a retailer’s MRET obligations, if the 

additional purchases of Green Power in excess of sales by retailers are for MRET then the 

retailers could be in effect charging their Green Power account for some of the MRET costs.  

 

In general, there appears to be scope for reduction in the prices currently charged by many 

retailers for Green Power without reducing profits if purchases of Green Power were at levels 

closer to sales. Such reductions could lead to increases in sales of Green Power. Policy 
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options suggested by the findings on demand for Green Power in Chapter 5 and the findings 

regarding supply costs of Green Power are discussed further in the following chapter. 
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Chapter 7:     Policy Analysis 
__________________________________________________________________________________________ 
 

7.1  Introduction 
In this chapter the findings of previous chapters are used to assess the place of Green Power 

among numerous federal and state policies to counter climate change and to determine which 

actions by governments in Australia would be most likely to enhance the effectiveness of 

Green Power schemes to increase production of environmentally friendly renewable energy. 

While the previous chapter found costs of Green Power to retailers are probably low enough 

to allow reductions in retail prices, this course is a decision for retailers and not for 

governments. Some conditions in Australia are favourable to the chances of success for Green 

Power schemes. These include the requirement for 80% up to July 2006 and then 100% new 

renewable energy generators in the content of Green Power, the contestability of electricity 

markets in eastern Australia and government-supervised certification and auditing procedures 

(Bird et al 2002 (2): 59). However, as a voluntary scheme Green Power has had much less 

impact on the industry than the federal government’s Mandatory Renewable Energy Target 

(MRET) in terms of sales. This chapter examines arguments regarding the effectiveness of 

Green Power and possible government policies that could enable Green Power to realise more 

of its potential.  

 

The question of what place if any Green Power as a relatively ineffective voluntary scheme 

has in greenhouse gas abatement policy is considered. An examination is made of possible 

measures by governments in Australia to increase the market penetration of Green Power, 

such as increased government direct purchases of Green Power, exemption of Green Power 

premiums from the Goods and Services Tax, tax deduction for residential customers for the 

Green Power premium, increased promotion of Green Power by government and compulsory 

purchase of Green Power by air conditioner users. These measures are compared with each 

other for their cost-effectiveness and for the other benefits that may flow from them. 

 

7.2  Consumer and Producer Surpluses associated with Green Power 
Green Power is an example of the voluntary purchase of greenhouse gas offsets and “a 

company or individual buying carbon emissions reductions is not making a charitable 

donation, but paying for a service”, because “charitable donations are made to causes towards 

which one has no responsibility, whereas we are all responsible for climate change and thus 
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should pay to mitigate our portion of the problem” (Taiyab (2006): 14,15). Green Power 

customers are presumably paying for the privilege of feeling that their consumption of 

electricity, which no doubt includes an element of luxury, is not contributing to greenhouse 

gas emissions at least for that portion which is Green Power. The estimation in Chapter 5 of a 

statistically significant elasticity of demand for Green Power with respect to price supports 

the view that Green Power is a service for which people are prepared to pay and from which 

they derive a benefit which could be measured as consumer surplus.  

 

To attempt to conceptualise the nature of consumer surplus in the Green Power market 

consider the simple case of the consumer who buys all electricity as Green Power, as shown 

in Figure 7.1. For this consumer, demand for ordinary electricity is DO while demand for 

Green Power is DG, and, as expected theoretically and estimated empirically, DG shows a 

greater elasticity of demand with respect to its own price than DO. This is shown on the figure 

as a flatter slope for DG. A flat supply curve is assumed over the range of prices and quantities 

considered. Since all the consumer’s electricity is in the form of Green Power the equilibrium 

is at the intersection of the two demand curves as the consumer is assumed to buy all 

electricity as Green Power and will not buy more Green Power than required for consumption 

of ordinary electricity. This equilibrium is at price pG  and quantity qG . The consumer surplus 

before and after the introduction of Green Power is shown in the figure. The reduction in 

consumer surplus is a+ c + d, representing an apparent loss of consumer surplus which is 

apparently balanced by the consumers’ satisfaction in buying an environmentally friendly 

product. This change in consumer surplus represents the amount the consumer is willing to 

pay for Green Power. Rational consumers would not consume Green Power to the extent that 

their overall utility is diminished but the change in utility is not represented by consideration 

of the electricity market alone. This diagram could be generalised to cover consumers who 

buy less than 100% Green Power by regarding DG as the demand curve for the desired mix of 

Green Power and ordinary electricity. There are relatively large confidence intervals for the 

estimates of elasticity of demand for both Green Power and ordinary electricity with respect 

to own price and there are approximations made in estimating the supply curve for Green 

Power and these inaccuracies would be compounded in any computation of consumer surplus. 

Therefore attempts to quantify the changes in consumer surplus arising from various policy 

options regarding Green Power may not be fruitful. 
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Figure 7.1 Consumer surplus for a person using 100% Green Power 
 

 
Producer surplus is the difference between the average price producers receive from selling a 

product and the average cost of supplying or the area above the supply curve and beneath the 

price being received by producers for the product. A graphical representation of producer and 

consumer surplus for the Green Power market taking into account expected increases in 

renewable energy from the Mandatory Renewable Energy Target is shown in Figure 7.2 

which was explained more fully in Chapter 3. Note the supply curve for renewable energy, 

Sre, is steep for low quantities then becomes flatter with economies of scale and learning-by-

doing but then becomes steeper for higher sales as supply of low cost renewable energy 

generating sites becomes exhausted.  
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Figure 7.2 Graphical Representation of the Green Power market 

The diagram is based on Figure 11 in del Mundo and Wills (2005) with supply curve changed to the form from 
McLennan Megasanik (2003: 40) 

 

In Figure 7.2 the shifted origins O1 and O2 for the renewable energy market are determined by 

the mandatory quantity of electricity generated by renewable sources at that stage of the 

MRET process and the price of ordinary electricity Pe1 and Pe2 which is in part determined 

by the proportion of renewable energy in general electricity. Green Power demand curves for 

½ MRET and full MRET, Dgp1 and Dgp2, respectively, are shown for the shifted axes and the 

prices for Green Power are determined as Pgp1 and Pgp2 respectively. The consumer surplus 

for Green Power at equilibrium point E for the stage in MRET, before the expected flattening 

of the renewable energy supply curve, is represented by the triangular area Pgp1.E.H and the 

producer surplus here is Pgp1.J.E. After the supply curve flattens, with the Green Power 

market at equilibrium point F, consumer surplus is Pgp2.G.F and producer surplus is 

Pgp2.F.K. A marked reduction in producer surplus in the Green Power market with the 

increase in renewable energy production is predicted by this diagram. Such reductions in 
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producer surplus would be expected for industries as they grow to maturity. This diagram also 

illustrates the payments required for the Green Power market and the MRET scheme. For the 

equilibrium at E the payments for renewable energy purchased as part of the MRET scheme 

are represented by the area of Pe1.O1.Pr1.J, and this is paid for by electricity consumers as 

part of the price for electricity in general. The expenditure by consumers for Green Power at 

this point is represented by rectangle O1.A.E.Pgp1, and this expenditure is by Green Power 

customers only. Green Power sales by retailers to customers are not permitted to contribute to 

the Mandatory Renewable Energy Target, so they do not relieve electricity consumers of any 

part of the burden of paying for the renewable energy portion of general electricity. 

 

7.3   Discussion on the benefits of Green Power 
Green  Power schemes have been criticised not only for penalising environmental concern by 

charging customers more for an environmentally friendly product (Denniss (2000): 4) but also 

for diverting attention away from the responsibility of governments to take on the collective 

burden of reducing greenhouse gas emissions. It is clear from the comparatively small 

contribution of Green Power to date in reducing greenhouse gas emissions that Green Power 

by itself is unlikely to be the principal policy tool in the effort to counter global warming. The 

solution to the problem of climate change requires collective action from all of society rather 

than a few concerned individuals and presumably governments should take the principal role 

in this process. Actions by governments in Australia are accelerating with mandatory 

renewable energy targets being set by state governments in Victoria (10% renewable by 

2016), South Australia (20% by 2014) , Western Australia (non-legislated 6% by 2010) and 

New South Wales (15% by 2020) (Rutovitz 2007:7) along with the federal MRET scheme 

already in operation. Moves by states to introduce renewable portfolio standards, of which 

MRET is an example, as an attempt to compensate for the relative inaction of the federal 

government have also happened in the USA. Twenty four states of the USA have adopted 

renewable energy targets ranging from 4% by 2009 for Massachusetts to 20% by 2010 for 

California and 25% by 2013 for New York. The six largest states of the USA have adopted 

renewable energy portfolios (Byrne et al 2007: 4563). These schemes, if effective, are likely 

to make much larger contributions to encouraging renewable energy generation than Green 

Power as the MRET scheme already has in Australia. The Stern Review (2006: Part IV) 

makes only passing reference to Green Power and does not include Green Power in the 

options considered for greenhouse gas abatement policies. In a paper contributing to the Stern 

Review, Anderson (2006: 37) lists 14 policies in use to reduce greenhouse gas emissions from 
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energy sources, and Green Power, or any equivalent voluntary scheme, is not mentioned. 

Also, it appears that feed-in tariffs as used in Germany, Spain and France where renewable 

energy generators are offered a fixed price for their output, are an effective means of 

encouraging additional renewable generating capacity but may dampen the demand for Green 

Power ( Bird et al 2002 (2): 60). 

 

In spite of its apparent secondary importance, Green Power, and the auditing procedures 

developed for it, can remain useful as a measure to reduce greenhouse gas emissions even if 

more effective mandatory measures dominate policies to counter the greenhouse effect. This 

is because Green Power can be used by governments for such policies as direct purchases by 

government agencies and demand management techniques such as compulsory purchase of 

Green Power by air conditioner users. The Green Power auditing process has pioneered the 

procedures of certifying the origin of renewable energy and ensuring that purchases of 

renewable energy are matched by equivalent amounts of renewable energy generated. In 

addition Green Power fulfils a need which the Green Power scheme itself has demonstrated to 

exist in the community to take individual action on what customers see as an important 

environmental issue. It is likely that even when or if governments take responsibility for 

effective action there will still be a demand for Green Power from people who feel they need 

to do more than the authorities require to counter climate change. This is demonstrated by the 

continued existence of Green Power schemes in countries whose governments are 

participating in the Kyoto Protocol, with the possible exception of countries with well-

functioning feed-in tariff schemes. A growing awareness of the reality and dangers of climate 

change increased by spokespersons such as former US vice-president Al Gore and by well 

publicised studies such as the Stern Review (2006) could serve to increase market penetration 

of Green Power schemes. Green Power is therefore likely to survive because of the continuing 

demand from customers and usefulness of Green Power schemes to governments. 

 

7.4   Increasing the market penetration of Green Power 
Having concluded that Green Power schemes could and probably should play a continuing 

role, the focus now turns to means of increasing the effectiveness of Green Power schemes. 

Governments may be able to increase sales of Green Power by varying taxation treatment of 

the Green Power premium. In the Netherlands, for example, Green Power has achieved a 

market penetration of 13% of households by giving a tax exemption to Green Power 
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purchased (Bird et al 2002 (2): 55). The effect of  favourable taxation treatment of the Green 

Power premium is illustrated in Figure 7.3, where the removal of the GST increases sales 

from QT to QE and Figure 7.4, where the effective subsidy of T dollars increases sales from 

QE to QS. These diagrams show the changes in consumer surplus (CS) and producer surplus 

(PS) which would occur with the changes in policy. Because of the elasticities involved, the 

consumers and producers do not enjoy the full extent of the tax deductions, but both 

consumers and producers would enjoy an increase in their respective surpluses at the expense 

of the government. A relatively flat supply curve is assumed here. 
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Figure 7.3  Effect of removal of GST on the Green Power Premium 
 

For policies which affect demand, such as an advertising campaign for Green Power, direct 

government purchases of Green Power, or compulsory purchase of Green Power for air 

conditioners, Figure 7.5 illustrates the effects. Here the policy change shifts the demand curve 

to the right, increasing the quantity of Green Power sold from OQ1 to OQ2 and the price from 

OP1 to OP2. Consumer surplus changes by the amount a+b+f-(b+c)=a+f-c. 

In the case of direct government purchases the increased government expenditure is area 

P2NQ2O minus area P1MQ1O.  In the case of their compulsory Green Power purchases for air 

conditioner users (detailed in Section 7.11 ), this area also represents the increased 

expenditure for these users, since for both policies this area represents the increased 

expenditure because of a shifted demand curve. Again a relatively flat supply curve is 
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assumed, and it is assumed that the new demand curve will be parallel to the original demand 

curve for simplicity of illustration. 
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Figure 7.4 Effect of Tax Deduction for the Green Power Premium 
 

 

The effects of advertising campaigns on welfare are more complicated than the effects of tax 

changes. Following a discussion by Tremblay and Tremblay (1995:114-116), advertising 

increases sales in three ways: persuasion, information, and image. Advertising of Green 

Power could have elements of all three mechanisms but given the demonstrated lack of public 

awareness of Green Power the information mechanism would probably be predominant.  

 

With reference to Figure 7.5, if the advertising is purely persuasive, the original demand 

curve shows the genuine needs of the customers and  

After advertising: 

Consumer surplus or CS = Area under D1 - the area under the price line P2 to N 

=  (b + c + m + d + i) – (c + d + m + e + g + h + n + i) (7.1) 

=  b – ( e + g + h + n) 

Since  before advertising: 
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CS =  b + c (7.2) 

If persuasion is the only mechanism: 

Change in CS  = - (c + e + g + n + h) (7.3) 
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Figure 7.5 Effect of a promotional campaign, government direct purchases, 
or compulsory purchases of Green Power for air conditioners 

 

This change is unambiguously negative. 

If the mechanism of the advertising is purely informative the final demand curve D2 shows 

the genuine needs of the customers and after advertising: 

CS  = Area under D2 - the area under the price line P2 to N  

=  a + b + f  (7.4) 

Since the demand curve after advertising represents the “true interests” of the consumer 

(Tremblay & Tremblay 1995:115), before advertising: 

CS =  Area under D2 between O and Q1 - the area under the price line P1 to M  

= a+b+c+e (7.5) 
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Therefore if informing consumers is the only mechanism  

Change in CS =   f – c- e  (7.6) 

While this change could be positive or negative, if the price change is small c and e are small 

and the change is likely to be positive. 

If the mechanism of advertising is purely image enhancement, the effect of the advertising 

can be regarded as equivalent to a quality improvement, and after advertising: 

CS = Area under D2 - the area under the price line P2 to N 

      =  a + b + f  (7.7) 

Since after advertising: 

CS =  Area under D1 - the area under the price line P1 to Q1 

      =  b + c  (7.8) 

Therefore if image enhancement is the only mechanism  

Change in CS =  a + f - c  (7.9) 

This change may be positive or negative. (Tremblay & Tremblay 1995:114-116) 

 

The above discussion shows that the effects of an advertising campaign on consumer surplus 

are difficult to predict. However since the mechanism for advertising for Green Power is 

likely to be informative rather than persuasive or image enhancing and if the increased 

demand does not increase the price of Green Power the effect of an advertising campaign on 

consumer surplus is likely to be positive. In light of the uncertainty regarding the extent to 

which the advertising campaign is persuasive, informative or image enhancing and since 

uncertainty would persist even if the mechanism were known, the consumer surplus changes 

arising from advertising campaigns are not estimated in this study.  

 

7.5   Increased government direct purchases of Green Power 
One of the uses of the Green Power scheme to federal, state and territory governments is that 

government agencies  can buy Green Power for their own consumption. By this means 

governments can subsidise and encourage the renewable energy industry at relatively low risk 

and cost compared with governments themselves setting up new renewable energy generating 

and transmission infrastructure. Green Power purchases by government agencies could also 

be used to serve regional development goals. With reference to Figure 7.4, increased 

government purchases of Green Power could be seen as moving the demand curve of Green 

Power to the right, increasing the consumption of renewable energy without direct payments 
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from electricity consumers, although the purchases would be funded by all taxpayers. As 

noted in Chapter 5, there are already several programs for purchase by government agencies 

of Green Power. A recent, important example of the use to government of Green Power 

purchases is the proposal for a desalination plant in Sydney, which the NSW Government 

claims will be 100% powered by Green Power. It is estimated that this plant, if it produces 

125 Megalitres of fresh water per day, would require 30 MW of power and use 225 MWh of 

energy per year, well within the estimated total annual current capacity of Green Power of 

4,700 MWh throughout Australia. Sales of Green Power to other sources are estimated to be 

about 1,000 MWh so there would be ample capacity for the desalination plant (Sydney Water 

2007). The government’s commitment to using Green Power for this purpose is perhaps a 

means of making more palatable a proposal which may be regarded by many as 

environmentally undesirable. 

 

The federal government’s  policy on reducing greenhouse gas emissions was announced in 

November 1997 and sets out energy intensity targets to be met by federal government 

agencies by 2002-03, with published annual progress reports by each agency (Commonwealth 

of Australia (2000): 1). The NSW Government Energy Management Policy has required since 

1999 that certain government sector agencies known as Schedule 1 agencies, but not 

necessarily government trading enterprises (NSW DEUS 2004:3), purchase at least 6% of 

electricity as Green Power from contestable sites (NSW DEUS 2004:24). Contestable sites 

are sites where choice of electricity retailer is available to electricity customers. The NSW 

government publishes a report giving the performance of agencies in meeting this Green 

Power target as well as general energy efficiency targets. However by April 2008 the latest 

report available on the department’s website (www.deus.nsw.gov.au/energy) is still only for 

2000/01. In this year 2.4% of the electricity used by the Schedule 1 agencies in NSW was 

Green Power, less than the requirement, apparently because many sites were not contestable 

for electricity retailers. After January 2002 all sites became contestable and so the percentage 

of Green Power used by Schedule 1 agencies would be required to rise to 6% under the NSW 

Government policy (NSW DEUS 2004:24). Victoria’s government policy requires the 

purchase of 10% of government electricity usage as Green Power by 2005/06 with 

progressive increases starting in 1999/2000 (Passey et al 2004: Section 4.2). Information on 

actual government purchases of Green Power is difficult to obtain but, as indicated in Chapter 

5, if Green Power purchasing targets were to be met, government purchases would be equal to 

about half of all Green Power sales. 
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To calculate the cost to governments of purchasing Green Power the cost is only the Green 

Power premium. That is, the excess cost of Green Power over ordinary electricity as the 

government agencies are using the electricity as part of their operations. From the Green 

Power sales data in Table 11.2  in the Appendix the mean premium for Green Power in 2005 

was 4.43 cents per kWh, which is equivalent to $44.30 per MWh. Governments do not have 

to pay the Goods and Services Tax (GST) and so the cost to governments is really $40.27 per 

MWh. This cost of Green Power could be regarded as a benchmark against which the costs of 

other policies to encourage Green Power production can be compared.  

 

Government purchases of Green Power are generally part of government energy management 

schemes. It has been suggested that where government agencies fail to meet energy saving 

targets the agencies should purchase the quantity of Green Power to make up the shortfall 

(Passey et al (2004): Section 2.8). This would represent another possible application of Green 

Power providing an incentive to government agencies to improve energy management in 

combination with the usual use of Green Power as a means to encourage increased production 

of clean energy. 

 

7.6  The costs of tax incentives for Green Power use 
In this section the algebraic formulae for tax changes for Green Power are developed. For this 

examination it was assumed that the elasticity of demand for Green Power with respect to its 

own price is stable and negative. The absolute value of this elasticity is used to avoid 

confusion about algebraic signs. It is also assumed, with reference to Figure 7.3 and Figure 

7.4 that over the range of prices and quantities concerned the supply curve is flat or in other 

words the quantity that producers are willing to supply will be unaffected by the price 

received by producers. This assumption is supported by the findings in Chapter 6 that Green 

Power sales by retailers are less than the amount of Green Power that could be produced by 

the available eligible generators. 

 

If the government were to grant an exemption from the Goods and Services Tax (GST) for the 

Green Power premium the cost in lost revenue to the government would be: 

PGGSTQGCGSTTOT ×∆×= 1  (7.1) 
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where GSTTOTC  is the cost to the government in Australian dollars of the GST revenue 

foregone from Green Power sales, 1GQ  is the quantity in MWh of Green Power sold before 

the policy change is introduced, GST∆  is the change in the percentage rate of Goods and 

Services tax and GP  is the Green Power premium in Australian dollars while the increase in 

Green Power consumption would be: 

1GG QGSTQ ××∆=∆ η  (7.2)  

where GQ∆  is the change in quantity in MWh of Green Power sold because of the change in 

government policy and η  is the absolute value of the elasticity of demand for Green Power 

with respect to its own price. Here this elasticity is referred to as η  but the estimates made of 

this elasticity are called 1β  in the regression analyses of Chapter 5. 

This makes the cost per additional unit for GST exemption of Green Power sales to be: 

η
G

G

GSTTOT
GST

P
Q

C
C =

∆
=  (7.3) 

While additional sales may be induced by the cost reduction, these additional sales do not 

represent an additional cost to the government who have foregone the GST on the premiums 

for the original sales of Green Power. It is notable that the cost to the government per unit of 

additional Green Power sales induced by the reduction in GST is not dependent on the change 

in the rate of GST. 

 

If the government were to grant a tax deduction to the consumer for the purchase of Green 

Power additional sales of Green Power induced by the changed tax treatment do represent an 

additional cost to the government, and the total cost to the government would be: 

( ) GGDEDNTOT PQTTC ××∆∆×+= η1  (7.4) 

where DEDNTOTC  is the cost to the government in Australian dollars of the tax deductions 

granted to consumers for the Green Power premiums paid and T∆ is the percentage of the 

Green Power premium which the government will refund to the consumer as a tax deduction. 

The increase in Green Power sales would be: 

GG QTQ ×∆×=∆ η  (7.5) 

so the cost per unit of additional Green Power sales would be: 

( )
η

η G

G

DEDTOTN
DEDN

PT
Q

C
C

∆×+=
∆

= 1
 (7.6) 
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For the purpose of comparison, the cost to the government per MWh of Green Power in direct 

purchases of Green Power is: 

GPURCH P
GST

C ×
+

=
1

1
 (7.7) 

It can be seen, by comparison of equations 7.3 and 7.6 that, since T∆ and η  are both positive, 

DEDNC is larger than GSTC .  

Equations 7.3 and 7.7 can be used to show that GSTC  can only be smaller than PURCHC  if  

GST+> 1η  (7.8) 

or, since GST=0.1 in Australia if 

1.1>η  

By further algebra with equations 7.6 and 7.7 it can be shown that DEDNC can only be smaller 

than PURCHC  if 

)1(1
1

GSTT
GST

+×∆−
+>η   

Or, if (7.9) 

T∆×−
>

1.11
1.1η   

So, for example, if the tax rebate is 40% of the Green Power premium (i.e. if 4.0=∆T ) then  

η  must be greater than 1.96, and if the tax rebate is 20% then η  must be greater than 1.41 for 

the tax rebate to be cheaper to the government per unit of induced Green Power sales than 

direct purchases of Green Power.  

 

Similarly, given the value of η ,  DEDNC  can only be smaller than PURCHC  if 

η
1

1
1 −

+
<∆

GST
T  

or, if  (7.10) 

η
1

1.1
1 −<∆T  

This means that, if 1.1<η , then the tax deduction must be negative or an extra impost on the 

consumer. This means that if the absolute value of the elasticity of demand for Green Power 

with respect to its own price is less than 1.1 then there is no possible tax deduction or rebate 

that can be cheaper to the government per unit of Green Power induced than direct purchase 

of Green Power. 
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It was found in Chapter 5 that the 95% confidence interval for the elasticity of demand for 

Green Power with respect to its own price is from -1.53 to -0.34, with a most likely value of   

-0.96, so it is unlikely that GST reductions or tax deductions on the Green Power premium 

will be cheaper to the government per unit of induced Green Power sales than direct 

government purchases of Green Power. 

 

It has therefore been shown that: 

(a) The cost to the government per unit of additional Green Power sales to customers will 

be higher for tax deductions than for GST exemptions on the Green Power premium. 

(b) The cost to the Australian Government per unit of additional Green Power sales for 

GST exemptions will only be smaller than the cost of direct government purchases of 

Green Power if the absolute value of the elasticity of demand for Green Power with 

respect to its own price is more than 1.1. 

(c) The cost to the government per unit of additional Green Power sales for tax deductions 

will only be smaller than the cost of direct government purchases of Green Power if 

the absolute value of the elasticity of demand for Green Power with respect to its own 

price is above certain levels; levels which have been shown by empirical results to be 

unlikely. 

In the following sections a more detailed discussion of these different policies is 

presented. 
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7.7   Exemption of Green Power premium from the Goods and 

Services Tax 
The Green Power scheme is voluntary for the customer so the payment of the Green Power 

premium on top of ordinary electricity prices could be regarded as a donation to charity. A  

 

Table 7.1  Calculation of the effect of exemption of GST for the Green Power 
premium 

  
Elasticity of demand for Green Power with 

respect to price 
η  

    Low end of 
95% C.I.  

Most likely 
value  

High end of 
95% C.I.  

Average premium for Green Power in 
2005 ($/MWh) $44.30       

 
Total sales of Green Power to residential 
customers in 2005 (MWh) 

216,755       

 
Total outlay on Green Power premium in 
2005 by residential customers 

$9,602,247       

 
Price reduction in Green Power premium 
per kWh with GST exemption as a 
proportion of premium including GST 

0.091       

 
Cost to federal government of exemption 
of Green Power premium from GST 

$873,804       

 
Estimated elasticity of demand for Green 
Power with respect to price of premium 

  -1.53 -0.96 -0.39 

 
Estimated percentage increase in Green 
Power purchased after granting of 
exemption of Green Power premium from 
GST (to nearest integer) 

  14% 9% 4% 

 
Estimated increase in Green Power 
purchases after exemption of Green 
Power premium from GST (MWh/year) 

  30,179 18,936 7,693 

 
Cost per MWh to government for 
additional Green Power generated by the 
GST exemption 

  $28.95 $46.15 $113.59 

 
Cost per MWh of premiums for Green 
Power purchased by government 
agencies, not including GST 

  $40.27 $40.27 $40.27 

Note: Calculated from state totals in National Green Power Accreditation Steering Group (2006): 2-12. 
 

proposal to exempt this Green Power premium from the Goods and Services Tax (GST) 

would appear to be justifiable on the grounds of fairness and policy effectiveness. One could 
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argue that it is counterproductive to tax a person for a voluntary action to support the stated 

government policy of reducing greenhouse gas emissions. An exemption from GST would 

represent an effective reduction in the Green Power premium of one eleventh of the premium 

being paid at present, for residential customers. For business customers electricity costs would 

be tax-deductible for non-government businesses and for government agencies it would be 

tax-exempt. Using the results for elasticity of demand for Green Power with respect to its own 

price from Chapter 5, and the formulae from the previous section, the cost to the Australian 

Government per additional unit of Green Power sales induced by the GST exemption is 

calculated  in Table 7.1 . The cost to government of the encouragement of each additional 

MWh of Green Power sales is calculated and compared with the cost to government of direct 

purchase of a MWh of Green Power. This calculation shows the cost per induced unit of sales 

of Green Power of GST exemptions is likely to be greater to the government than direct 

government purchases. 

 

7.8    Full tax deductibility of the Green Power premium 
Since it is possible for individuals to buy products such as Greenfleet to offset greenhouse gas 

emissions and receive a tax deduction as well, it appears inconsistent that tax deductions are 

not offered to electricity customers for the Green Power premium. If full tax deductions were 

allowed, it could be assumed that the average marginal tax rates for Green Power residential 

customers would be 40% of the Green Power premium, as this applies to incomes between 

$75,001 and $150,000 in 2006/07. It can be assumed that Green Power residential customers 

would fall in this higher-than-average income range. For residential customers this tax 

deduction would only apply to the Green Power premium which is the excess of the price of 

Green Power over the price of ordinary electricity. The likely cost of the tax deduction as 

calculated in the formulae of Section 7.6 is shown in Table 7.2 . It can be seen in Table 7.2 

that the cost to the government to encourage the sale of  one additional MWh of Green Power 

by this means is more expensive to the government than direct Green Power purchases over 

the full range of the 95% confidence interval of the elasticity of demand for Green Power with 

respect to its own price. It was calculated in Section 7.6  that, for this level of tax deduction, 

the value of this elasticity must be less than  -1.96 for tax deductions to be cheaper per unit of 

induced Green Power sales than direct purchases of Green Power and this value is outside the 

95% confidence interval of the estimated value of the elasticity. 
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Table 7.2  Calculation of effect of full tax deductibility of the Green Power 
premium to residential customers 

 

  
Elasticity of demand for Green Power with 

respect to price 
η  

    Low end of 
95% C.I.  

Most likely 
value  

High end of 
95% C.I.  

Average premium for Green Power in 2005 
in Australian dollars per kWh 0.0443       

 
Total sales of Green Power to residential 
customers in 2005 in MWh 

216,755       

 
Total outlay on Green Power premium in 
2005 by residential customers 

$9,602,247       

 
Assumed marginal tax rate of average 
Green Power residential customer 

0.4       

 
Initial cost to federal government of tax 
deductibility of Green Power premium 

$3,840,899       

 
Estimated elasticity of demand for Green 
Power with respect to price of premium 

  -1.53 -0.96 -0.39 

 
Estimated percentage increase in Green 
Power purchased after granting of tax 
deductibility of Green Power premiums (to 
nearest integer) 

  61% 38% 16% 

 
Estimated increase in Green Power 
purchases after tax deductibility of 
premiums in MWh per year 

  132,654 83,234 33,814 

 
Estimated cost of increase in Green Power 
purchases to customers (also tax 
deductible) 

  $5,876,575 $3,687,263 $1,497,950 

 
Estimated cost of increase in Green Power 
purchases to federal government 

  $2,350,630 $1,474,905 $599,180 

 
Estimated total cost to government of tax 
deductibility of Green Power premiums  

  $6,191,529 $5,315,804 $4,440,079 

 
Cost per MWh to government for additional 
Green Power generated by the tax 
deductions 

  $46.67 $63.87 $131.31 

 
Cost per MWh of premiums for Green 
Power purchased by government agencies, 
not including GST 

  $40.27 $40.27 $40.27 
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7.9   Fixed rate tax deduction for the Green Power premium 
Another option to encourage the purchase of Green Power could be for the government to 

grant a tax deduction of a fixed rate to customers for the Green Power premium. This 

deduction could be similar to the tax rebate for private health insurance in that it would be a 

fixed percentage of the customers’ expenditure regardless of the customers’ income. This has 

the advantage of fairness as all customers receive the same percentage rebate. Table 7.3 

shows the calculation of the cost to the federal government of a 20% tax deduction on Green 

Power premiums. 

 

The most likely cost to the government to encourage the sale of one MWh of Green Power by 

this means is more expensive to than direct Green Power purchases. The larger the percentage 

tax rebate, the larger the cost per MWh to the government of encouraging Green Power 

purchases. It was calculated in Section 7.6  that, for this level of tax deduction, the value of 

this elasticity must be less than -1.41 for tax deductions to be cheaper per unit of induced 

Green Power sales to direct purchases of Green Power and this value is within the 95% 

confidence interval of the estimated value of the elasticity. However, as noted in Section 7.6  

there is no positive level of tax deduction for the most likely estimate of elasticity which will 

result in the cost to the government per unit of Green Power sales of tax deduction being 

cheaper than direct purchases of Green Power by the government. 
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Table 7.3  Calculation of cost to government of 20% rebate on the Green 
Power premium 

 

  
Elasticity of demand for Green Power with 

respect to price 
η  

    Low end of 
95% C.I.  

Most likely 
value  

High end of 
95% C.I.  

Average premium for Green Power in 2005 
in Australian dollars per kWh 
 

0.0443       

Total sales of Green Power to residential 
customers in 2005 in MWh 
 

216,755       

Total outlay on Green Power premium in 
2005 by residential customers 
 

$9,602,247       

Assumed rate of rebate for Green Power 
premium 
 

0.2       

Initial cost to federal government of tax 
rebate on Green Power premium 
 

$1,920,449       

Estimated elasticity of demand for Green 
Power with respect to price of premium 
 

  -1.53 -0.96 -0.39 

Estimated percentage increase in Green 
Power purchased after granting of tax 
rebate for Green Power premiums (to 
nearest integer) 
 

  31% 19% 8% 

Estimated increase in Green Power 
purchases after tax rebate in MWh per year 
 

  66,327 41,617 16,907 

Estimated cost of increase in Green Power 
purchases to customers (also subject to 
rebate) 
 

  $2,938,287 $1,843,631 $748,975 

Estimated cost of rebate on increase in 
Green Power purchases to federal 
government 
 

  $587,657 $368,726 $149,795 

Estimated total cost to government of tax 
rebate for Green Power premiums  
 

  $2,508,107 $2,289,176 $2,070,244 

Total cost per MWh to government for 
additional Green Power generated by the 
tax rebate 
 

  $37.81 $55.01 $122.45 

Cost per MWh of premiums for Green 
Power purchased by government agencies, 
not including GST 

  $40.27 $40.27 $40.27 
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7.10   Promotional campaigns for Green Power 
There has been generally little marketing of Green Power products and such marketing has to 

overcome the common lack of understanding of the Green Power product, the temptation of 

consumers to ‘free ride’ and the differences among target groups, each of which may require a 

different marketing strategy (Gossling et al 2005:79,80).  A philosophical problem with 

advertising of Green Power by governments is that governments are obliged to act on the will 

of the people. However if governments are attempting to change the preferences of the people 

then, how do policy makers decide in which way to accomplish this, when it is the will of the 

people which is supposed to be guiding the policy makers? If public preferences are to be 

manipulated then policies cannot be assessed only by the effectiveness of these policies in 

maximising the utility of customers but by other criteria such as the objectively identified 

needs of the environment and the survival of civilisation (Brennan 2006). One of the few 

promotional campaigns in Australia to encourage the sales of Green Power was undertaken by 

the Victorian state government, beginning in March 2005 at a cost of $1,100,000 (Green 

Power website 2005 (1)). The effect of this promotion was estimated in the regression 

analysis of Section 5.4  The value of the coefficient of DPROM in equation 5.17 gives an 

estimate of the change in sales of Green Power to residential customers in Victoria after the 

beginning of this promotional campaign. Of course the statistical significance of this 

coefficient does not prove that the advertising campaign caused the increase in sales, however 

a causal relationship has been assumed here. Table 7.4 gives a calculation of the cost to the 

Victorian government per MWh of additional Green Power sales. This takes into account the 

fact that the government will receive additional GST revenue from the increased sales of 

Green Power. The most likely value of the cost per unit of extra Green Power sales by this 

promotional campaign is less than direct government purchases of Green Power.  

 

The advertising campaign was purported to increase the public awareness of Green Power 

from 40% to 61% (Victorian DSE (2006): 17). The duration of the advertising campaign is 

not known but it is apparent the effect on sales persisted for the following 12 months and 

would probably last for some time afterwards. The magnitude of Green Power additional sales 

used here is therefore probably an underestimate as this cost is calculated over 12 months 

while the benefits of the campaign in extra sales are likely to have persisted for subsequent 

periods, especially if the estimate of the large increase in awareness of Green Power is 

accurate. 
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Table 7.4  Cost effectiveness of a promotional campaign for Green Power 
  Increase in Green Power sales to residential 

customers 

  Low end of 95% C.I. Most likely 
value  

High end of 
95% C.I.  

Cost of Green Power promotion by 
government of Victoria announced  9 
March 2005 (Note 1) 

$1,100,000    

 
Estimated increase in sales of Green 
Power in Victoria in MWh to residential 
customers per quarter 

 4,871 8,030 11,190 

 
Estimated increase in sales of Green 
Power in MWh to residential 
customers over the 12 months under 
study 

 19,484 32,120 44,760 

 
Cost of increased purchases to 
customers 

 $876,780 $1,445,400 $2,014,200 

 
Return to government of GST revenue 
from increased sales of Green Power 

 $79,707 $131,400 $183,109 

 
Cost per MWh to government for 
additional Green Power following the 
promotional campaign over the 12 
months under study 

 $52.37 $30.16 $20.48 

 
Cost per MWh of premiums for Green 
Power purchased by government 
agencies, not including GST 

 $40.27 $40.27 $40.27 

Note 1: Green Power website (2005 (1)) 

 

7.11   Compulsory Green Power purchases with air conditioning 
The electricity generation and distribution infrastructure has to be capable of meeting peaks in 

demand which may occur for as little as five days of the year. At times of peak demand the 

highest cost electrical power stations are brought into use and the capacity of wires and cables 

in the distribution network have to be large enough to avoid excessive resistance and 

overheating in carrying the peaks of electricity flow.  A large and growing contributor to the 

peakiness of the electricity supply task, and the associated inefficiencies, is the use of air 

conditioners. However, the electricity bills to the customer generally do not reflect the 

resulting high costs and fail to provide an incentive for consumers to, for example, adopt 

improved house design practices to reduce the need for air conditioning. Customers with air 

conditioners who use large amounts of peak energy are in effect subsidised by other 

electricity users as all users have to pay for the network enhancements required for the peaks 
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in demand caused partly by air conditioners on the hottest days. It has been proposed by a 

NSW parliamentary Standing Committee on Public Works that users of air conditioners 

should meet some of the external costs which they impose on society by regulations making 

the purchase of Green Power compulsory with the use of residential air conditioning 

(Parliament NSW, (2004): 76). 

 

If the policy were applied to all existing air conditioners, an estimate of the amount of energy 

consumed in residential house cooling can be obtained from Wilkenfeld and Associates 

(2004:43), who state that the amount of energy used for residential house cooling was 5.8 

petajoules, or 1,624 GWh of electrical energy per year in 1999. The total Green Power sales 

in Australia were 542 GWh in 2005. The total of Green Power usage plus cooling energy is  

2,166 GWh, which is still within the calculated Green Power maximum possible production 

of 2,238 GWh in 2006 (see Chapter 6).  The cost to consumers of the additional Green Power 

premium, assuming the power for the cooling is 100% Green Power, would be approximately 

$72 million, although this figure is probably too low being based on the usage in 1999.  Since 

about 50% of households have air conditioning (Parliament NSW, 2004: 73) and in 2004 

there were 8,165,329 residential electricity customers (ESAA,2004:33) the Green Power 

premium amounts to about $18 per year per customer with air conditioning. This rough 

calculation demonstrates that the cost to the customer of compulsory Green Power purchases 

for residential house cooling would not be excessive although the amounts of energy involved 

would push Green Power sales to significantly higher prices along the renewable energy 

supply curve. While this policy may be justifiable on environmental and fairness grounds, 

marketing the policy to governments and consumers may be a challenge. Customers in 

warmer climates may argue that the policy would discriminate against them. The transaction 

costs of this measure may also be high. If this measure were to be implemented there would 

need to be procedures to keep a record of the purchase of an air conditioner and the identity of 

the buyer so that the purchase of Green Power can be verified. The retailer may be required to 

report the sale to a regulatory body which would be responsible for ensuring the customer met 

obligations. Alternatively, the signing of a contract for Green Power could occur at the time 

of purchase but this would be complicated by the requirement for the customer to choose the 

Green Power scheme. As a third option, the customer could be given the choice of simply 

paying a levy to cover the likely usage for that size and type of air conditioner of Green 

Power for a period of time, perhaps for two years, with the customer being given renewable 

energy certificates in return. All these options involve additional administrative costs for the 
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retailer. Compulsory purchase of Green Power for air conditioning is however an example of 

an application of Green Power as a policy tool for greenhouse gas abatement combined with 

electricity demand management. This option may become more realistic and acceptable as the 

community’s concern over greenhouse gas emissions grows and as the strains of excessive 

electricity demand peaks impose ever higher costs on the electricity supply industry. The 

policy could also be considered for other electrical appliances which are large users of power, 

but air conditioners are a special case in that the use of air conditioners is often avoidable by 

different building design and they tend to be brought into use in unison accentuating peaks in 

electricity demand. 

 

7.12    Comparison of policies and discussion 
 

Table 7.5  Comparison of policies for expansion of Green Power 

Policy 

Estimated Total 
Cost to 

Government 
per year 

Most likely to 
government of each 
additional MWh of 
Green Power sales  

Most likely amount of additional 
Green Power sales per year induced 

by that policy in MWh 

Direct purchase of 
Green Power by 
government 

Depends on 
amount 

purchased 
$40.27 Depends on amount purchased 

Exemption of 
Green Power 
Premium from GST 

$873,804 $46.15 18,936 

Full income tax 
deductibility for 
Green Power 
premium 

$5,315,804 $63.87 83,234 

20% Tax rebate for 
Green Power 
premium 

$2,289,176 $55.01 41,617 

Promotional 
Campaign funded 
by government for 
Green Power 

$1,100,000 $30.16 32,120 

Compulsory 
purchase of Green 
Power for air 
conditioner users 

Administration 
costs. Administration costs 1,624,000 

 
To compare the effectiveness of the above policies aimed at increasing the market penetration 

of Green Power, Table 7.5 gives a summary of the estimated total costs to government of each 

policy and the range of costs to government for each additional MWh of Green Power sales 

induced by that policy. 
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To demonstrate the statistical dominance of any of these policies over the others, Figure 7.6 

shows the cumulative probability distributions of costs per MWh of induced Green Power 

sales for the above policies, and Figure 7.7 shows the corresponding cumulative probability 

distributions of induced Green Power sales. These distributions are calculated using the 

standard errors from the results of the regression analyses. For the various taxation options the 

distribution is given by the standard errors of the coefficient for own price which is the price 

elasticity of demand for Green Power. This elasticity determines the magnitude of the change 

in Green Power sales in response to the effective price change arising from the taxation 

change. For the advertising options the distribution is given by the t-distribution of the 

coefficient of the DPROM dummy variable which indicates whether the advertising campaign 

is operating.  
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Figure 7.6 Stochastic Dominance among costs of policies to encourage Green 
Power Sales 
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Figure 7.7 Stochastic Dominance among Additional Green Power Sales 
induced by various policies.  

 

In general, the ranking of options is the same from the probability distributions as the ranking 

indicated by the most likely magnitudes. These graphs and table only consider the policies 

from the point of view of their effectiveness in increasing Green Power sales and show that 

the promotional campaign appears to be the cheapest method of encouraging sales to willing 

non-government consumers. For the quantity of Green Power sales induced a policy to force 

new and existing air conditioner users to use Green Power would induce by far the most 

additional sales followed by the full tax deduction, the 20% rebate, advertising and GST 

exemption. This result is only from the single example of the campaign in Victoria in 2005/06 

and depends on the effectiveness of the advertising. As noted previously, the increase in 

Green Power sales induced by the advertising campaign may persist for more than 12 months 

and so the amounts given above for the cost to the government for each induced MWh of 

Green Power sales may well be overestimated. The cheapest option per unit of increased sales 

calculated here (i.e. advertising) is not the same as the option giving the highest additional 

Green Power sales (i.e. Green Power for air conditioners, followed by full income tax 

deduction). Choice of policies would of course be subject to the priorities of the government. 

It should be noted that the only option in which the government has full flexibility in 

controlling the amount of additional Green Power sales is the direct purchase of Green Power. 
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Governments may, however, have more goals than increasing Green Power sales. The direct 

purchase of Green Power by government agencies is a policy that could also be used for 

energy management as an alternative to lack of achievement in energy savings. Another use 

for this policy could be to encourage the development of renewable energy industries in 

particular regions. The compulsory purchase of Green Power for air conditioner users also 

acts as a form of electricity demand management in providing some incentive to consumers to 

limit electricity consumption at peak times. In spite of the low cost of the Green Power to air 

conditioners policy to governments, its coercive nature would make it unpalatable for 

consumers, who as voters could make the implementation of this policy difficult for 

governments. The relatively high cost per additional unit of Green Power sold of the full tax 

deductibility of the Green Power premium could discourage governments from adopting this 

policy even though the policy appears justified on the grounds of equal taxation treatment 

with other forms of greenhouse gas emissions offsets. However more Green Power sales per 

dollar of government expenditure would be achieved by direct government purchases of 

Green Power sales than by full tax deductibility. The other taxation policies for the Green 

Power premium are probably lower in cost per unit of Green Power additional sales and may 

be more attractive for governments to adopt. As most of the policies are compatible with each 

other a combination of these policies is possible. From the tables of this chapter there is a 

possibility within the 95% confidence interval for all the policies, except compulsory 

purchases for air conditioners, to be more expensive per unit of induced Green Power sales 

than the direct government purchase option. While the above analysis should be valid for 

current levels of Green Power sales, the Moral Motivation theory of Green Power demand 

predicts acceleration in growth of Green Power sales as the sales volume grows, and the 

associated change in elasticity at high levels of sales may make this analysis invalid at those 

levels. This theory also predicts that a temporary policy to increase sales of Green Power, 

such as an advertising campaign, could have long-lasting effects. 

 

Regarding the distributional aspects of the policies in terms of the differing effects on 

consumers with different levels of income the full tax deduction for the Green Power 

premium would favour high income earners as would the exemption from GST and the fixed 

tax rebate to a lesser extent. The requirement for users of air conditioners to use Green Power 

would probably be a relatively progressive measure in that the users of air conditioners 

probably receive a relatively high income. It would be difficult to predict the distributional 

impact of advertising campaigns for Green Power. While higher educated people are 
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generally more likely to be concerned about the environment and already know about Green 

Power, less educated people with lower incomes may be more likely to be made aware of 

Green Power for the first time by the advertising. The policy of government purchase of 

Green Power would have the most predictable distributional impact, because the distributional 

impact of the taxes used by the government to raise the money with which Green Power is 

purchased can be calculated, and this policy of government purchases is probably the most 

neutral in this regard. 

 

As a comparison of Green Power with other policies, a calculation can be done on the costs 

per unit of renewable energy from government rebates for solar water heaters and solar 

photovoltaic units for residences. For solar hot water, the federal government offers $1,000 to 

a household, under certain conditions, to help with the installation. Such a unit can generate 

about 4 MWh of energy per year, so this represents a cost to the government of $250 per 

MWh for the first year, dropping to $25 for a 10-year period. For a solar photovoltaic unit the 

government offers $8,000 contribution to the costs. If the system is, say 1 kilowatt in capacity 

and can generate 10 kWh of energy per day, 3.65 MWh of energy will be generated in a year. 

The cost to the government is $2,192 per MWh in the first year and $219 per MWh over a 10-

year period. These compare with the cost of government purchases of Green Power of about 

$40 per MWh, although the comparison may not be fair as the government contributions to 

these solar units cover the capital costs of the establishment of new renewable generation 

capacity. Nonetheless, these comparisons illustrate that Green Power offers governments a 

convenient and relatively cheap means of encouraging the development of the renewable 

energy industry. 

 

7.13   Chapter summary 
Regarding the place of Green Power in policies to counter climate change, Green Power 

schemes have been criticised as being relatively ineffective and as providing a means by 

which governments can shift some responsibility for countering climate change from 

governments to individuals. Experience in Australia and overseas shows that mandatory 

schemes for greenhouse gas abatement are much more effective in encouraging the growth of 

the renewable energy industry than voluntary schemes like Green Power. However, the 

measurement of a statistically significant response to price, as reported in Chapter 5, implies 

the existence of a consumer surplus and indicates that Green Power, although an abstract 

concept, is a commodity for which there is a real demand from consumers, although the net 
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gain in consumer surplus from the introduction of Green Power may not be calculable with 

the data available. Green Power schemes offer policy tools to governments to, for example, 

make direct purchases for government agencies to stimulate the renewable energy industry. 

Governments may also use Green Power to help meet energy saving, demand management or 

regional development goals. The auditing procedures developed for Green Power are also 

useful in the state and federal mandatory renewable energy schemes. 

 

Of policies to increase the market penetration of Green Power, the most cost effective in 

terms of costs of each additional unit of Green Power sales was found to be advertising 

campaigns, although on the basis of only a single example in Victoria. Using price elasticity 

of demand for Green Power estimated in Chapter 5, the most likely costs to government of 

exemption from Goods and Services Tax, full tax deductibility or partial tax rebate of the 

Green Power premium were all found to be greater per unit of induced sales than the cost of 

direct government purchase of Green Power. Some sort of favourable tax treatment of the 

Green Power premium could be justified in terms of consistency with tax treatments of other 

forms of greenhouse gas offsets. The only option in which the government has full flexibility 

in controlling the amount of additional Green Power sales is the direct purchase of Green 

Power by government option. 

 

In conclusion, the role that Green Power schemes can continue to play in greenhouse gas 

abatement at little cost to governments, the consumer demand for such schemes and the uses 

governments can make of Green Power schemes to meet a number of policy objectives, 

indicate that Green Power schemes should be retained even after more effective mandatory 

greenhouse gas abatement schemes are introduced. Regarding market penetration of Green 

Power, while this could be increased by favourable tax treatment for residential customers, it 

appears to be more cost effective to increase advertising of Green Power to the public, to 

enable Green Power schemes to achieve more of their potential. 
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Chapter 8:        Concluding Remarks  
__________________________________________________________________________________________ 
 
This study set out to examine the place of Green Power in the electricity supply industry and 

among policies to counter global warming. To achieve these major objectives, the demand 

and supply characteristics of the Green Power market were analysed along with the 

effectiveness of Green Power in meeting policy objectives, and measures which could 

increase the impact of Green Power in the reduction of greenhouse gas emissions.  

 

Green Power comprised only 0.25 % of total electricity sales in 2003-04. Sales of Green 

Power are much smaller than the quantity which could be provided by the available 

generating capacity and only about one-sixth of renewable energy sales under the Mandatory 

Renewable Energy Target. Nevertheless, Green Power sales are growing rapidly with total 

Australian sales in 2006 being 50% higher than in 2005 (NGPASG, 2006-1; 2006-2). The 

wide variations in market penetration between states and territories and between countries 

indicate that the full potential for Green Power sales is not being realised. A market 

penetration of 13% of residential customers has been achieved for Green Power in the 

Netherlands. Despite the small proportion of electricity sales, an important aspect of Green 

Power is that establishment of Green Power schemes has led to the development of auditing 

procedures to certify the generation and purchase of renewable energy. These procedures have 

broader application in Australia’s efforts to promote renewable energy use (Passey & Watt, 

2002: 14). 

 

The National Greenhouse Strategy, of which Green Power schemes are a part (AGO, 1998: 

4.1-4.7), has not been associated with any noticeable reduction in greenhouse gas emissions. 

However, willingness-to-pay consumer surveys have predicted much higher levels of sales of 

Green Power than have occurred and may indicate low awareness of Green Power by 

consumers (ABS, 2002: 38,39), in addition to the commonly-occurring discrepancies between 

stated willingness-to-pay surveys and revealed preferences. There is a possibility that 

promotional activities for Green Power schemes could increase sales and the success of the 

‘Green Power of One’ advertising campaign in Victoria demonstrates the potential to increase 

Green Power sales by increasing consumer awareness. Green Power has achieved far greater 

success in other countries such as the Netherlands than in Australia (Bird et al, 2002 (1): 531) 
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and this further supports the proposition that Green Power sales have not reached their 

potential in Australia. 

 

While demand for Green Power may be influenced by sociological factors such as conformity 

and ‘ethical’ behaviour (Nyborg et al, 2003: 7-10), this study shows that Green Power sales 

are responsive to price. From a sample of 250 observations, the elasticity of demand up to 

December 2005 for Green Power with respect to own price has been estimated to be -0.96 

with a 95% confidence interval of -1.53 to -0.39. This estimate of elasticity is a stronger 

response to price than that estimated for demand for ordinary electricity, although with a 

small overlap of confidence intervals the difference between elasticities was not shown to be 

statistically significant. The response to price occurred despite comparatively large and 

growing government purchases of Green Power which are likely to be weakening the overall 

price-responsiveness of sales. Because of these government purchases and tax deductions 

affecting sales to businesses, this estimated elasticity was likely to apply only to sales to 

residential customers. Also the age of a particular scheme and promotional activities were 

statistically significant in explaining the level of Green Power sales, and introduction of retail 

contestability in electricity sales was associated with increases in sales of Green Power.  

 

Premiums charged by Green Power retailers have not been decreasing despite production 

costs for renewable energy technologies such as solar and wind falling and being likely to 

continue to fall through a ‘learning by doing’ process, development of improved techniques 

and economies of scale. Wind and biomass are likely to be the most commercially viable 

renewable technologies. Costs are likely to continue falling until all the best wind sites are 

used and then costs should increase in the future. From Chapter 6, McLennan Magasanik’s 

(2003: 3) supply curve for renewable energy shows a relatively flat portion for annual 

production in the range 5,000 – 31,000 GWh. With the Mandatory Renewable Energy Target 

being 9,500 GWh per year by the year 2010, production in 2008 is at the lower end of this 

relatively flat portion of the supply curve. As renewable energy production increases Green 

Power costs may rise initially, but further production increases should lead to reduced average 

production costs. In Chapter 6 it was shown that premiums for Green Power are sufficient to 

cover the costs of sales, so Green Power schemes appear to be potentially profitable for 

retailers.  
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Green Power schemes have been criticised as being ineffective in encouraging the growth of 

the renewable energy industry compared with mandatory schemes, as penalising 

environmentally responsible behaviour with the Green Power premium (Denniss, 2000: 3-4)  

and as unfairly allowing governments to shift the responsibility for abatement of greenhouse 

gas emissions from governments to individuals (Hamilton, 2006). However, the statistically 

significant response to price reported in Chapter 5 indicates Green Power, although an 

abstract concept, is a commodity for which there is a normal type of demand from consumers. 

Green Power schemes also offer policy tools for governments to make direct purchases of 

renewable energy and ensure that certain types of purchases such as air conditioners will be 

accompanied by Green Power purchases. Green Power can also be used by governments to 

offset emissions from greenhouse gas intensive projects, such as water desalination plants. 

These policies may help meet energy saving, demand management or regional development 

goals as well as encouraging the construction of additional renewable energy generators.  

 

On the question of what measures to take to maximise Green Power sales, a contribution of 

this study is the finding that of policies to increase the market penetration of Green Power the 

most cost effective is advertising campaigns, however this is based on only a single example 

from Victoria. Using price elasticity of demand for Green Power estimated from Chapter 5, 

the most likely costs to government of full tax deductibility of the Green Power premium to 

residential customers, an exemption of the Green Power premium from the Goods and 

Services Tax and a tax rebate for the Green Power premium were found to be greater per unit 

of induced sales than the cost of direct government purchase of Green Power.  

 

Suggestions for further research would include: 

• Observation and analysis of more recent price and sales data for Green Power. 

• Analysis of the probable effects of various designs of emissions trading schemes on 

Green Power sales, particularly on whether Green Power sales are additional to, or 

included in emissions reductions targets. 

• Effects on the Green Power market of the enlarged renewable energy target. 

 

In conclusion, Green Power sales respond to the level of the Green Power premium and 

should be regarded as a ‘service’ with potential to reduce greenhouse gas emissions. Green 

Power therefore appears to represent value to consumers as well as a ‘no regrets’ tool of 

governments to reduce greenhouse gas emissions. However, if the problem of global warming 
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is becoming increasingly accepted by the majority of people, this ‘no regrets’ advantage of 

Green Power may lose relevance. This could be one reason why the Carbon Pollution 

Reduction Scheme (CPRS) proposed by the Australian Government could destroy Green 

Power by including Green Power sales in the greenhouse gas reductions required by this 

legislation. For Green Power to remain viable, Green Power sales need to be additional to 

greenhouse gas reduction targets required by the CPRS. Nevertheless, if Green Power 

schemes survive the CPRS legislation, increasing consumer awareness of the availability of 

Green Power could overcome an important obstacle that is preventing the Green Power 

market from reaching its full potential. Green Power schemes, although still comparatively 

small, and although barely rating a mention in the Stern Review (2006), could continue to 

form a useful part of a multifaceted effort to reduce greenhouse gas emissions. 
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Glossary of terms  
__________________________________________________________________________________________ 
 

* Indicates that the coefficient is statistically significant 
ABARE Australian Bureau of Agricultural and Resource Economics 
ABS Australian Bureau of Statistics 
age Age of scheme in quarters 
AGO Australian Greenhouse Office 
AR Annual Report 
AR1 Type of autocorrelation, first order autoregressive 
billion one thousand million 
CO2 carbon dioxide 
CS Consumer Surplus 
E(e i,t, e j,s ) Expected value of product of items in the brackets 
Electricity The flow of energy in the form of electrons moving in response to an electrical 

field or voltage. 
Energy The ability to do work, existing in the form of heat, light, a moving mass, a 

lifted mass, electricity etc 
ESAA Electrical Supply Association of Australia 
FGLS Feasible Generalised Least Squares 
GDP Gross Domestic Product 
GP Green Power 
GST Australian government Goods and Services Tax, 10% of pre-tax price 
GWh Gigawatt-hour, the amount of energy generated by a one thousand million watt 

generator in one hour 
HETCOV Option for POOL command in SHAZAM, correct for heteroskedasticity using 

Panel Correct Standard Errors 
IPART NSW government Independent Pricing and Regulatory Tribunal 
joule The amount of energy or work equivalent to accelerating one kilogram by 1 

metre per second per second over a distance of one metre 
kWh Kilowatt-hour, the amount of energy generated by a one thousand watt 

generator in one hour 
lno Line Number 
log Logarithm, the power to which a base number must be raised to give another 

number 
MRET Mandatory Renewable Energy Target 
Mt Millions of tonnes 
MW Megawatt, a unit of power, 1 million watts 
MWh Megawatt-hour, a unit of energy being the energy produced by 1 million watts 

over an hour. 
NC Number of cross sections in the regression analysis 
NEM National Electricity Market 
NEMMCO National Electricity Market Management Company 
OECD Organisation of Economic Cooperation and Development 
OLS Ordinary Least Squares 
PCSE Panel Correct Standard Errors 
Power The rate at which work is done, measured in watts, kilowatts (1,000 watts) or 

megawatts (1,000,000 watts) 
R Retail role of firm in electricity supply industry 
REC Renewable Energy Credit, roughly equivalent to the market value of difference 

between the cost of production of a MWh of renewable energy and the cost of 
production of non-renewable energy 
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Rho or rho Descriptor of the autocorrelation, the expected value of the ratio of an 
explanatory variable to the preceding instance of that variable 

RSTAT Option in SHAZAM for POOL command, giving statistical summary 
s2 i Variance for cross section i 
SAME Option for POOL command in SHAZAM, all rho’s equal to each other 
SHAZAM Econometric software to undertake regression analysis 
T Transmission role of firm in electricity supply industry 
watt The power or rate of energy generation of one joule per second. 

 



 

 158 

 
References  
__________________________________________________________________________________________ 
 

ABS 2000, Australian Bureau of Statistics, Australian Mining Industry 1998/99, Catalogue 

No 8414.0 

ABS 2002, Australian Bureau of Statistics, 4602.0  People's Views And Practices 

Environmental Issues 

ABS 2003, Australian Bureau of Statistics, National Accounts, Catalogue No 520402 

ABS 2003(1), Australian Bureau of Statistics, Environment by Numbers: Selected Articles on 

Australia’s Environment 

ABS 2003(2), Australian Bureau of Statistics, Australian System of National Accounts, 

Catalogue No 5204.0 

ABS 2006, Australian Bureau of Statistics, Consumer Price Index, Catalogue No 6040101b 

ACIL Tasman 2005, Report on NEM generator costs, Prepared for Inter Regional Planning 

Committee (IRPC) and NEMMCO  

ACTEW 2002, Annual Report 2001/2002 

ACTEW AGL 2003; 2004, Greenchoice, Retrieved 16/10/03; Retrieved 23/5/04 

www.actewagl.com.au/greenchoice  

AGL 1999, 2002, Concise Annual Report 1998/99, Annual Report 2001/02  

AGL 2003; 2004a; 2004b; 2005, Green Energy, Retrieved 13/5/03; Retrieved 23/5/04; 

Retrieved 2/7/04; Retrieved 22/12/05, www.agl.com.au 

AGO 1998, Australian Greenhouse Office, The National Greenhouse Strategy, Canberra 

AGO 2002, Australian Greenhouse Office, Annual Report 2002, Sydney 

AGO 2006, Australian Greenhouse Office, Energy Use in the Australian Government’s 

Operations 2004/05, Canberra 



 

 159 

AGO 2007, Australian Greenhouse Office, Australian Greenhouse Gas Inventory 2005, 

Canberra 

Alcoa 2002, Annual Report 2002 

Anderson, D. 2006, Costs and Finance of Abating Carbon Emissions in the Energy Sector, 

London, prepared for the Stern Review 

Anderson, K. and McKibbin, W.J. 1997, ‘Reducing Coal Subsidies and Trade Barriers: their 

Contribution to Greenhouse Gas Abatement’, Brookings Discussion papers in 

International Economics No 135, Washington DC 

Andreoni, J. 1990  'Impure Altruism and Donations to Public Goods: a Theory of Warm-glow 

Giving', The Economic Journal, 100 pp 464-477  

Arkesteijn, K., Oerlemans, L. 2005, ‘The early adoption of Green Power by Dutch households 

An empirical exploration of factors influencing the early adoption of green electricity 

for domestic purposes’, Energy Policy, vol. 33 pp 183–196 

Audus, H.  2000, ’The treatment of technology development in energy models’, International  

Journal of Global Energy, vol. 13 No1–3 pp 58 - 69 

Aurora 2002, Annual Report 2002 

Australian Coal Association 2003, ‘Coal and its Uses: Coal Classification’, Australian Coal, 

Energy for Tomorrow’s World, Retrieved 5 November 2003 from 

www.australiancoal.com.au/classification.htm 

Australian Government 2004, Department of the Prime Minister and Cabinet, Securing 

Australia’s Energy Future, Canberra 

Australian Inland Energy 2002; 2003, Annual Report 2002; Annual Report 2003 

Australian Inland Energy 2003; 2004, Australian Inland Green Energy, Retrieved 26 Feb 03; 

Retrieved 23/5/04 from www.aienergy.com.au/greenpower.php  

Australian Renewable Energy 2004, Features of Australian Green Power Schemes, Retrieved 

23/5/04 from acre.murdoch.edu.au/ago/misc/green.html 



 

 160 

AWEA  2002, ‘The Economics of Wind Energy’, The American Wind Energy Association 

Retrieved 11/4/05 from www.awea.org  

Bamberg, S., ‘How does environmental concern influence specific environmentally related 

behaviors? A new answer to an old question’, Journal of Environmental Psychology, 

vol. 23, pp 21–32 

Batley, S.L., Colbourne, D., Fleming, P.D., Urwin, P. 2001, ‘Citizen versus consumer: 

challenges in the UK green power market', Energy Policy, vol. 29, pp 479-487  

BCSE 2003, Business Council for Sustainable Energy, Submission to Mandatory Renewable 

Energy Target Review 

BCSE 2006, Business Council for Sustainable Energy, Renewable Energy Action Agenda 

Year 5 Implementation Report, Melbourne 

Beck, N., Katz, J. N. 1995, ‘What to do (and not to do) with Time Series Cross Section Data’, 

American Political Science Review, vol. 89, No. 3, pp 634-647 

Beck, N. 2001 ‘Time-Series–Cross-Section Data: What Have We Learned in the Past Few 

Years?’,  Annual Review of  Political Science, vol. 4, pp 271–93 

Beder, S. 2003 Power Play: The Fight for Control of The World's Electricity, Scribe 

Publications, Melbourne 

Bilgen, S, Kaygusuz, K. 2004, ‘Renewable Energy for a Clean and Sustainable Future’, 

Energy Sources, vol. 26, pp 1119–1129 

Bird, L., Dagher, L., and Swezey, B. 2007 ‘Green Power Marketing in the United States: A 

Status Report (Tenth Edition)’, National Renewable Energy Laboratory Technical 

Report NREL/TP-670-42502, Golden, Colorado, USA 

Bird, L., Wustenhagen, R., Aabakken, J.A. 2002(1)  ‘Review Of International Green Power 

Marketing: Recent Experience, Trends and Market Drivers’, Renewable and 

Sustainable Energy Reviews, vol. 6, pp 513-536 



 

 161 

Bird, L., Wüstenhagen, R., Aabakken, J.A. 2002(2)  ‘Green Power Marketing Abroad: Recent 

Experience and Trends’, National Renewable Energy Laboratory Technical Report 

NREL/TP-620-32155, Golden, Colorado, USA 

Brennan, T.J. 2006, ‘ “Green” preferences as regulatory policy instrument’, Ecological 

Economics, vol. 56, pp 144– 154 

British Petroleum 2003, Statistical Review of World Energy, London 

Bush, M., Bayley, P.G. 2003, ‘Credit Research on Citypower’, National Australia Bank, 

www.nabmarkets.com, retrieved 29/10/03 

Byrne, J., Hughes K., Rickerson, W., Kurdgelashvili, L. 2007 ‘American policy conflict in the 

greenhouse: Divergent trends in federal, regional, state, and local green energy and 

climate change policy’ Energy Policy, vol. 35, pp 4555–4573 

Cacho, O. 2005, OCapture User Manual, (for data capture software), University of New 

England, Armidale 

Cheung Kong Infrastructure Holdings 2002, Annual Report 2002, Hong Kong 

Citypower 2002; 2004, Citypower, 13/1/02, Retrieved 9 May 03; Update retrieved 11/6/04 

from www.citypower.com  

Clark, C.F., Kotchen, M.J., Moore, M.R. 2003, 'Internal and external influences on pro-

environmental behavior: Participation in a green electricity program’, Journal of 

Environmental Psychology, vol. 23, pp 237–246 

Clemens B., Douglas T.J. 2006, ‘Does coercion drive firms to adopt ‘voluntary’ green 

initiatives? Relationships among coercion, superior firm resources, and voluntary 

green initiatives’, Journal of Business Research,  vol. 59, pp 483–491 

CLP Holdings 2002, Annual Report 2002 

Commonwealth of Australia (2000) Department of Industry Science Resources, Land and 

Environment Division, Measures for Improving Energy Efficiency in Commonwealth 

Operations, Canberra 



 

 162 

Cornes, R.  Sandler, T. 1994, ‘The comparative static properties of the impure public good 

model',  Journal of Public Economics, vol. 54, pp 403-421 

Council of Australian Governments, Commonwealth of Australia, 2002, Towards a Truly 

National and Efficient Energy Market: Council of Australian Governments Energy 

Market Review 

Country Energy 2002; 2003, Annual Report 2002; Annual Report 2002/03 

Country Energy 2003; 2004, Country Green, Retrieved 23/5/04; Retrieved 1/11/04 from 

www.countryenergy.com.au/internet/ceweb2.nsf/Content/Green+Power.html  

CRA International 2007 The effects of retail price regulation in Australian energy markets, 

Report for ESAA, Canberra 

CS Energy 2002, Annual Report 2002 

Dale, L., Milborrow, D., Slark, R., Strbac, G. 2004, ‘Total cost estimates for large-scale wind 

scenarios in UK’, Energy Policy,vol. 32, pp 1949–1956 

Del Mundo, I, Wills, I. 2005, The Economics of the Mandatory Renewable Energy Target 

(MRET), Contributed paper, Australian Agricultural and Resource Economics Society, 

AARES 2005 Annual Conference And Workshop, 9-11 February 2005, Coffs Harbour 

NSW. Retrieved 14/11/05 from 

www.agric.uwa.edu.au/ARE/AARES/Conf2005/PapersPDF/del%20MundoAARES20

05.pdf  

Delta Electricity 2002, Annual Report 2002 

Denniss, R. 2000, Taxing Concern? The Performance of the Green Power Scheme in 

Australia (Discussion Paper No. 31), The Australia Institute. 

Dickson, A., Short, C., Donaldson, K., Roberts, A. 2002, ‘Australian Energy: Key Issues and 

Outlook to 2019-20’, Australian Commodities, vol. 9, no 1, March Quarter 2002 

Edison International, 2002, Annual Report 2002 

Electranet 2002, Annual Review 2002 



 

 163 

Electric Power Research Unit 2001, Coal in a Sustainable Society, Retrieved 5/11/03 from 

www.ciss.com.au  

Energex 2002, Annual Report 2002 

Energex 2003; 2004; 2005, Earthchoice, Retrieved 16/10/03; update retrieved 23/5/04; update 

retrieved 22/12/05 from 

www.energex.com.au/environment/earthschoice_how_it_works.html  

Energy Australia 2003, Annual Report 2002/03 

Energy Australia 2002; 2003a; 2004; 2005, Pure Energy, www.energyaustralia.com.au, 

retrieved 5 Feb 2003; update retrieved 23 Feb 2004; update retrieved 3/7/05; update 

retrieved 22/12/05 

Energy Developments Ltd 2002, Annual Report 2002, Richlands, QLD 

Energy Futures Australia, 2002, Mechanisms for Promoting Societal Demand Management, 

Independent Pricing and Regulatory Tribunal of NSW, Sydney 

Environment Protection Authority of NSW, 2002, Effectiveness of Electricity Retailers 

Strategies for Reducing Greenhouse Gas Emissions: Performance Audit Report 1999-

2000, Sydney 

Ergon Energy 1999, 2001, Annual Report 1999, Annual Report 2001 

Ergon 1999, Energy Review 1998/99 

Ergon Energy 2003; 2004a; 2004b; 2005, Clean Energy, 

www.ergon.com.au/environment/clean_energy/join_clean_energy.asp, retrieved 

16/10/03; update retrieved 5/2/04; update retrieved 1/11/04; update retrieved 22.12/05 

ESAA 1999, 2000, 2001, 2002, Electrical Supply Association of Australia, Electricity 

Australia, 1999,2000,2001,2002 

ESAA, 2005, Electrical Supply Association of Australia, Electricity Gas Australia, 2005 

ESAA, 2003 (1), Electricity Supply Association of Australia Ltd, Australian Electricity 

Supply Development 2000-2002 



 

 164 

ESAA, 2003 (2), Electricity Supply Association of Australia Ltd, Eco-Efficiency Report for 

Year 1 2002/3 

ETSA 2002, Annual Report 2002 

Ethier R.G., Poe; G.L., Schulze; W.D., Clark, J. 2000  ‘A Comparison of Hypothetical Phone 

and Mail Contingent Valuation Responses for Green-Pricing Electricity Programs’ 

Land Economics, vol. 76,  no. 1, pp 54-67 

Ferraro, P.J. Uchida,T., Conrad,  J.M. 2005, 'Price Premiums for Eco-friendly Commodities: 

Are ‘Green’ Markets the Best Way to Protect Endangered Ecosystems?', 

Environmental & Resource Economics , vol. 32, pp 419–438  

Fuchs,D.A., Arentsen, M.J. 2002, 'Green electricity in the market place: the policy challenge', 

Energy Policy, vol. 30, pp 525–538   

Gan, L., Eskeland, G.S., Kolshus, H.H. 2007, 'Green electricity market development: Lessons 

from Europe and the US', Energy Policy, vol. 35, pp 144–155  

Garnaut, R. 2008, The Garnaut Climate Change Review Final Report, Cambridge University 

Press, Melbourne  

Geoscience Australia 2003, 2006, List of Renewable Energy Generators, Retrieved 8 

November 2003 and 18 August 2006 from 

www.ga.gov.au/map/orer/operating/orer.xls  

Gossling, S., Kunkel, T., Schumacher, K., Heck, N., Birkemeyer, J., Froese, J., Naber, N., 

Schliermann, E. 2005, ‘A target group-specific approach to ‘‘green’’ power retailing: 

students as consumers of renewable energy’, Renewable and Sustainable Energy 

Reviews, vol. 9, pp 69–83 

Graham, P.W., Williams, D.J.  2003, ‘Optimal technological choices in meeting Australian 

energy policy goals’, Energy Economics, vol. 25, pp 691–712 

Green Electricity Watch 2003, ‘Report on the Green Electricity Watch Survey of Australian 

Electricity Retailers’, Green Electricity Watch, retrieved 23/5/04 from 

www.electricitywatch.org 



 

 165 

Green Power 2005 (1), Media release by Victorian state government ‘New Campaign to 

Boost ‘Green Powered’ Households’, 9 March, 2005, Green Power, Retrieved 23/9/06 

from www.greenpower.gov.au  

Green Power 2005 (2), ‘Green Power Approved Generators - May 2005’, Green Power, 

Retrieved 23/9/06 from www.greenpower.gov.au 

Green Power website 2007, Green Power, Retrieved 21/8/07 from www.greenpower.gov.au,  

Greene, W.H. 2003, Econometric Analysis, 5th Edition, Prentice Hall, Upper Saddle River, 

NJ, USA 

Griffiths, W.E., Hill, R.C., Judge, G.G. 1993, Learning and Practicing Econometrics, New 

York etc, John Wiley 

Grubler, A., Nakicenovic N., Victor, D.G. 1999, ‘Dynamics of energy technologies and 

global change’, Energy Policy, vol. 27, pp  247-280 

Hamilton, C., Turton, H. 1999, Subsidies to the Aluminium Industry and Climate Change, 

(Background Paper No. 21), The Australia Institute, Canberra 

Hawaii Government 2001, Wind Powering America and Federal Wind Energy Initiatives,  

Retrieved 2/4/01 from www.hawaii.gov/dbedt/ert/femp/cannonfiles/sld020.htm  

Hill, R.C., Griffiths, W.E., Judge, G.C. 2001, Undergraduate Economics, 2nd Edition, New 

York etc, John Wiley 

Huacuz, J.M. 2005, ‘The road to green power in Mexico—reflections on the prospects for the 

large-scale and sustainable implementation of renewable energy’, Energy Policy, vol. 

33, pp 2087–2099 

Hydro Tasmania, 2002, Annual Report 2002 

Integral Energy 2001, 2002  Annual Report 2001, Annual Report 2002 

Integral Energy 2003, Renewable Energy, Retrieved 10/2/03 from www.integral.com.au,  

International Energy Agency 2003, Renewables For Power Generation Status & Prospects, 

OECD/IEA, Paris 



 

 166 

International Power 2002, Annual Report 2002 

IPCC  2007  Intergovernmental Panel on Climate Change, A Report of Working Group I of 

the Intergovernmental Panel on Climate Change Summary for Policymakers IPCC 

spm22-01. Retrieved 10 Oct 06 from www.ipcc.ch  

Jacobsson, S., Johnson, A. 2000. ‘The diffusion of renewable energy technology: an 

analytical framework and key issues for research’, Energy Policy, vol. 28, pp 625-640 

Jager-Waldau, A., Ossenbrink, H. 2004, ‘Progress of electricity from biomass, wind and 

photovoltaics in the European Union’, Renewable and Sustainable Energy Reviews, 

vol. 8, pp 157–182 

Kamp, L.M. 2007,  ‘The importance of learning processes in wind power development’, 

European Environment, vol. 17, issue 5 , pp 334 – 346 

 Kelly, G. 2007, ‘Renewable energy strategies in England, Australia and New Zealand’, 

Geoforum,  vol. 38, pp 326–338 

Kent, A., Mercer, D. 2006, ‘Australia’s mandatory renewable energy target (MRET): an 

assessment’, Energy Policy, vol. 34, pp 1046–1062 

Klass, D.L. 2003, ‘A critical assessment of renewable energy usage in the USA’, Energy 

Policy, vol. 31, pp 353–367 

Kmenta, J. 1986, Elements of Econometrics, 2nd Ed., New York, Macmillan 

Kotchen, M.J. 2006,  'Green Markets and Private Provision of Public Goods', Journal of 

Political Economy, vol. 114, no.4, pp 816-834  

Kotchen, M.J. 2005, 'Impure public goods and the comparative statics of environmentally 

friendly consumption', Journal of Environmental Economics and Management, vol. 

49, pp 281–300  

Kotchen, M.J., Moore, M.R. 2007, ‘Private provision of environmental public goods: 

Household participation in green-electricity programs’, Journal of Environmental 

Economics and Management, vol. 53,  pp 1–16  



 

 167 

Loureiro, M.L., McCluskey, J..J., Mittelhammer, R.C. 2003, ‘Are Stated Preferences Good 

Predictors of Market Behavior?’, Land Economics, vol. 79, No1, pp 44-55 

Loy Yang Power, 2002, Annual Report 2002 

MacGill, I., Outhred, H., Nolles, K. 2006, 'Some design lessons from market-based 

greenhouse gas regulation in the restructured Australian electricity industry', Energy 

Policy, vol. 34,  pp 11–25 

Madlener, R, Stagl, S. 2005 ‘Sustainability-guided promotion of renewable electricity 

generation’, Ecological Economics, vol. 53, pp 147–167 

Markard, J., Truffer,B. 2006, The promotional impacts of green power products on renewable 

energy sources: direct and indirect eco-effects, Energy Policy, vol. 34, pp 306–321  

McCain, R.A. 1999, Game Theory: An Introductory Sketch, Drexel University (William King 

Server). Retrieved 14/11/05 from william-king.www.drexel.edu/top/eco/game/game-

toc.html 

McDonald, A., Schrattenholzer, L. 2001, ‘Learning rates for energy technologies’, Energy 

Policy, vol. 29, pp 255-261 

McLennan Megasanik Associates P/L, 2002, Modelling the Price of Renewable Energy 

Certificates under the Mandatory Renewable Energy Target, Report to the Office of 

the Renewable Energy Registrar 

McLennan Megasanik Associates P/L 2003, Impacts of a 20,000 GWh Target for the MRET 

Scheme, Report to MRET Review Panel. Retrieved 1/3/04 from 

www.mretreview.gov.au/report/pubs/mret.mma 

Menanteau, P., Finon, D., Lamy, M. 2003, ‘Prices versus quantities: choosing policies for 

promoting the development of renewable energy’, Energy Policy, vol. 31, pp 799–812 

Menges, R., Schroeder, C., Traub, S. 2005, 'Altruism, Warm Glow and the Willingness-to-

Donate for Green Electricity: An Artefactual Field Experiment', Environmental & 

Resource Economics, vol. 31, pp 431–458 



 

 168 

Menz, F.C. 2005,  'Green electricity policies in the United States: case study', Energy Policy, 

vol. 33, pp 2398–2410 

Menz, F.C., Vachon, S. 2006, 'The effectiveness of different policy regimes for promoting 

wind power: Experiences from the states', Energy Policy, vol. 34, pp 1786–1796  

MRET Review Panel 2003, Mandatory Renewable Energy Target Review, A review of the 

operation of the Renewable Energy (Electricity) Act 2000, Canberra 

Moran, A., 2002, ‘The 'R' file -- Renewable energy: Chasing moonbeams, passing wind or 

basking in the sun’, Institute of Public Affairs Review,  vol. 54, no. 2, pp19-20 

Muneer, T., Asif, M., Munawwar, S. 2005, ‘Sustainable production of solar electricity with 

particular reference to the Indian economy’, Renewable and Sustainable Energy 

Reviews, vol. 9, pp 444–473 

Narayan, P.K., Smyth, R. 2005, ‘The residential demand for electricity in Australian 

application of the bounds testing approach to cointegration’, Energy Policy, vol. 33, 

pp 467–474 

Nature Conservation Council 2002, ‘Green Electricity Watch, The Power to Change, Full 

Report’, Nature Conservation Council. Retrieved 4/3/03 from 

www.nccnsw.org.au/ncc/context/greenelectricity.html  

NEMMCO 2002, The National Electricity Market Management Company, 2002, Annual 

Report 2002, Melbourne 

NGPASG, 2002, 2003, 2004-1, 2005-1, 2006-1, National Green Power Accreditation Steering 

Group, National Green Power Accreditation Program Quarterly Status Report, 1 

January - 31 March, 1 April - 30 June, 1 July - 30 September, 1 October - 31 

December, of that year, Sydney 

NGPASG, National Green Power Accreditation Steering Group 2004-2, 2005-2, 2006-2  

National Green Power Accreditation Program Annual Audit, 1 July 2002 to 31 

December 2003,  Jul 2004, , 1 January 2004 to 31 December 2004, Aug 2005,  1 

January 2005 to 31 December 2005, Sep 2006, 1 January 2006 to 31 December 2006, 

Oct 2007, Sydney 



 

 169 

NIEIR 2007, National Institute of Economic and Industry Research, The own price elasticity 

of demand for electricity in NEM regions, Report to NEMMCO, Melbourne 

Nomura, N., Akai, M. 2004, ‘Willingness to pay for green electricity in Japan as estimated 

through contingent valuation method’, Applied Energy, vol. 78, pp 453–463 

NSW Auditor General 2003, Auditor General's Report to Parliament 2003, Volume Five, 

Sydney 

NSW DEUS 2004, Department of Energy, Utilities and Sustainability, Energy Use in 

Government Operations 2001-02, Government Energy Management Policy, Sydney 

NSW Government Department of Energy, 2003, Electricity Retailer Greenhouse Benchmarks 

– A Summary, NSW Government Department of Energy, www.energy.nsw.gov.au  

Retrieved 6 November 2003 

NSW Government Treasury 1998, Performance of NSW Government Businesses 1996/97. 

Retrieved 25/6/04 from www.treasury.nsw.gov.au/pubs/trp98_1/northp.htm  

NSW Government Treasury 1999, Performance of NSW Government Businesses 1998/99. 

Retrieved 7/4/04 from www.treasury.nsw.gov.au/pubs/trp00_1/greats99.pdf  

Nyborg, K.,  Howarth, R.B., Brekke, K.A., 2006, Green consumers and public policy: On 

socially contingent moral motivation, Energy and Resource Economics, vol. 28, pp 

351-366 

Office of Renewable Energy Regulator 2008, Annual Report 2008, Canberra 

Origin Energy 2002; 2004a; 2004b, Green Power Products. Retrieved 23/5/04 (for 2002 and 

2004a); retrieved 2/8/04 from www.originenergy.com.au/sustainability/about.html  

Owen, A.D. 2004, ‘Environmental Externalities, Market Distortion and the Economics of 

Renewable Energy Technologies’, The Energy Journal, vol. 25, no. 3, pp 127-156 

Pacific Hydro 2002,  Annual Report 2002 

Parks, R. 1967, ‘Efficient Estimation of a System of Regression Equations When 

Disturbances are both Serially and Contemporaneously Correlated’, Journal of the 

American Statistical Association, vol. 62, pp 500-509 



 

 170 

Parliament ACT 1999, Hansard 24 Aug 99. Retrieved 2/7/04 from 

www.hansard.act.gov.au/hansard/1999/week08/2337.htm 

Parliament NSW 2004, Inquiry into energy consumption in residential buildings, Legislative 

Assembly, Standing Committee on Public Works, Sydney 

Passey, R, J., Watt, M.E. 2002, Review of Australian Green Power Schemes, Australian CRC 

for Renewable Energy, retrieved 18/2/03 from 

www.acre.ee.unsw.edu.au/arpgreports/GreenPower.report.pdf 

Passey, R.J., MacGill, I.F., Watt, M.E. 2004, Australian CRC for Renewable Energy, ACRE 

Energy Policy Group, A Review of Some Recent Australian Government Energy 

Management  Programs, Sydney. 

Passey, R.J., MacGill, I.F., Watt, M.E. 2005, Some options for state-based renewable 

obligations in Australia, paper for ANZSES Conference Dunedin 28/11/05, Centre for 

Electrical and Environmental Markets, retrieved 14/11/05 from 

www.ceem.unsw.edu.au/pubs.cfm 

Pizer, W.A. 1999,  ‘The optimal choice of climate change policy in the presence of 

uncertainty’, Resource And Energy Economics, vol. 21, pp 255-287 

Power and Water 2002, Annual Report 2002 

Powercor 2001, Media Release. Retrieved 7/6/04 from 

www.powercor.com.au/short_life/2001_media/media100.htm, dated April 01   

Powerlink 2002, Annual Report 2002 

Queensland Department of Energy, (no date), Electricity Generation in a Network, 

www.energy.qld.gov.au, retrieved 10/11/03 

Reiche, D., Bechberger, M. 2004,  'Viewpoint Policy differences in the promotion of 

renewable energies in the EU member states', Energy Policy, vol. 32, pp 843–849  

Renewable Energy Report 2005, ‘Offshore wind farms move toward construction starts in 

2006’, Renewable Energy Report. London, Issue 71, January, p 20 



 

 171 

Roarty, M. 2000,  Renewable Energy Used for Electricity Generation in Australia, 

Department of the Parliament Library Information and Research Services, Research 

Paper No 8 2000-01, Canberra 

Roe, B., Teisl, M.F., Levy, A., Russell, M. 2001, 'US consumers' willingness to pay for green 

electricity', Energy Policy, vol. 29, pp 917- 925  

Rossiter, R. 2004, Update On MRET Scheme, Office of Renewable Energy Regulator 

Enviro04, Sustainable Energy Sydney Convention, www.orer.gov.au,  

Rossiter, R., 2003, Mandatory Renewable Energy Target Performance to Date, Office of 

Renewable Energy Regulator presentation at Business Council for Sustainable Energy 

Conference, Sheraton Hotel, Brisbane, 9-11 April 2003 

Rübbelke D.T.G. 2003, 'An analysis of differing abatement incentives', Resource and Energy 

Economics, vol. 25, pp 269–294  

Rutovitz, J. 2007, A Bright Future: 25% Renewable Energy for Australia by 2020, A report 

by Australian Conservation Foundation, Greenpeace Australia Pacific, and Climate 

Action Network Australia 

SA Auditor General, 1998  Electricity Reform In South Australia, Some Audit Observations, 

Retrieved 12/11/03 from www.audit.sa.gov.au/97-98/a4/electreform.html 

SA Govt Sustainable Energy 2004, Green Power. Retrieved 2/7/04 from 

www.sustainable.energy.sa.gov.au/pages/advisory/renewables/green_power/Househol

ds.htm:sectID=43&tempID=8  

Salmela, S., Varho, V. 2006, ‘Consumers in the green electricity market in Finland’, Energy 

Policy, vol. 34, pp 3669–3683 

Sanden, B.A. Azar, C. 2005, 'Near-term technology policies for long-term climate targets—

economy wide versus technology specific approaches', Energy Policy, vol. 33, pp 

1557–1576  

SEDA 1999, 2000, 2001, 2002, 2003, Sustainable Energy Development Authority on Behalf 

of National Green Power Accreditation Steering Group, National Green Power 

Annual Audit 1999, 2000, 2001, 2002, 2003 



 

 172 

Senate Environment, Communications, Information Technology and the Arts Reference 

Committee, 2000, The Heat is on: Australia's Greenhouse Future, Parliament of the 

Commonwealth of Australia, Canberra 

Short, C., Swan, A., 2002, Competition in the Australian Electricity Market, ABARE Current 

Issues 02.1 January 2002 

Short, C., Swan, A., Graham, B., Mackay-Smith, W. 2001,  Electricity Reform, The Benefits 

and Costs To Australia, Australian Bureau of Agricultural and Resource Economics, 

Canberra  

Smith, V.H., Kehoe, M.R., Cremer, M.E. 1995, 'The private provision of public goods: 

Altruism and voluntary giving', Journal of Public Economics, vol. 58, pp 107-126  

Sonneborn, C.L., Russell, S.R., Crawford-Smith, C. 1999, Green Power in Australia, 

Australian CRC for Renewable Energy, retrieved 26/2/03 from 

wwwistp.Murdoch.edu.au/publications/projects/renewable/greenpwr.html 

Stanwell 2002, Annual Report 2002 

Stern, N. 2006, Stern Review: The Economics of Climate Change, Report to British 

Government, London 

Street, C. 2001, Comparative Cost Of Wind And Other Energy Sources, Wind Energy Fact 

Sheet, American Wind Energy Association, www.awea.org, Retrieved 11/4/05 

Sundqvist, T., Söderholm, P. 2002  ‘Valuing the Environmental Impacts of Electricity 

Generation: A Critical Survey’, Journal of Energy Literature, vol. VIII, no2, pp 3-41 

Sydney Water 2007, Sydney’s Desalination Project, factsheet retrieved 1 August 2007 from 

www.sydneywater.com.au 

Taiyab, N. 2006, Exploring the market for voluntary carbon offsets. International Institute for 

Environment and Development, London. 

Taylor, J. and VanDoren, P. 2002, ‘Evaluating the Case for Renewable Energy; Is 

Government Support Warranted?’, Power Economics Vol. 6, no. 3, pp. 24-27 



 

 173 

Tremblay, C.H., Tremblay, V.J. 1995, ‘The Impact of Cigarette Advertising on Consumer 

Welfare, Profit and Social Welfare’ Contemporary Economic Policy, vol. 13, no. 1 pp 

113-124 

Truffer, B., Markard, J., Wustenhagen, R. 2001, 'Eco-labeling of electricity strategies and 

tradeoffs in the definition of  Environmental standards', Energy Policy, vol. 29, pp 

885-897  

TRU 2005, Environment, Retrieved 22/12/05 from 

www.truenergy.com.au/About/Environment.aspx 

TXU 2001, Annual Report 2001 

TXU 2003, News Release, 5 Nov 03. Retrieved 8/12/03 www.txu.com,  

United Energy, 2002, Annual Report 2002 

Unger, T., Erik O. Ahlgren, E.O. 2005 ‘Impacts of a common green certificate market on 

electricity and CO2-emission markets in the Nordic countries’ Energy Policy, vol. 33, 

pp 2152–2163 

Unruh, G.C. 2002, 'Escaping carbon lock-in', Energy Policy, vol. 30, pp 317–325  

Vachon, S., Menz, F.C. 2006 ‘The role of social, political, and economic interests in 

promoting state green electricity policies’, Environmental Science and Policy, vol. 9, 

pp 652–662 

van Rooijen, S.N.M., van Wees, M.T. 2006,  'Green electricity policies in the Netherlands: an 

analysis of policy decisions', Energy Policy, vol. 34, 60–71 

Verbong, G., Geels, F. 2007, ‘The ongoing energy transition: Lessons from a socio-technical, 

multi-level analysis of the Dutch electricity system (1960–2004)’, Energy Policy, vol. 

35, pp 1025–1037 

Verlinden, P.J., Blakers, A.W., Weber, K.J., Babaei, J., Everett, V., Kerr, M.J., Stuckings, 

M.F., Gordeev, D., Stocks, M.J.  2006, ‘Sliver® solar cells: A new thin-crystalline 

silicon photovoltaic technology’, Solar Energy Materials and Solar Cells, vol. 90, 

issues 18-19, pp 3422-3430 



 

 174 

Victorian DSE 2006, Victorian Government Department of Sustainability and Environment, 

Renewable Energy Action Plan, Melbourne 

Weitzman, M.L. 1974, ‘Prices vs. Quantities’, Review Of Economic Studies, Vol 41 

Western Power 2002, Annual Report 2002 

Western Power 2004; 2005, Natural Power. Retrieved 22/12/05 from 

www.wpcorp.com.au/html/home/environment/home_naturalpower/home_naturalpowe

r_howmuch.html  

Whistler, D. et al 2004, SHAZAM User's Reference Manual Version 10, Northwest 

Econometrics Ltd., Vancouver 

White, K.J. 1997, SHAZAM User's Reference Manual Version 8.0, Irwin/McGraw-Hill., 

Vancouver 

Wilkenfeld, G. & Associates Pty Ltd 2005, Energy Allstars Product Database – Proposed 

Use in Government Procurement  Report to the Australian Greenhouse Office 

Wilkenfeld, G. & Associates Pty Ltd 2004, A National Demand Management Strategy for Air 

Conditioners: The Role of the National Appliance and Equipment Energy Efficiency 

Program (NAEEEP)  Report to the NAEEEP and Australian Greenhouse Office 

Wiser, R.H. 2000, ‘The role of public policy in emerging green power markets: an analysis of 

marketer preferences’, Renewable and Sustainable Energy Reviews, vol. 4, pp 177-

212 

Wiser, R.H. 2007, ‘Using contingent valuation to explore willingness to pay for renewable 

energy: A comparison of collective and voluntary payment vehicles’, Ecological 

Economics, vol. 62, issues 3-4, pp 419-432 

Wiser, R.H., Bachrach¸ D., Bolinger, M., Golove, W. 2004, ‘Comparing the risk profiles of 

renewable and natural gas-fired electricity contracts’, Renewable and Sustainable 

Energy Reviews, vol. 8, pp 335–363 



 

 175 

Wiser, R.H., Bolinger, M., Holt, E. 2000, ‘Customer Choice And Green Power Marketing In 

The United States: How Far Can It Take Us?’, Energy & Environment, vol. 11, no. 4, 

pp 461-477 

Wiser, R.H., Fowlie, M,  Holt, E.A. 2001, ‘Public goods and private interests: understanding 

non-residential demand for Green Power’, Energy Policy, vol. 29, pp 1085–1097 

Wooldridge, J.M. 2006, Introductory Econometrics A Modern Approach, 3rd Edition, 

Thomson South Western, Mason, OH, USA 

Worrall, J.L.,  Pratt,T.C. 2004, ‘Estimation Issues Associated with Time-Series—Cross-

Section Analysis in Criminology’, Western Criminology Review, vol. 5, no. 1, 35-49 

Wustenhagen, R. Bilharz, M. 2006, 'Green energy market development in Germany: effective 

public policy and emerging customer demand', Energy Policy, vol. 34, pp 1681–1696  

Wustenhagen, R., Markard, J., Truffer, B. 2003, 'Diffusion of green power products in 

Switzerland', Energy Policy, vol. 31, pp 621–632  

Zarnikau, J. 2003, ‘Consumer demand for ‘green power’ and energy efficiency’, Energy 

Policy, vol. 31, pp 1661–1672 

 



 

 176 

 

Appendices 
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Chapter 9:     Appendix to Chapter 2: Overview of Energy Industry 
and Climate Policy in Australia 

Table 9.1  Electrical Supply Companies in Australia, 2002/02 
 

Name of 
electrical 
supply 

company 

Company 
Role (G,T, 

D,or R) 
Note A 

Power 
capacity 

(MW) 

Generator 
sales  

(GWh)  

Retailer 
sales  

(GWh)  

Reven- 
ue 

(Mill. 
AU $) 

Profit 
(Mill. 
AU 
$) 

Assets 
(Mill. 
AU $) 

Retailer 
Number 
custom- 

ers 

Owner of entity  

Green 
Power 
retail- 
er? 

Green 
Power 
sales 
GWh 

GP 
purch- 
ased 
GWh 

Area of 
opera- 

tion 

GP 
capacity  

(MW) 

See 
Note 
Num- 
ber 

ActewAGL      D and R  0 0 4,000 342 57 563 137,848 ACT govt, AGL 1 22.1 22.2 ACT 1 1 
AGL Electricity 

Ltd   
D, G and 

R 150 0 7,486 164 0 1,382 994,115 AGL 1 5.8 32.5 VIC 5 2 

AGL South 
Australia P/L  

D, G and 
R 220 0 8,506 0 0 0 0 AGL       SA 0 3 

Alcoa Australia 
Ltd  G and R 418 1,244 1,244 0 0 0 0 Alcoa       VIC, WA 0 4 

Aurora Energy 
Pty Ltd     D and R  0 0 9,546 587 24 836 248,544 TAS Govt       TAS 0 5 

Auspower R 0 0 0 0 0 0 0 Yallourn Energy 1 1.8 46.2 VIC 0 6 
Australian 

Inland Energy    D and R  0 0 0 53 4 71 18,000 NSW Govt 1 0.2 1 NSW 0 7 

CitiPower Pty 
Ltd    D and R  0 0 5,471 207 0 1,555 269,000 AEP Resources 

(USA) 1 12.4 17.6 VIC 45 8 

Country Energy    D and R  0 0 9,965 1,426 18 4,000 750,000 NSW Govt 1 30.1 33.9 NSW 25 9 
CS Energy Ltd   G 2,550 11,879 0 545 61 1,663 0 QLD Govt       QLD 1 10 
Delta Electricity   G and R 4,240 20,843 2,600 719 95 1,122 0 NSW Govt       NSW 11 11 

Duke Energy G 368 0 0 0 0 0 0 Duke Energy 
(USA)       VIC, WA 0 12 

Ecogen Energy 
Corp Ltd   G 960 0 0 0 0 361 0 AES       0 0 13 

Edison Mission 
Energy P/L     G 1,416 8,000 0 378 0 2,898 0 Edison (USA)       VIC 0 14 

ElectraNet SA   T 0 0 0 0 0 688 0 SA Govt       SA 0 15 
ENERGEX Ltd      D and R  0 0 18,706 1,951 101 2,800 1,100,000 QLD Govt 1 118.9 136.4 QLD 1 16 
EnergyAustralia     D and R  0 0 25,402 2,333 110 5,268 1,464,000 NSW Govt 1 134 160.4 NSW 1 17 

Energy Brix 
Australia Corp  G 110 0 0 0 0 0 0 Energy Brix       VIC 0 18 

Energy 
Developments 

Group 
G 275 0 0 120 21 0 0 EDL (Aust)       Aust 77 19 

Enertrade  Wholesale 0 10,046 0 439 -47 0 0 QLD Govt       QLD 0 20 
Eraring Energy   G 3,000 14,049 0 536 31 1,326 0 NSW Govt       NSW 250 21 
Ergon Energy      D and R  0 0 13,915 1,338 16 3,285 580,000 QLD Govt 1 32.6 32.6 QLD 1 22 
ETSA Utilities 

Pty Ltd   D 0 0 0 0 0 3,250 0 CKI/HEH (HK)       SA 0 23 

Hydro 
Tasmania      G 2,502 10,195 0 371 28 3,515 0 TAS Govt       TAS 0 24 

Integral Energy     D and R  0 0 14,975 1,141 56 2,659 789,000 NSW Govt 1 1.5 13.5 NSW 0 25 

Intergen  G 420 0 0 0 0 800 0 Shell, Bechtel 
(USA)       VIC 0 26 

International 
Power 

(Hazelwood) 
G 1,600 11,897 0 628 281 1,432 0 Int'nat'l Pwr (UK)       VIC 0 27 

International 
Power (Pelican 

Point) 
G 485 2,750 0 0 0 434 0 Int'nat'l Pwr (UK)       SA 0 28 

International 
Power 

(Synergen) 
G 360 0 0 0 0 322 0 Int'nat'l Pwr (UK)       SA 0  

Loy Yang 
Power Pty Ltd     G  2,000 13,933 0 675 -787 4,262 0 CMS,NRG,Horizon 

(US)       VIC 0 30 

Macquarie 
Generation    G and R 4,685 24,594 6,050 814 121 2,126 0 NSW Govt       NSW 10 31 

NRG Flinders 
Ltd    G 760 5,000 0       0 NRG Energy (US)       SA 0 32 

NRG Gladstone 
OS P/L    G and R 1,680 0 7,000       0 NRG Energy (US)       QLD 0 33 

Oakey Power 
Venturers G 282 0 0       0 Oakey       QLD 0 34 

Origin Energy    G, D and 
R 598 619 8,400 825 60 2,958 582,000 Origin Energy 1 31 31 VIC, SA 0 35 

Osborne 
Cogeneration   G 186         175 0 Pacific Hydro       SA 0 36 
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Name of 
electrical 
supply 

company 

Company 
Role (G,T, 

D,or R) 
Note A 

Power 
capacity 

(MW) 

Generator 
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(GWh)  

Retailer 
sales  

(GWh)  

Reven- 
ue 

(Mill. 
AU $) 

Profit 
(Mill. 
AU 
$) 

Assets 
(Mill. 
AU $) 

Retailer 
Number 
custom- 

ers 

Owner of entity  

Green 
Power 
retail- 
er? 

Green 
Power 
sales 
GWh 

GP 
purch- 
ased 
GWh 

Area of 
opera- 

tion 

GP 
capacity  

(MW) 

See 
Note 
Num- 
ber 

Pacific Hydro G 300 302 0 23 32 220 0 Pacific Hydro       VIC 62 37 
Pacific Power 
International                 0 NSW Govt       NSW   38 

Power and 
Water Corp    

G, T, D 
and R 470 1,680 1,432 272 30 517 66,872 NT Govt       NT   39 

Powercor 
Australia Ltd     D       0 0 2,000 0 CKI/HEH (HK)       VIC   40 

Powerlink 
Queensland    T       346 74 2,500 0 QLD Govt       QLD   41 

Pulse Energy  R 0 0 7,108 0 0 880 583,376 United Energy  1 6 84.2 VIC   42 
Snowy Hydro 

Ltd      G 3,756 3,819 0 274 -74 3,003 0 NSW.VIC,Comm 
Govt       NSW,VIC   43 

Southern Hydro 
Partnership G 500 941 0 0 0 350 0 Alliant Energy 

(US)       VIC 469 44 

SPI PowerNet 
Pty Ltd     T 0 0 0 0 0 2,180 0 Singapore Pwr       VIC 0 45 

Stanwell 
Corporation Ltd     G 1,845 9,920 0 382 54 1,666 0 QLD Govt       QLD 184 46 

State Electricity 
Commission of 

VIC 
Wholesale 0 0 7,009 0 0 0 0 VIC Govt       VIC   47 

Tarong Energy  T 2,365 11,460 0 602 97 1,874 0 QLD Govt       QLD   48 
Transfield  G 344             Transfield       QLD   49 
TransGrid     T       386 53 2,673 0 NSW Govt       NSW   50 
Transend 

Networks P/L    T       81 20 593 0 TAS Govt       TAS   51 

TXU Australia 
Pty Ltd       D and R 0 0 6,883 809 1,581 2,080 534,000 TXU (US) 0 3.6 95.5 VIC, SA   52 

TXU Torrens 
Island P/L      G 1,280 2,106           TXU (US) 0 0 0 SA 0 53 

United Energy 
Ltd      D  0 0 0 350 169 1,516 0 United Energy        VIC 0 54 

Western Power 
Corporation G, D, T, R 3,277 13,123 12,080 1,601 208 4,200 828,113 WA Govt 1 4.9 4.9 WA 27 55 

Yallourn 
Energy P/L     G 1,450 10,000 0 0 0 2,430 0 

CLP Holdings 
purchased 

Yallourn 1/7/00 
      VIC 0 56 

Totals from this 
table   44,852 

 
 

188,401 
177,779  

20,717 2,493  
78,433 8,944,868 0 13  

404.9 711.8 0 1,169 57 

Totals from 
ESAA   44,772  

201,141 176,279       8,969,093             58 

Green power MW from bagasse, biomass (unspecified), biogas and digester gas 386 59 
Green power total MW  from this table 1,555  

Green power total MW from Geoscience 1,673 61 

 
 
Note A:  For Company Role, G denotes Generator, T for Transmission, D for Distribution and R for Retailer. 
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Chapter 10:     Appendix to Chapter 3: Review of green energy 

demand and supply 
Table 10.1  Dwellings willing to pay more for Green Power from ABS surveys 

Source: ABS ENVIRONMENTAL ISSUES : PEOPLE ' S VIEWS AND PRACTICES  460 20 MAR 2002 
Table 3.9 p 40 
 

DWELLINGS WILLING TO PAY MORE TO CONNECT TO GREENPOWER 

MARCH 2002 

Amount extra willing to pay per 
annum  

Number of 
customers 

(000’s) 

Cumulative 
number of 
customers 

(000’s) 

Cumulative 
Percentage 

of 
customers, 
excluding 

'not known' 

Subtotals Average P 
(Au$ /year) Elasticity 

       
Less than $25 239.9 1461.7 100.0   $13   
$25 to less than $50 348.6 1221.8 83.6   $38 -0.082 
$50 to less than $100 418.5 873.2 59.7   $75 -0.285 
$100 to less than $150 195.5 454.7 31.1   $125 -0.719 
$150 to less than $200 120.5 259.2 17.7   $175 -1.075 
$200 to less than $250 75.1 138.7 9.5   $225 -1.627 
$250 or more 63.6 63.6 4.4 1461.7 $250 -4.873 
Not known 302.3 365.9 17.1       
Total dwellings not connected 
but willing to pay more 1763.1     1764     

MARCH 1999 

Amount extra willing to pay per 
annum  

 Percentage 
of 

customers  
  

Cumulative 
Percentage 

of 
customers,  

Subtotals  Average P 
(Au$ /year)  Elasticity 

Less than $25 5.7   100.0   $13   
$25 to less than $50 9.1   94.3   $38 -0.029 
$50 to less than $100 27.1   85.2   $75 -0.097 
$100 to less than $150 27.7   58.1   $125 -0.477 
$150 to less than $200 4.6   30.4   $175 -1.192 
$200 to less than $250 14.2   25.8   $225 -0.530 
$250 or more 11.6   11.6 100 $250 -4.953 
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Chapter 11:     Appendix to Chapter 5: Demand Results 
 

Table 11.1   Data for ordinary electricity sales with business and residential 
sales combined 

Note: PT is price in cents per KWh; QT is electicity sales in MWh; NT is number of customers;YANN is annula 
GDP in millions of dollars; DNSW,DVIC,DQLD, DSA, DWA, DACT are dummy variables as explained in 
Section 4.4  
State Year PT QT NT YANN  cpi DNSW DVIC DQLD DSA DWA DACT 
NSW 1997 7.81 55,980.23 2,875,350 590,471 120.2 1 0 0 0 0 0 
NSW 1998 7.71 58,712.73 2,947,013 616,805 121 1 0 0 0 0 0 
NSW 1999 8.02 59,544.04 2,982,253 649,550 122.3 1 0 0 0 0 0 
NSW 2000 8.05 60,949.31 3,015,336 673,944 126.2 1 0 0 0 0 0 
NSW 2001 8.52 62,896.66 3,076,397 687,720 133.8 1 0 0 0 0 0 
NSW 2002 8.93 63,137.55 3,113,869 714,370 137.6 1 0 0 0 0 0 
VIC 1997 9.19 33,915.45 2,062,587 590,471 120.2 0 1 0 0 0 0 
VIC 1998 8.93 34,854.99 2,088,051 616,805 121 0 1 0 0 0 0 
VIC 1999 9.43 36,313.74 2,153,429 649,550 12.3 0 1 0 0 0 0 
VIC 2000 9.5 37,578.78 2,156,391 673,944 126.2 0 1 0 0 0 0 
VIC 2001 10.18 38,395.34 2,218,712 687,720 133.8 0 1 0 0 0 0 
VIC 2002 11.53 39,006.67 2,268,466 714,370 137.6 0 1 0 0 0 0 
QLD 1997 8.94 28,731.38 1,495,900 590,471 120.2 0 0 1 0 0 0 
QLD 1998 9.03 32,210.38 1,532,034 616,805 121 0 0 1 0 0 0 
QLD 1999 9.17 33,267.74 1,576,313 649,550 122.3 0 0 1 0 0 0 
QLD 2000 8.7 35,505.41 1,629,495 673,944 126.2 0 0 1 0 0 0 
QLD 2001 9.37 37,347.66 1,655,507 687,720 133.8 0 0 1 0 0 0 
QLD 2002 9.39 39,544.02 1,684,488 714,370 137.6 0 0 1 0 0 0 
SA 1997 9.84 9,488.52 713,333 590,471 120.2 0 0 0 1 0 0 
SA 1998 9.86 9,939.22 724,531 616,805 121 0 0 0 1 0 0 
SA 1999 10.1 10,456.00 733,783 649,550 122.3 0 0 0 1 0 0 
SA 2001 12.46 11,441.67 736,384 687,720 133.8 0 0 0 1 0 0 
SA 2002 13.16 11,213.38 744,128 714,370 137.6 0 0 0 1 0 0 
WA 1997 11.75 10,799.23 751,802 590,471 120.2 0 0 0 0 1 0 
WA 1998 11.72 11,063.40 761,704 616,805 121 0 0 0 0 1 0 
WA 1999 11.64 11,406.70 733,783 649,550 122.3 0 0 0 0 1 0 
WA 2000 11.79 11,635.16 736,384 673,944 126.2 0 0 0 0 1 0 
WA 2001 11.89 11,996.75 744,128 687,720 133.8 0 0 0 0 1 0 
WA 2002 11.84 12,081.36 751,802 714,370 137.6 0 0 0 0 1 0 
TAS 1997 5.55 8,909.43 243,522 590,471 120.2 0 0 0 0 0 1 
TAS 1998 5.61 8,984.53 245,498 616,805 121 0 0 0 0 0 1 
TAS 1999 5.64 9,224.62 245,185 649,550 122.3 0 0 0 0 0 1 
TAS 2000 5.55 9,371.98 248,260 673,944 126.2 0 0 0 0 0 1 
TAS 2001 5.79 9,447.66 247,899 687,720 133.8 0 0 0 0 0 1 
TAS 2002 5.66 9,546.16 248,544 714,370 137.6 0 0 0 0 0 1 
ACT 1997 14.64 1,389.91 63,533 590,471 120.2 0 0 0 0 0 0 
ACT 1998 13.88 1,525.00 66,126 616,805 121 0 0 0 0 0 0 
ACT 1999 14.34 1,549.07 68,349 649,550 122.3 0 0 0 0 0 0 
ACT 2000 14.17 1,549.51 69,833 673,944 126.2 0 0 0 0 0 0 
ACT 2001 15.15 1,549.32 72,167 687,720 133.8 0 0 0 0 0 0 
ACT 2002 15.15 1,558.65 73,811 714,370 137.6 0 0 0 0 0 0 
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Table 11.2  Input data for Green Power regression analyses 

Note 1: Dummy variables not shown. Variable names explained in Section 4.5  
Note 2: 'lno', in the first column, is the line number and is not in sequence as the numbers refer to the list of sales 
data observations while this table only shows the lesser number of observations for which price is available, as 
shown in Table 4.3 . 

lno qtr co newcust Qgpurex Qgpurnew rationt age Qgpur Qg Qwp Qsp Qhp Qbp Nrg Nbg Pg Ntc cpi Yqtr 
1 4 1 1 1800 100 0.05 1 1900 708 0 0 1900 0 1006 10 0.03 131601 122.3  179975 
2 5 1 1 770 0 0.00 2 770 857 0 6.5 6519.5 4030.0 1829 18 0.03 133860 123.4  181564 
3 6 1 1 1205 568 0.32 3 1773 1813 0 6.5 6519.5 4030.0 2227 20 0.03 133860 124.1  183633 
4 7 1 1 447 2033 0.82 4 2480 2487 0 6.5 6519.5 4030.0 2483 28 0.03 133860 125.2  185844 
5 8 1 1 2246 3287 0.59 5 5533 5393 0 6.5 6519.5 4030.0 2600 37 0.03 133860 126.2  187203 
6 9 1 1 3155 4489 0.59 6 7644 7630 1625 6.5 11417.9 14955.3 2801 44 0.033 136377 130.9  187399 
7 10 1 1 845 4391 0.84 7 5236 7393.3 1625 6.5 11417.9 14955.3 3091 44 0.033 136377 131.3  187379 
8 11 1 1 1155 2884 0.71 8 4039 5933.3 1625 6.5 11417.9 14955.3 3277 43 0.033 136377 132.7  188047 
9 12 1 1 3246 7840 0.71 9 11086 7048 1625 6.5 11417.9 14955.3 3664 42 0.033 136377 133.8  189786 

10 13 1 1 1491 5965 0.80 10 0 8151 1243 0 8799 12122 3695 42 0.033 138978 134.2  191950 
11 14 1 1 1491 5965 0.80 11 14911 6760 1243 0 8799 12122 3615 42 0.0495 138978 135.4  194080 
12 15 1 1 779 2848 0.79 12 0 3378 1243 0 8799 12122 3736 44 0.0495 138978 136.6  196382 
13 16 1 1 779 2848 0.79 13 7253 3825 1243 0 8799 12122 4159 48 0.0495 138978 137.6  198418 
14 17 1 1 829 5988 0.88 14 329 4877 28240 0 410 12,665 4,266 110 0.0495 146503 138.5  200054 
15 18 1 1 829 5988 0.88 15 81 7558 28240 0 410 12,665 4,606 110 0.0495 146503 139.5  201092 
16 19 1 1 829 5988 0.88 16 0 7418 28240 0 410 12,665 4,455 111 0.0495 146503 141.3  201893 
17 20 1 1 829 5988 0.88 17 0 7090 28240 0 410 12,665 4,570 105 0.0495 146503 141.3  203435 
18 21 1 1 829 5988 0.88 18 0 7056 28240 0 410 12,665 4,693 106 0.0495 149201 142.1  205982 
19 22 1 1 829 5988 0.88 19 40905 7316 28240 0 410 12,665 4,834 113 0.0495 149201 142.8  208826 
20 23 1 1 808 6285 0.89 20 7094 7094 20341 0 0 8033 4965 113 0.0495 149201 144.1 210982 
21 24 1 1 808 6285 0.89 21 7094 7094 20341 0 0 8033 5168 113 0.0495 149201 144.8 211948 
22 25 1 1 808 6285 0.89 22 7093 7093 20341 0 0 8033 5331 129 0.0495 149575 145.4 212468 
23 26 1 1 808 6285 0.89 23 7093 7093 20341 0 0 8033 5570 129 0.0495 149575 146.5 213515 
24 27 1 1 847 5799 0.87 24 2000 6646 17,930 0 440 8,212 5522 129 0.0495 149575 147.5  215130 
25 28 1 1 847 5799 0.87 25 3000 6646 17,930 0 440 8,212 6093 123 0.0495 149575 148.4  216839 
29 2 2 1 0 0 0.01 6 56236 3222 0 63.6 186325 0 277 120 0.025 118000 121.9  176656 
30 3 2 1 0 0 0.01 7 46438 3126 0 63.6 186325 0 285 118 0.025 118000 121.8  178540 
31 4 2 1 0 0 0.01 8 27885 2863 0 63.6 186325 0 276 115 0.025 118000 122.3  179975 
48 13 3 1 6450 1069 0.14 11 7519 1455 0 0 2032 30433 1779 5 0.044 251844 134.2  191950 
49 14 3 1 6020 1086 0.15 12 7106 1327 0 0 2032 30433 1695 8 0.044 251844 135.4  194080 
50 15 3 1 6894 1151 0.14 13 8045 1409 0 0 2032 30433 1737 9 0.044 251844 136.6  196382 
51 16 3 1 8486 1309 0.13 14 9795 1578 0 0 2032 30433 1888 8 0.044 251844 137.6  198418 
52 17 3 1 5389 3657 0.40 15 9046 3375 28249 0 3216 129322 1218 134 0.044 272405 138.5  200054 
53 18 3 1 4976 2271 0.31 16 7247 6182 28249 0 3216 129322 1382 138 0.044 272405 139.5  201092 
54 19 3 1 4696 2415 0.34 17 7111 5448 28249 0 3216 129322 1360 145 0.044 272405 141.3  201893 
55 20 3 1 4921 6552 0.57 18 11473 5568 28249 0 3216 129322 1339 146 0.044 272405 141.3  203435 
56 21 3 1 5114 24187 0.83 19 29301 7376 28249 0 3216 129322 1275 207 0.044 279061 142.1  205982 
57 22 3 1 79686 16924 0.18 20 96610 10505 28249 0 3216 129322 1215 256 0.055 279061 142.8  208826 
58 23 3 1 39251 13672 0.26 21 52924 7793 48307 0 890 184393 3066 327 0.055 279061 144.1 210982 
59 24 3 1 39125 16523 0.30 22 55649 8347 48307 0 890 184393 2916 332 0.055 279061 144.8 211948 
60 25 3 1 42458 15332 0.27 23 57791 12287 48307 0 890 184393 2815 613 0.055 285963 145.4 212468 
61 26 3 1 44074 23153 0.34 24 67227 9357 48307 0 890 184393 2928 617 0.055 285963 146.5 213515 
62 27 3 1 45715 51717 0.53 25 103357 5411 217770 0 0 211048 2681 716 0.055 285963 147.5  215130 
63 28 3 1 45954 52033 0.53 26 95883 5736 217770 0 0 211048 2524 719 0.055 285963 148.4  216839 
64 29 3 1 47715 69485 0.59 27 6965 7969 217770 0 0 211048 2343 2,076 0.055 285963 149.8  218353 
65 30 3 1 46706 69493 0.60 28 83488 10287 217770 0 0 211048 2274 4,771 0.055 285963 150.6  219445 
69 15 4 1 0 0 1.00 4 0 42 120 0 0 900 82 0 0.05 19048 136.6  196382 
70 16 4 1 0 900 1.00 5 900 40 120 0 0 900 81 0 0.05 19048 137.6  198418 
71 17 4 1 34 0 0.00 6 34 96 1200 64 0 0 79 0 0.05 20069 138.5  200054 
72 18 4 1 9 0 0.00 7 9 87 1200 64 0 0 79 0 0.05 20069 139.5  201092 
73 19 4 1 0 7 1.00 8 7 107 1200 64 0 0 73 1 0.05 20069 141.3  201893 
74 20 4 1 0 1207 1.00 9 1207 95 1200 64 0 0 78 1 0.05 20069 141.3  203435 
75 21 4 1 0 7 1.00 10 7 111 1200 64 0 0 80 1 0.05 20069 142.1  205982 
76 22 4 1 0 0 1.00 11 0 98 1200 64 0 0 86 1 0.05 20069 142.8  208826 
77 23 4 1 0 1000 1.00 12 1000 91 1000 0 0 0.01 94 5 0.05 20069 144.1 210982 
78 24 4 1 0 0 1.00 13 0 129 1000 0 0 0.01 94 5 0.05 20069 144.8 211948 
79 25 4 1 0 0 1.00 14 0 133 1000 0 0 0.01 96 5 0.05 20069 145.4 212468 
80 26 4 1 0 0 1.00 15 0 122 1000 0 0 0.01 98 5 0.05 20069 146.5 213515 
81 27 4 1 0 118 1.00 16 0 118 0 0 393 0 93 5 0.05 20069 147.5  215130 
96 15 6 1 626 3770 0.86 24 4396 3103 2307 35 3242 12000 287 32 0.0407 269000 136.6  196382 
97 16 6 1 626 3770 0.86 25 4396 3103 2307 35 3242 12000 349 413 0.0407 269000 137.6  198418 
98 17 6 0 1820 11114 0.86 26 12934 4336 21176 0 2,794 2,500 398 429 0.0407 269000 138.5  200054 
99 18 6 0 1827 11141 0.86 27 12968 4369 21176 0 2,794 2,500 360 445 0.0407 269000 139.5  201092 

119 20 7 1 0 0 1.00 24 0 4078 17734 0 4,432 0 2,480 318 0.055 750000 141.3  203435 
120 21 7 1 0 0 1.00 25 0 4402 17734 0 4,432 0 2,589 321 0.055 750000 142.1  205982 
121 22 7 1 0 5400 1.00 26 5400 4211 17734 0 4,432 0 2,668 320 0.055 750000 142.8  208826 
122 23 7 1 9369 6126 0.40 27 15494 5497 87691 111 17,246 26,674 2,689 883 0.055 750000 144.1 210982 
123 24 7 1 2604 10310 0.80 28 12914 6286 87691 111 17,246 26,674 2,949 890 0.055 750000 144.8 211948 
130 5 8 1 14613 3365 0.19 9 17978 2776 0 0 57673 9506 885 2 0.035 337000 123.4  181564 
131 6 8 1 14411 3861 0.21 10 18272 2400 0 0 57673 9506 829 8 0.035 337000 124.1  183633 
132 7 8 1 29754 203 0.01 11 29957 2581 0 0 57673 9506 837 8 0.035 337000 125.2  185844 
133 8 8 1 582 389 0.40 12 971 2206 0 0 57673 9506 851 8 0.035 337000 126.2  187203 
134 9 8 1 20438 8713 0.30 13 29151 2620 0 0 52614 15592 899 8 0.0385 337000 130.9  187399 
135 10 8 1 20592 1850 0.08 14 22442 2213 0 0 52614 15592 1142 8 0.0385 337000 131.3  187379 
136 11 8 1 12577 65 0.01 15 12642 2941 0 0 52614 15592 1344 7 0.0385 337000 132.7  188047 
137 12 8 1 375 1526 0.80 16 1901 2787 0 0 52614 15592 1500 7 0.0385 337000 133.8  189786 
138 13 8 1 0 5242 1.00 17 5242 3049 6577 31 0 5549 1530 7 0.0385 337000 134.2  191950 
139 14 8 1 0 3404 1.00 18 3404 3007 6577 31 0 5549 1542 6 0.0385 337000 135.4  194080 
140 15 8 1 0 1708 1.00 19 1708 3052 6577 31 0 5549 1573 6 0.0385 337000 136.6  196382 
141 16 8 1 0 1803 1.00 20 1803 2910 6577 31 0 5549 1600 6 0.0385 337000 137.6  198418 
147 5 9 1 2430 2298 0.49 9 4727 2646 7876 66 7601 0 1711 675 0.02 227000 123.4  181564 
148 6 9 1 5171 1793 0.26 10 6963 2536 7876 66 7601 0 1959 664 0.02 227000 124.1  183633 
149 7 9 1 0 1709 1.00 11 1709 2672 7876 66 7601 0 2056 652 0.02 227000 125.2  185844 
150 8 9 1 0 2143 1.00 12 2143 2608 7876 66 7601 0 2008 652 0.02 227000 126.2  187203 
151 9 9 1 0 2718 1.00 13 2718 2718 8588 0 4916 0 1711 681 0.022 227000 130.9  187399 
152 10 9 1 635 1994 0.76 14 2629 2629 8588 0 4916 0 1928 626 0.022 227000 131.3  187379 
153 11 9 1 2425 1808 0.43 15 4233 4233 8588 0 4916 0 1917 597 0.022 227000 132.7  188047 
154 12 9 1 740 2374 0.76 16 3114 3114 8588 0 4916 0 1895 594 0.022 227000 133.8  189786 
155 13 9 1 0 3942 1.00 17 3942 2610 6578 31 0 4248 1872 545 0.022 227000 134.2  191950 
156 14 9 1 0 3404 1.00 18 3404 2336 6578 31 0 4248 1923 547 0.022 227000 135.4  194080 
157 15 9 1 0 1708 1.00 19 1708 2105 6578 31 0 4248 1957 550 0.022 227000 136.6  196382 
158 16 9 1 0 1803 1.00 20 1803 2147 6578 31 0 4248 1998 549 0.022 227000 137.6  198418 
159 1 10 1 0 0 0.22 3 5151 5151 0 0 13162 36451 6109 12 0.02 1000000 121.3  174237 
160 2 10 1 0 0 0.22 4 7947 7947 0 0 13162 36451 6709 32 0.02 1000000 121.9  176656 
161 3 10 1 0 0 0.22 5 5710 5710 0 0 13162 36451 7507 49 0.02 1000000 121.8  178540 
162 4 10 1 0 0 0.22 6 30805 21946 0 0 13162 36451 9577 63 0.02 1000000 122.3  179975 
163 5 10 1 2506 13300 0.84 7 15806 15806 0 0 19657 67400 9794 68 0.02 1100000 123.4  181564 
164 6 10 1 1722 9858 0.85 8 11580 11580 0 0 19657 67400 9893 79 0.02 1100000 124.1  183633 
165 7 10 1 7250 10479 0.59 9 17729 17729 0 0 19657 67400 10110 112 0.02 1100000 125.2  185844 
166 8 10 1 22109 19833 0.47 10 41942 36412 0 0 19657 67400 9867 121 0.02 1100000 126.2  187203 
167 9 10 1 31 19587 1.00 11 19618 19617.9 17506.4 20.8 33819.5 50616.1 10276 137 0.02 1100000 130.9  187399 
168 10 10 1 13 15606 1.00 12 15619 15618.6 17506.4 20.8 33819.5 50616.1 11804 147 0.02 1100000 131.3  187379 
169 11 10 1 22989 17019 0.43 13 40008 40007.6 17506.4 20.8 33819.5 50616.1 10428 146 0.02 1100000 132.7  188047 
170 12 10 1 7557 19162 0.72 14 26719 26718.9 17506.4 20.8 33819.5 50616.1 9982 144 0.02 1100000 133.8  189786 
171 13 10 1 0 13230 1.00 15 13230 13230 51159 64 39706 45506 9289 145 0.02 1100000 134.2  191950 
172 14 10 1 0 11469 1.00 16 11469 11469 51159 64 39706 45506 9448 191 0.03 1100000 135.4  194080 
173 15 10 1 0 20816 1.00 17 20816 30816 51159 64 39706 45506 12927 198 0.03 1100000 136.6  196382 
174 16 10 1 0 68420 1.00 18 68420 63410 51159 64 39706 45506 18491 214 0.03 1100000 137.6  198418 
175 17 10 1 0 29348 1.00 19 29348 41241 19861 371 32,486 148,078 20,253 250 0.03 1100000 138.5  200054 
176 18 10 1 0 36042 1.00 20 36042 35311 19861 371 32,486 148,078 20,213 256 0.03 1100000 139.5  201092 
177 19 10 1 0 27079 1.00 21 27079 21140 19861 371 32,486 148,078 21,012 265 0.03 1100000 141.3  201893 
178 20 10 1 5000 25303 0.83 22 30303 22805 19861 371 32,486 148,078 22,054 315 0.03 1100000 141.3  203435 
179 21 10 1 0 36418 1.00 23 36418 25822 19861 371 32,486 148,078 22,462 297 0.03 1100000 142.1  205982 
180 22 10 1 0 41607 1.00 24 41607 29312 19861 371 32,486 148,078 23,340 321 0.03 1100000 142.8  208826 
181 23 10 1 0 32763 1.00 25 32763 41545 17112 392 22,805 115,352 24977 338 0.03 1100000 144.1 210982 
182 24 10 1 0 30978 1.00 26 30978 24944 17112 392 22,805 115,352 26859 337 0.03 1100000 144.8 211948 
183 25 10 1 0 51160 1.00 27 51160 37844 17112 392 22,805 115,352 28160 416 0.03 1100000 145.4 212468 
184 26 10 1 0 40760 1.00 28 40760 27376 17112 392 22,805 115,352 29160 447 0.03 1100000 146.5 213515 
185 27 10 1 0 29927 1.00 29 24941 37790 11,819 433 4,344 119,543 30743 464 0.03 1200000 147.5  215130 
186 28 10 1 0 26452 1.00 30 26450 26452 11,819 433 4,344 119,543 32728 454 0.03 1200000 148.4  216839 
187 29 10 1 0 34312 1.00 31 27716 24224 11,819 433 4,344 119,543 34644 430 0.03 1200000 149.8  218353 
188 30 10 1 0 45448 1.00 32 43934 29556 11,819 433 4,344 119,543 36368 430 0.03 1200000 150.6  219445 
190 2 11 1 0 0 0.25 9 34388 7194 2187 571.3 12111 128197 7260 45 0.038 1366348 121.9  176656 
191 3 11 1 0 0 0.25 10 37113 8398 2187 571.3 12111 128197 6602 53 0.038 1366348 121.8  178540 
192 4 11 1 0 0 0.25 11 36984 9891 2187 571.3 12111 128197 6501 53 0.038 1366348 122.3  179975 
193 5 11 1 8253 24146 0.75 12 32399 12249 676 877 14137 113072 7363 836 0.038 1383616 123.4  181564 
194 6 11 1 8613 23194 0.73 13 31807 22137 676 877 14137 113072 10433 886 0.038 1383616 124.1  183633 
195 7 11 1 10938 20750 0.65 14 31687 30598 676 877 14137 113072 11441 901 0.038 1383616 125.2  185844 
196 8 11 1 10992 21878 0.67 15 32870 34277 676 877 14137 113072 14592 908 0.038 1383616 126.2  187203 
197 9 11 1 13709 22641 0.62 16 36350 34827 693 1272 97405 145427 14258 1088 0.0396 1403855 130.9  187399 
198 10 11 1 11100 34419 0.76 17 45519 43997 693 1272 97405 145427 13540 1069 0.0396 1403855 131.3  187379 
199 11 11 1 11561 11497 0.50 18 23058 21568 693 1272 97405 145427 13775 1067 0.0396 1403855 132.7  188047 
200 12 11 1 82656 57213 0.41 19 139869 75030 693 1272 97405 145427 14576 1067 0.0396 1403855 133.8  189786 
201 13 11 0 14002 20936 0.60 20 34938 29091 740 734 28257 130690 15109 1311 0.0396 1428429 134.2  191950 
202 14 11 0 12371 47971 0.79 21 60342 50344 740 734 28257 130690 14094 1301 0.0396 1428429 135.4  194080 
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203 15 11 0 10792 22161 0.67 22 32953 27702 740 734 28257 130690 14387 1292 0.0396 1428429 136.6  196382 
204 16 11 0 10710 21478 0.67 23 32188 26928 740 734 28257 130690 12157 1300 0.0396 1428429 137.6  198418 
205 17 11 1 9301 19179 0.67 24 28480 32614 1127 1119 56927 172006 11192 1340 0.0396 1485464 138.5  200054 
206 18 11 1 15287 19664 0.56 25 34951 27689 1127 1119 56927 172006 10503 1337 0.0722 1485464 139.5  201092 
207 19 11 1 16262 21144 0.57 26 37406 26915 1127 1119 56927 172006 9857 1356 0.0722 1485464 141.3  201893 
208 20 11 1 17197 26496 0.61 27 43693 28451 1127 1119 56927 172006 9268 1395 0.0722 1485464 141.3  203435 
209 21 11 1 13488 30539 0.69 28 44027 30731 1127 1119 56927 172006 8719 1487 0.0724 1511284 142.1  205982 
210 22 11 1 13615 29007 0.68 29 42622 25787 1127 1119 56927 172006 8171 1484 0.0724 1511284 142.8  208826 
211 23 11 1 8121 19994 0.71 30 28115 28245 725 719 2001 111043 7780 1803 0.0724 1511284 144.1 210982 
212 24 11 1 7231 23498 0.76 31 30729 27734 725 719 2001 111043 7458 1915 0.0724 1511284 144.8 211948 
213 25 11 1 5543 24016 0.81 32 29559 29736 725 719 2001 111043 7535 2579 0.0724 1539030 145.4 212468 
214 26 11 1 2003 24083 0.92 33 26086 28774 725 719 2001 111043 7543 2234 0.0724 1539030 146.5 213515 
215 27 11 1 13602 77345 0.85 34 36418 28880 176,190 671 160773 195183 7342 3136 0.0724 1539030 147.5  215130 
216 28 11 1 11618 60776 0.84 35 36417 34266 176,190 671 160773 195183 7052 3160 0.0724 1539030 148.4  216839 
217 29 11 1 9736 92422 0.90 36 80864 35433 176,190 671 160773 195183 5721 1804 0.04675 1539030 149.8  218353 
218 30 11 1 144063 123254 0.46 37 267317 32691 176,190 671 160773 195183 5372 1714 0.04675 1539030 150.6  219445 
219 5 12 1 2236 546 0.20 1 2782 2782 1567 0 0 12483 1073 3 0.025 555000 123.4  181564 
220 6 12 1 4744 4051 0.46 2 8795 2490 1567 0 0 12483 1579 40 0.025 555000 124.1  183633 
221 7 12 1 0 225 1.00 3 225 3731 1567 0 0 12483 3325 86 0.025 555000 125.2  185844 
222 8 12 1 916 1332 0.59 4 2248 5047 1567 0 0 12483 5587 184 0.025 555000 126.2  187203 
223 9 12 1 0 14921 1.00 5 14921 9345 4725 0 0 33566 5411 190 0.025 560000 130.9  187399 
224 10 12 1 11489 5824 0.34 6 17313 11214 4725 0 0 33566 4488 193 0.025 560000 131.3  187379 
225 11 12 1 0 443 1.00 7 443 9724 4725 0 0 33566 3933 188 0.025 560000 132.7  188047 
226 12 12 1 0 5620 1.00 8 5620 8008 4725 0 0 33566 4565 189 0.025 560000 133.8  189786 
227 13 12 1 1918 7672 0.80 9 9590 9590 0 0 0 32664 5725 188 0.025 570000 134.2  191950 
228 14 12 1 1560 6239 0.80 10 7799 7799 0 0 0 32664 5363 182 0.025 570000 135.4  194080 
229 15 12 1 1491 5964 0.80 11 7455 7455 0 0 0 32664 6152 201 0.025 570000 136.6  196382 
230 16 12 1 1560 6240 0.80 12 7800 7800 0 0 0 32664 6152 201 0.025 570000 137.6  198418 
231 17 12 1 0 0 1.00 13 0 6815 2000 0 0 36831 5622 199 0.025 580000 138.5  200054 
232 18 12 1 20190 13010 0.39 14 33200 1239 2000 0 0 36831 6516 215 0.03 580000 139.5  201092 
233 19 12 1 0 0 1.00 15 0 1490 2000 0 0 36831 10594 232 0.03 580000 141.3  201893 
234 20 12 1 0 600 1.00 16 600 2453 2000 0 0 36831 12233 246 0.03 580000 141.3  203435 
235 21 12 1 0 0 1.00 17 0 2412 2000 0 0 36831 13131 249 0.03 600000 142.1  205982 
236 22 12 1 3600 1431 0.28 18 5031 1989 2000 0 0 36831 14616 259 0.03 600000 142.8  208826 
237 23 12 1 0 2216 1.00 19 2216 2216 732 0 1,487 9052 17631 249 0.03 600000 144.1 210982 
238 24 12 1 0 2432 1.00 20 2432 2432 732 0 1,487 9052 20127 250 0.03 600000 144.8 211948 
239 25 12 1 0 3556 1.00 21 3556 3556 732 0 1,487 9052 20993 243 0.03 600000 145.4 212468 
240 26 12 1 0 3067 1.00 22 3067 3067 732 0 1,487 9052 22303 271 0.03 600000 146.5 213515 
241 27 12 1 0 3384 1.00 23 3384 3383 6390 0 600 8202 24808 311 0.03 600000 147.5  215130 
242 28 12 1 0 4166 1.00 24 4166 4166 6390 0 600 8202 26112 369 0.03 600000 148.4  216839 
243 29 12 1 0 3768 1.00 25 3768 3768 6390 0 600 8202 37583 415 0.03 600000 149.8  218353 
244 30 12 1 0 3864 1.00 26 3864 3864 6390 0 600 8202 28238 574 0.03 600000 150.6  219445 
275 18 14 1 0 61 1.00 1 61 61 0 0 1720 0 192 0 0.043 808767 139.5  201092 
276 19 14 1 0 337 1.00 2 337 337 0 0 1720 0 964 1 0.043 808767 141.3  201893 
277 20 14 1 0 367 1.00 3 367 367 0 0 1720 0 1041 1 0.043 808767 141.3  203435 
278 21 14 1 0 507 1.00 4 507 507 0 0 1720 0 1082 9 0.043 808767 142.1  205982 
279 22 14 1 0 447 1.00 5 447 447 0 0 1720 0 1068 20 0.043 808767 142.8  208826 
280 23 14 1 0 756 1.00 6 756 756 0 0 2858 0 930 11 0.043 808767 144.1 210982 
281 24 14 1 0 686 1.00 7 686 686 0 0 2858 0 924 12 0.043 808767 144.8 211948 
288 18 15 1 0 7 1.00 1 7 7 202 0 0 0 59 0 0.073 808767 139.5  201092 
289 19 15 1 0 30 1.00 2 30 30 202 0 0 0 133 0 0.073 808767 141.3  201893 
290 20 15 1 0 41 1.00 3 41 41 202 0 0 0 119 0 0.073 808767 141.3  203435 
291 21 15 1 0 56 1.00 4 56 56 202 0 0 0 144 0 0.073 808767 142.1  205982 
292 22 15 1 0 67 1.00 5 67 67 202 0 0 0 137 0 0.073 808767 142.8  208826 
293 23 15 1 0 86 1.00 6 86 86 293 0 0 0 108 0 0.073 808767 144.1 210982 
294 24 15 1 0 59 1.00 7 59 59 293 0 0 0 109 0 0.073 808767 144.8 211948 
305 13 16 1 1932 7730 0.80 17 9662 7754 13254 0 6180 11584 15759 2 0.0513 585000 134.2  191950 
306 14 16 1 1461 5844 0.80 18 7305 7754 13254 0 6180 11584 14380 2 0.0513 585000 135.4  194080 
307 15 16 0 1093 4369 0.80 19 5462 7754 13254 0 6180 11584 13833 2 0.0513 585000 136.6  196382 
308 16 16 0 1694 6895 0.80 20 8589 7756 13254 0 6180 11584 13870 2 0.0513 585000 137.6  198418 
326 21 17 1 1156 9015 0.89 4 10171 6017 21485 174 73919 19820 15787 538 0.042 880000 142.1  205982 
327 22 17 1 71141 8901 0.11 5 80041 6055 21485 174 73919 19820 16145 548 0.042 880000 142.8  208826 
328 23 17 1 10730 47773 0.82 6 58503 10880 222820 231 113701 0 18168 560 0.043 880000 144.1 210982 
329 24 17 1 8478 70167 0.89 7 78645 12791 222820 231 113701 0 21867 581 0.043 880000 144.8 211948 
337 2 18 1 0 0 0.15 6 17719 1906 0 0 50064 6877 0 2 0.0375 585000 121.9  176656 
338 3 18 1 0 0 0.15 7 16396 1916 0 0 50064 6877 87 2 0.0375 585000 121.8  178540 
339 4 18 1 0 0 0.15 8 10583 2047 0 0 50064 6877 8418 1 0.0375 585000 122.3  179975 
353 14 19 1 19925 2374 0.11 10 22299 1509 0 0 0 84222 1292 9 0.03 583376 135.4  194080 
354 15 19 1 18568 2334 0.11 11 20902 1211 0 0 0 84222 1275 9 0.03 583376 136.6  196382 
355 16 19 1 17869 2073 0.10 12 19942 1346 0 0 0 84222 1262 10 0.03 583376 137.6  198418 
362 9 20 1 18691 331 0.02 1 19022 201 0 0 65371 20870 275 1 0.0528 533000 130.9  187399 
363 10 20 1 26425 429 0.02 2 26855 247 0 0 65371 20870 375 1 0.0528 533000 131.3  187379 
364 11 20 1 25575 331 0.01 3 25906 269 0 0 65371 20870 394 1 0.0528 543000 132.7  188047 
365 12 20 1 14022 437 0.03 4 14458 311 0 0 65371 20870 1082 1 0.0528 543000 133.8  189786 
366 13 20 1 17217 2588 0.13 5 19805 706 0 0 63465 32022 942 4 0.0528 543000 134.2  191950 
367 14 20 1 27356 2712 0.09 6 30068 898 0 0 63465 32022 1248 4 0.0528 543000 135.4  194080 
368 15 20 1 25282 2623 0.09 7 27905 947 0 0 63465 32022 1243 5 0.0528 556000 136.6  196382 
369 16 20 1 15065 2644 0.15 8 17709 1080 0 0 63465 32022 1281 8 0.0528 556000 137.6  198418 
370 17 20 1 20815 2839 0.12 9 23654 721 0 0 49688 23,034 1,427 12 0.0528 556000 138.5  200054 
371 18 20 1 26242 2628 0.09 10 28870 996 0 0 49688 23,034 2,134 14 0.0528 556000 139.5  201092 
372 19 20 1 18064 2134 0.11 11 20198 1059 0 0 49688 23,034 2,017 15 0.0528 556000 141.3  201893 
376 20 21 1 12260 7375 0.38 12 19635 183 5000 0 35353 21,561 563 12 0.05775 556000 141.3  203435 
377 21 21 1 15515 2368 0.13 13 17883 1186 0 0 9738 7177 2,047 29 0.05775 556000 142.1  205982 
378 22 21 1 22023 2372 0.10 14 24395 1152 0 0 17207.7 7187.2 2,552 31 0.05775 556000 142.8  208826 
379 23 21 1 25822 2337 0.08 15 28159 1574 1885 0 59165 27443 2491 41 0.05775 556000 144.1 210982 
380 24 21 1 14963 2258 0.13 16 17221 1842 1885 0 59165 27443 3234 60 0.05775 556000 144.8 211948 
381 25 21 1 15673 2379 0.13 17 18052 3659 1885 0 59165 27443 5804 119 0.05775 556000 145.4 212468 
382 26 21 1 21093 3968 0.16 18 25061 2366 1885 0 59165 27443 5852 130 0.05775 556000 146.5 213515 
383 27 21 1 25895 4553 0.15 19 26412 2473 12,688 0 0 6178 9005 188 0.05775 556000 147.5  215130 
384 28 21 1 18215 42164 0.70 20 48794 3739 12,688 0 0 6178 11043 251 0.05775 556000 148.4  216839 
385 29 21 1 20713 84127 0.80 21 63662 6517 12,688 0 0 6178 14790 378 0.05775 556000 149.8  218353 
386 30 21 1 24243 80673 0.77 22 104932 6137 12,688 0 0 6178 15905 419 0.05775 556000 150.6  219445 
387 8 22 1 0 0 1.00 2 265 265 0 0 150.5 0 296 9 0.03 794746 126.2  187203 
388 9 22 1 1092 0 0.00 3 1092 779.5 0 4 1670 37351 387 42 0.03 810568 130.9  187399 
389 10 22 1 578 0 0.00 4 578 929.1 0 4 1670 37351 447 55 0.03 810568 131.3  187379 
390 11 22 1 9185 0 0.00 5 9185 1205.2 0 4 1670 37351 478 59 0.03 810568 132.7  188047 
391 12 22 1 8953 1 0.00 6 8955 1128 0 4 1670 37351 508 58 0.03 810568 133.8  189786 
392 13 22 1 1099 0 0.00 7 1099 1099 1535 21 0 3307 564 65 0.03 828113 134.2  191950 
393 14 22 1 1200 0 0.00 8 1200 1200 1535 21 0 3307 598 65 0.03 828113 135.4  194080 
394 15 22 1 543 814 0.60 9 1357 1357 1535 21 0 3307 619 71 0.03 828113 136.6  196382 
395 16 22 1 483 724 0.60 10 1207 1207 1535 21 0 3307 635 76 0.03 828113 137.6  198418 
396 17 22 1 431 1057 0.71 11 1488 1488 10375 38 0 3,579 708 89 0.03 847058 138.5  200054 
397 18 22 1 546 1273 0.70 12 1819 1819 10375 38 0 3,579 741 88 0.03 847058 139.5  201092 
398 19 22 1 728 1699 0.70 13 2427 2427 10375 38 0 3,579 740 90 0.03 847058 141.3  201893 
399 20 22 1 744 1736 0.70 14 2480 2480 10375 38 0 3,579 739 88 0.03 847058 141.3  203435 
400 21 22 1 576 2306 0.80 15 2882 2882 10375 38 0 3,579 730 93 0.03 867067 142.1  205982 
401 22 22 1 579 2316 0.80 16 2895 2895 10375 38 0 3,579 727 101 0.03 867067 142.8  208826 
402 23 22 1 7 3464 1.00 17 3471 3471 13298 27 0 0 823 102 0.03 867067 144.1 210982 
403 24 22 1 5 3219 1.00 18 3224 3224 13298 27 0 0 917 102 0.03 867067 144.8 211948 
404 25 22 1 6 3396 1.00 19 3402 3402 13298 27 0 0 910 102 0.03 888103 145.4 212468 
405 26 22 1 9 3219 1.00 20 3228 3228 13298 27 0 0 902 102 0.03 888103 146.5 213515 
406 27 22 1 8 3581 1.00 21 3589 3588 13,936 25 0 0 918 103 0.03 888103 147.5  215130 
407 28 22 1 4 3284 1.00 22 3288 3288 13,936 25 0 0 998 102 0.03 888103 148.4  216839 
408 29 22 1 6 3663 1.00 23 3669 3669 13,936 25 0 0 1,084 104 0.03 888103 149.8  218353 
409 30 22 1 6 3410 1.00 24 3416 3416 13,936 25 0 0 1,127 105 0.03 888103 150.6  219445 
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Table 11.3  Glossary of terms in Green Power regression analyses 

 
Quarter (3 month 
period) Number 

Three month period corresponding to that 
number 

1 1st QTR 98/99 
2 2nd QTR 98/99 
3 3rd QTR 98/99 
4 4th QTR 98/99 
5 1st QTR 99/00 
6 2nd QTR 99/00 
7 3rd QTR 99/00 
8 4th QTR 99/00 
9 1st QTR 00/01 
10 2nd QTR 00/01 
11 3rd QTR 00/01 
12 4th QTR 00/01 
13 1st QTR 01/02 
14 2nd QTR 01/02 
15 3rd QTR 01/02 
16 4th QTR 01/02 
17 1st QTR 02/03 
18 2nd QTR 02/03 
19 3rd QTR 02/03 
20 4th QTR 02/03 
21 1st QTR 03/04 
22 2nd QTR 03/04 
23 1st QTR 2004 
24 2nd QTR 2004 
25 3rd QTR 2004 
26 4th QTR 2004 
27 1st QTR 2005 
28 2nd QTR 2005 
29 3rd QTR 2005 
30 4th QTR 2005 

 
 
 

Table 11.4  Green Power Retailer Details 
 

Company Number Company and Green Power Scheme Name Comments 

1 ACTEW GREENCHOICE (launched March 
1999)  

2 ADVANCE ENERGY . GREEN POWER launched July 1997, merged with 
Country Energy July 2001 

3 AGL - GREEN ENERGY (launch September 
1998)  

4 AUSTRALIAN INLAND ENERGY . 
AUSTRALIAN INLAND GREEN ENERGY Launched August 2000 

5 AUSPOWER - AUSPOWER VERDANT launched April 2002 

6 CITIPOWER . ECOPOWER (launched  Sept 
95 accredited March 97) 

(Sold to Origin August 2002 not 
offered to new customers after that 

date) Ecopower Hydro was offered to 
business customers in 1998/99 but 

not in 1999/00 or thereafter 

7 COUNTRY ENERGY (CENTRAL) - GREEN 
POWER (after merger July 2001) (relaunched 2002) 

8 COUNTRY ENERGY (NORTH) . 
NORTHPOWER GREEN 

(combined as Country energy North 
and South in 2002/2003) 

9 COUNTRY ENERGY (SOUTH) . 
EARTHSAVER (Note 1 cent premium offpeak) (launched April 1997) 

10 ENERGEX - EARTH.SCHOICE Launched February 1998 

11 ENERGY AUSTRALIA - PUREENERGY 
Launched August 1996 Not offered to 

new customers July 2001 to June 
2002 

12 ERGON ENERGY - ERGON CLEAN ENERGY Launched May 1999 
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Company Number Company and Green Power Scheme Name Comments 

13 INTEGRAL ENERGY - BUSINESS GREEN 
POWER Launched July 1997 

14 INTEGRAL ENERGY - WYUNA WATER 
HYDRO (launched August 2002) 

15 INTEGRAL ENERGY - HAMPTON PARK 
WIND POWER (launched August 2002) 

16 ORIGIN ENERGY. ECOSAVER Taken over from Powercor in April 
2001 

17 ORIGIN ENERGY. GREEN EARTH  

18 POWERCOR GREEN POWER, ECOSAVER 
FROM 1999 

Retail business sold to Origin April 
2001 Launched April 1997 

19 PULSE . PULSE CLEAN GREEN (launched by United Energy in May 
1999) (owned by AGL in 2002/2003) 

20 TXU . ENVIROENERGY (launched March 
2000) 

from May 2003 being taken over by 
TXU Green Energy 

21 TXU . GREEN ENERGY Launched May 2003, takes over 
Enviroenergy 

22 WESTERN POWER -  NATURALPOWER Launched January 2000 
23 Country Energy Countrygreen energy Launched in March quarter 2005 
24 AGL Green Living Launched in June quarter 2005 
25 
 EA-IPR Retail Partnership Greensaver Launched September 2005 

 
 

Table 11.5  Sources of information for Green Power regression analyses 
 

lno Quarter Retailer GP price information  Price for business  
cust. 

GP Sales 
information  

Total customer 
number  

1 4th QTR 98/99 ACTEW Parliament ACT:1999  Note 1 SEDA 2000: 3.4 ACTEW 2002:61 
2 1st QTR 99/00 ACTEW as above as above SEDA 2001: 3.4 as above 
3 2nd QTR 99/00 ACTEW as above as above as above as above 
4 3rd QTR 99/00 ACTEW as above as above as above as above 
5 4th QTR 99/00 ACTEW as above as above as above as above 
6 1st QTR 00/01 ACTEW ActewAGL 2002:30 as above SEDA 2002:3.5 as above 
7 2nd QTR 00/01 ACTEW as above as above as above as above 
8 3rd QTR 00/01 ACTEW as above as above as above as above 
9 4th QTR 00/01 ACTEW as above as above as above as above 
10 1st QTR 01/02 ACTEW as above as above SEDA 2003:3.5 ACTEW 2005:44 
11 2nd QTR 01/02 ACTEW as above as above as above as above 
12 3rd QTR 01/02 ACTEW as above as above as above as above 
13 4th QTR 01/02 ACTEW Note 2 as above as above as above 
14 1st QTR 02/03 ACTEW as above as above SEDA 2003: 4.1 ACTEW 2005:44 
15 2nd QTR 02/03 ACTEW as above as above as above as above 

16 3rd QTR 02/03 ACTEW ACTEW AGL 2004  
Business price is given and 

is the same as the 
residential price 

as above as above 

17 4th QTR 02/03 ACTEW Note 2 as above as above as above 
18 1st QTR 03/04 ACTEW as above as above as above ACTEW 2005: 44 
19 2nd QTR 03/04 ACTEW as above as above as above as above 
20 1st QTR 2004 ACTEW as above as above NGPASG 2004-1:5 as above 
21 2nd QTR 2004 ACTEW ACTEW 2003 as above NGPASG 2004-1:5 as above 
22 3rd QTR 2004 ACTEW as above as above  ACTEW 2005: 44 
23 4th QTR 2004 ACTEW as above as above  as above 
24 1st QTR 2005 ACTEW as above as above NGPASG 2005-1:4-2 as above 
25 2nd QTR 2005 ACTEW as above as above as above as above 

29 2nd QTR 98/99 ADVANCE 
ENERGY 

Assumed to be as for June 
1999 

Assumed to be as for June 
1999 as above assumed to be 

same as above 

30 3rd QTR 98/99 ADVANCE 
ENERGY 

Assumed to be as for June 
1999 as above as above as above 

31 4th QTR 98/99 ADVANCE 
ENERGY 

Australian Renewable 
Energy 2004 (price stated as 

average weekly cost and 
100 kWh assumed per 

week) 

Stated in source to be 
approximately the same as 

for residential 
as above as above 

48 1st QTR 01/02 AGL Brochure File from AGL 
2004 dated 31 Jul 01,  Note 1 SEDA 2003:3.8 as above 

49 2nd QTR 01/02 AGL SA Govt Sustainable Energy 2004 as above as above 
50 3rd QTR 01/02 AGL Note 2 Note 1 as above as above 
51 4th QTR 01/02 AGL as above as above as above as above 
52 1st QTR 02/03 AGL as above as above NGPASG 2003: 5.1 as above 
53 2nd QTR 02/03 AGL as above as above as above as above 
54 3rd QTR 02/03 AGL as above as above as above as above 
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lno Quarter Retailer GP price information  Price for business  
cust. 

GP Sales 
information  

Total customer 
number  

55 4th QTR 02/03 AGL AGL 2003 as above as above 

AGL2002:20 
(1,594,008 stated 

but Pulse 
customers counted 

separately here) 

56 1st QTR 03/04 AGL Assumed to be as for 
previous as above as above 

customer numbers 
assumed to be as 

for 4th QTR 
2002/03 

57 2nd QTR 03/04 AGL AGL 2004 as above as above 
58 1st QTR 2004 AGL Note 2 as above NGPASG 2004-1:5-1 as above 
59 2nd QTR 2004 AGL as above as above as above as above 
60 3rd QTR 2004 AGL as above as above as above AGL 2005:12 
61 4th QTR 2004 AGL as above as above as above as above 
62 1st QTR 2005 AGL as above as above NGPASG 2005:6-2 as above 
63 2nd QTR 2005 AGL as above as above as above as above 
64 3rd QTR 2005 AGL as above as above as above as above 
65 4th QTR 2005 AGL AGL 2005 as above as above 

69 3rd QTR 01/02 
AUSTRALIAN 

INLAND 
ENERGY 

Nature Conservation Council 2002 SEDA 2003:3.11 Australian Inland 
Energy, 2003: 4 

70 4th QTR 01/02 as above Note 2 Note 1 as above as above 
71 1st QTR 02/03 as above as above as above NGPASG 2003-1: 8.1 as above 
72 2nd QTR 02/03 as above as above as above as above as above 
73 3rd QTR 02/03 as above Australian Inland Energy 2003 as above as above 
74 4th QTR 02/03 as above As above  as above as above as above 

75 1st QTR 03/04 as above Note 2 as above as above assumed to be as 
for 2002/03 

76 2nd QTR 03/04 as above as above as above as above as above 
77 1st QTR 2004 as above as above as above NGPASG 2004: p7-2 as above 
78 2nd QTR 2004 as above Australian Inland Energy  as above as above 
79 3rd QTR 2004 as above Assumed to be as for previous as above as above 
80 4th QTR 2004 as above as above as above as above as above 
81 1st QTR 2005 as above as above as above NGPASG 2005: 8-1 as above 

96 3rd QTR 01/02 CITIPOWER Citypower 2002, price stated to be held for a year from 
January SEDA 2003:3.15 

7�. ���) �7�������
0--5J�0K SEDA 

2002:3.15 
97 4th QTR 01/02 as above as above Note 1 as above as above 
98 1st QTR 02/03 as above as above as above NGPASG 2003-1: 22.1 as above 
99 2nd QTR 02/03 as above as above as above as above as above 

119 4th QTR 02/03 
COUNTRY 
ENERGY 

(CENTRAL) 

email from Country Energy 
mark.mccarthy@countryener

gy.com.au, 22 Apr 03 

Explicit on website that 
business price is same as 

residential 
NGPASG 2003-2: 9.1 Country Energy, 

2003:2 

120 1st QTR 03/04 as above Note 2 as above as above 
assumed to be as 

for 4th QTR 
2002/03 

121 2nd QTR 03/04 as above Country Energy 2003 as above as above as above 
122 1st QTR 2004 as above Note 2 as above NGPASG 2004-2: 8-4 as above 
123 2nd QTR 2004 as above Country Energy 2004 as above as above as above 

130 1st QTR 99/00 
COUNTRY 
ENERGY 
(NORTH) 

email from Country Energy 
mark.mccarthy@countryener
gy.com.au, 22 Apr 03 (stated 

to date from 1999) 

Note 1 SEDA 2001: 3.31 NSW Government 
Treasury 1998 

131 2nd QTR 99/00 as above as above as above as above 
assumed to be 

same as 1st QTR 
1999/00 

132 3rd QTR 99/00 as above as above as above as above as above 
133 4th QTR 99/00 as above as above as above as above as above 

134 1st QTR 00/01 as above 
As above, but assumed to 
have been increased by 

GST 
as above SEDA, 2002:3.35 as above 

135 2nd QTR 00/01 as above as above as above as above as above 
136 3rd QTR 00/01 as above as above as above as above as above 
137 4th QTR 00/01 as above as above as above as above as above 
138 1st QTR 01/02 as above as above as above SEDA 2003:3.21 as above 
139 2nd QTR 01/02 as above as above as above as above as above 
140 3rd QTR 01/02 as above as above as above as above as above 
141 4th QTR 01/02 as above as above as above as above as above 

147 1st QTR 99/00 
COUNTRY 
ENERGY 
(SOUTH) 

email from Country Energy 
mark.mccarthy@countryenergy.com.au, 22 Apr 03 (stated 

to date from 1999) 
Note 1 

SEDA 2001: 3.23 NSW Treasury 
1999 

148 2nd QTR 99/00 as above as above Note 1 as above assumed as above 
149 3rd QTR 99/00 as above as above as above as above as above 
150 4th QTR 99/00 as above as above as above as above as above 
151 1st QTR 00/01 as above as above as above SEDA, 2002: 3.27 as above 
152 2nd QTR 00/01 as above as above as above as above as above 
153 3rd QTR 00/01 as above as above as above as above as above 
154 4th QTR 00/01 as above as above as above as above as above 
155 1st QTR 01/02 as above as above as above SEDA 2003: 3.24 as above 
156 2nd QTR 01/02 as above as above as above as above as above 
157 3rd QTR 01/02 as above as above as above as above as above 
158 4th QTR 01/02 as above as above as above as above as above 
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lno Quarter Retailer GP price information  Price for business  
cust. 

GP Sales 
information  

Total customer 
number  

159 1st QTR 98/99 ENERGEX 
Email from Energex, 

nicolemaundrell@energex.c
om.au dated 22 Apr 03 

Note 1 SEDA 2000: 3.15 Energex 2002:13 

160 2nd QTR 98/99 ENERGEX as above as above as above as above 
161 3rd QTR 98/99 ENERGEX as above as above as above as above 
162 4th QTR 98/99 ENERGEX as above as above as above as above 
163 1st QTR 99/00 ENERGEX as above as above SEDA 2001: 3.15 as above 
164 2nd QTR 99/00 ENERGEX as above as above as above as above 
165 3rd QTR 99/00 ENERGEX as above as above as above as above 
166 4th QTR 99/00 ENERGEX as above as above as above as above 
167 1st QTR 00/01 ENERGEX as above as above SEDA 2002: 3.17 as above 
168 2nd QTR 00/01 ENERGEX as above as above as above as above 
169 3rd QTR 00/01 ENERGEX as above as above as above as above 
170 4th QTR 00/01 ENERGEX as above as above as above as above 
171 1st QTR 01/02 ENERGEX as above as above SEDA 2003: 3.27 as above 
172 2nd QTR 01/02 ENERGEX as above as above as above as above 
173 3rd QTR 01/02 ENERGEX as above as above as above as above 
174 4th QTR 01/02 ENERGEX as above as above as above as above 

175 1st QTR 02/03 ENERGEX as above as above NGPASG 2003-1: 13.1 assumed to be as 
above 

176 2nd QTR 02/03 ENERGEX Energex 2003 as above as above as above 
177 3rd QTR 02/03 ENERGEX Note 2 as above as above as above 
178 4th QTR 02/03 ENERGEX as above as above as above as above 
179 1st QTR 03/04 ENERGEX as above as above as above as above 
180 2nd QTR 03/04 ENERGEX as above as above as above as above 
181 1st QTR 2004 ENERGEX as above as above NGPASG 2004:10-2 as above 

182 2nd QTR 2004 ENERGEX Energex 2004 
Energex 2004, price is 10% 
higher for business than for 

residential 
as above as above 

183 3rd QTR 2004 ENERGEX Note 2 

While business price 
appears to be higher, the 
difference is neglected 

because of the tax 
deductibility of the Green 

Power premium for business 

as above as above 

184 4th QTR 2004 ENERGEX as above as above as above as above 
185 1st QTR 2005 ENERGEX as above as above NGPASG 2005:10-2 Energex 2005:24 
186 2nd QTR 2005 ENERGEX as above as above as above as above 
187 3rd QTR 2005 ENERGEX as above as above as above as above 

188 4th QTR 2005 ENERGEX Energex 2005 
Energex 2005 cost to 
business customers is 

$0.0385 per kWh 
as above as above 

189 1st QTR 98/99 ENERGY 
AUSTRALIA 

as above as above SEDA 2000:3.17 Energy Australia 
2003:10 

190 2nd QTR 98/99 ENERGY 
AUSTRALIA 

Author's household Electricity bill from Energy Australia 
due 16 Nov 98. Price of Green Power for business 

assumed to be comparable 
as above as above 

191 3rd QTR 98/99 ENERGY 
AUSTRALIA Note 2 Note 1 as above as above 

192 4th QTR 98/99 ENERGY 
AUSTRALIA 

Australian Renewable Energy 2004 (price stated as 
average weekly cost and 100 kWh assumed per week) 

as above 
as above as above 

193 1st QTR 99/00 as above Note 1 as above SEDA, 2001:3.18 as above 
194 2nd QTR 99/00 as above as above as above as above as above 
195 3rd QTR 99/00 as above as above as above as above as above 
196 4th QTR 99/00 as above as above as above as above as above 
197 1st QTR 00/01 as above Change in price assumed to have occurred at this time. SEDA 2002: 3.20 as above 
198 2nd QTR 00/01 as above Note 2 as above as above as above 
199 3rd QTR 00/01 as above as above as above as above as above 
200 4th QTR 00/01 as above as above as above as above as above 
201 1st QTR 01/02 as above as above as above SEDA 2003:3.30 as above 
202 2nd QTR 01/02 as above as above as above as above as above 

203 3rd QTR 01/02 as above assumed to be the same as 
the next quarter's tariff Note 1 as above as above 

204 4th QTR 01/02 as above 
Brian Robins, "Sooner or later, green power will be worth a 

fortune" 13 Jun 02 in Sydney Morning Herald 
 

as above as above 

205 1st QTR 02/03 as above assumed to be as above as above NGPASG 2003-1: 14.1 as above 

206 2nd QTR 02/03 as above Energy Australia residential tariffs from Energy Australia 
2002, dated from August 2002  as above as above 

207 3rd QTR 02/03 as above as above Note 1 as above as above 
208 4th QTR 02/03 as above as above as above as above as above 

209 1st QTR 03/04 as above 

Energy Australia residential tariffs from Energy Australia 
2003a, dated from 1 July 2003, calculated by subtracting 
regulated tariff of 10.95 cents from Pure Energy tariff of 
18.19 cents. Note: different tariffs for existing business 

customers 

as above 
assumed to be as 

for 4th QTR 
2002/03 

210 2nd QTR 03/04 as above Note 2 Note 1 as above as above 
211 1st QTR 2004 as above as above as above NGPASG 2004-1:11-1 as above 
212 2nd QTR 2004 as above as above as above as above as above 

213 3rd QTR 2004 as above as above as above as above Energy Australia 
2005: 4 

214 4th QTR 2004 as above as above as above as above as above 
215 1st QTR 2005 as above as above as above NGPASG 2005:13-1 as above 
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lno Quarter Retailer GP price information  Price for business  
cust. 

GP Sales 
information  

Total customer 
number  

216 2nd QTR 2005 as above "Pure Energy Fact Sheet", Energy Australia 2005 as above as above 

217 3rd QTR 2005 as above Assumed to be as below and to have changed at the start 
of June 2005 as above as above 

218 4th QTR 2005 as above Energy Australia 2005 as above as above 

219 1st QTR 99/00 ERGON 
ENERGY 

email from Ergon Energy Customer Service 
custserv@ergon.com.au, 29 Apr 2003 SEDA 2001:3.21 Ergon Energy 

1999: 7  
220 2nd QTR 99/00 as above as above as above as above as above 
221 3rd QTR 99/00 as above as above as above as above as above 
222 4th QTR 99/00 as above as above as above as above as above 
223 1st QTR 00/01 as above as above as above SEDA 2002:3.24 as above 
224 2nd QTR 00/01 as above as above as above as above as above 
225 3rd QTR 00/01 as above as above as above as above as above 
226 4th QTR 00/01 as above as above as above as above as above 

227 1st QTR 01/02 as above as above as above SEDA 2003: 3.33 Ergon Energy 
2001: 3 

228 2nd QTR 01/02 as above as above as above as above as above 
229 3rd QTR 01/02 as above as above as above as above as above 
230 4th QTR 01/02 as above as above as above as above as above 

231 1st QTR 02/03 as above as above as above NGPASG 2003:15.2 Ergon Energy 
2001: 3 

232 2nd QTR 02/03 as above as above as above as above as above 
233 3rd QTR 02/03 as above as above as above as above as above 
234 4th QTR 02/03 as above as above as above as above as above 

235 1st QTR 03/04 as above Note 2 as above as above assumed to be as 
above 

236 2nd QTR 03/04 as above Ergon Energy 2003 as above as above 
237 1st QTR 2004 as above Ergon Energy 2004a as above NGPASG 2004-1:12-2 as above 
238 2nd QTR 2004 as above Ergon Energy 2004b as above as above as above 
239 3rd QTR 2004 as above Note 2 as above as above as above 
240 4th QTR 2004 as above as above as above as above as above 
241 1st QTR 2005 as above as above as above NGPASG 2005-1:16-2 as above 
242 2nd QTR 2005 as above as above as above as above as above 
243 3rd QTR 2005 as above as above as above as above as above 

244 4th QTR 2005 as above Ergon Energy 2005 
Explicit on website that 

business price is same as 
residential 

as above as above 

275 2nd QTR 02/03 
INTEGRAL 
ENERGY - 
WYUNA 

Integral Energy 2003, prices valid from 1 Jan 02 NGPASG 2003-1:18.1 Integral Energy 
2003: 3 

276 3rd QTR 02/03 as above as above Note 1 as above as above 
277 4th QTR 02/03 as above as above as above as above as above 

278 1st QTR 03/04 as above as above as above as above 
assumed to be the 
same as 2nd QTR 

2002/03 
279 2nd QTR 03/04 as above as above as above as above as above 
280 1st QTR 2004 as above as above as above NGPASG 2004-1: 15-1 as above 
281 2nd QTR 2004 as above as above as above as above as above 

288 2nd QTR 02/03 
INTEGRAL 
ENERGY - 
HAMPTON 

as above Note 1 NGPASG 2003-1:17.1 as above 

289 3rd QTR 02/03 as above as above as above as above as above 
290 4th QTR 02/03 as above as above as above as above as above 

291 1st QTR 03/04 as above as above as above as above 
assumed to be the 
same as 2nd QTR 

2002/03 
292 2nd QTR 03/04 as above as above as above as above as above 
293 1st QTR 2004 as above as above as above NGPASG 2004-1 :14-1 as above 
294 2nd QTR 2004 as above as above as above as above as above 

305 1st QTR 01/02 as above Origin Energy Schedule of Electricity Prices effective 1 Jun 
01, from Origin Energy 2004 SEDA 2003: 3.40 

Assumed to be as 
for predecessor 

Powercor 
306 2nd QTR 01/02 as above assumed to be as above  Note 1 as above as above 
307 3rd QTR 01/02 as above as above as above as above as above 
308 4th QTR 01/02 as above as above as above as above as above 

326 1st QTR 03/04 

ORIGIN 
ENERGY. 
GREEN 
EARTH 

Prices for Green Earth product from Origin Energy 2004. 
Simultaneous equations give price of Hydro at 0.02 

cents/kWh and given price for Wind is 5.12 cents/kWh. 
The price given here is calculated from the composition of 
purchased renewable energy for the year to date. Prices 

assumed to be the same as those of May 2004 

NGPASG 2003-1: 20.1 

Origin Energy 
2002. Assumed to 

apply until mid 
2004 because of 

lack of other 
information 

327 2nd QTR 03/04 as above as above Note 1 as above as above 
328 1st QTR 2004 as above as above as above NGPASG 2004:18-1 as above 
329 2nd QTR 2004 as above as above as above as above as above 

337 2nd QTR 98/99 POWERCOR Assumed to be as for June 
1999 as above SEDA 2000: 3.28 

Powercor 2001, 
dated April 01 but 
assumed to apply 

to subsequent 
years  

338 3rd QTR 98/99 as above As above  as above as above 

339 4th QTR 98/99 as above Australian Renewable Energy 2004 (price stated as 
average weekly cost and 100 kWh assumed per week) as above as above 

353 2nd QTR 01/02 
PULSE 
CLEAN 
GREEN 

Assumed to be the same as 
the next quarter Note 1 SEDA, 2003: 3.43 assumed to be as 

for 4th QTR 01/02 



 

 188 

lno Quarter Retailer GP price information  Price for business  
cust. 

GP Sales 
information  

Total customer 
number  

354 3rd QTR 01/02 as above Passey and Watt 
2002:Appendix B as above as above as above 

355 4th QTR 01/02 as above Assumed to be the same as 
the previous quarter as above as above United Energy 

2002:11 

362 1st QTR 00/01 
TXU . 

ENVIROENER
GY 

Email From TXU, 
Kim.McArthur@txu.com.au 
28 Apr 03 to Ross Mewton 

Explicit on website that 
business price is same as 

residential 
SEDA 2002:3.42 TXU 2001:14 

363 2nd QTR 00/01 as above as above as above as above as above 
364 3rd QTR 00/01 as above as above as above as above TXU 2002: 15 
365 4th QTR 00/01 as above as above as above as above as above 
366 1st QTR 01/02 as above as above as above SEDA 2003: 3.46 as above 
367 2nd QTR 01/02 as above as above as above as above as above 

368 3rd QTR 01/02 as above as above as above as above assumed to be as 
for 2nd QTR 02/03 

369 4th QTR 01/02 as above as above as above as above as above 
370 1st QTR 02/03 as above as above as above NGPASG 2003-1: 23.1 as above 
371 2nd QTR 02/03 as above as above as above as above TXU 2003:15 

372 3rd QTR 02/03 as above as above as above as above assumed to be as 
above 

376 4th QTR 02/03 as above 

TXU 2003, price based on 
100 % wind but the Green 
Power component of the 

lesser options has a 
comparable price. The email 
above gives the date from 

which the price applied 

Explicit on website that 
business price is same as 

residential 
NGPASG 2003: 24.1 as above 

377 1st QTR 03/04 as above Note 2 as above as above as above 
378 2nd QTR 03/04 as above as above as above as above as above 
379 1st QTR 2004 as above as above as above NGPASG 2004-1:20-2 as above 
380 2nd QTR 2004 as above as above as above as above as above 
381 3rd QTR 2004 as above as above as above as above as above 
382 4th QTR 2004 as above as above as above as above as above 
383 1st QTR 2005 as above as above as above NGPASG 2005-1:25-2 as above 
384 2nd QTR 2005 as above as above as above as above as above 
385 3rd QTR 2005 as above as above as above as above as above 

386 4th QTR 2005 as above TRU 2005 
Explicit on website that 

business price is same as 
residential 

as above as above 

387 4th QTR 99/00 WESTERN 
POWER 

Email from Western Power, 
Bryan.Stevenson@westernpower.com.au, 22 Apr 03, 

giving price history back to March 2000 
SEDA 2001: 3.37 Western Power 

A2003: 62 

388 1st QTR 00/01 as above as above Note 1 SEDA 2002:3.44 as above 
389 2nd QTR 00/01 as above as above as above as above as above 
390 3rd QTR 00/01 as above as above as above as above as above 
391 4th QTR 00/01 as above as above as above as above as above 
392 1st QTR 01/02 as above as above as above SEDA 2003:3.49 as above 
393 2nd QTR 01/02 as above as above as above as above as above 
394 3rd QTR 01/02 as above as above as above as above as above 
395 4th QTR 01/02 as above as above as above as above as above 
396 1st QTR 02/03 as above as above as above NGPASG 2003: 25.1 as above 
397 2nd QTR 02/03 as above as above as above as above as above 
398 3rd QTR 02/03 as above as above as above as above as above 
399 4th QTR 02/03 as above as above as above as above as above 

400 1st QTR 03/04 as above Note 2 as above as above assumed to be as 
for 2002/03 

401 2nd QTR 03/04 as above as above as above as above as above 
402 1st QTR 2004 as above as above as above NGPASG 2004-1 :21-1 as above 
403 2nd QTR 2004 as above Western Power 2004 as above as above 

404 3rd QTR 2004 as above Note 2 as above as above Western Power 
2005:21 

405 4th QTR 2004 as above as above as above as above as above 
406 1st QTR 2005 as above as above as above NGPASG 2006:24-1 as above 
407 2nd QTR 2005 as above as above as above as above as above 
408 3rd QTR 2005 as above as above as above as above as above 
409 4th QTR 2005 as above Western Power 2005 as above as above 

Note 1: It is implied in all the price sources that prices for business customers are the same as for residential customers 
Note 2: Reasoned to be the same price as the preceding and following prices 
 
 

Table 11.6  State and Territory Green Power Sales Totals Input Data 
Note: QTR 1 is first quarter 2003, QTR 16 is last quarter 2006; Variable explained in Section 4.6  
 

QTR QGBUS QGRES QGTOT STATE DVIC DQLD DSA DWA DACT DPROM YQTR DQ1 DQ2 DQ3 
1 26,531 10,912 37,443 1 0 0 0 0 0 0 210,140 1 0 0 
2 24,054 11,237 35,291 1 0 0 0 0 0 0 211,793 0 1 0 
3 25,597 13,555 39,152 1 0 0 0 0 0 0 214,467 0 0 1 
4 26,265 12,074 38,339 1 0 0 0 0 0 0 217,451 0 0 0 
5 32,850 8,862 41,712 1 0 0 0 0 0 0 219,847 1 0 0 
6 32,382 8,360 40,742 1 0 0 0 0 0 0 221,111 0 1 0 
7 26,959 10,987 37,946 1 0 0 0 0 0 0 221,837 0 0 1 
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QTR QGBUS QGRES QGTOT STATE DVIC DQLD DSA DWA DACT DPROM YQTR DQ1 DQ2 DQ3 
8 26,256 12,353 38,609 1 0 0 0 0 0 0 222,994 0 0 0 
9 37,063 10,913 47,976 1 0 0 0 0 0 0 224,767 1 0 0 
10 32,673 14,557 47,230 1 0 0 0 0 0 0 226,771 0 1 0 
11 45,679 20,341 66,020 1 0 0 0 0 0 0 228,560 0 0 1 
12 46,574 21,913 68,487 1 0 0 0 0 0 0 230,039 0 0 0 
13 50,241 9,790 60,031 1 0 0 0 0 0 0 231,345 1 0 0 
14 50,827 11,102 61,929 1 0 0 0 0 0 0 232,743 0 1 0 
15 52,018 47,807 99,825 1 0 0 0 0 0 0 234,139 0 0 1 
16 51,950 12,801 64,751 1 0 0 0 0 0 0 235,522 0 0 0 
1 11,810 9,908 21,718 2 1 0 0 0 0 0 210,140 1 0 0 
2 17,779 12,335 30,114 2 1 0 0 0 0 0 211,793 0 1 0 
3 12,834 18,308 31,142 2 1 0 0 0 0 0 214,467 0 0 1 
4 15,970 14,293 30,263 2 1 0 0 0 0 0 217,451 0 0 0 
5 14,044 12,600 26,644 2 1 0 0 0 0 0 219,847 1 0 0 
6 29,188 15,484 44,672 2 1 0 0 0 0 0 221,111 0 1 0 
7 20,912 16,016 36,928 2 1 0 0 0 0 0 221,837 0 0 1 
8 16,173 14,353 30,526 2 1 0 0 0 0 0 222,994 0 0 0 
9 18,319 11,676 29,995 2 1 0 0 0 0 0 224,767 1 0 0 
10 17,573 15,130 32,703 2 1 0 0 0 0 0 226,771 0 1 0 
11 27,555 21,284 48,839 2 1 0 0 0 0 1 228,560 0 0 1 
12 20,905 21,060 41,965 2 1 0 0 0 0 1 230,039 0 0 0 
13 24,562 22,020 46,582 2 1 0 0 0 0 1 231,345 1 0 0 
14 33,990 24,327 58,317 2 1 0 0 0 0 1 232,743 0 1 0 
15 52,044 42,639 94,683 2 1 0 0 0 0 1 234,139 0 0 1 
16 29,286 32,329 61,615 2 1 0 0 0 0 1 235,522 0 0 0 
1 9,946 18,032 27,978 3 0 1 0 0 0 0 210,140 1 0 0 
2 11,525 22,245 33,770 3 0 1 0 0 0 0 211,793 0 1 0 
3 18,454 18,149 36,603 3 0 1 0 0 0 0 214,467 0 0 1 
4 19,326 18,498 37,824 3 0 1 0 0 0 0 217,451 0 0 0 
5 10,224 20,040 30,264 3 0 1 0 0 0 0 219,847 1 0 0 
6 9,630 15,162 24,792 3 0 1 0 0 0 0 221,111 0 1 0 
7 22,489 16,513 39,002 3 0 1 0 0 0 0 221,837 0 0 1 
8 10,240 15,987 26,227 3 0 1 0 0 0 0 222,994 0 0 0 
9 11,417 20,672 32,089 3 0 1 0 0 0 0 224,767 1 0 0 
10 17,997 15,827 33,824 3 0 1 0 0 0 0 226,771 0 1 0 
11 9,818 17,349 27,167 3 0 1 0 0 0 0 228,560 0 0 1 
12 11,743 17,402 29,145 3 0 1 0 0 0 0 230,039 0 0 0 
13 33,041 21,526 54,567 3 0 1 0 0 0 0 231,345 1 0 0 
14 23,755 19,154 42,909 3 0 1 0 0 0 0 232,743 0 1 0 
15 18,580 20,692 39,272 3 0 1 0 0 0 0 234,139 0 0 1 
16 20,974 21,535 42,509 3 0 1 0 0 0 0 235,522 0 0 0 
1 435 261 696 4 0 0 1 0 0 0 210,140 1 0 0 
2 2,410 176 2,586 4 0 0 1 0 0 0 211,793 0 1 0 
3 4,048 1,034 5,082 4 0 0 1 0 0 0 214,467 0 0 1 
4 3,072 326 3,398 4 0 0 1 0 0 0 217,451 0 0 0 
5 3,626 489 4,115 4 0 0 1 0 0 0 219,847 1 0 0 
6 3,256 2,457 5,713 4 0 0 1 0 0 0 221,111 0 1 0 
7 3,362 3,498 6,860 4 0 0 1 0 0 0 221,837 0 0 1 
8 358 3,324 3,682 4 0 0 1 0 0 0 222,994 0 0 0 
9 877 3,369 4,246 4 0 0 1 0 0 0 224,767 1 0 0 
10 545 4,571 5,116 4 0 0 1 0 0 0 226,771 0 1 0 
11 691 4,887 5,578 4 0 0 1 0 0 0 228,560 0 0 1 
12 666 4,673 5,339 4 0 0 1 0 0 0 230,039 0 0 0 
13 740 5,775 6,515 4 0 0 1 0 0 0 231,345 1 0 0 
14 609 6,331 6,940 4 0 0 1 0 0 0 232,743 0 1 0 
15 624 12,908 13,532 4 0 0 1 0 0 0 234,139 0 0 1 
16 25,949 9,557 35,506 4 0 0 1 0 0 0 235,522 0 0 0 
1 1,807 602 2,409 5 0 0 0 1 0 0 210,140 1 0 0 
2 1,854 626 2,480 5 0 0 0 1 0 0 211,793 0 1 0 
3 2,174 709 2,883 5 0 0 0 1 0 0 214,467 0 0 1 
4 2,294 600 2,894 5 0 0 0 1 0 0 217,451 0 0 0 
5 2,821 649 3,470 5 0 0 0 1 0 0 219,847 1 0 0 
6 2,494 731 3,225 5 0 0 0 1 0 0 221,111 0 1 0 
7 2,438 965 3,403 5 0 0 0 1 0 0 221,837 0 0 1 
8 2,467 761 3,228 5 0 0 0 1 0 0 222,994 0 0 0 
9 2,800 788 3,588 5 0 0 0 1 0 0 224,767 1 0 0 
10 2,454 834 3,288 5 0 0 0 1 0 0 226,771 0 1 0 
11 2,515 1,154 3,669 5 0 0 0 1 0 0 228,560 0 0 1 
12 2,395 1,021 3,416 5 0 0 0 1 0 0 230,039 0 0 0 
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QTR QGBUS QGRES QGTOT STATE DVIC DQLD DSA DWA DACT DPROM YQTR DQ1 DQ2 DQ3 
13 2,870 1,010 3,880 5 0 0 0 1 0 0 231,345 1 0 0 
14 2,684 1,194 3,878 5 0 0 0 1 0 0 232,743 0 1 0 
15 3,292 1,532 4,824 5 0 0 0 1 0 0 234,139 0 0 1 
16 3,442 1,834 5,277 5 0 0 0 1 0 0 235,522 0 0 0 
1 3,833 4,194 8,027 6 0 0 0 0 1 0 210,140 1 0 0 
2 3,825 3,959 7,784 6 0 0 0 0 1 0 211,793 0 1 0 
3 3,840 3,831 7,671 6 0 0 0 0 1 0 214,467 0 0 1 
4 3,164 3,845 7,009 6 0 0 0 0 1 0 217,451 0 0 0 
5 3,339 3,787 7,126 6 0 0 0 0 1 0 219,847 1 0 0 
6 2,954 5,747 8,701 6 0 0 0 0 1 0 221,111 0 1 0 
7 3,139 3,831 6,970 6 0 0 0 0 1 0 221,837 0 0 1 
8 3,234 4,008 7,242 6 0 0 0 0 1 0 222,994 0 0 0 
9 2,556 3,949 6,505 6 0 0 0 0 1 0 224,767 1 0 0 
10 4,221 3,846 8,067 6 0 0 0 0 1 0 226,771 0 1 0 
11 5,036 4,054 9,090 6 0 0 0 0 1 0 228,560 0 0 1 
12 6,795 4,298 11,093 6 0 0 0 0 1 0 230,039 0 0 0 
13 7,536 3,913 11,449 6 0 0 0 0 1 0 231,345 1 0 0 
14 7,307 4,641 11,948 6 0 0 0 0 1 0 232,743 0 1 0 
15 7,488 4,731 12,219 6 0 0 0 0 1 0 234,139 0 0 1 
16 11,474 5,313 16,787 6 0 0 0 0 1 0 235,522 0 0 0 

 
Table 11.7  Correlation matrix for observations of Green Power sales by each 

retailer 
 

QG 1     
AGE 0.47958 1    

YQTR 5.70E-02 0.63262 1   
NTC 0.68392 0.30614 5.94E-02 1  

PGCOR   -2.31E-02 0.15685 0.34313 3.88E-02 1 
  QG      AGE     YQTR    NTC     PGCOR 
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Chapter 12:     Appendix to Chapter 6: Supply Results 
Table 12.1  Wind electricity generators’ capital costs 

Year 
Capital Costs /  kW 
(original currency) 

  

 Average 
Capital 

Costs / kW 
(original 

currency) 

 Average 
Capital 
Costs  

AU$ / kW  

Currency 
Currency 

Conversion 
Factor 

Source 

  Lower end of 
range 

Upper end of 
range           

1981 2,600   2,600 2,265 US dollar ������

Hawaii Govt 
Website 

2001 

1990 1,100   1,100 1,394 US dollar ������
Audus, 

2000: 63 

1995 1,600   1,600 2,165 1990 US 
dollar 1.353 Grubler et al, 

1999: 251 

1998 800   800 1,333 US dollar 1.666 
Hawaii Govt 

Website 
2001 

2000 1,670   1,670 1,670 Australian $ 1 Roarty, 
2000: 11 

2001 1,750   1,750 1,750 Australian $ 1 as above 
2001 1,813   1,813 1,813 Australian $ 1 as above 
2001 1,800   1,800 1,800 Australian $ 1 as above 

1997 983   983 1,291 US dollar 1.313 
Taylor and 
Van Doren 

2002 
2002 850 1,700 1,275 2,215 US dollar 1.738 IEA 2003: 19 

2002 650 1,000 825 2,093 Pound 
Sterling 2.536 Dale et al, 

2004: 1952 

2005 1,480   1,480 2,447 Euro 1.653 

Renewable 
Energy 
Report 

2005:20 
2005 1,770   1,770 1,770 Australian $ 1 as above 

2003     1,000 1,516 US dollar 1.516 
Graham & 
Williams, 

2003 p 702 
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Table 12.2    Wind electricity generators’ costs per unit of energy produced 

Year 
Cost / kWh (original 

currency) 
  

Average cost/ 
kWh (original 

currency) 

Average cost 
AU$ / kWh $ Currency 

Currency 
Conversion 

Factor 
Source 

  Lower end of 
range 

Upper end of 
range           

1990 0.072   0.072 0.091 US dollar ������ Audus, 2000: 63 

1994 0.091   0.091 0.143 Euro (1999) 1.576 Menanteau, Finon & 
Lamy: 808 

1994 0.0456   0.0456 0.098 Pound 
Sterling ���	�� Dale et al, 2004: 1952 

1995 0.052   0.052 0.07 US dollar 1.353 Bilgen & Kaygusuz  p 
1127 

1995 0.091   0.091 0.143 Euro (1999) 1.576 Menanteau, Finon & 
Lamy: 808 

1995 0.0443   0.0443 0.093 Pound 
Sterling 2.106 as above 

1996 0.091   0.091 0.143 Euro (1999) 1.576 as above 
1997 0.089   0.089 0.14 Euro (1999) 1.576 as above 
1998 0.086   0.086 0.136 Euro (1999) 1.576 as above 

1998 0.0356   0.0356 0.097 Pound 
Sterling 2.725 as above 

1998 0.0243   0.0243 0.066 Pound 
Sterling 2.725 Dale et al, 2004: 1952 

1997 0.055 0.064 0.07815 0.078 US dollar 1.313 Taylor and Van Doren 
2002 

2002 0.05   0.05 0.087 US dollar 1.738 Austin & Hanson 2002 
2002 0.075 0.085 0.08 0.08 Australian $ 1 Moran, A.. P 20 
2002 0.03 0.05 0.04 0.066 Euro 1.644 Owen 2004: 141 
2002 0.036 0.059 0.0475 0.083 US dollar 1.738 AWEA 2002 

2002 0.0388   0.0388 0.064 Euro 1.644 Waldau & Ossenbrink 
2003 p 173 

2002 0.03 0.12 0.075 0.13 US dollar 1.738 IEA 2003: 19 
2002 0.06 0.08 0.07 0.07 Australian $ 1 MRET Review 2003 
2003 0.059   0.059 0.089 US dollar 1.516 Wiser et al, 2003 p 342 

2004 0.0432   0.0432 0.115 Pound 
Sterling 2.661 Bilgen & Kaygusuz  p 

1127 

2004 0.055 0.08 0.0675 0.068 Australian $ 1 Australian Govt. 2004: 
142 

 
 

Table 12.3    Solar thermal electricity generators’ capital costs  
 

Year 
Capital Costs /  kW 
(original currency) 

  

 Average 
Capital 

Costs / kW 
(original 

currency) 

 Average 
Capital 
Costs  

AU$ / kW  

Currency 
Currency 

Conversion 
Factor 

Source 

  Lower end of 
range 

Upper end of 
range           

1997 2,946   2,946 3,870 US $ 1.3135 Taylor & Van 
Doren, 2002 

1995 2,800 �� 2,800 3,790 US $ 1.3534 Grubler et al, 
1999: 251 

2002 3,000 6,000 4,500 7,819 US $ 1.73762 IEA 2003: 19 
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Table 12.4    Solar thermal electricity generators’ costs per unit of energy 
produced 

 

Year 
Cost / kWh (original 

currency) 
  

Average 
cost/ kWh 
(original 

currency) 

Average 
cost AU$ / 

kWh $ 
Currency 

Currency 
Conversion 

Factor 
Source 

  Lower end of 
range 

Upper end of 
range           

1997 0.173   0.173 0.227 US $ 1.313 Taylor & Van 
Doren, 2002 

2002 0.12 0.18 0.15 0.15 Aust $ ��

MRET 
Review 

2003: 94 
2002 0.1 0.25 0.175 0.304 US $ 1.738 IEA 2003: 19 

 
 
 
 

Table 12.5  Solar photovoltaic electricity generators’ capital costs  
 

Year 
Capital Costs /  kW 
(original currency) 

  

 Average 
Capital 

Costs / kW 
(original 

currency) 

 Average 
Capital 
Costs  

AU$ / kW  

Currency 
Currency 

Conversion 
Factor 

Source 

  Lower end of 
range 

Upper end of 
range           

1997 4,252 �� 4,252 5,585 US $ 1.3135 Taylor & Van 
Doren 2002: 

1995 3,500 �� 3,500 4,737 US $ 1.3534 Grubler et al, 
1999: 251 

1997 4,200   4,200 5,517 US $ 1.3135 

Bilgen & 
Kaygusuz, 
2004,  p 

1125 
2002 4,500 7,000 5,750 9,991 US $ 1.73762 IEA 2003: 19 

 
 

Table 12.6  Solar photovoltaic electricity generators’ costs per unit of energy 
produced 

 

Year 
Cost/r kWh 

(original 
currency) 

  

Average 
cost / kWh in 

original 
currency 

Average 
cost  

AU$ / kWh  
Currency 

Currency 
Conversion 

Factor 
Source 

  Lower end of 
range 

Upper end of 
range           

1997 0.173   0.173 0.23 US $ 1.313 Taylor & Van 
Doren:2002 

2002 0.2 0.4 0.3 0.3 Aust $ ��

MRET 
Review 

2003: 94 

1980 1   1 0.86 US $ ����
�

Bilgen & 
Kaygusuz, 
2004,  p 

1124 

2004 0.2 0.3 0.25 0.36 US $ 1.447 
Bilgen & 

Kaygusuz, 
2004: 1124 

2002 0.2 0.8 0.5 0.82 Euro 1.644 Owen 2004: 
141 

2002 0.18 0.8 0.49 0.85 US $ 1.738 IEA 2003: 19 

2002 0.25 0.4 0.33 0.33 Aust $ 1 
Australian 

Govt. 2004: 
142 
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Table 12.7    Small hydro electricity generators’ capital costs  

Year 
Capital Costs per Installed 

kW in original currency 
  

 Average 
Capital 

Costs / kW 
in original 
currency 

 Average 
Capital 

Costs per 
Installed 
AU$ / kW  

Currency 
Currency 

Conversion 
Factor 

Source 

  Lower end of 
range 

Upper end of 
range           

2002 1000 5,000 3,000 5,213 US dollar 1.738 IEA 2003: 19 

2003 2000   2,000 3,032 US dollar 1.516 
Graham & 
Williams, 

2003 p 702 
 

Table 12.8  Small hydro electricity generators’ costs per unit of energy 
produced 

Year 
Cost / kWh (original 

currency) 
  

Average cost 
/ kWh 

(original 
currency) 

Average cost 
AU$ / kWh  Currency 

Currency 
Conversion 

Factor 
Source 

  Lower end of 
range 

Upper end of 
range           

2002 0.102   0.102 0.102 Australian $ 1 Moran, A., 
2002,. P 20 

2002 0.04 0.1 0.07 0.115 Euro 1.644 Owen 2004: 
141 

2002 0.051 0.113 0.082 0.142 US dollar 1.738 AWEA 2002 
2002 0.02 0.15 0.085 0.148 US dollar 1.738 IEA 2003: 19 

2004 0.05 0.07 0.06 0.06 Australian $ 1 
Australian 

Govt. 2004: 
142 

 
Table 12.9  Biomass electricity generators’ capital costs  

 

Year 

Capital Costs / kW 
(original currency) 

  

 Average 
Capital 

Costs / kW 
(original 

currency) 

 Average 
Capital 
Costs 

AU$/KW 

Currency 
Currency 

Conversion 
Factor 

Source 

 
Lower end of 

range 
Upper end of 

range           

1995 1,600   1,600 2,165 1990 US $ 1.3534 Grubler et al, 1999: 251 

1997 983   1,732 2,275 US $ 1.3135 Taylor and Van Doren 
2002 

2002 500 4,000 2,250 3,910 US $ 1.73762 IEA 2003: 19 

 
Table 12.10  Biomass electricity generators’ costs per unit of energy produced 

 

Year 
Cost/r kWh (original 

currency) 
  

Average 
cost / kWh 

(original 
currency) 

Average 
cost AU$ / 

kWh  
Currency 

Currency 
Conversion 

Factor 
Source 

  Lower end of 
range 

Upper end of 
range           

1997 0.073 0.087 0.08 0.105 Pound 
Sterling 1.313 Taylor and Van Doren 

2002 
2002 0.05   0.05 0.087 Euro (1999) 1.738 Austin & Hanson 2002 

2002 0.08 0.09 0.085 0.085 Pound 
Sterling 1 Moran, A., 2002: 20 

2002 0.05 0.15 0.1 0.164 US dollar 1.644 Owen 2004: 141 
2002 0.058 0.116 0.087 0.151 Euro (1999) 1.738 AWEA 2002 

2002 0.03 0.15 0.09 0.156 Pound 
Sterling 1.738 IEA 2003: 19 

2002 0.05 0.075 0.0625 0.063 Euro (1999) 1 MRET Review 2003: 94 
2003 0.089   0.059 0.089 Euro (1999) 1.516 Wiser et al, 2003:342 

2004 0.03 0.1 0.065 0.065 Euro (1999) 1 Australian Govt. 2004: 
142 
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Table 12.11  Long run marginal cost for base load coal powered electricity 
generators 

 
 ($/MWH in 2003/04 prices) 

Geographic 
Zone 

Assumed 
Capacity 
Factor 

Fuel cost  O&M Capital cost Tax cost 
Total costs 
at station 
(sent out) 

MLF Effect 

Total costs 
at regional 
reference 
node (sent 

out) 
North QLD 90% $8.77 $5.49 $15.39 $2.96 $32.61 -$1.55 $31.06 

Central QLD 90% $8.31 $5.49 $15.39 $2.96 $32.15 $3.18 $35.33 
Southwest 

QLD 90% $6.46 $5.49 $15.39 $2.96 $30.30 $1.59 $31.90 

Central 
NSW 87% $7.38 $5.64 $15.92 $3.06 $32.01 $0.65 $32.66 

Southwest 
NSW 87% $9.23 $5.64 $15.92 $3.06 $33.85 $0.69 $34.55 

LV(part of 
VIC) 91% $5.81 $4.98 $20.00 $3.85 $34.64 $0.35 $34.99 

Maximum 
cost               $35.33 

Minimum 
cost               $31.06 

Average 
cost               $33.42 

Source: ACIL Tasman 2005: 72 
 
Table 12.12  Average annual wholesale prices for ordinary electricity for NEM 

area ($/MWh) 
 

Year NSW QLD SA SNOWY TAS VIC Australia total weighted 
average prices 

Average Growth in 
price/year (%) 

1998-1999 33.13 51.65 156 32.34  36.33 41.33  
1999-2000 28.27 44.11 59.27 27.96  26.35 29.98 -27 
2000-2001 37.69 41.33 56.39 37.06  44.57 36.79 23 
2001-2002 34.76 35.34 31.61 31.59  30.97 29.57 -20 
2002-2003 32.91 37.79 30.11 29.83  27.56 28.62 -3 
2003-2004 32.37 28.18 34.86 30.8  25.38 25.87 -10 
2004-2005 40.19 29.42 36.65 34.8 311 27.92 29.45 14 

GWh generated in 2001/02 63,812 48,642 11,332 3,819  49,437   
Percent Australian total 

generated electricity 31.7 24.2 5.6 1.9  24.6   

 
Source: NEMMCO, 2005 website 
 

Table 12.13  Green Power eligible generator capacities at the end of 2002 
 
Sources; Geoscience Australia website 2006, Green Power website 2005(2) 

Name State Fuel Type 
Total 

Capacity 
in kW 

GP 
Generator 

KW 

GP type 
subtotals 

KW 

Commis- 
sioning date 

Capacity 
generators 

commissioned 
after 1/1/97 

New GP 
type 

subtotals 
KW 

Existing 
GP type 
subtotals 

KW 
Maryvale VIC Biomass 24,000 24,000   1937/76/89 0     

Upper Chittering WA Biomass 10 10   2001 10     
South Johnstone QLD Biomass (bagasse) 11,500 0   1997 0     

Tableland QLD Biomass (bagasse) 7,000 0   1998 0     
Babinda QLD Biomass (bagasse) 6,000 0   Unknown 0     
Bingera QLD Biomass (bagasse) 5,000 0   Unknown 0     

Fairymead QLD Biomass (bagasse) 6,750 0   Unknown 0     
Millaquin QLD Biomass (bagasse) 0 0   Unknown 0     
Moreton QLD Biomass (bagasse) 0 0   Unknown 0     

Mourilyan QLD Biomass (bagasse) 4,250 40,500   Unknown 0     
Ord Sugar Mill WA Biomass (bagasse) 6,000 6,000   1995 0     

Pioneer QLD Biomass (bagasse) 7,200 0   1958, 63 & 76 0     
Inkerman QLD Biomass (bagasse) 12,000 0   1963 & 1976 0     
Macknade QLD Biomass (bagasse) 3,000 0   1965 0     

VIC QLD Biomass (bagasse) 11,800 0   1965 & 1976 0     
Plane Creek QLD Biomass (bagasse) 20,000 0   1970&1997 0     
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Kalamia QLD Biomass (bagasse) 9,000 63,000   1976 0     
Invicta QLD Biomass (bagasse) 50,000 50,000   1976, 95 & 96 50,000     

Rocky Point QLD Biomass (bagasse) 30,000 30,000   2001 30,000     
Tully QLD Biomass (bagasse) 21,400     1956 65 75 97 0     

Mulgrave QLD Biomass (bagasse) 10,500     1970 0     
Proserpine QLD Biomass (bagasse) 16,000 47,900   1974,78 & 99 0     

Isis QLD Biomass (bagasse) 10,700 10,700   1965, 75 & ? 0     
Pleystowe QLD Biomass (bagasse) 10,100 0   1966 & 1975 0     

Marian QLD Biomass (bagasse) 18,000 0   1967, 76 & 78 0     
Racecourse QLD Biomass (bagasse) 10,500 0   1968 & 1982 0     

Farleigh QLD Biomass (bagasse) 13,000 51,600   Unknown 0     
Maryborough QLD Biomass (bagasse) 4,750 4,750   Unknown 0     

Mossman QLD Biomass (bagasse) 11,000 11,000   1954, 64 & 95 11,000     
Harwood NSW Biomass (bagasse) 4,500 0   1964 & 1982 0     

Broadwater NSW Biomass (bagasse) 8,000 12,500   1996 0     
Hambledon QLD Biomass (bagasse) 0 0   Unknown 0     
Woodlawn NSW Biomass (biogas) 25,000 25,000   Unknown 0     
Townsville QLD Biomass (biogas) 270     2000 0     

Ballarat VIC Biomass (digester gas) 60 0   1990 0     
Ballarat VIC Biomass (digester gas) 130 190   Unknown 0     
Bolivar SA Biomass (digester gas) 3,500 0   1993 0     
Glenelg SA Biomass (digester gas) 1,950 0   1994 0     

Port Adelaide SA Biomass (digester gas) 1,920 8,370   1995 0     
Woodman Point WA Biomass (digester gas) 1,200 1,200   1998 1,200     

Sunshine VIC Biomass (landfill methane) 7,500 7,500   1993 0     
Nowra NSW Biomass (landfill methane) 986     2002 0     

Swanbank QLD Biomass (landfill methane) 1,000 1,000   2002 1,000     
Molendinar QLD Biomass (landfill methane) 770     2002 0     

Reedy Creek QLD Biomass (landfill methane) 505     2002 0     
Stapylton QLD Biomass (landfill methane) 770 770   2002 770     
Suntown QLD Biomass (landfill methane) 770     2002 0     

Mornington VIC Biomass (landfill methane) 770     2002 0     
Wyndham VIC Biomass (landfill methane) 1,000     2002 0     

Broadmeadows VIC Biomass (landfill methane) 7,000     1993 0     
Belconnen ACT Biomass (landfill methane) 1,000     1999 0     

Mugga Lane ACT Biomass (landfill methane) 1,000     1999 0     
Lucas Heights I NSW Biomass (landfill methane) 4,000     1994 0     

Belrose NSW Biomass (landfill methane) 4,000     1995 0     
Lucas Heights II NSW Biomass (landfill methane) 9,000     1998 0     

Jacks Gully NSW Biomass (landfill methane) 1,000     2001 0     
Eastern Creek NSW Biomass (landfill methane) 7,000     2002 0     

Wingfield I SA Biomass (landfill methane) 5,000     1994 0     
Wingfield II SA Biomass (landfill methane) 2,000     1994 0     
Highbury SA Biomass (landfill methane) 2,000     1995 0     

Tea Tree Gully SA Biomass (landfill methane) 3,000     1995 0     
Pedler Creek SA Biomass (landfill methane) 3,000     1996 0     

Berwick VIC Biomass (landfill methane) 4,000     1992 0     
Corio VIC Biomass (landfill methane) 1,000     1992 0     

Clayton VIC Biomass (landfill methane) 10,000     1995 0     
Springvale VIC Biomass (landfill methane) 7,000     1995 0     
Brooklyn VIC Biomass (landfill methane) 1,000 77,000   2002 77,000     

Kalamunda WA Biomass (landfill methane) 2,000     1996 0     
Red Hill WA Biomass (landfill methane) 2,650     Unknown 0     

Brockway WA Biomass (landfill methane) 1,000     1994 0     
Canningvale WA Biomass (landfill methane) 4,000 9,650   1995 0     
Merrylands NSW Biomass (landfill methane) 120 120   1986 0     

Whytes Gully NSW Biomass (municipal waste) 5,000     2000 0     
Werribee VIC Biomass (sewage methane) 3,788 4,874   1996-97 4,874     

Luggage Point QLD Biomass (sewage methane) 3,200 3,200   1979 0     
Carrum Downs VIC Biomass (sewage methane) 7,500 0   1975 0     

Werribee VIC Biomass (sewage methane) 1,300 0   1995 0     
Werribee VIC Biomass (sewage methane) 7,000 0   1998 0     
Malabar NSW Biomass (sewage methane) 3,000 3,000   1999 3,000     
Subiaco WA Biomass (sewage methane) 1,200 1,200   1999 1,200     

Mount Gambier SA Biomass (woodwaste) 3,500 3,500   1968 0     
Vales Point B NSW Biomass (woodwaste) 5,000 0     0     
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Wallerawang C NSW Biomass (woodwaste) 5,000 0   1976/80 0     

Stapylton QLD Biomass (woodwaste) 5,000 5,000   2002 5,000     
Bayswater NSW Biomass (woodwaste) 5,000 0   1982/84 0     

Liddell NSW Biomass (woodwaste) 5,000 10,000   1999 10,000     
Tumut NSW Biomass (woodwaste) 17,000 17,000 530,534 2001 17,000 212,054 318,480 

Birdsville QLD Geothermal 150     1999 0     
Bendora ACT Hydro 610     1999 0     

Mount Stromlo ACT Hydro 700 1,310   1999 1,310     
Lake Baroom Dam QLD Hydro 300 300   1999 300     

Nymboida NSW Hydro 9,800 0   1928 0     
Oaky River Dam NSW Hydro 5,000 0   1950's 0     

Mullumbimby NSW Hydro 10,000 0   Unknown 0     
Chichester Dam NSW Hydro 110 0   2000 0     

Dungog NSW Hydro 350 0   2001 0     
Mount Piper NSW Hydro 350 10,810   Unknown 0     
Burrinjuck NSW Hydro 30,000     1938, 2002 0     

Brown Mountain NSW Hydro 4,000     1943 0     
Hume NSW Hydro 58,000     1957 1998 0     

Warragamba NSW Hydro 50,000     1959 0     
Keepit NSW Hydro 6,000     1960 0     

Bendeela NSW Hydro 80,000     1977 0     
Eraring NSW Hydro 7,400     2001 0     

Illawarra Water NSW Hydro 6,400 6,400   Unknown 6,400     
Dorrigo NSW Hydro 3 3   Unknown 3     

Tarraleah TAS Hydro 90,000 0   1938 0     
Butlers Gorge TAS Hydro 12,200     1951 0     

Tungatinah TAS Hydro 125,000     1953 0     
Trevallyn TAS Hydro 80,000     1955 0     

Lake Echo TAS Hydro 32,400     1956 0     
Wayatinah TAS Hydro 38,250     1957 0     
Liapootah TAS Hydro 83,700     1960 0     
Catagunya TAS Hydro 48,000     1962 0     

Poatina TAS Hydro 300,000     1964 0     
Meadowbank TAS Hydro 40,000     1967 0     

Cluny TAS Hydro 17,000     1968 0     
Repulse TAS Hydro 28,000     1968 0     
Rowallan TAS Hydro 10,400     1968 0     

Devils Gate TAS Hydro 60,000     1969 0     
Lemonthyme TAS Hydro 51,000     1969 0     

Cethana TAS Hydro 85,000     1971 0     
Wilmot TAS Hydro 30,600     1971 0     

Paloona TAS Hydro 28,000     1972 0     
Fisher TAS Hydro 43,200     1973 0     
Gordon TAS Hydro 432,000     1978 0     

Mackintosh TAS Hydro 79,900     1982 0     
Bastyan TAS Hydro 79,900     1983 0     
Reece TAS Hydro 231,200     1986 0     

John Butters TAS Hydro 144,000     1992 0     
Tribute/Newton TAS Hydro 82,800     1994 0     
Lake Margaret TAS Hydro 8,400     1995 0     

Parangana TAS Hydro 750     2002 0     
Todds Corner TAS Hydro 1,200     Unknown 0     
Waddamana TAS Hydro 0     Unknown 0     

Somerset Dam QLD Hydro 4,000 4,000   Unknown 0     
Thomson VIC Hydro 7,300 23,100   Unknown 0     

Burrendong NSW Hydro 19,000 0   1996 0     
Copeton NSW Hydro 22,500 0   1996 0     
Pindari NSW Hydro 5,000 0   2001 0     

Glenbawn Dam NSW Hydro 5,500 0   Unknown 0     
Yarrawonga VIC Hydro 9,000 61,000   1997 61,000     

Moorina TAS Hydro 1,000 1,000   Unknown 0     
Blue Rock VIC Hydro 2,200 0   Unknown 0     

Cardinia Creek VIC Hydro 3,600 5,800   Unknown 0     
Mulwala Canal NSW Hydro 2,000 0   2002 0     
Eildon Pondage VIC Hydro 4,500 0   1994 0     

Eppalock VIC Hydro 2,400 0   Unknown 0     
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Ord River WA Hydro 30,000 0   1996 0     

Glenmaggie VIC Hydro 3,800 0   1994 0     
William Hovell VIC Hydro 1,500 62,200   1994 0     
Yellow Rock NSW Hydro 4 4   2001 4     
Mannus Lake NSW Hydro 300 300   31717 0     
Williams Dam NSW Hydro 7,000 7,000   Unknown 0     

Ansty Hill SA Hydro 1,000 0   Unknown 0     
Guthega NSW Hydro 60,000     1955 0     
Tumut 1 NSW Hydro 330,000     1959 0     
Tumut 2 NSW Hydro 286,000     1961 0     
Murray 1 NSW Hydro 950,000     1966 0     
Murray 2 NSW Hydro 550,000     1968 0     
Blowering NSW Hydro 80,000     1971 0     
Tumut 3 NSW Hydro 1,500,000     1972 0     

Rubicon Falls VIC Hydro 300     1926 0     
Lower Rubicon VIC Hydro 2,700     1928 0     

Royston VIC Hydro 800     1928 0     
Rubicon VIC Hydro 9,200     1928 0     
Clover VIC Hydro 26,000     1944/45 0     

West Kiewa VIC Hydro 61,600     1955/56 0     
Eildon VIC Hydro 120,000     1956/57 0     

Cairn Curran VIC Hydro 2,000     1960 0     
McKay Creek VIC Hydro 96,000     1960 0     

Dartmouth VIC Hydro 150,000 468,600   1980 0     
Kareeya QLD Hydro 79,000     1957/59/2000 0     

Barron Gorge QLD Hydro 60,000     1963 0     
Koombooloomba Dam QLD Hydro 7,000     2000 0     

Wivenhoe QLD Hydro 4,700     2002 0     
Wivenhoe Dam QLD Hydro 500,000     1984 0     

Yarrangobilly Caves NSW Hydro 80 80   Unknown 0     
Wellington Dam WA Hydro 2,000 0 651,907 1992 0 69,017 582,890 
Wilpena Pound SA Solar 100     1998 0     

Watarru SA Solar 13     Unknown 0     
White Cliffs NSW Solar 42 42   1998 42     
Canberra ACT Solar 45 45   1995 0     
Tewantin QLD Solar 5 5   2001 5     

Mt Newman rail line WA Solar 75 75   Unknown 75     
Pinnacle Station QLD Solar 5 5   2002 5     

Broome WA Solar 4 4   1997 4     
Faulconbridge NSW Solar 4 4   2001 4     
Yarra Junction VIC Solar 3 3   Unknown 0     

Brunswick VIC Solar 20 0   Unknown 0     
Melbourne VIC Solar 7 0   Unknown 0     

Entertainment Centre NSW Solar 8 8   1998 8     
Nimbin NSW Solar 6 0   1995 0     

Bathurst NSW Solar 5 0   1998 0     
Dubbo NSW Solar 50 0   1998 0     

Queanbeyan NSW Solar 50 24,911   1999 24,911     
Redfern NSW Solar 10     1995 0     

Homebush NSW Solar 10     1996 0     
Sydney Superdome NSW Solar 70     1999 0     

Coconut Is QLD Solar 25     1996 0     
Alexandra Bay QLD Solar 4 4   Unknown 4     

Newcastle NSW Solar 5 5   2000 5     
Coniston NSW Solar 5     1995 0     

NSW Public Schools NSW Solar 204     1999 to date 0     
Hungtingwood NSW Solar 15 224   Unknown 0     

Manly Vale NSW Solar 10 10   1998 10     
North Keppel Island QLD Solar 4 4   1996 0     

Noranda WA Solar 3 3   2001 3     
Fitzroy Falls NSW Solar 5 5   1997 5     

Homebush Wetlands NSW Solar 64 64   2000 64     
Bulman NT Solar 55 55   2002 55     
Ashfield NSW Solar 8 8   1998 8     
Armidale NSW Solar 4 4   2000 4     
Bilgola NSW Solar 4 4   2000 4     
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Broke NSW Solar 4 4   2000 4     

Church Point NSW Solar 3 3   2000 3     
Woonona NSW Solar 4 4   2001 4     

Salamander Bay NSW Solar 10 10   Unknown 0     
Nathan QLD Solar 4 4   2001 4     

Tewantin QLD Solar 5 5   2001 5     
Corrikie Station QLD Solar 15 15   2002 15     

Inkerman Station QLD Solar 10 10   2002 10     
Pastoral Property QLD Solar 4 4   Unknown 0     

Tusmore SA Solar 9 9   2000 9     
Stansbury SA Solar 4 4   2001 4     
Brunswick VIC Solar 3 3   1995 0     

Pascoe Vale VIC Solar 5 5   2000 5     
Cranbourne South VIC Solar 3 3   2001 3     

Wendouree VIC Solar 5 5   2001 5     
Melbourne VIC Solar 11 11   Unknown 0     

Greater Melbourne VIC Solar 200 200   2001 200     
Eumundi QLD Solar 20 20   1996-2000 20     

Jilkminggan NT Solar 17 17   Unknown 0     
Parachilna SA Solar 21 21   2002 21     

Pyramid Hill VIC Solar 60 60   2000 60     
Nimbin NSW Solar 3 3   Unknown 0     

Lord Howe Island NSW Solar 10 0   1997 0     
Sydney NSW Solar 7 17   1997 17     

Olympic Boulevarde NSW Solar 150 150   2000 150     
Rockingham WA Solar 20 20   2000 20     

Axedale VIC Solar 24 24   Unknown 0     
Caboolture QLD Solar 5     2000 0     
Pine Bluff NSW Solar 6 6   2002 6     
Little Bay NSW Solar 4 4   1994 0     
Rozelle NSW Solar 4 4   1996 0     

Indigenous Community NT Solar 5 5   1999 5     
Boomerang Bore NT Solar 4 4   Unknown 0     
Hamilton Downs NT Solar 4 4   Unknown 0     

Kakadu NT Solar 4 4   Unknown 0     
Yagga Yagga WA Solar 20 20   1998 20     

Kalbarri WA Solar 10 0 26,174 Unknown 0 25,806 368 
Watarru SA Wind 6 19   Unknown 19     

Lake Bonney SA Wind 50,000 0   2002 0     
Merri Creek VIC Wind 10 10   Unknown 0     
Brunswick VIC Wind 10 0   Unknown 0     
Melbourne VIC Wind 8 45   Unknown 0     

Kooragang Is NSW Wind 600 690   1997 690     
Crookwell NSW Wind 4,800     1998 0     
Blayney NSW Wind 9,900 250,100   1999 250,100     

Coconut Is QLD Wind 10     1996 0     
Thursday Island QLD Wind 450 635   1998 635     

Hampton NSW Wind 1,200 1,200   2001 1,200     
King Island TAS Wind 750     1998 0     

Murdoch University WA Wind 20 20   1999 20     
Codrington VIC Wind 18,000 0   2001 0     

Malabar NSW Wind 150 150   1968 0     
Armidale NSW Wind 30 30   1997 30     
Epenarra NT Wind 80 80   Unknown 0     

Inkerman Station QLD Wind 8 8   2002 8     
Pastoral Property QLD Wind 10 10   Unknown 0     

Parkside SA Wind 5 5   1996 0     
Flinders Island TAS Wind 55 55   Unknown 0     
Flinders Island TAS Wind 25 25   Unknown 0     

Breamlea VIC Wind 60 60   1987 0     
Tortoise Head VIC Wind 10 10   late 80's 0     

Armadale WA Wind 30 30   1997 30     
Pitjinjarra settlement SA Wind 5 5   Unknown 0     

Wilson's Promontry Lighthouse VIC Wind 10 10   1997 10     
Gabo Island Lighthouse VIC Wind 10 10   Unknown 0     
Point Hicks Lighthouse VIC Wind 10 10   Unknown 0     
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Murdoch University WA Wind 5 5   Unknown 0     

Swan Valley WA Wind 20 20   Unknown 0     
Fraser Island QLD Wind 5 5   2001 5     

Windy Hill QLD Wind 12,000     2000 0     
Toora VIC Wind 21,000 183,975   2002 183,975     

Harbour Point SA Wind 10 10   1996 0     
Nobby's Head NSW Wind 5 5   Unknown 0     

Indigenous Community NT Wind 4 4   1995 0     
Boomerang Bore NT Wind 6 6   Unknown 0     
Salmon Beach WA Wind 360 0   1989 0     
10 Mile Lagoon WA Wind 2,025 0   1993 0     

Denham WA Wind 690 0   1998 & 1999 0     
Albany WA Wind 22,000 0   2001 0     

Exmouth WA Wind 75 27,160 464,407 2001 27,160 463,882 525 

TOTALS      8,246,487  
1,673,022     770,759  

770,759 902,263 

 
 
 
 

Table 12.14  Green Power generators commissioned 2003-2005 inclusive 
Sources; Geoscience Australia website 2006, Green Power website 2005(2) 

Type of generator Name of generator State or 
terri- tory 

Green Power 
generator capacity 

(kW) 

Date 
comm- 

issioned 

Type 
subtotal 

(kW) 
Bioenergy-Landfill Kelvin Road WA 2,200 2003   
Bioenergy-Landfill Millar Road WA 1,600 2003   
Bioenergy-Landfill Rochdale QLD 3,345 2004   
Bioenergy-Landfill Darwin NT 1,100 2005   
Bioenergy-Landfill South Cardup WA 6,000 2005   
Bioenergy-Landfill Whitwood Road QLD 1,113 2004   
Bioenergy-Other Camellia NSW 3,500 2003   
Bioenergy-Other Gympie Suncoast QLD 1,500 2003   
Bioenergy-Green Stapylton QLD 5,000 2003 25,358 
Hydro-Storage Googong ACT 600 2004   
Hydro-Storage Mt Bold SA 1,600 2004   

Hydro Nieterana TAS 2,000 2004   
Hydro-Storage Terminal Storage SA 1,900 2003   
Hydro-Storage Tinaroo QLD 1,600 2004   
Hydro-Pump Tumut 3  NSW 840 2003 8,540 
Ocean-Wave Energetech NSW 500 2005 500 

Solar-PV Queen Victoria Markets VIC 200 2003 200 
Wind Canunda Wind Farm SA 46,000 2004   
Wind Cathedral Rocks SA 66,000 2005   
Wind Challicum VIC 52,500 2003   
Wind Lake Bonney SA 80,500 2004   
Wind Starfish Hill SA 34,000 2003   
Wind Alinta WA 90,000 2005   
Wind Wattle Point SA 91,000 2005   
Wind Wonthaggi VIC 12,000 2003 472,000 
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Table 12.15  Calculation of additional Green Power generating capacity in 2003- 
2005 

 

 

New Green 
Power Gener- 
ating capacity 

(KW)  

Capac-
ity 

factor 
% 

Maximum New 
GP generator 

output per year 
(MWh)  

Existing Green 
Power Gener- 
ating capacity 

(KW)  

Maximum output from 
existing GP generators 

(MWh/year) 

 Totals in 
(MWh/year) 

Biomass 25,358 75 166,602 318,480 2,092,414  
Hydro 8,540 24 17,954 582,890 1,225,468  
Solar 200 25 438 368 806  
Wind 472,000 30 1,240,416 525 1,380  

Subtotals 506,098  1,425,411  3,320,067  
Maximum 

Green 
Power 
Output 

(MWh/year) 

     1,781,763 

 




