3                                   Productivity Gains From Electricity Reform In Australia: A Dynamic Assessment                     Reza Fathollahzadeh A, KFUPM


productivity gains from electricity reform in Australia: 

A Dynamic assessment
 Reza Fathollahzadeh Aghdam,
King Fahad University of Petroleum and Minerals 
+966-3-860-7525
rezafa@kfupm.edu.sa
Overview
The Australian electricity industry has undergone a significant reform in the past 15 years. This reform is often called the market reform attributable to its underlying free market philosophy. The reform has changed almost every institutional facet of the industry including: organisational setting, market structure, regulatory framework and ownership arrangement. The traditionally vertically integrated organisation of the industry has been functionally unbundled. The market structure of the industry has been drastically moved away from the traditional order-of-merit mechanism to a mandatory bid-based system. A nation-wide regulatory framework has been formed for overseeing and harmonizing activities of state-based regulatory bodies. Further, considerable parts of the industry have been either corporatised (yet remaining under public ownership) or privatised. While much of these changes took place by the year 2002, some changes have accomplished in recent years. The process of institutional change in the industry is continuing as challenges keep emerging.

The principle rational behind the market reform has been that this reform will improve the productivity of the industry and ultimately will enhance social well-being of people. Several studies have been conducted to substantiate this rationale. These include: Commission (1995); Whiteman (1999); Short et al .(2001); short et al. (2001) and Abbott (2006). These studies, this paper argues, have been inadequate to fully accomplish this task, mainly because of employing partially-weak or biased methodological frameworks. The objective of this paper is to analyse the dynamics of productivity changes in the Australian electricity industry on the basis of a panel dataset for the period 1969–2007 across Australian States and Territories. The paper measures various Total Factor Productivity (TFP) indices, using a dynamic framework. The paper also conducts several hypotheses-testings to identify whether or not the industry’s comparative efficiency measures are truly improved because of the aforementioned institutional changes.
Methods
Similar to Coelli(1998), this paper measures various TFPs of the Australian electricity industry on the basis of (input-oriented) Malmquist index. The Malmquist TFP index allows for decomposing, say, TFP growth into those of which are due to comparative efficiency gains (moving towards the frontier) and those of which are due to technological improvements (shifts in PPF). It is logical to think that comparative efficiency gains would be the most desirable outcome of introducing ‘competition’. Therefore, this paper also develops a set of hypotheses that can test the causality between comparative efficiency measures and variables that are capturing reform’s institutional changes. Hypotheses are tested using the Analysis of Variance (ANOVA) technique.  
Results
The most intriguing findings are selectively presented in Table 1 and Figure 1, below. 
Conclusions

Several empirical studies have shown significant improvements in productivity measures of the Australian electricity industry in the past two decades. Some studies have endeavoured to associate these improvements to the institutional changes that have taken place as a result of electricity reform of the 1990s and onwards. Key institutional changes included functional unbundling, market restructuring, regulatory reform, public corporatisation and privatisation. This paper analyses the dynamics of productivity changes in the Australian electricity industry and conducts several hypotheses-testings, with aview to identify whether the industry’s comparative efficiency measures are truly improved because of the aforementioned institutional changes. The results reveal that the productivity gains in the industry have been largely driven by technological improvements and, to a lesser extent, by comparative efficiency gains. The results also reveal that reform-induced institutional changes have made insignificant contribution to efficiency gains at the levels of generation and network segments. There are however extents of efficiency gains – only at industry level – that can be attributed to ‘functional unbundling’ and ‘public corporatisation’.
Selective Table & Figures
Table 1: Impact of reform-induced institutional changes on comparative efficiency measures
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Figure 1: Economic efficiency and corresponding TFP index (model2) in entire electricity industry
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						Test		1		2		3		4		5

						Reform variable		S1		S2		R1		O1		O2

		level of aggregation		Model		efficiency measure		Functional Unbundelling		Bid-base Market		National Regulatory Framework		Public Corporatization		Privatization

		Electicity Supply Industry		1		technical efficiency		high		low		insignificant		high		low

				2		price efficiency		high		insignificant		insignificant		high		low

		Thermal Generation Segment		3		technical efficiency		insignificant		insignificant		insignificant		insignificant		insignificant

				4		price efficiency		insignificant		insignificant		insignificant		insignificant		insignificant

		Transmission and Distribution		5		technical efficiency		insignificant		insignificant		insignificant		insignificant		insignificant

				6		reliability efficiency		na		insignificant		insignificant		na		na
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Chart1

		1969		1		1

		1970		1.053		1.032

		1971		1.036152		1.039224

		1972		1.035115848		1.048577016

		1973		1.0454670065		1.0873743656

		1974		1.0569671436		1.0938986118

		1975		1.0252581292		1.0829596257

		1976		1.0027024504		1.0548026754

		1977		1.0117267725		1.0020625416

		1978		1.0016095047		1.0040666667

		1979		1.0126272093		1.0422212

		1980		1.030854499		1.0432634212

		1981		1.0122991181		1.0443066847

		1982		0.9950900331		1.0275977777

		1983		0.9473257115		0.9885490622

		1984		0.9397471058		0.9796521206

		1985		0.9735780016		0.9943469024

		1986		0.9891552496		1.0112507998

		1987		0.9931118706		1.0092282982

		1988		1.0169465555		1.0586804848

		1989		1.0240651814		1.0735020115

		1990		1.0414742895		1.0938985498

		1991		1.0779258896		1.1332788976

		1992		1.0585232236		1.117412993

		1993		1.0733425487		1.1397612529

		1994		1.0550957254		1.1249443566

		1995		1.0814731185		1.1530679655

		1996		1.1204061508		1.1934253443

		1997		1.1652223968		1.2328083806

		1998		1.1780398432		1.2365068058

		1999		1.156835126		1.2068306424

		2000		1.1603056314		1.228553594

		2001		1.1672674652		1.2273250404

		2002		1.1275803714		1.1929599393

		2003		1.3282896775		1.3981490488

		2004		1.4053304788		1.4848342899

		2005		1.3280373024		1.4195015811

		2006		1.3134288921		1.4124040732

		2007		1.2346231586		1.2810504944
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		year		effch		techch		pech		sech		tfpch

		1969		1		1		1		1		1

		1970		0.98		1.053		0.987		0.992		1.032

		1971		1.00254		1.036152		0.989961		1.01184		1.039224

		1972		1.0125654		1.035115848		1.001840532		1.00981632		1.048577016

		1973		1.0399046658		1.0454670065		1.0128607779		1.0259733811		1.0873743656

		1974		1.0347051425		1.0569671436		1.0108350563		1.022895461		1.0938986118

		1975		1.0553992453		1.0252581292		1.0189217367		1.034147311		1.0829596257

		1976		1.0501222491		1.0027024504		1.0189217367		1.0300107218		1.0548026754

		1977		0.9892151586		1.0117267725		1.0066946759		0.9816002179		1.0020625416

		1978		1.0010857406		1.0016095047		1.0197817067		0.9806186177		1.0040666667

		1979		1.0281150555		1.0126272093		1.0248806152		1.0021922272		1.0422212

		1980		1.0106370996		1.030854499		1.0187313315		0.9911681127		1.0432634212

		1981		1.0308498416		1.0122991181		1.0217875255		1.0080179707		1.0443066847

		1982		1.0308498416		0.9950900331		1.0197439505		1.0100340066		1.0275977777

		1983		1.0421891899		0.9473257115		1.0279019021		1.0120540746		0.9885490622

		1984		1.0411470007		0.9397471058		1.0237902945		1.0150902368		0.9796521206

		1985		1.0203240606		0.9735780016		1.0135523915		1.0049393345		0.9943469024

		1986		1.0213443847		0.9891552496		1.0135523915		1.0059442738		1.0112507998

		1987		1.0152163184		0.9931118706		1.0115252867		1.002926441		1.0092282982

		1988		1.0405967264		1.0169465555		1.005456135		1.0330142342		1.0586804848

		1989		1.0478809034		1.0240651814		1.0145052402		1.0309482058		1.0735020115

		1990		1.0499766653		1.0414742895		1.0155197455		1.0309482058		1.0938985498

		1991		1.0499766653		1.0779258896		1.0145042257		1.031979154		1.1332788976

		1992		1.0541765719		1.0585232236		1.0175477384		1.0330111331		1.117412993

		1993		1.0605016313		1.0733425487		1.0185652862		1.0381761888		1.1397612529

		1994		1.0658041395		1.0550957254		1.0206024167		1.0402525412		1.1249443566

		1995		1.0658041395		1.0814731185		1.0226436216		1.0381720361		1.1530679655

		1996		1.0636725312		1.1204061508		1.0195756907		1.0392102081		1.1934253443

		1997		1.0562268235		1.1652223968		1.0114190852		1.0402494183		1.2328083806

		1998		1.0477770089		1.1780398432		1.0134419233		1.0298469241		1.2365068058

		1999		1.0414903469		1.156835126		1.0164822491		1.0216081487		1.2068306424

		2000		1.0560712117		1.1603056314		1.0205481781		1.0318242302		1.228553594

		2001		1.0486787132		1.1672674652		1.0215687263		1.0235696364		1.2273250404

		2002		1.0549707855		1.1275803714		1.0256550012		1.0256167757		1.1929599393

		2003		1.0496959316		1.3282896775		1.0256550012		1.0204886918		1.3981490488

		2004		1.0538947153		1.4053304788		1.0174497612		1.0327345561		1.4848342899

		2005		1.0654875572		1.3280373024		1.0316940578		1.030669087		1.4195015811

		2006		1.0729459701		1.3134288921		1.0316940578		1.0378837706		1.4124040732

		2007		1.0353928611		1.2346231586		1.0213771173		1.0119366763		1.2810504944






