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Overview

Since its inception the Australian Renewable Energy Target (RET) has driven considerable investment in renewable energy projects, and an increasing percentage of electricity consumption is now being provided from new renewable generation, notably wind power. This expansion of electricity generated by renewables has several competing impacts on electricity prices in the short run. On the one hand, an increased penetration of renewables in wholesale electricity markets tends to lower the spot price. This is due to the so-called merit order effect by which renewables that have close to zero short run marginal costs displace higher operating cost generation and hence lower the overall price required for supply to meet demand within the wholesale electricity market. 
On the other hand, the cost of green certificates, reflecting the additional investment costs of renewable generation, is added to the retail price of electricity by the retailer who passes the costs of complying with their target on to consumers, or is paid for directly by users who manage their own compliance. A number of energy-intensive trade-exposed industries are (partially) exempt from either 60% or mostly 90% of RET costs.
This paper considers the distributional implications of the RET for different electricity consumers. Potential complexities for the analysis include the many drivers of wholesale price outcomes, the mix of regulated and competitive retail tariffs on offer in Australia, and the partial RET exemptions given to energy-intensive trade-exposed industries. 
Methods
The Australian RET operates in two parts: the Large-scale Renewable Energy Target (LRET)  and the Small-scale Renewable Energy Scheme (SRES). In this paper we focus on the LRET and associated investement in wind generation capacity. 
The expansion of renewable generation in the Australian National Electricity Market (NEM), in particular the large growth in wind capacity since the inception of policies promoting renewable generation, has had a notable influence on the price of wholesale electricity. As with any additional supply, the expansion of wind generation has placed downward pressure on wholesale prices. However, this phenomenon is more pronounced in the case of wind generation due to the fact that it has a very low short run marginal cost. This systematic correlation between spot price and wind generation in the short run is known as the merit order effect of wind generation. We use time series regression to estimate the merit order effect of wind on prices in the Australian NEM. This approach has been used to asses this effect in other countries and for individual states within Australia (Cludius, Hermann and Matthes 2013; Forrest and MacGill 2013; Gelabert, Labandeira and Linares 2011; Jónsson, Pinson and Madsen 2010; Woo et al. 2011; Würzburg, Labandeira and Linares 2013). 
We calculate the merit order effect for two periods i) mid-2011 to mid-2012 (pre carbon pricing) and ii) mid-2012 to mid-2013 (post carbon pricing). The wholesale price in the NEM is modelled as a function of the feed-in of wind and total demand. A logarithmic transformation of the price takes account of the fact that the impact of wind is expected to be higher at the high demand end. Dummy variables for seasonal trends on a daily timescale and a binary variable for weekends are also included. To account for transient changes, an autoregressive term is included in the model. Because prices are very volatile in the Australian electricity market, they were censored to reflect reasonable operating conditions and a Tobit model used to estimate the relationship between prices, wind and load.
In order to assess the cost pass-through of the estimated merit order effect and RET costs to different groups of electricity consumers, especially in the context of regulated retail tariffs, retail price determinations by the regulating authorities and underlying models were analysed to determine if and to what extent lower wholesale prices are passed forward to consumers and if RET costs in regulated retail tariffs reflect green certificate prices as observed on the market.
Results

We estimate merit order effects of -2.30 A$/MWh in 2011-12 and -3.29 A$/MWh in 2012-13.  The effect after the introduction of a carbon price is higher by approximately A$1/MWh which is a result of higher wind penetration and the higher operating costs of the marginal generation that wind displaces. As an indicator for RET costs, a volume-weighted average of the allowance for RET costs in regulated retail tariffs is calculated at 3.38 A$/MWh in 2011-12 and 5.29 A$/MWh in 2012-13. This estimate represents a conservative estimate of RET costs as some of the approaches used by jurisdictions to determine the allowance lead to RET certificate prices that are higher than the observed market prices. We apply a range of different pass-through rates to merit order effects and RET costs to reflect retail market structure and exemptions for industry and calculate indicative net impacts for a range of “typical” energy user classes, such as households, small business and energy-intensive industry.
Our results highlight likely significant redistributive transfers between different energy user classes under current RET arrangements. In particular, some energy-intensive industries are benefiting from lower wholesale electricity prices whilst being largely exempted from contributing to the costs of the scheme. By contrast, many households are paying significant RET pass-through costs whilst not necessarily benefiting from lower wholesale prices. 
Conclusions

Our findings suggest that the financial benefits and costs of the RET for energy consumers could potentially be more equitably distributed. While it is impossible to estimate net effects for individual consumers with great certainty, our analysis points to two key policy implications i) the potentially large financial transfers between energy users arising from the current level (and extent) of RET exemptions for some favoured large energy-intensive industries and ii) the question to what extent the, perhaps only short term, benefits of the RET in putting downward pressure on wholesale prices are passed through to different energy consumer classes. 
Contrasting the estimated reduction in wholesale prices with the costs of the RET to exempt industries, suggests that some companies might be currently significantly overcompensated for their contribution to the costs of the RET by the merit order effects of wind, particularly those exempt from 90% of RET costs. There is scope for re-examining these assistance rates in light of reduced wholesale prices due to merit order effects, as a broader liability base could reduce the cost of the RET for remaining electricity consumers, and, in particular, households.

Furthermore, when evaluating the impact of the RET on electricity prices, both its costs, but also its benefits should be taken into account. At the moment the focus is on RET costs added to the retail price of electricity. However, the distributional effects of the RET are likely being worsened at present by regulators not adequately passing on lower spot prices through to residential households and small businesses on default regulated tariffs due to their various methodologies for estimating wholesale energy purchase costs. If retailers passed through more of the reduction in wholesale prices, induced at least in part through additional renewable generation, the overall effect of the RET on retail electricity prices could be considerably smaller. 

There might be a case for removing the regulation of retail prices in some jurisdictions. All consumers including households and small business already have the right to opt-out of a regulated tariff and take up a market offer. Some States have removed default regulated tariffs entirely. However, there are concerns regarding the level of effective competition being achieved within competitive retail market arrangements given the current dominant positions of three major vertically integrated ‘gentailers’ in the NEM. Therefore, a first step could be for governments to give some guidance on how regulators could better incorporate reduced wholesale prices due to merit order effects in retail tariffs, as in the AEMC report on best practice retail price methodology (AEMC 2013). More generally, these findings support the growing international appreciation that policy makers need to better integrate distributional assessments into policy design and implementation.
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