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Overview

The relationship between economic growth and environmental protection should be considered by all economies. The equilibrium between economic growth and environmental protection deserve the concern of the policymakers. On this sense, the reduction of the fossil fuels consumption plays a fundamental role in the environment conservation. The Environmental Kuznets Curve (hereafter EKC) has merited attention of the literature, namely analyzing the EKC with different variables and several methodologies (Jiang and Guan 2016; Robalino-López et al. 2015). Empirically, the EKC analyse the relationship between the economic growth and the CO2 emissions. The literature is mainly focused on the validity of the environmental Kuznets hypothesis worldwide, but the empirical evidence for the Australia remains scarce. Australia is the sixth largest country in the world. This year celebrate its twenty-sixth consecutive year without resection. However, it is one of the ten largest emitters of greenhouse gases, mainly caused by the energy use. Besides, this country has a strong endogenous potential on energy sources, which includes coal and oil. Regarding the gross final energy consumption, it is mainly satisfied using the oil products. Concerning the renewable energy, the country has extensive resources of solar and wind, (IEA 2012). Therefore, this paper intends to answer the following questions: is the environmental Kuznets curve hypothesis verified in Australia?; and(ii) how the decoupling index in Australia behave?

Methods

This paper uses annual data comprising the time span from 1965 to 2015 for Australia. The variables used includes: Gross Domestic Product (GDP_LCU), share of Renewable Energy in Primary Energy Consumption (RES), CO2 emissions (CO2), share of Oil in Primary Energy Consumption (OIL) and share of Coal in Primary Energy Consumption (COAL). The database sources are World Development Indicators and BP Statistics. All the variables were converted into their natural logarithm, the meaning of prefixes “L”. 

The  approach applied is the Autoregressive distributed lag (hereafter ARDL) model, proposed by Pesaran, Shin, and Smith (2001). The ARDL model has some characteristics such as: (i) the results are not skewed in small samples; (ii) it is robust to the correction of outliers through dummies, without affecting the efficiency of the results (iii) application of variables with a different integration order or borderline, certifying that they are not I(2); (iv) it can deals with endogenous variables. Being that all variables are integrated of order one, but some variables are fractionally integrated, it was not compromised the use of the ARDL. Moreover, this approach allows obtain the short- and long-run coefficients for the relationships between GDP and CO2 emissions. Therefore, this information is used to test the validity of EKC proposed by Grossman and Krueger (1991), such as noted by the literature (Bouznit and Pablo-Romero 2016; Mrabet and Alsamara 2017). The quality of the estimation was checked to reduce the likelihood of the skewed results. The residual diagnostic tests were performed, namely LM Breusch-Godfrey test, ARCH test, Jarque-Bera test to certify that the residuals not have a serial correlation, heteroskedastic errors, and if they have a normal distribution. Moreover, the stability tests were performed, namely, Ramsey RESET test and CUSUM and CUSUM of squares, and they prove that the model is well specified and it is stable.
The cointegration were evaluated by using the ARDL bounds test proposed by Pesaran, Shin, and Smith (2001).The null hypothesis provides that variables are not cointegrated. For robustness check, it was performed the Decoupling Index (hereafter DI) proposed by OCDE (2002). This index results on three possible effects: absolute decoupling, relative decoupling and coupling. The absolute decoupling means that the CO2 emissions decrease while the economy grows (DI≥1). The relative decoupling means the effect of the CO2 emissions and the economic growth increases simultaneously, but the economic growth increases with a higher rate than the rate of CO2 emission (0 < DI < 1). The coupling means that CO2 emissions increase faster than the GDP (DI ≤ 0).
Results

This paper supports that in Australia is verified the hypothesis of EKC, that is an inverted U-shaped. This means that the economic growth boosts the CO2 emissions. The turning point is 28.2991, in natural logarithm, and in the local currency unit is 1,950,486,608,121.5. To achieve this level of income it is necessary around 5 years and 9 months. At this point the emissions start to decrease while the income remains grow. In the initial phase the economic growth increased and the CO2 emissions increases too. As such appropriate the policy intervention is required in that initial phase, in order to mitigate the environmental damages. The RES have no impact on CO2 emissions. Although this outcome are not the expected, the literature supported a positive impact, (Lantz and Feng 2006), and a negative impact, (Robalino-López et al. 2015). Regarding the DI, it was calculated both for the total period, and for the decades. The results are showing that Australia had a relative decoupling. This means that CO2 emissions grow at the same time than the economic growth, but with lower growth rate.

Conclusions

This paper applies an ARDL approach to analyse the relationship between economic growth and CO2 emissions through the EKC and the DI, for Australia from 1965 to 2015. The method used proves be appropriated to deal with the data features and allows to capture the short- and long-run effects. The results of this paper reveal great consistency. The relative decoupling reveals, that in the 60’s of the 19th century, the CO2 emissions and the economy were follow an upward trajectory. Over the years the CO2 emissions has grown at a lower speed and the DI increases in direction to the absolute decoupling. These findings were supported by the EKC. In fact, it demonstrates an ascending trajectory of the CO2 emissions and the GDP. Before the inflection point, the DI will continue to increase to achieve the 1 i.e. absolute decoupling. In this moment, the CO2 emissions will decrease, according to the EKC. Therefore, this paper indicates that in the long-run, Australia could have a strong decoupling effect. Accordingly, the policymakers should ensure the continued economic progress of the Australia, to achieve the absolute decoupling. Although the RES are not reducing the CO2 emissions, the economic growth without recession proves that this country could achieve their goals of the COP21. Therefore, the investment in the energy efficiency could play a fundamental role in the CO2 emissions reduction. The policymakers should incentivize the investment in the energy efficiency to reduce the CO2 emissions. this mechanism could be a precious way to guarantee the economic sustainability. on this sense, the use of the more environmental friendly technologies as well as more efficient must deserve further research.
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