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Overview

As a means to keep emissions low, the power sector in Malaysia benefits from the heavy subsidies provided for its gas inputs. However, such an intervention disrupts the price mechanism and causes inefficient resource allocation. However, removing the gas subsidy without provision for alternative clean energy will result in gas being substituted with cheaper energy inputs such as coal that will increase CO2 emissions. In addition, the government encourages the generation of electricity from renewable energy (RE) sources with the implementation of Fit-in-Tariff (FiT) policy in light of environment and climate change issues, and to strengthen energy security while diversifying energy supplies. However, financing FiT framework by passing the cost only to electricity users is not effective enough to develop RE sources in the electricity sector. Any subsidy reform inevitably has economic, social and environmental consequences. Hence comprehensive assessments of their potential implications are important. The lack of quantitative analysis on how fuel subsidy reforms would operate through the Malaysian economy has given rise to doubts and faces resistance from the general public. This study examines the impact of the removal of gas subsidies in the power sector on the Malaysian economy taking into account market inter-dependence in both the outputs and factors of production. The study also evaluates and compares several methods of levying funds and remunerating the existing FiT mechanism, which has been identified as the main policy instrument implemented by Malaysia for promoting electricity from RE sources. 
Method
General equilibrium models through considering all economic agents constitute a comprehensive analysis of the effects of an energy policy on the economy as a whole or a sector specifically. They are able to trace the impacts of policy changes on the entire economy in the electricity sector. This paper applied a CGE model as an analytical tool to achieve research objectives. A detailed single-country, multiple-sector, comparative statistic CGE model of the Malaysian economy is constructed, which focuses on the electricity sector and its linkages with renewable energy development. The model incorporates two elements that distinguish it from existing general equilibrium models. Firstly, it captures the electricity sector which receives power from four energy types namely gas, coal, oil and RE sources. Secondly, it contains a special extension module for the promotion of electricity produced from renewable energy source under a FiT financing mechanism. This modeling framework allows the evaluation of economy-energy interactions in an integrated and consistent way that has not been previously addressed in any existing studies in Malaysia. The model is used to quantify the economy-wide effects of gas-based electricity subsidy reform under with and without revenue offsetting scenarios. More specifically by utilizing a revenue recycling policy, the additional revenue from subsidy removals can be allocated for the promotion of renewable energy within the power generation sector.
Results

The magnitude and direction of macroeconomic and sector-specific variables, including GDP growth, outputs, prices, structural changes and electricity generation from different sources are identified by the results. The  simulation results indicate that removing the gas subsidy from the electricity generation sector would raise the price of electricity. Since electricity is used as an intermediate input in most industries, a rise in its price will lead to an increase in the cost of production and hence contract economic activity. This is reflected by a decrease in real GDP and total employment. Some of the key price variables are influenced positively by the policy shock such as consumer price index (CPI). Subsidy revenue recycling plan shows that as a result of the gas subsidy removal and reallocating it into the economy in the form of the RE electricity production subsidy, the negative impacts on macroeconomic variables are mitigated. The study also found that the FiT policy modiﬁes the production structure of the electricity sector with inter-fuel substitution, making it less dependent on energy imports. There is a shift from fossil-fuel power generation, in particular coal, toward renewable sources.
Conclusions

Impact assessment of policy instruments plays a crucial role on making tough decisions related to the electricity sector. This paper applied a CGE model to investigate the short-run effects of the gas-based electricity subsidy removal and FiT policy on the Malaysian economy as a whole and electricity sector specifically. Based on the simulation analysis, several conclusions are summarized. First, relative to the percentage increases in RE electricity production, the negative macroeconomic impacts of the gas-based electricity subsidy removal and FiT policies would not be very large. Second, According to our results, compared with subsidy removal plus reallocating into the RE electricity generation policy,  Malaysia's FiT policy would be more effective in promoting the generation of electricity from renewable energy sources, although it leads to the higher macroeconomic costs. Third, it can be concluded that the implemented FiT support scheme is not high enough for RE technology to break even, given its huge cost disadvantage compared to other fossil fuel technologies. So, financing RE electricity production through FiT support accompanied by the gas subsidy will appraise the contribution of the RE industry in electricity generation.
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