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Overview

Global warming and its effects on climate change have become major international issues in recent decades. Environmental policy instruments have been designed to assist the achievement of climate change mitigation targets. These instruments attempt to effect structural changes in production behaviour on intermediate and primary inputs use and their reallocation between economic activities and in altering the consumption patterns of final consumers. Such instruments are increasingly used world-wide to limit CO2 emissions and are now being deliberated in Malaysia. The Malaysian government has set a target to reduce the nation’s CO2 gas emissions proportion of GDP by 40% from 2005 levels by 2020. However, the lack of authoritative studies on how environmental policy instruments such as environmental taxes and command-and-control policies would operate through the Malaysian economy have generated strong resistance and doubts from various parties. This study evaluates the impact of such policy implementation for Malaysia taking into consideration the specific complexities of her labour force, employment issues, national development targets, welfare and other economic and social aspirations. Of interest is that this is the first attempt at promoting energy-environmental policies for Malaysia using the latest officially published input-output tables.
Method
Environmental policies indirectly impact economic variables such as economic growth, employment, and welfare. The complexity of the inter-linkages between economic, environmental, and social variables calls for economy-wide quantitative analysis for assessing the effectiveness of emission control policies. This study specifically constructs a detailed single-country, multiple-sector, and comparative static computable general equilibrium model of the Malaysian economy with special reference to energy and environment linkages. A Hicksian welfare criterion is utilized to determine the impact of revenue shifts in any carbon abatement policy. This model differs from existing general equilibrium models in a number of ways. First, emissions are linked directly to the main energy source within the economic core of the model. Secondly, comparisons between the various environmental instruments are made in a uniform framework and the results appraised through a common macroeconomic environment. Thirdly, the model includes the construction of a special module for the analysis of the use of greener energy inputs. Fourthly, different emission reduction measures are designed to counteract any overestimation of the costs of mitigation. Finally, a detailed disaggregation of energy sectors in the extended model and database provides a more precise assessment of the impact and costs of emission abatement policies. The constructed model and database are used to simulate economy-wide, comparative static effects of alternative environmental policies, including a carbon tax scheme accompanied by compensating programs and command-and-control policy. The fundamental economic structure of the model is similar to the well-known model of the Australian economy by Horridge (2006). The baseline data comprises production linkages in the Malaysian input output tables published by the Department of Statistics (2010), a representative household, a general government sector, an investment sector, inventory changes, and a foreign sector combined with macro- and micro-economic specifications of market clearing, resource supplies, trade balances, and other constraints. To more accurately estimate the impacts of policies, three aggregated energy commodities in the original latest Input-output tables (2010) were disaggregated into new energy commodities. 
Results

The simulation results highlight the magnitude and direction of environmental, macroeconomic and sectoral-specific variables of interest which encompass sectoral outputs, prices, GDP growth, supply of primary and intermediate inputs, structural changes, and the utilization of greener energy inputs. Revenue neutrality assumptions show that carbon taxation is the best choice when it can provide a double dividend if the generated revenue is used for the purpose of reducing household existing taxes. The notion of the double dividend is confirmed when the change in the tax structure will result in a welfare improvement, while CO2 emission is decreased effectively. The study also found that under carbon tax policy relative to command and control policy the use of renewable energy will increase more substantially. The results from command-and –control policy shows that marginal abatement cost of reaching to the same level of total CO2 emission reductions resulted from carbon tax policy is relatively higher due to the higher distortionary effects of command and control policy.
Conclusions

Based on the different scenarios, the following conclusions can be drawn. First, relative to the percentage changes in CO2 emission reductions, the negative macroeconomic impact of the carbon taxes and CAC policies would not be very large. Secondly, it can be concluded that with regard to mitigation of CO2 emissions, fuel switching is an important challenge. This would enable producers to move towards more efficient energy or other non-energy intensive goods or other primary factors of production, thus lowering the equity effects of introducing CO2 emissions abatement policies in the Malaysian economy. Thirdly, as a result of introducing both the carbon tax and CAC polices, relative prices would change and lead to alterations in consumption patterns since the demand from fuels with high carbon emission intensity will decrease unlike the increase in demand for fuels with low intensities and also because it would shift from energy to other commodities. Fourthly, structural change in favour of the production of renewable energy would increase quite strongly in the case of the carbon tax plus recycling revenue scenario. Fifthly, a double dividend effect is reaped when the revenue from carbon tax is recycled through lower existing consumption taxes for the household sector; welfare increases while carbon emissions decrease effectively. Sixthly, this study thus highlights the necessity of including a compensation plan to complement other policies and measures. This can be achieved by redistributing the carbon tax revenues through the reduction of other distortionary taxes to mitigate the negative economic effects of a carbon tax and to improve the environment as well as to assist heavily energy-dependent industries and households. Finally, the general equilibrium quantification of alternative policy instruments on the direction and order of changes in the endogenous variables sheds light for facilitating objective decision-making by environmental and/or macro policy makers in Malaysia.
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