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Overview
The paper aims to perform quantitative analysis on a low carbon society outlook of Malaysia to 2035 in the context of comprehensive adoption of “fossil-fuel free” measures which include enhanced utilization of renewable energy for power generation and as transport fuels, improved sectoral energy efficiency covering more efficient industrial processes, improvements in household appliances and improved thermal efficiency in electricity generation.
Methods

This study gives an update to our 2008 study on the macroeconomic and energy outlook of Malaysia to 2030 (Gan and Li, 2008).  The results were derived with revision to the integrated econometric model utilized in our earlier study for consistency and projection period is extended to 2035.  The model now consists of 198 equations with 46 equations for the macroeconomic sub-model, and 152 equations for the energy-environment sub-model.  This study continues past practice in developing our own macroeconomic outlook for Malaysia till 2035.  From here, the Reference scenario and the Technologically Advanced scenario are developed to examine future energy trends.  The Reference scenario simulates current trends and policies as implemented in Malaysia by the end of 2007, assuming its continuation till 2035.  Whereas Technologically Advanced scenario assumes accelerated deployment and transferring of advanced and green technologies alongside of supportive governmental policies directed towards the adoption of such technologies.  

Key Results

Economic growth of Malaysia is expected to average 4.3% from 2007 to 2035 with the size of real gross domestic production (GDP) in constant 2000 price reaching US$432 billion in 2035 compared with US$133 billion in 2007.  On energy outlook, total primary energy demand (TPES) in the Reference scenario is anticipated to increase by 2.6% per year between 2007 and 2035, reaching 145Mtoe in 2035, double to that of 70Mtoe in 2007 (Fig. 1).  Fossil fuels remain the dominant source of primary energy to Malaysia, accounting for nearly 97% of overall increment between 2007 and 2035.  Coal will be the fastest growing fuel among the fossil fuels used in Malaysia, increasing by 4.5% per year between 2007 and 2035, due to governmental policy which favors its use for power generation as a means to reduce gas dependency.  On the other hand, TPES in the Technologically Advanced scenario is anticipated to be 130Mtoe, 10% lower compared with the Reference scenario (Fig. 1).  Major gains will come from electricity generation, contributing 34% or 5.1Mtoe of total reduction.  This is followed by industry at 27% (4Mtoe), transport at 21% (3.1Mtoe), household and commercial sectors combined at 18% (2.7Mtoe).  Overall CO2 emissions will drop to 358 million tons of CO2 equivalent (MtCO2) in 2035 under Technologically Advanced scenario, a 56 MtCO2 reduction compared with the Reference scenario (Fig. 2).  CO2 emissions reduction see largest drop from energy efficiency improvement, notably at end-use side which accounts for half of the reduction.  This is followed by electricity generation at 26%, and fuel switching including nuclear at 23%.
	Fig. 1 TPES by fuel in Reference and Technologically Advanced scenarios in 2035
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	Fig. 2 Outlook of CO2 emission reductions to 2035
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Conclusions

This study analyses a low carbon society outlook of Malaysia to 2035 in the context of extensive utilization of renewable energy sources for electricity generation and as transport fuel, in addition to improved energy efficiencies across all sectors.  Reference scenario projected a steady growth of Malaysia’s economy with a decreasing yet sustained industry component.  On energy outlook, findings in the Reference scenario depict an unsustainable development given increasing energy bills with larger imports anticipated for coal in particular, and oil and gas in near future, in addition to increasing trend of CO2 emissions.  In alternative scenario, the Technologically Advanced scenario demonstrates how extensive use of renewable energy sources and promoting efficient use of energy across sectors could effectively address over reliance on fossil fuels and reduce CO2 emissions.
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