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Abstract:

The motivation by the fact that the rapidly changing economic and demographic structure in the GMS is of interest to assess the energy system development associated with its environmental implication. In addition, there are few studies focused on energy system development related the GMS (see e.g. Norconsult (2002), Mercados Energeticos – Soluziona (2004), Yu et al. (2005), World Bank (1999) and JBICI (2002) but most of them conduct only regional trade in the power system.

In this paper, the benefits of energy trade among the Greater Mekong Subregion (GMS) is analyzed on economy wide, energy resource mix, energy system cost and the environment i.e. CO2, SO2, CH4 and NOx emissions as well as the electricity generation capacity mix in the case of the GMS countries. In this regard, a least-cost energy system optimization model so call “MAKet Allocation model” are employed. A MARKAL based model” of integrated energy system of Cambodia, Lao PDR, Myanmar, Thailand and Vietnam is developed to assess the effects of level of energy cooperation for meeting the energy demand of these countries through 2000 – 2035 planning horizon. Additionally, five separated national MARKAL based energy systems of the five countries are also formulated to evaluate the energy system changes under three levels of energy cooperation i.e. restricted energy trade case (base case), no energy trade case and unrestricted energy trade case.

Three implications are summarized to illustrate benefits of energy trade among the GMS;

The cost implication is assessed based on the discounted energy system cost. In overall, without energy trade case, the integrated energy system cost of the GMS would increase by 3 % and the total CO2 emission would also rise up by 5 % over than the base case during 2000-2035. In contrary, all countries except Myanmar would get benefits in term of the reduction of energy system cost under unrestricted energy trade within the region. As a result, total system cost of the GMS would largely reduce by 17 % compared to the base case, whereas the total CO2 emission is 3.4 % less than that in the base case.

Environmental implication is analyzed by CO2 emission level. There are two challenges in the GMS; promotion of hydropower development in Lao PDR and Myanmar in particular and expansion of power trade within region. As a result, the overall CO2 emission of the GMS would be 17 % less than that in the base case. This is because an additional hydropower import from Laos and Myanmar would reduce coal based power generation, particularly, in Thailand.

Energy security is examined based on two indicators; diversification of primary energy demand (DoPED) and net energy import ratio (NIER). Under the unrestricted trade case, the DoPED rate of Myanmar and Thailand would improve. On the contrary, Cambodia, Lao PDR and Vietnam have lower diversification of energy resource with regard to the unrestricted trade case. Energy import dependency of Cambodia and Lao PDR would significantly reduce, whereas Thailand would maintain the net energy import ratio.

Finally, this paper concludes that unrestricted energy trade within the GMS would be capable of significantly reducing the cost of energy system and would improve the environment in the region. The GMS countries would mutually gain from the collaboration and cooperation on sharing energy resources and infrastructures. This implied that an integrated approach beyond national boundaries of the GMS to diversify energy base and supply options would also enhance the energy supply security.

