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Overview

In Asia Pacific, economic growth has been primarily fueled by coal and oil. As the region continues to grow, natural gas has the potential to play a significant role in satisfying energy demand. Increased use of gas will help to reduce dependency on oil and coal, which may result in increased energy security and reduced environmental impact. 

Several obstacles must be overcome in order to reap the benefits from natural gas use. Some of these include limited gas delivery infrastructure, lack of competition and transparency, high transportation costs, lack of storage facilities, underdeveloped and inflexible markets, and limited legal and regulatory frameworks. In addition, some commentators believe there may be a shortage of natural gas resources in the region. 

Methods

A global energy market model (GEM) is used to analyze the market shares (i.e. the primary energy mix) of gases, liquids and solids in Asia Pacific. The model is successful in matching the historical energy mix from 1850 to 2009. The model also provides a good match of the hydrogen to carbon (H/C) ratio, which is a proxy for environmental quality. Given these validations, the GEM is then used to present scenarios of the Asia Pacific energy mix and hydrogen to carbon ratio until the year 2030. Three energy mix scenarios are presented – reference case; alternative case 1; alternative case 2. The reference case assumes limited divergence from current policies and technologies. Alternative cases 1 and 2 represent policies and technologies that either encourage or discourage the use of gases. The good matches observed for historical data suggest the GEM can be used cautiously for evaluating outcomes and opportunities in the region. 
Results

The GEM model reference case indicates that by the year 2030, approximately 46% of primary energy in Asia Pacific will be provided by solids, 34% by liquids, and 20% by gases (Figure 1).
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Fig. 1. Asia Pacific primary energy substitution curves including solids, gases and liquids – reference case from the GEM model.

The GEM model has also been used to calculate the Asia Pacific H/C ratio shown in Figure 2.  The calculation was carried out using the fractions of wood, coal, oil and gas (starting in 1900), and the following average H/C ratios: wood 0.10, coal 0.5, oil 2.0, and gas 4.0. Each of the ratios was weighted with the actual and GEM-calculated fractional contributions of wood, coal, oil and gas. 

Figure 2 shows continuous decarbonization from 1900 to 1970. At this point, the H/C ratio becomes approximately constant as a result of government interventions such as gas price regulations and coal subsidies that lead to decreased natural gas consumption. Such regulations make the economics of coal production favorable relative to that of natural gas. The reference and alternative case 1 curves suggest slight improvements in the H/C ratio after the year 2020. This is the result of gases gaining market share in the energy mix.
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Fig. 2. Asia Pacific hydrogen to carbon (H/C) ratio.
Conclusions

A Global Energy Market (GEM) model has been used to assess the past, present and near future of the Asia Pacific energy market. It is successful in matching the historical primary energy mix from 1850 to the present. In addition, the GEM provides a good match of the H/C ratio (which is a proxy for environmental quality) from 1900 to the present. Scenarios of the fractional market shares of solids, liquids, and gases to the year 2030 suggest that the future of gases in the region could be promising. Policies would have to be enacted in order to favor capital investment in exploration and production, build distribution networks, develop integrated gas markets and easy means of transportation, and create transparent and competitive gas pricing mechanisms.

The GEM results also indicate that there could be potential for solids, but significant technological advances will be required to make these environmentally viable (and safe in the case of uranium/nuclear). In the GEM reference case, approximately 46% of the energy mix is provided by solids, 34% by liquids and 20% by gases in the year 2030. However, because the past is not necessarily a good indicator of the future, we have generated two alternative cases that show other scenarios of the future energy mix.

Results of this study can be used to assess challenges and opportunities in Asia Pacific as population, income, and energy demand continue to increase. An important outcome is that there is enough natural gas to satisfy demand beyond the year 2030 (Aguilera and Ripple, 2011). This presents significant opportunities for governments and corporations who have the means and will to increase natural gas use. 
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