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Estimation of Taiwan’s CO2 Emissions  
Related to Fossil Fuel Combustion  

– A Sectoral Approach 
Shinemay Chen, Der-Cherng Lo and Huai Hsuan Yu 
Department of Public Finance, National Cheng-Chi University 

Taiwan 

1. Introduction 

In terms of annual carbon dioxide (CO2) emissions, Taiwan emitted 293.66 million metric 
tons of CO2 in 2007 and the volume was down to 279.14 million metric tons in 2009.  
However, from 2007 to 2009, Taiwan’s CO2 emission ranking rose from the 22nd to the 21st 

largest emitter in the world. International comparisons of total CO2 emissions are shown in 
Table 1. After the Kyoto Protocol entered into force in 2005, the Taiwanese government 
convened its second National Energy Conference.3 The Taiwan Environmental Protection 
Administration (EPA), designated as the leading government agency in greenhouse gas 
policy, submitted its Greenhouse Gas Reduction Bill to the legislature in 2006. Unfortunately, 
the Greenhouse Gas Reduction Bill was not passed.  

After President Ma Ying-jeou took office in 2008, he announced his target of stabilizing 
Taiwan’s GHG emissions at 2008 levels by 2020. Furthermore, the Committee of Carbon 
Reduction of the Executive Yuan has proposed a national target for reducing carbon dioxide 
in fuel emissions, dropping to 2005 levels by 2020 and to 2000 levels by 2025. The EPA 
resubmitted the Greenhouse Gas Reduction Bill to the legislature in 2008. It is still being 
considered, but if it passes, the bill would authorize the EPA to regulate GHGs with a cap-
and-trade scheme and sectoral emission performance standards. That is, the government of 
Taiwan is considering setting up a carbon trading exchange. 

Accordingly, the understanding of the historical allocation of the carbon dioxide emission 
across sectors and industries becomes very important. This information will allow the 
government to evaluate the potential trading volume of a future domestic carbon market. To 
get a grip on the issue of potential trading volume, we start from estimating Taiwan’s CO2 
emission levels.  Since the largest source of CO2 emissions is from the oxidation of carbon 
 

                                                                 

3 As a response to the Kyoto Protocol, the government convened the first National Energy 
Conference in 1998. 
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Unit: metric tons 

Table 9. CO2 Emissions from the Energy Sector, 2005-2010          

 
Figure 6. CO2 Emissions from Energy Sector, 2005-2010 

3.2 10 High-Emitting Subsectors in Taiwan 
The residential sector in Taiwan is the largest contributor to CO2 emissions. As discussed 
earlier, road transport is responsible for a significant share of the CO2 emissions in the 
transport sector. It also is ranked second in fossil fuel CO2 emissions among 57 sub-sectors. 
Electrical and electronic machinery industry is ranked third.  

Sub-Sectors 2005 2006 2007 2008 2009 2010 Average 
Coal Mines 5,897.5 2,583.1 5,688.6 5,038.5 6,022.2 5,082.7 5,052.1 
Coke Ovens 3,079,585.4 3,158,183.8 3,134,733.0 2,951,828.4 2,530,175.0 3,388,922.5 3,040,571.4 
Blast 
Furnaces 3,572,462.4 3,866,130.9 4,043,693.0 3,920,091.1 3,385,142.1 4,227,864.3 3,835,897.3 

Oil and Gas 
Extraction 58,481.1 57,234.1 45,683.8 10,857.1 10,705.7 9,505.5 32,077.9 

Petroleum 
Refineries 11,187,078.6 10,776,132.1 10,151,043.1 8,792,185.8 8,690,228.1 8,783,988.3 9,730,109.3 

Electricity 
Plants 6,280,975.6 6,614,605.4 6,740,893.6 6,599,869.4 6,200,770.3 6,320,543.7 6,459,609.7 

Pump-
Generated 
Electricity 

3,090,802.0 3,201,415.9 3,020,076.4 2,656,614.9 2,663,217.0 2,346,080.3 2,829,701.1 

Cogeneration 
Plants 1,028,417.7 1,257,728.3 1,437,248.7 1,183,130.8 1,313,200.3 1,344,551.6 1,260,712.9 

Gas 
Companies 418,796.7 480,773.4 496,344.1 550,863.7 283,266.0 245,509.4 412,592.2 

Total 28,722,497.0 29,414,787.0 29,075,404.3 26,670,479.7 25,082,726.7 26,672,048.3 27,606,323.9 

 

The top 10 high-emitting subsectors in Taiwan are presented in Table 10 and the time trend 
of the 10 high-emitting subsectors in Taiwan is shown in Figure 7.  

Unit: metric tons 

Table 10. Top 10 High CO2 Emitters in Taiwan, 2005-2010  

Figure 7. Top 10 High CO2 Emitters in Taiwan, 2005-2010     Unit: 1000 metric tons CO2 Emissions   

4. Conclusion and Future Research Direction 

This paper is part of an ongoing research project designed to investigate the potential size of 
Taiwan’s carbon market. When tackling this big issue on the size of the carbon market, we 
first use IPCC’s sectoral approach to estimate CO2 emissions from fuel combustion and 
examine the sectoral and subsectoral distribution of CO2 emissions in Taiwan. Utilizing the 
Energy Balance Sheet compiled by the Bureau of Energy, this analysis is based on the fuel 
consumed in each subsector and the electricity used in the subsector.  

Ranking Average CO2 Emissions 
Residential 33,558,590.7 

Road 33,438,841.7 
Electrical and Electronic Machinery 21,521,104.3 
Petrochemical Materials   16,731,562.8 

Iron and Steel 14,881,871.4 

Other Services 12,219,482.9 

Petroleum Refineries 9,730,109.3 

Artificial Fibers 7,720,797.0 

Textile, Wearing Apparel and Accessories 6,993,901.0 
Cement and Cement Products 6,917,039.71 
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With the results obtained in this paper, we are planning to examine the demand and supply 
structure of Taiwan’s carbon market by projecting CO2 emission data to year 2012 and 2013. 
Since the cap (emission rights) is given, the quantity of demand for emission rights and the 
quantity of supply for emission rights could thus be identified. 
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1. Introduction 

The relationship between environmental change and economic growth is two-sided. On the 
one hand, economic development leads to a change of environmental quality. This 
phenomenon is usually described by the well-known environment Kuznets curve (EKC). 
The EKC illustrates that economic growth and environmental degradation have an inverted 
U-shaped relationship. During the initial industrial period, people usually care more about 
their jobs and a better income than they do about the issue of environment; therefore, 
pollution tends to grow rapidly in this period. When income increases to a certain level, 
people begin to pay more attention to the quality of the environment so that at higher-
income levels economic growth leads to environmental improvement. In other words, the 
EKC hypothesis contends that pollution increases initially as a country develops its industry 
and thereafter declines after reaching a certain level of economic progress (Stern, 1996).  

On the other hand, a changing environment also affects economic growth. Environmental 
change can be observed from changes of temperature, in levels of precipitation, CO2 and 
SO2, etc. The Intergovernmental Panel on Climate Change (IPCC) Report argues that the 
effects from environmental change will impact all countries of the Southeast Asia region.8 

According to IPCC, crop yields could decrease up to 30% in central and south Asia by the 
middle of this century. The rapid population growth and urbanization in the region will 
magnify the number of people malnourished and subject to the risk of hunger due to climate 
change. More specifically, a recent study estimates a 2~5% decrease in yield potential of 
wheat and maize for a temperature rise of 0.5 to 1.5°C in India.9 Dell et al. (2009) point out 
that from their research of cross-sectional data, a national income per-capita will fall 8.5% on 
average per degree Celsius rise in temperature, suggesting a simple method to calculate 

                                                                 

8 http://www.searo.who.int/en/Section260/Section2468/Section2500_14162.htm 
9 Aggarwal, P. (2003). Impact of climate change on Indian agriculture. J. Plant Biol., 30: 189-
198. 
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