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Abstract 
     In 2007, the Nobel Peace prize was awarded to the former Vice President 

of the United States, Al Gore and the IPCC for their great efforts in global 

climate change issue. The Kyoto Protocol entered into force on February 16, 

2005; this treaty assigns mandatory emission limitations for the reduction 

of greenhouse gases (GHG) to the signatory nations. International aviation 

GHG emissions are not included in Kyoto Protocol, as it will be addressed 

through the International Civil Aviation Organization (ICAO) according to 

Article 2.2 of the Kyoto Protocol. This indicates that it is politically 

agreed upon to use a sector-based approach to limit GHG emission beyond the 

United Nations Framework Convention on Climate Change (UNFCCC). 

     During flight, aircraft engines emit carbon dioxide, oxides of nitrogen, 

oxides of sulfur, water vapor, hydrocarbons and particles. These emissions 

alter the chemical composition of the atmosphere in a variety of ways. Except 

for carbon dioxide, the other emissions from aircraft in flight are still 

under investigation for their impact on global climate change. Passenger 

airlines growth is anticipated to increase about 5% annually, so the aviation 

industry is expected to be the fastest growing emissions contributor in the 

future. Therefore, the aviation industry should take responsible actions to 

alleviate GHG emission. For exploring the root cause of global climate change, 

European and American scientists are leading the investigation of the 

atmosphere, and the government of Taiwan recently announced they will support 

MOZAIC in their observation of the north Pacific atmosphere.   

     This research is performed by reviewing the articles published by 

researchers, the briefing material from aircraft manufacturer and the 

expertise from companies. The conclusions are that the methods are useful 

to alleviate GHG emission for aviation industry. Meanwhile, British Airways 

was selected to be the case study to verify their implementation of 

environmental policy. Finally, an approach under ICAO is being introduced 

for the aviation industry to alleviate GHG emission through global 

collaboration. This study is to answer the following questions： 

1. What is the environmental impact by the emissions from the aviation 
industry?  

2. What methods are available from technology, flight operations and 
economic policies to alleviate GHG emission? Which one is more economic 

and effective?     

3. Who is the accountable entity in the aviation industry to alleviate GHG 
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emissions? 

4. What is the impact on economics by the method of implementation of economic 
policies to alleviate GHG emissions based on the stakeholders＇ 

viewpoints? 

5. How does the aviation industry collaborate globally to alleviate GHG 
emissions under ICAO？ 

The conclusions from the research are as follows. 

1. The basic method for the aviation industry to resolve GHG emissions is 

by the use of new fuel or engine technologies. Normally, it takes 10 to 

15 years to pioneer new technologies for aviation with uncertainty, so 

it is not an effective method in short and mid term to alleviate GHG 

emissions. 

2. The improvement of air traffic management and flight operation presents 
little difficulty in law, technologies and economics to alleviate GHG 

emissions. This method can reduce 8-18% of fuel comsumption in short and 

mid term, but it can not offset the growing emissions by air traffic 

annually. 

3. The Aviation Industry can reach the lowest alleviation cost to meet 
emissions target by open emission trading scheme. Emission trading is not 

only environmentally effective, but also does not hinder the growth of 

aviation industry in the future. 

4. The ICAO, the state members apply to the principle of non-discrimination, 
however the UNFCCC, the state members apply to the principle of common 

but differential responsibility. The Kyoto Protocol just restricts the 

GHG emissions for Annex I countries. ICAO is obliged to request the 

integration of foreign operators in the emission trading scheme “under 

a mutually agreed basis＂.         

5. Except for carbon dioxide, the other emissions from aircraft are under 
investigation for their impact on environment. The emission of carbon 

dioxide is only 37% of all emissions by aviation industry. The ICAO and 

IATA only recommend to restrict carbon dioxide emissions, so it is not 

environmentally effective.    

6. The following treaty after 2012 should involve more countries and 

industries for GHG emission restriction, and the aviation industry might 

be involved in the new treaty. Therefore, airlines should seek the 

opportunity to participate voluntarily in the carbon trading market to 

gain experience in this strategy. Then, airlines can commit to reduce GHG 

emission under UNFCCC or IACO in the future.     


