






tudy on these topics

 In order to mediate negative impact of climate change in Korea peninsula, 

identifying GHG substances in East Asia is necessary 

 Korea-China-Japan collaborative study on relevant topic is in progress, 

and this is the result from Korea
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 Service demand calculated as follow equation

Services Area Time Intensity

Heating area per person
Staying time / Business

hour
Heating days

Cooling area per person
Staying time / Business

hour
Cooling days

Hot water -
Times of dish-washing 

and shower
-

Cooking - Ratio of eating at home -

Lighting area per person
Staying time / Business

hour

Others - - GDP per capita

Energy service per capita
= service area x service time x service intensity



 Service demand of transport sector are based on population and GDP
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Service demand
= service demand per capita x population





<Template for policy research>

 BAU scenario contained the national policy of mitigation

<For example>

 Distribution rate of high efficiency 
electronic device in residential 
sector from 2010 to 2050

 Distribution rate of electric cars in 
transport sector from 2010 to 2020

 National development plan in power 
sector to 2020

 Energy plan in industrial sector



 Population will be declined after 2030 in the most of scenarios

 Population in 2100 will be 62% in BAU, 38% in low emission scenario, 
88% in high emission scenario
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 GDP in 2100 will be 316% in BAU, 146% in low emission scenario, 662% 
in high emission scenario

USD 
Billions

4178

8742

1924
1321

Source : IIASA 



Low emission
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Scenario
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mitigation policies

BAU
Scenario

 Socio-economic scenarios will be matched SSP2, 3, 5
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 Residential sector

- Service demand are based on population growth

- Service demand will be decreased after 2030 in BAU scenario

- Differences of service demand are caused from population in 2100

TOE
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 Commercial sector

- Service demand is based on GDP and climate, and will be 
increased in BAU scenario

- Differences of service demand is caused by GDP in 2100

TOE



 Transport sector

- Service demand of passenger based on population will be decreased

- Service demand of freight based on GDP will be increased

 -

 20,000,000

 40,000,000

 60,000,000

 80,000,000

 100,000,000

 120,000,000

 140,000,000

2010 2030 2050 2100

Transport_Passenger

BAU TRT_Pss Low TRT_Pss High TRT_Pss

 -

 50,000,000

 100,000,000

 150,000,000

 200,000,000

 250,000,000

 300,000,000

 350,000,000

 400,000,000

 450,000,000

2010 2030 2050 2100

Transport_Freight

BAU TRT_Fre Low TRT_Fre High TRT_Fre

Person-km Ton-km



 Industry sector (Steel)

- Service demand is similar to population projection

- Service demand will be declined after 2030 like population
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 Industry sector(Cement)

- Service demand shows similar pattern in steel industry

- Service demand will be declined after 2030
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 Industry sector (Other Industries)

- Service demand of other industries based on GDP will be increased 
until 2050, after that will be decreased in 2100

TOE
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 Energy consumption shows little change in BAU between 2010 and 2100

 Energy consumption in 2100 will be 65% in low emission scenario, 161% 
in high emission scenario
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 Residential sector

- Energy consumption will be declined continuously

- Improvement in technology and declining population contribute to 
the future energy consumption
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 Commercial sector

- Energy consumption is similar to service demand

- Benefits of technology improvements have less contribution in 
results than residential sector
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 Transport sector

- Energy consumption is more influenced by freight demand than 
passenger demands

- Freight part has lesser benefit from technology improvement 
compare to passenger part
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 Industry sector (Steel)

- Energy consumption in steel is maximum in present condition

- Energy consumption will decline as population decrease
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 Industry sector (Cement)

- Energy consumption shows similar pattern to population change

- Energy consumption will be declined after 2030
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 Industry sector (Other Industries)

- Energy consumption will increase until 2050, and decrease in 2100 
because of technology improvement
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 CO2 emission increase until 2030, regardless of the scenarios in Korea

 After 2030, emissions will be decreased in BAU and low emission 
scenario, and will be increased in high emission scenario

MCO2t



 Residential sector

- CO2 emissions will be decreased because of technology 
development and decreasing population

- In case of high emission scenario, the emissions in 2050 and 2100 
will be increased due to increasing electricity
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 Commercial sector

- Emissions will increase in 2030, but will be decreased in 2050 and 2100

- In case of high emission scenario, emissions are similar between 2050 
and 2100
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 Transport sector

- CO2 emissions will be increased in transport sector

- Freights seem to be more affected by emissions than passengers

- Especially, emissions in high emission scenario increase significantly
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 Industry sector(Steel)

- Emissions show a tendency to reduce after 2030 because of 
decreasing steel demand
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 Industry sector (Cement)

- After maximum emissions in 2030, it will be reduced as steel industry

MCO2t
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 Industry sector (Other Industries)

- Emissions in 2030 will be increased because of GDP and 
population growth

- In case of 2050 and 2100, emissions will be decreased due to 
technology developments despite of the GDP growth
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