
 S. Korea’s 2050 carbon neutrality goal “out 
of reach” with current policy, study reveals 

 
The first Korean integrated assessment model analysis for greenhouse gas (GHG) 
emissions, GCAM-KAIST 1.0,1 finds 2050 carbon neutrality virtually impossible 
without a stronger 2030 emissions target and accelerated power sector 
decarbonization. 
 
May 17, 2021 – Current policies in South Korea fall short on not only reaching the 
country’s goal for achieving carbon neutrality by 2050 but also its “highly insufficient” 2030 
emissions target, the Korea Advanced Institute of Science and Technology (KAIST) and 
Solutions for Our Climate (SFOC) have found in the first modelling study analysing 
greenhouse gas reduction pathways in Korea across all major sectors of the economy. 
 
Last October, South Korea pledged to achieve carbon neutrality by 2050. At the U.S.-led 
Leaders Summit on Climate last month, President Moon Jae-in announced an overseas 
coal financing moratorium and pledge to enhance the country’s Nationally Determined 
Contribution (NDC) by the end of this year.  
 
Nevertheless, the country falls behind OECD countries including the United Kingdom, 
United States, Japan, and Germany to announce domestic greenhouse gas emissions 
cuts. In contrast to Korea, which submitted an NDC of 24.4% emissions cut below 2017 
levels by 2030 last December, neighbouring country Japan pledged to slash emissions 
by 46 to 50% below 2013 levels at the Leaders Summit on Climate last month. As host of 
the Partnering for Green Growth and the Global Goals 2030 (P4G) Summit at the end of 
this month, Korea is being pressured to announce a stronger NDC, which would have to 
be at least 59% reduction below 2017 levels by 2030 to be 1.5°C-compatible. 
 
"Under the current policy, South Korea will undoubtedly fail to achieve carbon neutrality 
by 2050," said Jiyong Eom, an assistant professor at KAIST’s Graduate School of Green 
Growth and co-author of the report. He added: “Enhanced NDC, along with other policy 
measures including power sector decarbonization, is urgently needed for carbon 
neutrality.”  

The study, which compares three different scenarios (1) current policies, (2) current NDC 
target, (3) 2050 carbon neutrality, finds that Korea’s current climate policies are 
insufficient to achieve not only the long-term goal of carbon neutrality by 2050 but also 
the nearer-term 2030 NDC target.  

https://english1.president.go.kr/BriefingSpeeches/Speeches/971
https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Republic%20of%20Korea%20First/201230_ROK%27s%20Update%20of%20its%20First%20NDC_editorial%20change.pdf
https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Republic%20of%20Korea%20First/201230_ROK%27s%20Update%20of%20its%20First%20NDC_editorial%20change.pdf


 

Figure 1. South Korea’s national emissions under three different policy scenarios. 

Korea’s 2030 and 2050 emissions targets out of reach with current policies 

However, under current policies, including the 9th national power plan,2 emissions will 
linger at 709.1 MtCO2e in 2030,3 much higher than the 536 MtCO2e emissions in 2030 
required under the current NDC, which itself has been called “highly insufficient” and 
consistent with catastrophic warming scenarios. Even if Korea’s NDC target is achieved 
by 2030, by 2050, emissions will be at approximately 300 MtCO2e, only down by 60% 
from today’s emissions, recklessly far from net-zero.   
 

 
Figure 2: Korea’s GHG emissions pathway by scenario. 

Decarbonization of power sector with accelerated coal phase-out and renewables 
roll-out critical to meeting emissions targets 

https://climateactiontracker.org/countries/south-korea/


To reach carbon neutrality by 2050, power demand in 2050 would increase by 80% from 
present levels, while the greenhouse gas emissions from the sector must decrease by 
30% and by 90% by 2030 and 2050, respectively. Kyungrak Kwon, SFOC’s renewables 
program director, “In order to prevent further emissions due to the increased electricity 
demand from electrification, expedited coal phase-out and expanded renewables roll-out 
will be absolutely critical.”  

The findings reveal that coal power generation must virtually end by 2030, with less than 
10% of total power generated by coal by then.  Renewable energy, on the other hand, 
should grow by seven-fold from 2020 and by about 20-fold in 2050, which requires 
incentives for flexible resources that can address the variability of renewables. 

 
Figure 3: Power generation by energy source. 

An early exit from coal-fired power generation and broader use of renewable energy will 

drive down the carbon intensity of the power sector quickly. The end-use energy sector 

will be critical in achieving carbon neutrality by 2050 as it makes up 58% of Korea’s total 

GHG emissions as of 2017. 

The researchers at KAIST and SFOC concluded: “This report clearly reveals that if its 
current policy or NDC is maintained, South Korea will fail to achieve carbon neutrality by 
2050.” They added, “In addition to strengthening the NDC, Korea needs to introduce 
various policy measures such as carbon pricing and emissions regulation in the 
transportation sector, while also significantly expanding renewable energy and retiring 
coal power earlier than scheduled." 

Last Friday, the report findings were discussed in the “2050 Carbon Neutrality Scenario 

Forum” supported by the European Union’s Partnership Instrument and hosted by the 

National Assembly’s Green New Deal Research Council, KAIST, and SFOC. At the 

http://me.go.kr/home/web/board/read.do?pagerOffset=0&maxPageItems=10&maxIndexPages=10&searchKey=title&searchValue=%ED%83%84%EC%86%8C&menuId=286&orgCd=&boardId=1418350&boardMasterId=1&boardCategoryId=&decorator=
http://me.go.kr/home/web/board/read.do?pagerOffset=0&maxPageItems=10&maxIndexPages=10&searchKey=title&searchValue=%ED%83%84%EC%86%8C&menuId=286&orgCd=&boardId=1418350&boardMasterId=1&boardCategoryId=&decorator=


event, the EU Ambassador to Korea Maria Castillo-Fernadez, Deputy Head of Mission 

Peter Winkler at the German Embassy Seoul, and National Assembly Member Yangyi 

Won-young gave opening remarks. 

 

ENDS.  
  
The Korea Advanced Institute of Science and Technology (KAIST) is a leading public 
research university located in Daejeon, South Korea. The university’s Graduate School 
of Green Growth (GSGG) provides education and conducts research on green business, 
sustainable finance, and policy.  
 

Solutions for Our Climate (SFOC) is a South Korea-based group that advocates for 
stronger climate policies and reforms in power regulations. SFOC is led by legal, 
economic, financial, and environmental experts with experience in energy and climate 
policy and works closely with policymakers.  
 

Notes  

1. GCAM-KAIST 1.0 is a model based on the Global Change Analysis Model (GCAM), 
an integrated evaluation model developed by Pacific Northwest National 
Laboratory (PNNL) in the United States. GCAM is widely used, including for the 
International Panel on Climate Change (IPCC) reports. Unlike previous studies 
limited to greenhouse gas reduction scenarios by individual sector, GCAM-KAIST 
1.0 is the first Korean GCAM model which reflects the interactions of those different 
sectors that make up the country’s general economy.  

The modelling and report were produced with the financial support of the European 
Union’s Partnership Instrument. Their contents are the sole responsibility of 
Solutions for Our Climate (SFOC) and do not necessarily reflect the views of the 
European Union. 

2. The incumbent government established the 9th Basic Plan for Electricity Supply 
and Demand, which by 2034 would close 30 (15.3 GW) of 60 coal power units and 
reduce nuclear power generation from 23.3 GW in 2020 to 19.4 GW. Meanwhile, 
by 2034, the Plan would secure 58.1 GW from gas power generation, including 
through the conversion of 24 coal power units, and significantly increase the 
installed capacity of new and renewable energy from 20.1 GW in 2020 to 77.8 GW 
in 2034. 

3. Million metric tons of CO2 equivalent (MtCO2e) 
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