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I. Introduction 



Advantages of Bioenergy 
(Y. Matsumura, 2008) 

- Sustainable Energy 
- CO2 neutral 



OECD Primary Energy Demand 
(IEA, WEO 2012) 



 
II. Bioenergy Experiences in Korea 



Energy Situation in Korea 
(MKE, 2008) 
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Optimum Energy Mix 

1. Optimum energy mix 

(consideratio
n factors) 
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Key Barriers for Realization of  
Sustainable Society in Korea 

• Climate Change 

  

• Energy (Oil) 
   Crisis 

  

• Rural 
   Development 

Bio-Energy 



Targets for Renewable Energy 
 (National Energy Roadmap, 2008) 

  

                       x 5.1 

Renewable energy : 6.24 x 106 TOE ------------ 31.63 x 106 TOE 

                         x 14.8 
    Bioenergy       : 0.68 x 106 TOE ------------ 10.16 x 106 TOE 



Targets for Bioenergy 
 (National Energy Roadmap, 2008) 
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Priority for Bioenergy in Korea 

• Utilization of Organic Wastes (Biogas, Waste fats) 

• Transport Biofuels 

• Unutilized Resources (Agricultural and Forest  
    Residues) 



Current Status of Bioenergy Supply 
(KEMCO, 2009) 
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Challenges for Bioenergy Supply  

• High cost of bioenergy  

• Limited biomass resources in Korea 

• Low stakeholder-group acceptance of transport biofuels 

 



Feed-in tariffs for Biopower 

Maximum 
Capacity Capacity 

Compensation rates, $/kWh Remarks 

Minimum 
Baseline 
Compensation 

Feed-in Tariffs 

Fossil fuel 
lower than 
30% 

LFG 

≤ 50MW 

20MW ≤ 0.052 SMP+0.004 

≤ 20MW 0.058 SMP+0.008 

Biogas 
150kW ≤ 0.056 SMP+ 0.008 

≤ 150kW 0.066 SMP+0.011 

Biopower Wood  0.053 SMP+0.004 



• Korean food waste takes about 30% of total organic wastes 
(6.6million ton/year). The water content of food waste is about 
90%. Because of the characteristics, it is difficult to treat the 
waste by conventional technologies like land filling or 
incineration.   
 

• KIER developed a two-phase anaerobic digestion process in 
which acidic fermentation and methane formation were done in 
separate reactors. The technology was found to be quite 
effective for the treatment of Korean food waste. 
 

• After a series of test runs, the technology was commercialized. 
Two full scale commercial plants have been constructed to treat 
food waste and produce methane. The research for the 
electricity generation using methane was finished in 2008.   

Biogas from Food Wastes 
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Paju Biogas Plant (110 tons/day) 
- 1996 : 30 (tons/day) food waste  
- 2004 : 50/60 (tons/day) food waste/ 
              manure   

- 4,800 m3/day 

- 600kW E.G.  



LFG Power Generation in Busan  

- Busan Sangkog Landfill 
 

- Capacity : 6MW   



Biogas from Waste Manure (Demo) 

- Location : Mojun, Kyunggido, Korea 
- Swine manure : 20 tons/day 
- Process : 2 stage UASB treatment after solid removal 
- Biogas : 250m3/day max. (30kW micro-gas engine) 
- Fund : $1 mil.  



Transport Biofuels from Waste 
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   Began in 2002 as demonstration project. 

   Biodiesel is used 1.5% in 2009, and 3.0% in 2012 of total diesel consumption. 

      - 0.5% increases in each year 

   BD5 is commercialized in Korea in 2006, marked as the first country in Asia. 

   BD20 is limited on the vehicles enabling to repair in their own facilities due  

   to the technological problems. 
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    BD5 is subject to diesel fuel specification, and supplied only by refiners. 
    Bus and truck company can use BD20 with their own accord. 

Biodiesel Distribution in Korea 
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BD20 1) 

Biodiesel Suppliers 
(21 companies in 2009) 

* 900,000kL/yr 

Refiners 
(4 refiners ) 

Gas Station Customer 

Bus, truck and construction equipment 
operators who are equipped with ‘certified 
storage tank’ and ‘self-repair shop’ 

1) 10% during winter  
   season(11/1~3/13) 

http://images.google.co.kr/imgres?imgurl=http://image.r114.co.kr/imgdata/bun/pp3906.jpg&imgrefurl=http://www.r114.co.kr/z/board/news_detail.asp?only%3D0%26m_%3D1%26g_%3D%26bno%3D72%26addrcheck%3D%26num%3D383%26flag%3D%26kind%3D%26page%3D1%26startpage%3D1&usg=__L8TI3CGBFzdX0AxUw6tOnVWO4yc=&h=354&w=540&sz=43&hl=ko&start=2&um=1&tbnid=7nqjyAG33QuQDM:&tbnh=87&tbnw=132&prev=/images?q%3D%EC%A0%95%EC%9C%A0%EA%B3%B5%EC%9E%A5%26complete%3D1%26hl%3Dko%26lr%3D%26sa%3DN%26um%3D1%26newwindow%3D1
http://images.google.co.kr/imgres?imgurl=http://www.sisapress.com/news/photo/200708/44098_42087_415.jpg&imgrefurl=http://www.sisapress.com/news/articleView.html?idxno%3D44098&usg=__jqBLwZ9mS27MUqnzDuSe7PBVnmw=&h=400&w=600&sz=222&hl=ko&start=1&um=1&tbnid=iNII5nqs2s4hVM:&tbnh=90&tbnw=135&prev=/images?q%3D%EB%B0%94%EC%9D%B4%EC%98%A4%EB%94%94%EC%A0%A4%2B%EA%B3%B5%EC%9E%A5%26complete%3D1%26hl%3Dko%26lr%3D%26um%3D1%26newwindow%3D1
http://images.google.co.kr/imgres?imgurl=http://www.kimgiza.com:8888/files/attach/images/73/11625/20080407_empas1.jpg&imgrefurl=http://www.kimgiza.com:8888/11625&usg=__KMJYsp64lr5pI_TDZVHhvVb28zk=&h=240&w=327&sz=42&hl=ko&start=5&um=1&tbnid=WFFLmoA8qx056M:&tbnh=87&tbnw=118&prev=/images?q%3D%EC%A3%BC%EC%9C%A0%EC%86%8C%26complete%3D1%26hl%3Dko%26lr%3D%26um%3D1%26newwindow%3D1
http://images.google.co.kr/imgres?imgurl=http://in.segye.com/attach/22/1204703895.jpg&imgrefurl=http://news.isegye.com/5298&usg=__mk3Rb0ItHv0iyMqMJOlpQBegSf8=&h=399&w=600&sz=123&hl=ko&start=9&um=1&tbnid=pVLlFLfSEwLllM:&tbnh=90&tbnw=135&prev=/images?q%3D%EC%9E%90%EB%8F%99%EC%B0%A8%26complete%3D1%26hl%3Dko%26lr%3D%26um%3D1%26newwindow%3D1
http://images.google.co.kr/imgres?imgurl=http://www.andong.go.kr/upload/%EC%8B%9C%EC%B2%AD%EB%B2%84%EC%8A%A4 %EB%9E%A9%ED%95%91%EB%94%94%EC%9E%90%EC%9D%B8 %EC%99%84%EC%84%B1 011(0).jpg&imgrefurl=http://www.andong.go.kr/open_content/ko/administrative/government/important_policy/?command%3Dview%26page%3D1%26id%3D697EA199-B50E-4626-9235-E01F66FE1380&usg=__wmIBMaY7Iu0XDN-E1hcU-ERVLo4=&h=2472&w=3296&sz=1901&hl=ko&start=291&um=1&tbnid=MRsGENEKn314fM:&tbnh=113&tbnw=150&prev=/images?q%3D%EB%B2%84%EC%8A%A4%26ndsp%3D20%26complete%3D1%26hl%3Dko%26lr%3D%26sa%3DN%26start%3D280%26um%3D1%26newwindow%3D1
http://images.google.co.kr/imgres?imgurl=http://www.autotimes.co.kr/showimg.php?submenu%3D22%26fn%3D20200_2_1.jpg&imgrefurl=http://car.donga.com/board/board.php?bbs%3Dcar_news_0907%26no%3D118%26depth%3D0%26page%3D10%26s_work%3Dview&usg=__HFDK26wfuCf3-xahyHm8s-nsDeI=&h=385&w=580&sz=105&hl=ko&start=72&um=1&tbnid=MRNDR5pnlMB98M:&tbnh=89&tbnw=134&prev=/images?q%3D%ED%8A%B8%EB%9F%AD%26ndsp%3D20%26complete%3D1%26hl%3Dko%26lr%3D%26sa%3DN%26start%3D60%26um%3D1%26newwindow%3D1
http://images.google.co.kr/imgres?imgurl=http://kr.gobizkorea.com/att/cat/worldkorea21/tp_html/img/worldkorea21_cat_1_small_img_1.jpg&imgrefurl=http://www.digitalsme.com/search_result/search.jsp?kwd%3D%EB%93%B1%EB%A1%9D%EC%9D%BC&usg=__vshHHfAfwbUCpcQUefCj9hT2ziY=&h=400&w=600&sz=186&hl=ko&start=8&um=1&tbnid=soA1xv9KRBg9FM:&tbnh=90&tbnw=135&prev=/images?q%3D%EA%B1%B4%EC%84%A4%EA%B8%B0%EA%B3%84%26complete%3D1%26hl%3Dko%26lr%3D%26um%3D1%26newwindow%3D1


Feedstocks for Biodiesel in Korea 
(Korea Bioenergy Association, 2013) 
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Solid Biomass Utilization in Korea 
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Demand for wood pellets in Korea 
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Strategy for Securing Stable 
Supply of Feedstocks  

 

      Utilization of 
  Available Biomass 
 

(Organic wastes,  
  Agricultural/Forest  
  residues) 

 

   Identification and  
  New Biomass 
 

  (Aquatic biomass,  
   Energy crops 

 

Utilization of 
Foreign Biomass 

 

(Plantation residues) 

Stable Supply of Feedstocks for Transport biofuels 



Sunmang Halla 

Demonstration Cultivation of Rapessed 
(RDA Bioenergy Center, 2008) 



 

III. Other Issues 



Issues for RE Implementation 

 
• Map of RE sources 

 
• Financial deficit 



Map of Renewable Energy Resources 
(New & Renewable Energy Data Center, http://www.kredc.net/) 

RE Potential, x 106 

Solar Thermal 22,054 Gcal/yr 

PV 2560 GW/yr 

Biomass 12.6 Gcal/yr 

Geothermal 11.4 kTOE 

http://www.kredc.net/


Map of Biomass Resources 
(New & Renewable Energy Data Center, http://www.kredc.net/) 
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RPS 

• Effective in Korea from 2012 
 

• Accelerates the implementation of renewable enrgy  
 

• Impose quota for each renewable energy 
 

• Total installed capacity – 1,914 MW  



RFS in Korea 
 

Scenario 1 

Scenario 2 

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 

BD2.5 BD2.5 BD3.0 BD3.5 BD4 BD4.5 BD5 

E3 E3 E4 E5 

BD2.5 BD2.5 BD2.5 BD3 BD3 BD3.5 BD4 

E3 E3 E3 E4 

       Demonstration supply 
of E3 

       Demonstration supply 
of E3 

BD7 

E7 

BD5 

E5 

2013 

[BD2] 

[BD2] 

START REVIEWⅠ REVIEWⅡ 

- Introduction of E3 
- Biogas? 

- Introduction of biogas 

Scenario 1 is effective from September, 2015! 



• Korean supporting policy for renewable energy 
implementation is changed from “Subsidy” to “Mandatory” 
(RPS (2012), RFS (2015) and RHO (2016)) 
 

• Bioenergy will play a key role for realizing the sustainable 
society in Korea  
 

• Securing stable supply of the feedstocks will be the most 
challenging issue 
 

• Organic wastes and energy crops may be the promising 
candidates as the feedstocks for bioenergy production     

IV. Summary 



 
Thank you for your k ind attention! 

 
For questions, bmjslee@kier.re.kr! 
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