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• Scarce Natural Resources 

– Import cost gives huge energy cost burden on national 
economy 

• Increasing Energy Consumption Trend 

– World’s 10th largest energy consumer, 7th oil consumer 
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1. Korea’s Energy Situation 
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• Gradual Decrease in Oil and Increase in LNG 
–  Oil : (’80) 61.1% → (’08) 44.4%,    LNG : (’90) 3.2% → (’08) 13.3% 

 

• Increase in Transport, Household/Commercial Sector 
are Projected 

Energy Consumption Breakdown(2008) 

Oil (44.4%) 

LNG (13.3%) Anthracite Coal (2.1%) 
Bituminous Coal (21.9%) 

Nuclear Power (16.1%) 

Hydro Power, etc.  
(2.3%) 

Industrial 
 (55.2%) 

Transport 
 (20.8%) 

Household / Commercial 
 (21.6%) 

Public, etc. 
 (2.4%) 

<Primary Energy Consumption> <Final Energy Consumption by Sectors> 
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Energy Use System toward  

Sustainable Development 

Rational Use of Energy with Efficiency Enhancement 

Framework Building in response to Climate Change 

Promotion of New & Renewable Energy 

3. Energy Strategies   
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• Information for Consumer Choice 

• Financial Support / ESCO Activities 

• Mandatory use in Public Sector 

Tech. 
Development 

Energy  

Label & Standard 

Diffusion 

Energy Efficiency Label and 

Standard Program 

Efficient Appliance 
Certification Program 

e-Standby Program 

4. Diffusion System of Energy Efficient Appliances   
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• Energy Efficiency Label and Standard Program 

– Mandatory 5-grade labeling 

– MEPS should be applied below 5th grade 

– 26 Items : Window set, Transformer, and TV included from July of 2012 
etc 

• High-efficiency Appliance Certification Program 

– Voluntary 

– Certificate for highly efficient products 

– 42 Items: Industrial Lighting, Pump, and Chiller etc. 

• e-Standby Program 

– Voluntary 

– Automatic shift to low standby power mode 

– 20 Items: TV, PC, Bidet and etc. 

From 2008 

5. Energy Efficiency Program   
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• Mandatory indication of energy efficiency grade from 1 to 5 
     1 grade is best in Korea 

 MEPS below 5 grade 

 

 

 

 Target products : 26 items 
 Refrigerators, Freezers, Kimchi refrigerators, Air Conditioners, Washing 

machines, Horizontal Drum washing machines, Dish washers, Dish driers, 
Water Coolers, Rice cookers, Vacuum cleaner, Electric fans, Air Cleaners, 
Incandescent lamps, Fluorescent lamps, CFLs Ballasts, Associated ballast, 3 
Phase Electric Motors, Household gas boilers, Adapter-Charger, Electric 
driven heatpump, Commercial refrigerator, Gas water heater, Distribution 
Transformer, Widow set, TV 

Program Operating Organization : Korea Energy Management 
Corporation (KEMCO), www.kemco.or.kr 

New Label 

from 2008 

Energy Efficiency Labels & Standards Program 
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     Schematic diagram of energy efficiency label reporting procedure 

Manufacturers (importers) 

Attach energy labels from:  
Manufacturer : date of manufacture  
Importer : date of customs clearance  

Testing Institutes 

Designated national testing  
Institutes (or self certified  
Testing institutes)  

Internet 

Introduction of the program,  
Product and market information  

Consumer 

Utilize information when  
Making purchases 

KEMCO 

▶Registration/ provide information  
▶Statistical compilation and analysis  
▶Promotion/ provide guidance  
▶Post Management  

MKE 

▶ Overall Administration  
▶ Establish/ Update program  

Reporting of 

Production/sales 

Performance 

(January, once a 

Year) 

⑤ Confirmation of registration 

① Request testing 

② Issue test performance report 

⑥ Utilize 

    Information 

④ Provide Information 

Direction & regulation 
Report & proposal 

③ Notification 

    of results 

    (all products)  
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• Refrigerator 

– Household electric refrigerator and refrigerator-freezer of storage 
volume 1000L or less with the cooling system of less 500W electric 
power consumption by KS C ISO 15502(Current IEC 62552) 

– Monthly electric power consumption shall be measured by the test 
method of KS C ISO 15502(Current IEC 62552), where is defined as 
followings ; 

• Monthly electric power consumption = Measured power consumption x 
365/12 
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Items 
MEPS 

From 1st of January 2011 
Refrigerator only P ≤ 0.037AV+16.75 
Refrigerator-freezer whose compensated cubic volume is less than 
500 L 

P ≤ 0.025AV+29.45 

Refrigerator-freezer whose compensated cubic volume is no less th
an 500 L  without ice-dispenser or homebar door 

P ≤ 0.043AV+16.19 

Refrigerator-freezer whose compensated cubic volume is no less th
an 500 L with ice-dispenser or homebar door 

P ≤ 0.043AV+16.19 
+4.4 (through-the-door ice dispenser) 
+0.044 (the length of the actual sealing perimeter of the 
homebar door of fresh compartment, cm) 
+0.073 (the length of the actual sealing perimeter of the 
homebar door of freezer compartment, cm) 
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 MEPS 

R Level 

1.60 ¢ R 1 

1.45 ¢ R < 1.60 2 

1.30 ¢ R < 1.45 3 

1.15 ¢ R < 1.30 4 

1.00 ¢ R < 1.15 5 

R Level 

1.90 ¢ R 1 

1.75 ¢ R < 1.90 2 

1.60 ¢ R < 1.75 3 

1.45 ¢ R < 1.60 4 

1.00 ¢ R < 1.45 5 

• Freezer-refrigerator with adjusted Volume 
more than 500 liter 

• Refrigerator and Freezer-refrigerator with 
adjusted Volume less than 500 liter 

 Energy Efficiency Level 

10 Asia Energy Efficiency Standards and Labeling Forum and 2011 2nd BRESL Training Workshop  
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Trend of energy consumption of refrigerators 

11 Asia Energy Efficiency Standards and Labeling Forum and 2011 2nd BRESL Training Workshop  
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• Air-conditioner 

– Air-conditioners of rated cooling power consumption of not more than 
7,500W and the rated cooling capacity of not more than 23,000W 

– If it has heater, the rated power consumption of heater shall be not 
more than 5,000W. 

– Exclude water cooling, duct-type, portable, multi-split type 

– Cooling Energy Efficiency Ratio (hereinafter “EER) shall be measured by 
the test method of KS C 9306, which is obtained from the cooling 
capacity divided by the cooling power consumption. 

– MEPS 
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Type 

MEPS (EER) 

Effective date : From 1st of January, 2004 

Window and Unitary Room air conditioner 2.88 

Split Type RCC < 4.0 kW 3.37 

4.0 kW ¢ RCC < 10.0 kW 2.97 

10.0 kW ¢ RCC < 17.5 kW 2.76 

17.5 kW ¢ RCC < 23.0 kW 2.63 
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R 
Standby power 

(Off mode power consumption) 
Standby power 

For the network function 
Level 

3.94 ¢ R 
≤ 1.0 W ≤ 1.0 W (Off mode) 

≤ 3.0 W (Active standby mode) 
1 

3.94 ¢ R N/A N/A 2 
3.55 ¢ R < 3.94 N/A N/A 3 
3.20 ¢ R < 3.55 N/A N/A 4 

2.88 ¢ R < 3.20 N/A N/A 5 

 Energy Efficiency Level 

• Window room type and unitary type  

R 
Standby power 

(Off mode power consumption) 
Standby power 

For the network function 
Level 

4.36 ¢ R 
≤ 1.0 W ≤ 1.0 W (Off mode) 

≤ 3.0 W (Active standby mode) 
1 

4.36 ¢ R N/A N/A 2 
4.00 ¢ R < 4.36 N/A N/A 3 
3.67 ¢ R < 4.00 N/A N/A 4 

3.37 ¢ R < 3.67 N/A N/A 5 

• Split type, RCC < 4.0 kW 

R 
Standby power 

(Off mode power consumption) 
Standby power 

For the network function 
Level 

4.40 ¢ R 
≤ 1.0 W ≤ 1.0 W (Off mode) 

≤ 3.0 W (Active standby mode) 
1 

4.40 ¢ R N/A N/A 2 
3.86 ¢ R < 4.40 N/A N/A 3 
3.39 ¢ R < 3.86 N/A N/A 4 

2.97 ¢ R < 3.39 N/A N/A 5 

• Split type, 4.0 kW ¢ RCC < 10.0 kW 
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R 
Standby power 

(Off mode power consumption) 
Standby power 

For the network function 
Level 

4.62 ¢ R 
≤ 1.0 W ≤ 1.0 W (Off mode) 

≤ 3.0 W (Active standby mode) 
1 

4.62 ¢ R N/A N/A 2 
3.89 ¢ R < 4.62 N/A N/A 3 
3.28 ¢ R < 3.89 N/A N/A 4 

2.76 ¢ R < 3.28 N/A N/A 5 

• Split type, 10.0 kW ¢ RCC < 17.5 kW 

R 
Standby power 

(Off mode power consumption) 
Standby power 

For the network function 
Level 

4.11 ¢ R 
≤ 1.0 W ≤ 1.0 W (Off mode) 

≤ 3.0 W (Active standby mode) 
1 

4.11 ¢ R N/A N/A 2 
3.54 ¢ R < 4.11 N/A N/A 3 
3.05 ¢ R < 3.54 N/A N/A 4 

2.63 ¢ R < 3.05 N/A N/A 5 

• Split type, 17.5 kW ¢ RCC < 23.0 kW 

• With network function : It has a network function in a body, which is enable to exchange data between 
a body and external network, or between indoor unit and outdoor unit by wire or wireless. If it is get to 
1st level, standby power shall be less than 3 W for active standby mode, and 1W for off mode. 
• Off mode : The power state when the product is switched off or auto off. 
• Active standby mode : When an appliance is switched to off/standby and is not performing its primary 
functions while still connected to a power supply but can be activated by a remote control or other 
internal signals.  In addition, it can also be activated into other power modes by receiving external signals 
or when it is receiving minimum level of data from service providers. 
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Energy Efficiency Ratio of New Residential Air Conditioners 

Source : IEA 4E Mapping Document, Oct 2010 
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38.0% improved 
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    Average Power consumption of stocked air conditioners in fiscal year "n“  

= (Total power consumption of air conditioner in fiscal year "n“) / (Stock volume in fiscal year "n“) 

17 Asia Energy Efficiency Standards and Labeling Forum and 2011 2nd BRESL Training Workshop  



Determining Cost-Effectiveness 

 Cost-effectiveness 
 according to the metric of Cost of Conserved Energy (CCE).  In this framework, 

the annualized additional cost to consumers needed to purchase high-efficiency 
equipment is divided by the annual energy savings in order to give a cost per 
kWh.  This cost, called CCE is then compared to the price of energy paid by the 
consumer.  An efficiency measure is cost-effective if CCE is less than the energy 
(utility bill) price.  Cost of conserved energy is given by: 

 

 

 

 

 where DP is the incremental equipment price and DE is the annual energy 
savings.  The capital recovery factor, q is given by 

 

 

 

 

  In this equation, d is the discount rate and L is the appliance lifetime. 
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18 Asia Energy Efficiency Standards and Labeling Forum and 2011 2nd BRESL Training Workshop  
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• Study collected a data registered and 
reported to KEMCO in 2010.  

• Almost all models were of the split type 
– we did not include window units, 
which are not important in the Korean 
market. 

• Roughly half of air conditioners in the 
small capacity category (< 2600 W).  
About 30% of market in 4600-6600 W 
category. 

• Air conditioner market still dominated 
by the lowest efficiency level – Level 5, 
although there is some presence of the 
highest efficiencies – Level 1.  Very little 
market share in Levels 2-4. 
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• With current electricity price of 0.145 USD, CCE curves show significant cost-
effective efficiency improvement potential in AC market, both in terms of current 
market shares and cost effective savings. 

• Moving from level 5 to level 1 highly cost effective for all capacity categories.  Cost 
of conserved energy between 0.07 USD and 0.11 USD. 

• Regression analysis implies cost effective potential well beyond Level 1 (curves 
extended to 75% efficiency improvement relative to Level 5).  This establishes air 
conditioners as an end use with possibly very large, although somewhat speculative 
opportunities. 
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• Voluntary certification program provides for industry and buildings as 
high-efficiency equipment  

 

 Benefit to manufactures for Government procurement 

 

 Target products : 42 items 
 Pumps, UPS, Transformers, Vending machines, Windows, Industrial gas boilers,  Oil 

burning water boilers, T-5 fluorescent lamps, LED traffic lights, 26mm32W 
fluorescent lamps, Ballasts for 26mm32W, direct-fired absorption chiller, energy 
recovery ventilator, centrifugal blowers, industrial boiler, high efficiency window, 
VRF and others 

 

 Program Operating Organization : Korea Energy Management Corporation 
(KEMCO), www.kemco.or.kr 

 

High-Efficiency Appliances Certification Program 
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• High Efficiency Window 

– By KS F 2278, Air tightness, insulation, water resistance, noise proofing, 
wind proofing should be tested 
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• Program encourage the adoption of energy saving modes while the 
appliances are idle and the minimization of standby power 
– Core program to reduce standby power <1W 

– Voluntary (Mandatory from 2010) 

– “Energy Boy” label (or Warning label from 2010) 

– Benefit to manufactures for Government procurement 

– Target products : 20 Items 

• TVs, VCRs, Audios, DVD players, Set top boxes, Microwave ovens, 
External power supplies, Computers, Monitors, Printers, Fax 
machines, Copiers, Scanners, Multifunction devices, Bidets, Energy 
saving & controlling devices, Door phones, Cordless phones, Radios, 
Modems 

– Program Operating Organization : Korea Energy Management 
Corporation (KEMCO), www.kemco.or.kr 

 

 

E-Standby Program 
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• Monitors 
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• Microwave Oven 

25 
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Phase-out policy Supplying policy 

MEPS 
(Minimum Energy 

Performance Standard) 

(Mandatory) 

High-efficiency 
Appliance Certification  

& Rebate 
(Voluntary) 

5 Grade label 
(Mandatory) 

1 Grade label 
(Mandatory) 

Warning label 
(Mandatory) 

Energy Boy label 
(Voluntary) 
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6. Implement a new item    

• Step 1 
– Demand Survey to Public (KEMCO) 

– Select Prior Items (KEMCO) 

– Report to MKE (KEMCO) 

• Step 2 
– Funding to a new project to develop a new standard (MKE) 

– Announce to bid a new project (KEMCO) 

– Project team selected makes a contact with KEMCO 

– Project is going (normally 1 years and longer) 

• Step 3 
– Project team reports a result to KEMCO and MKE 

– Public hearing  

– Determine an implementation (MKE) 

– Implementation  (MKE) 
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National Energy Resources Technology  

Development Basic Plan(’06~’15) 

Sector 

 Energy Conservation and  

 Efficiency Technology 

 New & Renewable 

 Technology 

 GHG Management 
 Technology 

 Building Infra-structure 

Goal  

• International cooperation, 

   Information sharing 

• 5% cut in total energy( ~’15) 

• GHG Emissions Reduction ( ~’15) 
  : potential carbon-emission reduction 

    by 10% in 2015  

 Energy Conservation Tech: 9 milTC 

 NRE Tech: 3.5 mil TC 

 GHG MNGT Tech: 5 mil TC 

•  NRE dissemination target of 5% ( ~’11) 

7. Energy Technology R&D Program 
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• IPEEC SEAD 

• IEA 
– Implementing Agreement on Efficient Electrical End-Use 

Equipment(4EIA) 

– Annex : Benchmarking, Standby, Motors, Lighting, Set-top box 

• APP, Buildings and Appliances Task Forces 
– 55  projects related with Energy efficient appliances and buildings  

• APEC EGEE&C 
– Energy related projects 

• ELI(Efficient Lighting Initiative) 
– Voluntary International Program to certify the quality and efficiency of 

lightings 

• G8 Summit & G20 
– Action plans adopted at G8 Summit 

29 

8. International Cooperation 
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• Thank you.. 
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