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Abstract

The Korean government announced a national mid-term target to reduce 30% of greenhouse gas (GHG)
emissions from business-as usual (BAU) level by 2020 in a voluntary and independent manner. In this study, we
examined the CO, mitigation potential and conducted an economic effect analysis of green living actions in
households in Korea. We also proposed some ways to implement green life to achieve the national target.

If green lifestyle takes root in households nationwide, CO, emission would be reduced to 27.3% of the emission
in 2007. This would save the country about 4.93 trillion won per year and each household could save about
300,000 won per year, which accounts for about 0.5% of GDP (as of 2007). Considering the five-year plan for
green growth to invest 2% of GDP in green growth every year, this would not only reduce the economic burden on
households, industries and the country but also increase economic growth potential by reinvesting the saved
resources into green growth. Heating and lighting would be the greatest contributor to GHG mitigation of green life
in the residential sector. It means we could achieve the national goal by reducing unnecessary heating and lighting
and using energy-saving electric home appliances.

The implementation of green living actions would reduce a significant amount of greenhouse gas emissions,
ultimately relieving the burden on businesses to reduce GHG emissions. And it is one of the most cost-effective

mitigation tools in order to achieve the mid-term GHG mitigation goal.
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Fig. 1. Study flow and analysis methodology.
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Table 1. Devices database of residential sector.
Energy Annual
Use Device name consumpFion Use time energy. Penetration
per unit (h/yr)  consumption rate
of device” (Gl/yr)
Cooling Air conditioning 1,725 w 256 1.03 0.51
Fan 54w 655 0.85 1.77
Kerosene boiler 20,240 kcal/h 440 37.66 1
Heavy oil boiler 20,240 kcal/h 440 37.66 1
Coal boiler 20,440 kcal/h 440 37.65 1
Town gas boiler 20,472 kcal/h 440 38.09 1
Heating (hot water) LPG boiler 20,250 keal/h 440 37.68 1
Condensing boiler 19,600 kcal/h 440 35.40 1
Solar boiler Okcal/h 440 0.00 1
Geothermal heating systems 8,910kcal/h 440 8.21 1
Electric blanket 230w 720 0.597 0.4
Electric boiler 20,000 w 440 31.68 1
LNG stove 3,391 kcal/h 294 4.17 1
LPG stove 3,470 kcal/h 294 4.27 1
Cooking Electric oven 2,200 w 285 1.847 1
Microwave 1,010 w 77 0.280 0.78
Rice cooker (for cooking) 1,063 w 292 1.113 0.88
Rice cooker (for keeping warm) 96w 2,583 0.883 0.88
Incandescent 60w 2,190 0.473 2.66
Fluorescent lamp of incandescent type 40w 2,190 0.315
Lighting Cirque-line fluorescent lamp 32w 2,190 0.252 5.32
High-efficiency fluorescent 30w 2,190 0.237
LED lighting 24w 2,190 0.189 0
Normal type TV 135.1w 2,420 1.177 0.88
vV LCD TV 182.0w 2,420 1.586 0.37%
PDP TV 264w 2420 2.3 0.22%
Computer (CRT) 266.5w 1,324 1.270
Computer Computer (LCD) 168.1w 1,324 0.801 0.8
Laptop 40w 1,324 0.191 0.05
Refrigerator 51w 8,760 1.608 0.72
Refrigerator ~ Two door type refrigerator 67w 8,760 2.113 0.3
Gimchi refrigerator 29w 8,760 0.915 0.63
Washing Normal type washing machine 494 w 218 0.388 0.89
Household machine Drum type normal type 629.7w 436 0.988 0.09
appliances Vacuum cleaner 899.0 w 163 0.528 0.81
Iron 1,110.0 w 55 0.220 0.99
Bidet 37w 7,200 0.959 0.20
Audio 600 w 96 0.863 0.64
Video 555w 222 0.207 0.68
Other home  Air purifier 29w 7,200 0.044 0.09
appliances Humidifiers 99.3w 610 0.752 0.35
Coffee pot 1,100 w 93 0.218 0.31
Dishwasher 550 w 560 0.370 0.04
Electric mixer/Juicer 210w 48 1.109 0.64
Water purifier 1.6w 8,424 0.036 0.36
Hair dryer 1,075w 89 0.049 1.03

Source: 1) Energy consumption data by device: Research of the consumer electronics penetration rate and household electricity consumption
behavior, 2006, Korea Power Exchange, LG, Samsung.

2) Penetration rate of TV: Making based on PDP and LCD of market share in 2005 (Electronic newspaper dated January 1, 2006) Introducing
technologies and green living actions.
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Table 2. Applied technologies and green living actions.
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Analyzed . . .. .
object Applied technologies Green living actions
Increasing the cooling temperature, Reducing the air conditioner
Cooling Air conditioner, Fan use time, Periodically cleaning the air conditioner, Reducing the
working time of fan
Kerosene, Heavy oil, Coal, Town gas, LPG, Reducing the heating time, Lower heating temperature,
Heating Condensing boiler, Solar boiler, Geothermal heating ~ Periodically cleaning the boiler, Enhancing the housing
systems, Electric blanket, Electric boiler insulation, Reducing the working hours of electric blanket
. LNG stove, LPG stove, Electric oven, Microwave, Using the stove instead of rice cooker when cooking
Cooking .
Rice cooker
L Incandescent, Fluorescent lamp of incandescent type, Reducing lighting working hours, Replacing light bulb with
Lighting . . S
Cirque-line fluorescent lamp, LED lighting LED
TV (normal, LCD, PDP) Computer (CRT, LCD, Reducing hours of watching TV, Maintaining adequate capacity
laptop), Refrigerator (normal, Two door type, of refrigerator, Reducing the use of washing machine, Reducing
Gimchi refrigerator), Washing machine (normal, the use of cleaning, Reducing working time of iron, Use power-
Home . . . . .
appliances drum type), Vacuum cleaner, Iron, Bidet, Audio, saving feature of bidets, Reducing the usage count of coffee

Video, Air purifier, Humidifiers, Coffee pot, Dish
washer, Electric mixer/Juicer, Water purifier,
Hair dryer

machine, Reducing the computer use time, Standby power-
down (computers, TV), Using the power-saving feature of water
cooler and heater
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Table 3. Survey contents.
Category Questionnaire Details
General information Area, Residential area, Construction year of housing, Size of housing, Resident number
Heating Type of heating facility
Cooking Kinds of fuel energy for cooking

Current status of

home energy usage Use amount of energy

The use and amount of electricity, District heating, Town gas,
LPG, Briquet, Kerosene

Indoor temperature in winter

Maintain temperature, Optimum temperature, Difference

Indoor temperature in summer

Maintain temperature, Optimum temperature, Difference

Incandescent

Number, Average daily usage time, Total use time (number X time)

TV usage patterns

Size by product type (CRT, LCD, PDP), Penetration rate, View
pattern

Computer usage patterns

Penetration rate and energy consumption of desktop/Laptop
computer, Penetration rate and energy consumption by monitor

type

Current status of lighting

. Air-conditioner usage patterns
and appliances usage

Penetration rate and energy consumption of air conditioners and
fans, Type of air conditioner

Usage patterns of refrigerators
and washing machines

Capacity, Penetration rate, Energy consumption

Other energy usage patterns

Penetration rate and energy consumption of fan heaters, electric
blanket, electric stove, iron and vacuum cleaner

Bidets, Water cooler, Water heater

Penetration rate, Whether to use power-saving features

Related standby power-down

Whether to use standby power-down of electronics products
(TV, computers, etc.)

Source: Ministry of Environment (2009), Development of national action guideline for greenhouse gas reduction
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Table 4. Classification of green living action items in the residential sector.

Green living action items

Action items contents

Reducing the consumption desire

- Reducing working hour of appliance use, Using stove when cooking, Temperature and time
control of air conditioning and heating, Lower illuminance of lighting

Avoid unnecessary use

- Unplug, lights out on the go, Using the shopping cart, Use of water received when washing
dishes and blushing teeth, Reducing hour of shower

Introduction of high-efficiency
Products and technologies

- Selecting high-efficiency appliances and lighting, Selecting certified carbon labeling products
- Selecting the first grade products in energy efficiency rating, Enhanced housing insulation,
Introducing Green home, Replaced with high-efficiency boiler

- Purchasing the right amount and size of products, Using energy-saving products (Multi-outlet

Using in the right way

power strip and water saving shower, etc.), Maintaining adequate capacity of refrigerator,
Using washing machines at once, Periodically cleaning the boiler, Periodically managing the

air conditioner, Making ‘cool and warm biz’ a way of life

Source : Hwang (2008), Yoon (2010), revision based on Green start web page in Ministry of Environment
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Table 5. Green living action contents.

R EERRE

i)
)
N,

Category Green living action items Normal residential Green living action contents
Reducing operating hours Average of 2 hrs 24 min/day .
of air conditioners (38 days) 1'hr 36 min/day (30 days)
Response that proper indoor average
; e th ’ - . temperature is 22.7°C
ncreasing the cooling e cflvelrage tempe.rature o (Increasing approximately 0.3°C)
temperature 22.4°C in summer indoors e e T
Changing the energy consumption 7%
when 1°C change in temperature
Reducing the working hours 6.2 hrs/day (95 days/yr)
of fan 7.2 hours/day (95 days/yr) (Reducing 1 hr)
Reducing the working hours 4.42 days (146 days/yr)
of electric blanket 342 days (146 days/yr) (Reducing 1 hr)
Reduci Response that proper indoor average
e ;lcmg N ; temperature is 20.9°C
the . Lower heating temperature The fve,rage, temPerature ° (Decreasing approximately 1.0°C)
consumption 21.9°C in winter indoors e e T et
desire Changing the energy consumption 7%
when 1°C change in temperature
Reducing the working hours Heating 110 days/year Decreasing to 98 days
of boiler (Average 4 hrs/day) (Reducing heat day to 12 days)
Reducing hours of watching TV 6 hrs 54 min/day (351 days/yr) 5 hrs/day (Reducing 1 hr 54 min)
Reducing working time of iron 25 min/week 20 min/week (Reducing 5 min/week)
Using power-saving bidets ijZ; the power-saving features) When using 100% power saving feature
Using power-saving 35'3.)% . ‘When using 100% power saving feature
water cooler and heater (Using the power-saving features)
2 hrs 18 min/d:
Reducing hours of computer use 2 hrs 58 min/day (Re,r;uci:gnzg) r?q}i/n /day)
Using the stove instead of 324 days/yr Using 300 days/yr
rice cooker when cooking (Using rice cooker-54 min/day) (Using rice cooker-54 min/day)
Reducing lighting working hours Average 6 hrs/day (365 days/yr) Using 5 hrs/days (365 day/year)
Avoid Standby power-down Standby power-down Standby power-down

unnecessary use

(Computers, TV)

(42.4% of TV, 56% of computer)

(100% of TV and computer)

Introduction
of
high-efficiency
devices and

Enhancing
the insulation of house

Assuming to enhancing the insulation to 5% of the entire house and
the improving the energy efficiency of 5% applied one million households to
renovated existing household depending on the Green Home Policy

Selecting energy saving
air conditioner, TV and
rice cooker

When 50% of all households selected a high-efficiency products

technologies

Replacing light bulbs 3.8% - .
Repl 1 h LED
with LED lighting (usage share of incandescent) eplacing incandescent bulbs wit
Periodically cleaning 3 to 5 percent efficiency improvement through
the air conditioner periodically cleaning once or twice a month
. . . 5 t effici i t through

Periodically cleaning the boiler pereent eHficiency improvement throug

Using in the cleaning the inside and pipes of boilers

right way Reducing the use of

washing machine

Average of 3.6 times/week

Reducing to 3 times/week

Maintaining adequate capacity
of refrigerator

Operating with filling the 73%

The 60% is adequate amount

Source : Ministry of Environment (2009), KIER (2009), Chiou et al. (2008), Korea Energy Management Corporation
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Table 6. Analysis results according to green living action type.

CO, reduction  Reduction amount Reduction of

Category amount per household household expense

(ktCO,) (kgCO,/household/yr) (won/household/yr)
Reducing the air conditioner use time 253.1 15.4 3,548.0
Increasing the cooling temperature 15.5 0.9 217.9
Reducing the working time of fan 107.9 6.6 1,512.9
Reducing the working hours of electric blanket 71.4 4.3 596.5
Lower heating temperature 2,635.2 160.5 44.374.7
Reducing Reduc?ng the w‘ork%ng hours of boiler 7,265.1 442.5 139,337.9
consumption ReducTng TV v?ewu?g hour.s 379.6 23.1 5,321.0
desire Reducing working time of iron 22.8 1.4 319.3
Using power-saving feature of bidets 47 29 659.3
Using power-saving feature of water cooler and heater 124 7.6 1,738.4
Reducing the computer use time 286.7 17.5 4,019.2
Using the stove instead of rice cooker when cooking 1,534.3 93.5 21,508.7
Reducing lighting working hours 410.9 25.0 5,760.7
Subtotal 13,153.5 801.2 228,914.5
Avoid using Standby power-down (Computers, TV) 189.5 11.5 2,657.0
unnecessary Subtotal 189.5 11.5 2,657.0
Selecting high-efficiency air conditioner (50%) 103.6 6.3 1,204.9
Introduction of Enhancing the insulation of house 245.7 15.0 4,571.8
high-cfficiency Select%ng high—efﬁcien'cy wzfshing machine (50%) 91.4 5.6 1,281.2
devices and Selecqng TV of electrlc—savmg featgre (50%) 110.3 6.7 1,545.5
technologies Selecting rice cooker of electric-saving feature (50%) 75.5 4.6 1,058.9
Replacing light bulb with LED 1,792.6 109.2 25,129.2
Subtotal 2,419.1 147.4 34,791.5
Periodically cleaning the air conditioner 29.6 1.8 415.0
Using Period‘ically cleaning the boiler . ‘ 1,467.3 89.4 27,986.9
the right way Reducing the usage count of washing machine 147.2 9.0 2,063.3
Maintaining adequate capacity of refrigerator 233.9 14.2 3,278.3
Subtotal 1,878.0 114.4 33,7435

Total 17,640 1,074 300,107

% Analysis of household expenses : applying the residential sales price (97.58 won/kwh) to electricity rate (2008, Korea Electric Power corporation),
substituting residential natural gas consumer price (714 won/m®) with heating price (KOREA city gas association)
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Reducing consumption
desire 75.6%

Introduction of high-
efficiency devices 13.7%

Using the right way 10.7%

678 Aol ofied - Fa - AAT - AHH - FTHY - BAA
kCO, ton
70000
Cooling 2%
H 1 0,
60000 - Lighting 7%
Cooking 12%
50000 - '
40000 - Cooking 13%
~
30000 -
Heating 57%
20000 -
Heating 53%
10000
0 - e — |

2007

When green living actions

Fig. 3. CO, reduction results according to green living actions by purpose.
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Table 7. CO, reduction amount according to Green living actions by purpose.

2ge] o bohekas

AEAAG R AAA £ B 679

unit: ktCO,, %

Reducing the

Introduction of

Category  ’07 Emission T0.t al €O, consumption high-efficiency L.Jsmg the 1000 won/
reduction amount . . right way household/yr
desire devices

Heating 36,566 11,684.7 320 9.971.7 273 245.7 0.7 1,467.3 4.0 216.9
Cooling 1,564 509.7 32.6 376.5 24.1 103.6 6.6 29.6 1.9 6.9
Cooking 7,884 1,609.8 20.4 1,534.3 19.5 75.5 1.0 0 0.0 22.6
Lighting 4,493 2,203.5 49.0 410.9 9.1 1,792.6 39.9 0 0.0 30.9
Home appliance 14,081 1,632.4 11.6 1,049.6 7.5 201.7 1.4 381.1 2.7 22.9
Total 64,587 17,640.1 27.3 13,343.0 75.6 2,419.1 13.7 1,878.0 10.7 300.2

% Include ‘avoid unnecessary use’ in ‘reducing the consumption desire’
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