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Abstract
The purpose of this study is to establish the assessment baseline of CO2 emissions from building operations in the
view of GHG reduction policy in Korea. The assessment baseline of CO2 emissions shall be used in GHG policy and
Carbon Credits in building sectors, but the assessment baseline has not been studied enough or established yet. Also,
CO2 emissions from building operations will be variable according to the building occupancy. Therefore the baseline will
be different and this study aimed at the establishment of the assessment baseline for residential apartments and office

buildings firstly.

After reviews of BEER and international standards for building CO2 emissions such as ISO and UNEP-SBCI documents,
the analysis of BEER certification data has been pursued for 292 residential apartment complexes and 65 office buildings
in South Korea during 2004 ~2012. As analysis results, the assessment baseline was set to 23.03 kg-COz/m™yr or 1.95

t-:CO2/unityr for residential apartment complexes, and 95.91 kg-COz/m*yr for office buildings according to the BEER
certification basis. Additional assessment baselines were calculated according to year basis, region basis, public and

private basis, and GHG policy basis.

Finally, the established baseline for residential apartment complexes has been applied for the pilot project in M
district, Seoul, and showed 24.97% reduction rate according to the BEER certification basis.
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Study of the Assessment Baseline of

Carbon Dioxide Emissions based on
the Analysis of BEER system

‘ BEER main stage review ‘

| |
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Mantilation, Lighting

2. Primary energyy
| |
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=

BASELINE study
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-
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Fig. 1. Methodology and procedure of study
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Table 3. Standard House in BEER System

Category Standard house

- Orientation - East

- Regularity efficiency of boiler | - 80% (with total efficiency)

- load loss rate of boiler - central and private heating system : 5%

- Piping heat loss coefficient - central and regional heating system : 5%

Other details are same with applied house

22. I H|EEFZAISO) U UNEP-SBCI 7|&

Table 4. Categories and specifications in ISO/TS 21929-1

Category ISO 21929-1
> Environmental Aspect
Environmental - total carbon emission, carbon-equivalent, transport
indicator - adaptability, durability, accessibility, location,
building site and soil sealing
. > Social Aspect
Social . o .
L - quality of building, health and safety, barrier-free,
indicator s . .
user satisfaction, protection of cultural heritage
. > Economic Aspect
Economic . . . .
o - investment, maintenance and repair, economic value
indicator o L
of building, revenue by the building,
5 oA &&5F AFl #S 2 20139 NAL DHHF 13}
YA 288 71202 AU
6) oA B&SHE AFA B 713 20139 FHAHLEL 200017 2607
BHkWhind - yr 71202 WA NS
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Table 5. CO, Emission Assessment in Common Carbon Metrics

Common Carbon Metrics, UNEP-SBCI

Environmental footprint
- energy use

- material use

- solid waste

- water use

- land use

Category

- Operation of building

t . .
Stage - Operation of other appliance

- Direct, on-building-site or on-building- stocks, GHG
emissions

- Indirect on-building-site GHG emissions

- Other Indirect GHG emissions

Scope

7) Emission factors: 2066 IPCC Guildelines for National GHG Inventories,
Volume2, Chapters 1 and 2, 2006
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Fig. 2. Certification status in years in residential buildings (ea, from Jul.2012)
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Fig. 3. Regional ratios in residential buildings in EERS
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Table 6. Regional differences in residential buildings
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Table 7. High-low-variance average CO, emissions in years

Annual CO, emissions per household (+CO., /unityr)
2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
Mean | 2.14 | 149 | 1.97 | 147 | 1.91 | 2.09 | 1.95 | 1.95 | 1.94

Main Energy 0. Emissi.o n Emi(sjs?ozn per o
stage re(%ucuoon pe.r area uzr'ut household (m/unit)
ratio (%) |(kg'CO, /m"yr) (+CO, Junityr)

Seoul 95 324 24.0 2.03 85.4
Gyeonggi | 120 28.7 23.4 2.09 87.7
Incheon 14 27.5 233 233 101.8

Daegu 10 37.0 20.4 1.75 85.4

Gyeongbuk 1 24.6 22.9 2.17 94.8
Gyeongnam 5 334 22.5 1.62 68.7
Daejeon 11 31.6 22.6 1.87 79.7
Chungnam | 13 344 223 1.65 71.5
Jeonbuk 5 271.7 20.4 1.27 59.8
Chungbuk 6 323 19.9 0.80 40.3
Gwangju 1 29.7 19.2 0.74 38.8

Ulsan 2 279 19.1 1.82 94.2
Kangwon 2 22.9 19.0 1.53 83.3
Jeonnam 5 30.8 18.4 0.77 41.7

Pusan 1 28.8 16.7 0.72 43.1

Jeju 1 28.9 12.7 0.53 42.0

Total 292 30.6 23.0 1.95 83.5

Max | 2.89 | 234 | 223 | 2.60 | 3.21 | 493 | 395 | 585 | 3.35

Min | 1.40 | 0.64 | 1.70 | 0.80 | 0.79 | 0.78 | 0.38 | 0.52 | 0.43

2004 2005 2005 2007 2008 2009 2010 2011 202

Annual CO, emissions per area unit (kg:CO,

2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 2012
Mean | 21.78 | 16.95 | 1829 | 21.76 | 21.75 | 21.98 | 22.78 24.40
Max | 26.02 | 20.26 | 19.46 | 27.40 | 26.85 | 27.87 | 28.76 31.40
Min | 17.53 | 13.64 | 17.13 | 18.01 | 15.82 | 17.59 | 17.47 17.90
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Fig. 6. Regional ratios in office buildings in EERS
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Table 8. CO, emissions per area unit in residential buildings for
national GHG emission reduction target (kg-:CO, /m’yr)
Category 2010 | 2012 | 2015 | 2017 | 2020
<Fig.11.> Trend of average
CO, emissions per area unit in| 22.9 | 242 | 26.1 | 275 | 294
years
Green Home plan 189 | 155 11.1 8.9 5.6
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Fig. 12. Frequency distribution of primary energy consumptions in office buildings
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Table 9. Assessment result of 7th housing complex in M area in Seoul

Catego Standard Applied
Eory Housings Housings
Heating energy demands(GlJ/yr) 51,489.213 29,267.117
Heating energy deman(js per unit area 541.98 308.07
(MJ/fyr-m)
Carbon dioxide emissions
. o 30.41 17.28
(heating, kg/yr-n1)
Total energy reduction ratio (%) - 49.52

Table 10. Compare with baseline and 7th housing complex in M area in Seoul

Emissions Comparison ratio of Baseline
(kg'CO, /mi-yr) and M area 7th (%)
Standard Housmg 3041 58
Baseline
Annual Baseline 23.56 26.66
Main stage Baseline 23.03 24.97
Regional Baseline 22.60 23.54
Public order Baseline 22.23 2227
M area 7th 17.28 -
Green Home plan 2012 15.5 -11.45
MAF 7@4A 9 CO; WiEZFES vlaE Fa3f, & A7l
Al ARG wolaERlEY A& 9 AFAE HESA
t}. <Table 10>l 42} Zo] oz E&&5FNA A
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