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Abstract

Our country set the mid-term reduction goal of greenhouse gases up to 2020 in accordance with Bali roadmap
agreed in 2007 through the negotiation with UNFCCC in 2009 and specified the proper goal as by the Basic Act
on Green Growth that went into effect at April, 2010. First of all the enlargement of green building construction
has been suggested as a worldwide strategy to achieve the green house gas reduction. Building area is one of most
important sectors for the countermeasure of climate change agreement and the achievement of national green house
gas reduction goal and the need to reduce its green house gases has been increased accordingly. The objective
of the study is to examine the status and characterization of mass energy consumption local governmental
buildings’ green house gas emissions depending on usage (hotel, school, apartment, hospital) through the green
house gas emission source unit analysis. The result indicated that the energy source unit was proportional to green
house gas source unit and hotel showed the highest green house gas emission source unit per open area of
construction unit, followed by hospital, apartment, and then school. In case of apartment, green house gas emission
source unit per open area of construction unit decreased as year went on. Meanwhile school building showed a
striking increase in the annual energy source unit.
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Table. 1 Number of research sample by building usage

Building Usage Number of Sample
Hosptal 70
Apartment 241
Educational Facility 80
Accommodation(hotel, resort) 55

Table. 2 Sample of research and analysis by regional and usage of building

Apartment Accommodation Education Facility Hospital
. nunber of le nunber of le nunber of le nunber of le
Provioe? | - total sarple Si;rt]ilz) total sarple Si;rt]ilz) total sarple Si;rt]ilz) total sarple Sirt]ilz)
(number) | (unber) | (%) | Gumber) | (uber) | (%) | (nuber) | (uber) | (%) | (nunrber) | (unber) | (%)
) 1 1 100 9 3 33 5 3 60 2 2 100
@ 38 16 42 2 1 50 11 4 36 13 2 15
® 3 2 67 0 0 n.a 3 3 100 2 1 50
@ 5 2 40 2 1 50 4 3 75 0 0 n.a
® 1 1 100 0 0 n.a 5 4 80 3 2 67
® 2 2 100 1 1 100 2 2 100 5 3 60
@ 27 20 74 2 1 50 6 6 100 3 3 100
® 18 17 94 7 2 29 8 5 63 7 5 71
116 39 34 23 5 22 17 8 47 26 11 42
() 0 0 n.a 1 0 0 1 1 100 1 1 100
) 21 5 24 1 0 0 2 2 100 2 1 50
® 1 1 100 0 0 n.a 1 1 100 1 1 100
® 3 2 67 1 0 0 3 2 67 2 2 100
® 0 0 n.a 4 3 75 1 1 100 0 0 n.a
® 4 1 25 1 1 100 8 4 50 2 2 100
1 1 1 100 1 0 0 3 1 33 1 1 100
total 241 110 69 55 18 39 80 50 76 70 37 75
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4) Consolidated baseline methodology for GHG emission reductions
from waste energy recovery projects - Version 3.2, CDM ACMO0012
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Table. 3 Electricity CO, emission factor in Korea

(%)

X Wam (3)

de) OM CO, = A+
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2005 2006 2007 2008
OM(tCO,/MWh)| 0.7710 | 0.7448 | 0.7193 | 0.7159
BM(tCO,/MWh)| 0.4718 | 0.3735 | 0.3808 | 0.4113
CM(tCO,/MWh)| 0.6214 | 0.6520 | 0.5501 | 0.5636
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Table. 4 Energy intensity and Greenhouse gas intensity of national-average by usage of building

S =z
gol whe 2a7bs Avs)

N 2005 2006 2007 2008 Average
Buliding
Usage | %Y |Itensity of Itersity of [Intersity of Intersity of | Intensity of Inersity of [Intensity of Itersity of | Intersity of Iersity of
Hospital |Energy| 0064 | 5348 | 0061 | 489 | 0066 | 5271 | 0068 | 5509 | 0.065 | 5256
(number of bed)| GG | 0154 | 12709 | 0176 | 13893 | 0.163 | 13092 | 0176 | 14.144 | 0.167 | 13.460
Accommodation |Energy| 0076 | 11.924 | 0.069 | 11062 | 0.091 | 14289 | 0067 | 10.323 | 0076 | 11.900
(uber of oom)| GG | 0187 | 29219 | 0195 | 30739 | 0228 | 35660 | 0.171 | 26.152 | 0.195 | 30443
Riwstiord Failip{Ererey| 0021 | 0448 | 0019 | 0416 | 0020 | 0437 | 0021 | 0455 | 0020 | 0439
(uner of studkd)) GG | 0050 | 1.088 | 0055 | 1183 | 0051 | 1.093 | 0054 | 1162 | 0053 | 1.132
Apartment |Energy| 0020 | 2175 | 0028 | 2378 | 0027 | 2362 | 0027 | 2359 | 0028 | 2319
nter fosddd| GG | 0067 | 5556 | 0.066 | 5492 | 0060 | 4998 | 0060 | 5036 | 0.063 | 5271

unit : Energy Intensity of Area(toe/m?y), GHG Intensity of Area(tCO2/m?y),
Energy Intensity of Standard(toe/standard.y), GHG Intensity of Standard(tCO2/standard.y)
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Table. 5 Analysis of greenhouse gas intensity and energy intensity by regional and usage of building (2005~2008 average)

c Aver Province®
ategory el plo|o|eolole|o|e|ololo/ e[ s|e|e|®
Net energy intensity per Area | (o, |0.04/0.06[0.05] 10.05[0.09]0.07]0.09]0.05[0.05[0.050.02[ 0.07] 0.10[0.05
(toe/m”.y) : 114|682 950 | ™| 019] 007 | 458 | 078| 931 | 199| 631 | 607 441 | ™2 | 811 293
Net GHG mtenmt)/ per Area 0.10/0.15|0.14 0.14/0.23] 0.18/0.21] 0.14| 0.13] 0.14| 0.06] 0.20| _10.33/0.13
— (tCO,/m”.y) 0167 | 575|341 | 981 | ™| 072| 132 653| 835| 255 | 270 341 615 356 | ™| 183 376
OSPIAL TNt energy intensity per Bed = osg | 438[915[503] 1534577/ 475( 401] 6.42[ 3.63[ 6.41 3.78[ 440[ [4.88[558
(toe/bed.y) : 486|205 | 178| ™@ {327/ 090| 654 | 879| 412 326| 702| 279 | 142 | ™2 | 431 | 259
Net GHG Intensity per Bed |1, 1,0 [116[206[13.4]  1149[149]120[10.0[19.6|9.36[163[9.74[ 137| 1167[145
(tCO,/bed.y) +2Y1 680 837 | 339| ™ | 942|659 392 | 319| 739 | 153| 629| 904 481 | ™? | 151 | 803
Net energy intensity per Area 0.06]0.06 0.07 0.06 0.05]0.13 0.09] 0.06
(toe/m>.y) 0.076 | 37| 034| ™| 162| ™2 | 093| ™2 | 580| 254 | ™A | N-a| na| na| 56 gog| N-A
Net GHG Intemltzy per Area 0.195 0.16/0.15 na 0.18 na 0.15 na 0.14] 0.33 nalnalnal na 0.25(0.17 na
Accommo (tCO,/m2y) 4991003 | 234 | M| 093 | M2 | 442| M2 215| 971 | M@ | A | nA| DA | 7531 399 | -
~dation Net energy intensity per Room 7.89|10.0 8.07 11.1 12.6]20.1 733178
(toe/room.y) 118991 059 | 496| 12 | g78| M2 | 416| M | 744| 861 | ™A | Ma| na | na | 5gq| 35y | na
Net GHG Intensity per Room 30.440 20.9|25.3 na 20.4 na 28.2 na 32.2|51.7 nalnal nal na 19.8]44.7 na
(tCO,/room.y) oA 930 | 732| M@ | 091 | M2 | 376| ™2 | 870 395| A | A | MA| A ogg| gpg | ™
Net energy intensity per Area s 10.02[0.02]0.02] 0.01] 0.02] 0.02] 0.02] 0.01] 0.02[ 0.02] 0.01] 0.02] 0.01 [ 0.01] 0.01 | 0.01
(toe/m2y) 0.02031 4741 174| 002 | 915 | 114 768 636 531 | 281 072 | 831 | 142 | 626 | 715| 736 | 802
| Net GHG Tntensiy per Area | =g |0.05[0.06[0.05(0.04]0.05[0.07] 0.06]0.04] 0.05/ 0.05] 0.04[ 0.05] 0.04] 0.04[ 0.02[ 0.04
gfflﬁ (tCO,/m".y) P99 | 753|406 | 176| 933 | 691 | 109| 775| 000| 892| 386| 941 | 536| 414| 666 | 482| 913
Faci?ity Net energy intensity per Student | 1 400 | 0.34/0.40[0.35] 0.34] 0.52] 0.62] 0.69] 0.27] 0.71{ 0.36] 0.36[ 0.40] 0.39] 0.43[ 0.33] 0.32
(toe/student.y) : 730| 417 302| 482| 770| 981 | 468 | 910| 305 | 694 | 973| 894 | 372 | 609 | 486 | 863
Net GHG Intensity per Student | | 14, [1.06(092[0.91]088[1.42| 161] 1.78] 0.72] 1.84[ 0.95[ 097 1.05| 1.06] 1.18[ 0.47| 1.19
(tCO,/student.y) : 937|977 273| 819| 060 | 746| 534| 949| 210| 402| 121| 698 | 909 | 621 | 885 | 307
sl s BN s s P
Net GHG Intensity per Area | 70 [0.05]0.06[0.08[0.10[0.17(0.06[ 0.04] 0.04] 0.04 0.04/0.05] 0.06] __ 0.05
Apart (tCO,/m”.y) : 825|561 | 689 | 179| 473|789 | 777| 717| 512| ™2 | 331| 352| 203 | @ | ™2 | 825
et | Net oy intensity per Fouschold 5364 | 1:94]219[1.95[3.50[ 2.24] 2.03| 2.4 2.05| 2.49| T1.41[238[3.03[ [ 1307
(toe/household.y) : 400|500 | 300| 100|900 | 100| 200| 300| 300| ™ | 900| 400 | 100| ™2 | ™2 | 900
Net G%%ulgﬁglzlty per 5970 |415(5.26|5.02| 766|520/ 5.17| 535/ 4.38( 6.28| | |345|545/6.74| | 669
o 612|019 | 576 | 429| 430 | 215| 255 | 931| 920| ™| 903| 246 | 303 | ™2 | ™ | 995
(tCO,/household.y)
5.2 dalE-X9d 24712999 W3 Table. 6 Intensity change of regional GHG of educational fadility
FAAA AL oG A AR &S] 2005 2005 [ 2006 | 2007 [ 2008 | Avr.
RE 200871 AW dzks A W R e
yeonggi . . . . .
I O A)ir ~ g8 — —
sl S AR ofel Table 6~99 2. Gyeongnam | 0.05 | 005 | 005 | 0.06 | 0.05
Sl AE o] xod. A LA A wjE Y Gyeongbuk | 005 | 005 | 005 | 005 | 0.05
) 2 2E Aol et sy [ euana Toi Tom Foin o o
A) 2= = = 1o & - . 3 . A X
g ok FAE eEhlaL glom, v, 471A 9 Dacjeon | 0.07 | 0.07 | 0.07 | 007 | 007
o] MjZvhe] Asgo] = Ao g EAE QT Busan 004 | 004 [ 004 [ 004 [ 0.04
= Seoul 0.05 0.06 0.06 0.06 0.06
Bﬂ%ﬁ%g = ]7}}\ HHEOJE}H HHﬁJJr Ulsan 0.04 0.06 0.06 0.06 0.06
A pa™ = - - - - -
= Table 73 Zow, FEA o WHEFo] Incheon | 0.05 | 005 | 0.05 | 005 | 0.05
2 AL Ef A Ao HEe] FE o] vy uj Jeonnam | 0.06 | 0.06 [ 0.05 [ 006 | 0.06
29 Aow waEe, aAdel guss | owu oot oo Tooi [uoi on
eju .05 . . . .
2} O Ao =18 = el
7} ¢ e Aem A E] ,\;\E]-. Chungnam 0.02 0.03 0.02 0.03 0.03
Chungbuk 0.05 0.05 0.05 0.05 0.05
5 049 @747 @3¢ @35 G5 OUF Qi @ O4%
D& O QA BA=E AT BT 635
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Table. 7 Intensity change of regional GHG of hospital FFFAA Y AS 119 ZAAAE 7+
2005 | 2006 | 2007 | 2008 | Avr. og FAg AREN BEH o Aot
Gangwon | 010 | 011 | 010 | 011 | 011 o o} Lo 9t
Gyeonggi 0.16 0.16 0.14 0.15 0.15
Gyeongnam | 0.14 0.14 0.15 0.16 0.15 ) ) )
Table. 9 Intensity change of regional GHG of accommodation
Gyeongbuk - - - - -
Gwangju 0.14 0.15 0.13 0.14 0.14 2005 | 2006 | 2007 | 2008 | Avr.
Daegu 0.23 0.24 0.22 0.23 0.23 Gangwon 0.15 0.16 0.16 0.17 0.16
Daejeon 0.19 0.18 0.19 0.19 0.19 Gyeonggi 0.17 0.14 0.19 0.11 0.15
Busan 0.22 0.22 0.21 0.23 0.22 Gyeongnam _ _ _ _ _
Seoul 0.12 0.13 0.14 0.18 0.14 Gyeongbuk 0.18 0.18 0.16 0.21 0.18
Ulsan 013 | 014 | 013 | 013 | 013 Gwangju - - - - -
Incheon | 013 [ 0.15 | 0.14 | 0.4 | 0.4 Dacgu | 014 | 020 | 0.8 | 010 | 016
Jeonnam | 007 | 007 | 006 | 007 | 0.07 Daejeon - - - - -
Jeonbuk | 020 | 019 | 0.19 | 023 | 0.20 Busan 015 | 015 | 014 | 014 | 0I5
Jeiu B B B B B Seoul 0.24 0.28 0.59 0.24 0.34
Chungnam | 0.8 | 045 | 033 | 036 | 033 Ulsan S O A i
Chungbuk | 013 | 013 | 013 | 0.14 | 0.13 Incheon - - - - -
Jeonnam - - - - -
Jeonbuk - - - - -
OlFFE AEO A Axdz SAZFA 9 Jeju 028 | 026 | 024 | 025 | 026
== 7]_ ‘;;—O}X]-E Ao R T,li_/}j' E] 9—]}\2134 O]:Lf Chungnam 0.18 0.19 0.17 0.16 0.18
Chungbuk - - - - -

Jenta e,

2 AT Al AXAE YAt A
Table. 8 Intensity change of regional GHG of apartment E(&d, st olgtE Wel)S tidos o
2005 | 2006 | 2007 | 2008 | Avr. UAALS & 5o B85 53 24712 ujE

Gangwon | 0.06 | 006 | 005 | 0.05 | 0.06 A E B4
Gyeonggi 0.07 0.07 0.06 0.07 0.07 T,‘i_/}j' Az}l oy ]OJ 1’4—_',]9,} £N7]./\ 011’4—147].
Gyeongnam | 0.09 0.09 0.08 0.08 0.09 H] 3113}% AL o 4= %%otq 74:'1_ E}H cdtdx%

Gyeongbuk | 011 | 011 | 0.09 | 0.09 | 0.10
Gwangju 018 | 018 | 017 | 017 | 018

1% 7H(2005~20081) A7k wiEA el =

Daejeon | 005 | 005 | 0.05 | 004 | 0.05 ILE(0.063tCO2/m2.y), o FHE(0.0633tCO2/m2.y ),
Busan 005 | 005 | 004 | 004 | 005 g a(0.0625tCO2/m2.y) el =22 YepgTh ofit
Seoul - 0.07 | 006 | 0.06 | 0.06 E AL AS Az 7hasts 242 U
LR E S R R m— HBula gAT, Hde F7h FA9 Ao

Incheon 003 | 004 | 005 | 005 | 0.04

Jeonnam | 006 | 006 | 005 | 005 | 006 TAE AT, B AR oux ] B

Jeonbuk | 007 | 006 | 006 | 006 | 0.06 %*‘ b a9l o] HAE A B EE A
Jeju - - - - - S & 5 AT

Chungnam | - - - - - B 20059 HE 200837141 €] ol

Chungbuk | 0.06 | 006 | 0.05 | 005 | 0.06 AAEES Fuko 2 o] Aeke] W o
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