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ZIKEE(EEZ ( Global warming potential - GWP )
GWP(100) (AR4, AR, AR6) L5

2t 1: IBRE[2]SHFIARS - {B20165F & B E— AR {IIRARS

BESEREERREZEEBEMEZET

( Intergovernmental Panel on

Climate Change, IPCC ) FiATh R IRE:
BHRNNAEIE(ARG) -

i _S{EGWPERL - LEAEELLRK
FERZEREE—EBRFRE ( ¥EM100%F )
¥ ith RIZRAIR -

MA% - B (CH,) BEEGWP(100)
£27.9 - TEI100EBLRISA - Bix
H 2 REIR YRR — SEIRE127.9(3

[1] - MBERSA/LKE - H83IFR[2] -

[1]IPCC 6th Assessment Report (AR6) - 2021
2] RIREBREREHINGEETERG6.0.45K - 2019

https://ghgregistry.epa.gov.tw/Tool/tools.aspx?Type=12 |

st 2: BAY I1SO fix BB ERARS5/AR6

N GWP(100)

e KEH
RN Sl AR4(2007) | AR5(2014) | AR6(2021)

1. |CO,  —FEfbh% 1 1 1

2. [cH, Bz 25 28 27.9

3. |N,0 - &{EEEE 298 265 273

4.  HFCs, @ &Ebx({EY)

4-1 |HFC-23/R-23=% )5 > CHF, 14,800 12,400 14,600
4-19 [HFC-43-10meet+& K )x 1,640 1,650 1,600

5 |HCFCs, S &Enx(LY)

5-1 |CH,CCl, 146 160 161
5-4 [CHCI, 31 16 21

6  |Fully Fluorinated Species& (L%

6-1 INF; - —FH(LH 17,200 16,100 17,400
6-10 |PFCs > & Ll 9,300 7,910 8,620

7 [SFoRE S

7-1  [R-401A 1,182 1,130 1,263
7-50 [R-509A 5741 5,758 6065
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HTERFZHE(Net Zero Emissions): fatix1ZEE (RBEA 2R A)
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Yale Center for
Environmental Law & Policy,
Yale University

Environmental
Performance
Index 2022

Ranking country performance
on sustainability issues

Columbia University

Center for International Earth
Science Information Network,

O b wnNn=-=

176
177
178
179
180

74

Denmark

United Kingdom
Finland

Malta

Sweden

Taiwan

Pakistan
Bangladesh
Viet Nam
Myanmar
India

77.9
77.7
765
752
72.7

24.6
231
201
19.4
18.9

https://epi.yale.edu/

Environmental
Performance
Index 2022

Ranking country performance
on sustainability issues

Summary for
Policymakers

RANK COUNTRY SCORE REG RANK COUNTRY SCORE REG RANK COUNTRY SCORE REG
1 Denmark 779 & 60  Djbouti 475 N 121 Honduras 365
2 United Kingdom 777 K] 62 Albania 471 RS 122  Gambia 364
3 Finland 765 BE 63 Montenegro 469 | 122 Samoa 364
4 Malta 752 i 63 SouthKorea 469 B2 124  Marshall lslands 362
5 Sweden 727 65  Chile 467 125 Uganda 358
6 Luxembourg 723 é 66 Ecuador 465 126  Kyrgyzstan 357
7 Slovenia 673 BRI 67 Venezuela 464 127  BurkinaFaso 355
8 Austria 665 7 68 CostaRica 4463 127 Egypt 355
9  Switzerland 659 I 69  Zimbabwe 462 IER 129 Timor-Leste 351
10 Iceland 628 70 Suriname 459 130 Malaysia 350
M Netherlands 626 B 71 Brunel Darussalam 4s7 R 130  Solomonislands 350
12 France 625 Wl 72 Jamaica 456 132 Srilanka 347
13 Germany 624 -1 Mexico 455 133  Iran 345
14 Estonia 614 |0 74 Taiwan 453 B 134  Tanzania 342
15 Latvia 611 ) 75 Central African Republic 449 ) 135 Togo 340
16 Croatia 602 |0 75  Eswatini 449 W 136 Senegal 339
17 Austrakia 60.1 i) 77  Equatorial Guinea 448 WJ 137 Qatar 330
18 Slovakia 600 | 77 Mauritius 448 B 138 Cétedvoire 328
19  CzechRepublic 599 | 79  Serbia 439 | 138 Rwanda 328
20 Norway 593 ) 80 Tonga 438 ) 140  Sierra Leone 327
bl Belgium 582 - 81 Afghanistan 436 1 141 Lesotho 323
v3 Cyprus 580 | 81 Brazil 436 142 Lebanon 322
z Italy 577 B 81 Jordan 436 143 Ethiopia 318 B
24 Ireland 574 By 84 Moldova 427 144  Eritrea 317 B
25 Japan 57.2 1 85 Bhutan 425 144 Mozambigue 317 R
26 New Zealand 567 B 85 Comoros 425 146  Guinea E U I 34
27 Spain 566 Bl 87 Colombia 424 147  Fy 33 B0
28 Bahamas 562 87  Kuwait 424 148  Kenya 308 B
28 Greece 562 3 89 Dominican Republic 422 149 Laos 307 B
30 Romania 560 | 90  Bahrain 420 149  Oman 307
3 Lithuania 559 [0 91 CaboVerde 419 151 Angola 305 K5
32 Seychelles 556 BN 92 Argentina 411 151 Burundi 305 B3
33 Hungary 551 [ 93 Kazakhstan 409 B 153  Cameroon 302 g
34 North Macedonia 543 | - 93 Paraguay 409 154 Cambodia 301 Rl
35  EBotswana 540 95  ElSalvador 408 155  Algeria 296 :
36 Barbados 532 9% Tunisia 407 155  Benin 206 B
36 St Vincent and Grenadines 532 97 Malawi 406 155 Mongoka 296 B
38 S3o Tomé and Princpe s29 JEN 98  Guinea-Bissau 402 158  Philippines 289 B0
39 Antigua and Barbuda 524 9 Bolivia 401 159 Mali 285 R
39  United Arab Emirates 524 99  Republic of Congo 401 K73 160  China 284 [
41 Bulgaria 519 | 101 Pers 160 Morocco 284
42 Dominica 512 102  Bosnia and Herzegovina 18 162 Nepal 283
43 United States of America 511 103 Georgia A 6 162  Nigeria 283
44 Namibia 50.9 104  Azerbaijan 7 164  Indonesia 282
44 Singapore 50.9 105  Guyana 385 165 Chad 281
46 Poland 50.6 106 Zambia 384 By 165 Mauritania 281
47 Panama 505 107  Uzbekistan 382 ) 167 Guatemala 28.0
48 Portugal s04 EZl 108 Thailand g1 167 Madagascar PO 44 |
49 Belize 50.0 109  SaudiArabia 379 169  Irag 278
49  Canads 50.0 10 Nicaragua 377 170  Ghana z7 KA
5 Gabon 497 10 Nger 377 Rl m Sudan 276
52 Ukraine 496 M2 Russia 375 ) 172 Turkey 263 RCH
53 Saint Lucia 494 n3 Maldives 374 3 173  Haii 261
54 Kiribati 49.0 n3 Micronesia 374 9 174  Liberia 249 1
55  gelarus 485 M3  Uruguay 374 175  Papua New Guinea 248 5]
56 Armenia 483 16 SouthAfrica 372 B 176  Pakistan 246 B
57 Israel 482 "7 Tajikistan 371 Rl 177 Bangladesh 231 7
58 Grenada 479 M8  Turkmenistan 370 Ry 178  Viet Nam 201 @2
59 Trinidad and Tobago 478 M9  Dem Rep.Congo 369 i 179  Myanmar 194 L
60 Cuba 475 M9  Vanuastu 369 Y 180  India 189 B

. Asia-Pacific . Eastern Europe . Former Soviet States . Global West

Greater Middle East Latin America & Caribbean . Southern Asia - Sub-Saharan Africa
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https://ghgregistry.epa.gov.tw/epa_ghg/GhgDownload/%E6%9F%A5%E9%A9%97%E6%A9%9F%E6%A7%8B%E8%A8%B1%E5%8F%AF%E8%AD%89%E6%9B%B8/%E8%89%BE%E6%B3%95%E8%AB%BE%E5%9C%8B%E9%9A%9B%E8%82%A1%E4%BB%BD%E6%9C%89%E9%99%90%E5%85%AC%E5%8F%B8-%E8%A8%B1%E5%8F%AF%E8%AD%89%E6%9B%B8.pdf
https://ghgregistry.epa.gov.tw/epa_ghg/GhgDownload/%E6%9F%A5%E9%A9%97%E6%A9%9F%E6%A7%8B%E8%A8%B1%E5%8F%AF%E8%AD%89%E6%9B%B8/%E9%A6%99%E6%B8%AF%E5%95%86%E8%8B%B1%E5%9C%8B%E6%A8%99%E6%BA%96%E5%8D%94%E6%9C%83%E5%A4%AA%E5%B9%B3%E6%B4%8B%E6%9C%89%E9%99%90%E5%85%AC%E5%8F%B8-%E8%A8%B1%E5%8F%AF%E8%AD%89%E6%9B%B8.pdf
https://ghgregistry.epa.gov.tw/epa_ghg/GhgDownload/%E6%9F%A5%E9%A9%97%E6%A9%9F%E6%A7%8B%E8%A8%B1%E5%8F%AF%E8%AD%89%E6%9B%B8/%E5%8F%B0%E7%81%A3%E8%A1%9B%E7%90%86%E5%9C%8B%E9%9A%9B%E5%93%81%E4%BF%9D%E9%A9%97%E8%AD%89%E8%82%A1%E4%BB%BD%E6%9C%89%E9%99%90%E5%85%AC%E5%8F%B8-%E8%A8%B1%E5%8F%AF%E8%AD%89%E6%9B%B8.pdf
https://ghgregistry.epa.gov.tw/epa_ghg/GhgDownload/%E6%9F%A5%E9%A9%97%E6%A9%9F%E6%A7%8B%E8%A8%B1%E5%8F%AF%E8%AD%89%E6%9B%B8/%E7%AB%8B%E6%81%A9%E5%A8%81%E5%9C%8B%E9%9A%9B%E9%A9%97%E8%AD%89%E8%82%A1%E4%BB%BD%E6%9C%89%E9%99%90%E5%85%AC%E5%8F%B8-%E8%A8%B1%E5%8F%AF%E8%AD%89%E6%9B%B8.pdf
https://ghgregistry.epa.gov.tw/epa_ghg/GhgDownload/%E6%9F%A5%E9%A9%97%E6%A9%9F%E6%A7%8B%E8%A8%B1%E5%8F%AF%E8%AD%89%E6%9B%B8/%E8%8B%B1%E5%95%86%E5%8B%9E%E7%9B%9B%E8%82%A1%E4%BB%BD%E6%9C%89%E9%99%90%E5%85%AC%E5%8F%B8%E5%8F%B0%E7%81%A3%E5%88%86%E5%85%AC%E5%8F%B8-%E8%A8%B1%E5%8F%AF%E8%AD%89%E6%9B%B8.pdf
https://ghgregistry.epa.gov.tw/epa_ghg/GhgDownload/%E6%9F%A5%E9%A9%97%E6%A9%9F%E6%A7%8B%E8%A8%B1%E5%8F%AF%E8%AD%89%E6%9B%B8/%E5%8F%B0%E7%81%A3%E6%AA%A2%E9%A9%97%E7%A7%91%E6%8A%80%E8%82%A1%E4%BB%BD%E6%9C%89%E9%99%90%E5%85%AC%E5%8F%B8-%E8%A8%B1%E5%8F%AF%E8%AD%89%E6%9B%B8.pdf
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Opinion Statement

By Royal Charter

Greenhouse Gas Emissions
Verification Opinion Statement

This is to verify that:  Taiwan Construction Research Institute MEEAES SRR

11F. £

No. 190, Sec. 2, Zhongxing Rd. e

Xindian Dist., New Taipei City 231037 MEE

Taiwan PR = 190 3%
11 4
231037

Holds Statement No: GHGEV 781474

Verification opinion statement

As a result of carrying out verification procedures in accordance with ISO 14064-3:2006, it is the opinion of BSIT
with reasonable assurance that:

® The Greenhouse Gas Emissions with Taiwan Construction Research Institute for the period from 2021-
01-01 to 2021-12-31 was verified, including direct greenhouse gas emissions 69.1584 tonnes of CO;
equivalent and indirect greenhouse gas emissions from imported energy 101.2238 tonnes of CO;
equivalent.

® No material misstatements for the period from 2021-01-01 to 2021-12-31 Greenhouse Gas Emissions
calculation were revealed.

@ Data quality was considered acceptable in meeting the principles as set out in ISO 14064-1:2018.

® The emission factor for electricity of year 2021 is 0.509 kgCO, per kWh.

The verification process was subject to the following limitation(s):

The organization had determined significant indirect GHG emissions in accordance with its own pre-
determined criteria in the year of 2021, however, only direct GHG emissions and indirect GHG emissions from
imported energy are included in the scope of verification.

For and on behalf of BSI: / /l

Managing Director BSI Taiwan, Peter Pu
Originally Issue: 2022-12-14 Latest Issue: 2022-12-14
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The total emissions were verified in selected branches and representative offices, including but not limited to the

following:

Location

Verification Information

Taiwan Construction Research Institute
11F.

No. 190, Sec. 2, Zhongxing Rd.
Xindian Dist., New Taipei City 231037
Taiwan
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The Greenhouse Gas Emissions with Taiwan
Construction Research Institute for the period from
2021-01-01 to 2021-12-31 was verified, including
direct greenhouse gas emissions 69.1584 tonnes of
CO: equivalent and indirect greenhouse gas emissions
from imported energy 101.2238 tonnes of CO2
equivalent.
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Quay Quarter Tower EFLEKXIE

https://www.theb1m.com/video/quay-quarter-tower-sydneys-sustainable-skyscraper
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https://www.bgeeng.com/sbu-tall-towers/50-market-sectors/ms-property-and-buildings/
msp-commercial/116-quay-quarter-tower-sydney?tmpl=component
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Quay Quarter Tower Wins
2022 International Highrise
Award

https://3xn.com/news/3xns-quay-quarter-tower-wins-2022-international-highrise-award
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New HQ for Alliander in Duiven

https://daf9627eib4jq.cloudfront.net/app/uploads/2017/01/attachment-ne rsliander-proiecth  oek-min.pdf
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FEREZM 1. FEEEER, Taiwan
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B ZEEZEMF 3: LCCM House, Japan

LCCM ( Life Cycle Carbon Minus ) House
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| g Counterbalancing:
uaasno Surgus enargy for opesation
compensates for CO2 amession

— _]\/' J//

Annual CO2 emissions
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Before energy Before energy Solar power
conservation  conservation —generation

Ordinary house LCCM ' House
Fig.1 Energy Balance of the LCCM House
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FEEEZESB 3: LCCM House, Japan
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(while air-conditioning) {while heating) absence mode
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FEEEZESB 3: LCCM House, Japan
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FEREZEMB 5: Petinelli Headquarters, Brazil
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B ZEEZEM 6: Entegrity Headquarters, Little Rock, Arkansas, USA
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FTEEZMI 7: Discovery Elementary, Arlington, Virginia, USA
LEED ZERO Energy 838
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FEEEEZEM 8: Advanced Research Center, Houston, Texas, USA
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22 (5] 8: Advanced Research Center, Houston, Texas, USA
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FE 25| 9: ECOLE CURE-PAQUIN, Canada
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FEEEZEM 10: The Unisphere, Silver Spring, Maryland, USA
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The building envelope of The Unisphere

Working of the Geothermal system
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https://e-info.org.tw/node/225612
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1MW/ L8
1MW X 365day X 3hr/day X (0.502-0.048)kg/KW.hr
=497000kg (500/\H)
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