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ABSTRACT

Keywords : Green Building Material, Carbon Footprint, Carbon Inventory,
Life Cycle Assessment, Environmental Efficiency

Since the Green Building Material Label System was carried out in 2004, it has
archieved great outcomes. And the framework and promotion system have become
completed . For operating in coordination with the “National Primary Plan for Energy
Conservation and Carbon Reduction” carried out by the Executive Yuan in April 2010
which has embition to bring Taiwan to a low-carbon society in a systematical way and
achieve the goal for carbon reduction. This research project establish the methodology of
carbon footprint assessment and carbon inventory in each phase of the building material
life cycle by analysis of carbon foot print assessment systems from advanced countries.
Executing pre-evaluation for potential building material industry value-added in
accordance with the carbon footprint assessment integratd with green building material
label system and proposing the feasible promotion strategy. And keep working on the dual
main shafts of improving human’ s health benefit and conservating energy and resource

to construct the universal assessment platform for green buildind material.

Based on the preliminary analysis and advices from the profession of the building

material industry, this project achieve the initial conclusion below.

1. Processing carbon footprint assessment on building materials is a clear trend. By
doing so, product makers can review its manufacturing process and find its hot

spot of GHG emission.

2. According to the results of life cycle invemtory, building materials can not be
solely classified as B2B or B2C inventory scope, developing a classification

system to assort building materials is revelant.

3. Based on the inventory of the production procedure of classified GBMs, building



materials could be classified into three categories: (1)100% Made in Taiwan (2)

Material imported with domestic process (3)Solely building material imported.

4. Setting up a carbon footprint assessment system for Taiwan’s Green Building
Material Label System shall not be a short-term plan. Proper plans of promotion
and supporting need to be prepared. And the building-industry-related

organizations should be the target market.

5. Environmental efficiency model for GBML could take both the quality and
performace of building material and the environmental impact from the building
material production into concern. For the upgrading of GBML system, this

evaluation method is worthy for further development.
This project comes to suggestions for the immediate and long-term strategies.
For immediate strategies :

Providing information of carbon footprint assessment to the building material
industry. Green building materials are various in Taiwan. By making selections
and phases, relevant building materials shall be assessed prior to others as the role

models.
For long-term strategies :

On the strength of annual project of green building material promotion and
advanced project, taking carbon footprint inventory as part of its promotion
content. Helping the building material industry and people to be aware of the

importance of carbon footprint inventory and its information communication.

Xl
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A & X (Carbon Footprint) 5 &2 — 38 /56 0 2 & FenfE B 4 & P iE4R
TERERRAL G §F PPN g AP ASTORIBAERE AN
(KRBT > FIEERFE ~ - B % ~ (74 'ﬁﬁkj S REE SRR
BH IR )2 R F § WP o g #o 5 P R(CO)2 2 ket 1 B E(GWP)
WRL L BHAE T FA2 2% > R IPCC 242 GWPii#E (4r°
2. GWP 2 25> % i3y § 22 GWP % 298): £ m - % it g4 & (CO.e, carbon
dioxide equivalent) 412 4 772 > 2 F % § W GWP 358 "7 -

22 1SO 14064-1 # ~ enZ %] > 337 ISO 14064-1 8 2 4 M4 H &2 £ i 7 44
B AL R R F RO T2 ARAEEF ML LR
2 (R26); B9 fork= A PP 2 €10 LE L4484 S PR &

H‘Z—fﬂg—:— (li'—),% i) ZRFF WP HEFLEAEEN .
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51 4
ia s
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N I R R SR

1. PAS 2050
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PAS 2050 " & & B PRARE 3 f ML & PR Ré ) 5 B RS
t» € (BSI) #]2 & & £p 3= (Carbon Trust) & & RIEHE ~ & &8 L H
Fir3n(Defra)z 4 # B A = 52008 # 5% 2008 # 10 * 29 p 58 2 #
Qi—v%%é%ﬁﬁﬁi@ﬁﬂﬁi%%ﬁﬁ%ﬂii%ﬁ’#ﬁéﬂ
SR e (1ISO) # BA R Q|2 44~ o b £ P AL A
r""rlzféiﬁﬂf’% v E B2 B Ryho e 2010 # 10 P T4 L 2011 EK o

PR PR A SR A B L G R (R PR S 3

AR g AR EEAER
A ALY 40 R F AR ke A
WA PR RS MBS e c B EA LT BAHE (1) FWUS
A2 RAERTRLELTRE (3) Jo i FA o (4)3- H R - (5)
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¥
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Boundaries and
pricritisation

Bl 2-7 PAS 2050 ¥ &8 3+ B 4 2
(FR xR TRFFRE)

PAS 2050 #7% . crif % »cfis f H(GHG)% 4 2.3 + R A
a.  APBEIER & R A S GHG £ 22 GHG £ 22k A g 5
b S e
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d. Bl 2P AMMAGLIEL 2 mLS
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ﬁ,r;ﬁ"ﬁéﬁgﬁig ]; lEu °
TS Q0010

P A32009# 40 i H 5 - K2 A& Fpd KT &R —T TS Q 0010:
2009 # SR Wi g RT 2 - AR R o TR d A AR 3
B - SRR i3m0 P ASAA LG A 2 TTS Q0010 & S B
FREE T - RN, P AEAGRBR IR ST A ER
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Standards, JIS) » B pFH 34 B-Ek p A7 F 2 1SO &8 o “,%t‘* - a2 R
Rl ek s S A4 T E R AR - TREFFIR A SRR
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BFwoh 2 AR 6P EMRIEAE2Z T . £p A TS Q0010 (1A
R T EET I RY 0 A PCRaguE S HQREE -

GHG Protocol - Product Life Cycle Accounting and Reporting Standard

GHG Protocol (if 2 # ME d:xeF ) d 2R & %kﬁﬁﬁﬁg
(WBCSD) &+ % FiRa 7 2 (WRI) £ 42> > 2009 & 11 # 2 #
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GHG Protocol shp % 2 B8 A 55 BR* e o B - 5 p¥H5 5w
RN EFR) PR FMBRNAFIEL T - S RERERE ¥ 0
PLET SR B R RERREER » U AR PP F b
%’ﬁ'¢%%ma%‘wﬂF&ﬁEJW%$%§°% B g R
B4R A ehE e idp50 2 ¢h > GHG Protocol + B 3 % B IF 5 % R 3
FRUEREEIL  m SR RRFF P AR FRE F B RE LY

GHG Protocol # %|3:3 # 5 - ¢ 31 % (accounting standard) » # * &, %3¢

"W
=

T DULEHE R M S el AT REAHEEY
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14067 chg B pehE A RETA S  BEF MW EoEid 62 8 RE
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2 1SO14020 T8 7 2 47|42 152 53 & BRI 4o
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(1) & e gl
DR E - ERAEPGTE AR > 97 £ d g1 32 (Carbon Trust)fe# Rk 5
8 & B £ 3% ™ (Department for Environment, Food and Rural Affairs, Defra)%
# R € (BSI) 14 %2 TPAS 2050 7 &F-frfRisr 2 &iv # R ¥ § H
I %%J » TG HE o
(2) o FORRHE A AR
FREAE IR AV EASEREA GIPE T FHERFE G- R
M2 3G 3 o AR IFE E AT CNS 14040 ¥2 CNS 14044 ¢ == 2 4
G ERE o R A RERIE AFWIEEF MR RS

w09 E ot T ARG Bl YA

(3) o B s 4T

dE & AN E R g (WBCSD)& & Jt 7 iRAT 3 B (WRI)#738 Az 0
B EF MY h kT 53k 7 6 (GHG Protocol Initiative) » F et & ¥ 4 ¥ 32

BPUEE ARG N2 ARTRFE S FAIRE S Rk
hBROFT R BRAE S IT AN B E AR - BRERT R F
L = s e NN I S B | SR (GHG Protocol) = & - g o

-~ IQ ﬁ#véwﬁi

YRR B AR T L R A 0 A R A 5 B2B 2 B2C % 4 » GHG Protocol
B2 12 Scope.1 ~ Scope.2 ~ Scope3 & ¥ & fovk 0 i Scope.l £2 Scope.2 ¥ ik A kv
TR &2 B2B- @ Scope3 ¥ /&I & 2 B2C iEm¥ P i 5 4 AL 5
= ¥ % = &% GHG Protocol z_ 3. U’fq* B2B £ B2C f v spl 40T

(1) B2B(business-to-business) :

T AR E T+ P (Cradleto Gate) » 3= p % & R L

29



SESEHER R EHA R ITEE

WA AENASTE- BATER é’;}éﬁaﬁ'ﬂf\r’@ﬁ;ﬁ‘]f]&; St Ao, A
D AAI BB DR SR R YRR I Y R

¢ 4
At bR A

It
N
A
—~
p-2
St
A
A
—
3
H
Kl

(2) B2C(business-to- consumer) :
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T ¢ 2 TEEMA14067 > e d|RR T2 4~ P LT BT
Fa B 5% 5 m» GHG Protocol #F1H Scope .32 7kt » 4 &
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% 2-6 £ R R B s MR FFIRZIARAP ARR

FRHERE (3.£) & e
Insulation or insulatin Meets the criteria required by
) g 10% of cost. the 2009 International Energy
material '
Conservation Code.
Exterior window or skylight | 10% of cost, up to $200. Meer ENERGY STAR
requirements.
Exterior door 10% of cost. Mee?s ENERGY STAR
requirements.
Metal roof with pigmented Meets ENERGY STAR

coating, or asphalt roof with 10% of cost.

. requirements.
cooling granules

Electricity use of no more
$50 than 2% of total energy used
by the furnace.

Advanced main air circulating
fan

Annual fuel utilization
$150 efficiency (AFUE) rate not
less than 95.

Natural gas, propane, or oil
furnace or hot water boiler

Electric heat pump water

heater $300 Energy factor of at least 2.0.

Meets the highest efficiency
tier set by the Consortium for
Energy Efficiency for 2009:
SEER of at least 15, an EER
of at least 12.5, and an HSPF
of at least 8.5.

Electric heat pump $300

Meets the highest efficiency
tier set by the Consortium for
Energy Efficiency for 2009:
SEER of at least 16 and an
EER of at least 13 for most
air conditioners,

Central air conditioner $300

Energy factor of at least .82 or
$300 a thermal efficiency rating of
at least 90%.

Natural gas, propane, or oil
water heater

Thermal efficiency rating of

at least 75%.

Biomass stove $300 Heats a dwelling or water for
use in a dwelling.

Fueled by plant-derived fuel.

(FHRXR: 27y FR)
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A s LR R £ A7 IPCC P AT 2B £ A48 ALE £ i@ asgibins
il AR BB & 1 (IPCC 2007 ) =

&1 AR =fiug (BT CIL) HERLREALRFY (GWP)

=Zf4tst (Carbon CO, 1
dioxide )

5% (Methanec ) CH,4 25

— f4b =&, (Nitrous N,O 298
oxide )

FHERETAE S HE

CFC-11 CCL:F 4,750
CFC-12 CClyk 10,900
CFC-13 CCIF; 14.400
CFC-113 CCI1,FCCIF, 6,130
CFC-114 CCIF,CCIF; 10,000
CFC-115 CCIF,CF; 7,370
Halon-1301 CBrF; 7,140
Halon-1211 CBrClIF, 1,890
Halon-2402 CBrF,CBrF, 1.640
Carbon tetrachloride CCly 1.400
Methyl bromide CH;Br 5
Methyl chloroform CH;CCl, 146
HCFC-22 CIHCIF, 1,810
HCFC-123 CHCI,CF3 77
HCFC-124 CHCIFCF; 609
HCFC-141b CH;CCLLF 725
HCFC-142b CH;CCIF, 2,310
HCFC-225ca CHCI1,CF,CF; 122
HCFC-225¢ch CHCIFCF,CCIF; 595
& #5464 (Hydrofluorocarbons )

HFC-23 CHF; 14,800
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HFC-32 CH,F» 675
HFC-125 CHF,CF; 3,500
HFC-134a CH,FCF; 1.430
HFC-143a CH;CF; 4.470
HFC-152a CH;CHF, 124
HFC-227¢a CFiCHFCF; 3,220
HFC-236fa CF3CH:CF; 9,810
HFC-245fa CHF>,CH,CF5 1,030
HFC-43-10mee CF;CHFCHFCF,CF; 1,640
£ #4164 (Perfluorinated compounds )

Sulfur hexafluoride SFg 22,800
Nitrogen trifluoride NF; 17,200
PFC-14 CFy 7,390
PFC-116 CoFg 12,200
PFC-21% C;Fg 8,830
PFC-318 c-CyFs 10,300
PFC-3-1-10 CiFyp 8,860
PFC-4-1-12 CsFia 9,160
PFC-5-1-14 Cel1q 9,300
PFC-9-1-18 CyoF1s >7.500
‘Trifluoromethyl sulfur SFsCF; 17.700
pentafluoride

# &k (Fluorinated ethers )

HFE-125 CHF,0OCF; 14,900
HFE-134 CHF>,OCHF, 6,320
HFE-143a CH;0CT, 750
HCFE-235da2 CHF,OCHCICF; 350
HFE-245¢b2 CH;0CF,CHF, 708
HFE-245fa2 CHF>,OCH,CF, 639
HFE-254¢b2 CH;0CF,CHF, 359
HFE-347mcc3 CH;O0CT,CF,CF3 575
HFE-347pct2 CHF,CF,OCH,CF; 580
HFE-356pce3 CH;0CF,CF,CHF, 110
HFE-449s] (HFE-7100) C4FoOCH3 297
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HFE-569sf2 (HFE-7200)  C4F0C;Hs 59
HFE-43-10-pcccl24 CHF>,OCF,OC,FyOCHF, 1,870
(H-Galden 1040x)

HFE-236¢al2 (HG-10) CH,OCF,OCHF, 2,800
HFE-338pccl3 (HG-01) CHF>,OCF>,CF,OCHF» 1,500
4§, W&k ( Perfluoropolvethers )

PFPMIE CF;OCF(CF;)CF,OCF,0OCF; 10,300
5 4644 & B 46 (Hydrocarbons and other compounds — direct effects )
Dimethylether CH;0OCH; 1
Methylene chloride CH,Cl, 87
Methyl chloride CH;Cl 13
Dimethylether CH;0QCH; 1
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