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A Study on Analyzing Eco-efficiency of Carbon Labeled Building Materials

- Focused on Floor Finishes -
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Abstract

In recent years, Korean government has focused on improving the environmental impact of products in order to reduce
greenhouse gas emissions and to achieve their energy goals. The government has been conducting the following polices
such as green procurement inducement and certification system. After carbon labeling was conducted in 2009, among a
total of 1,065 items, 97 building materials have been given a certification: finishing materials items have the highest
weight (56%). The increase in the certification numbers shows that there has been considerable technical efforts in the
building material industry. At the awareness of carbon label and purchase of low carbon product, however, customers are
aware of carbon labeling but the purchasing rate of carbon product is low. In this paper, we suggest that low carbon
activities must also be considered in order to create client value by adding the concept of ecological efficiency. The
objective of this study to measurer the eco-efficiency of carbon labeled building materials on the basis of environmental
aspects of the product with the perspective of economy for purchasing the excellent products.
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Figure 1. Trends of Use of Certified Products Awareness ol
Carbon Label

(Source.

Green Life Survey 2013)
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Table 1. Terms Related with Carbon Activities by Country”

Table 3. Methods of Analyzing Eco-efficiency

Term Korea UK AUS us China Researcher The equation for eco-efficiency
Eco-eﬂimenc.y [1] [12] Saling, P. et al Eco—efficiency
Carbon Trading 3] [4] (2002)  =4(Toxicity)’ + (Material)’ + (Energy)
Carbon Tariffs [4]
- Factor-X
Energy Efficiency [5] [6] [7] Mitsubishi
Green Procurement 18] [9] (2001) _Eco— efﬁc1e1}cy of the evaluated service
- Eco — efficiency of reference service
Carbon Footprint [10] [5] 2]
Construction of Factor-T
Low- carbon City (i 4] :
Toshiba ~ _  Eco — efficiency of target service
Note. [1]: Upham et al. (2011), [2]: Dong et al. (2013), [3]: Edwards-Jone Eco — efficiency of reference service
et al. (2009), [4]: Dan (2010), [5]: Berners-Lee et al. (2011), [6]: Conejos
at al. (2014), [7]: Ng et al. (2013), [8]: Informati.on on http:// Lee Eco-efficiency= .Service val}le
www.pps.go.kr, [9]: Ho et al. (2010), [10]: Information on http:// 2012) Environmental impact
‘me.go.kr/index.jsp, [11]: Park at al. (2010) Environmental impact: unction, price, carbon emission
. i e Hsieh et al. . _ Quality
Table 2. Classification of Carbon Emission Mark Efficiency=
(2013) Load
1. Carbon Emission Certification :
. _ Value of service
o Eco-efficiency= ————"——"—-—
GHG emission amount of Zhang et al. Environmental impact
isai <— the product Labeled
?;ﬁfi:;ilz?ogroduct in q'.g 000g this carbon footprint (2008) Input: Water resource, Raw mining resource, Energy
Korean ® 02 Meaning CO2 Desirable output: Value-ad ded of industry
— — Life-cycle value of residential building
2. Low Carbon Emission Certification D.Z. Lietal.
(’2013) __Life cycle value of residential building
Low-carbon product —> AeanE <— Korean carbon footprint label Carbon emission of a residential building
in Korean c For low-carbon products
2 Reduced GHG emissions . Life 1
preane v i <—— National certification product Tatari & Eco—eﬁiciency:w
Kucukvar (2012) Life cycle assessment
20149 19 71Fo R BAGAREA QAF AFS ¥4 B2884S 78 ¥ T UES st 2dS Ajbst
SRS AlF 897, A'hA QISAFE 173712 Q15 Atk 23l Lee(2012)= AlFS] 71574 71X ¢k A4
FAFS FL0057001th. 2 AFE daET ASA THRIE @44 7HA 9 vaLse] S aeAS SAsIT
F2 AAAAREH A (41271), WA Db E(29971), 71E ATE A A, A AR A9l 7k
AN LDTAFE(16270), ARI=(127]), WAALRAIZEOH)  AF = Hu7A] diAlEe] AEFS tdes 348
TO 2 UL, Aga ISAFS HWTA dukAlE 84 SAATTE olFe] Aoy A4 AAE e R st
(7570), NAAAREH A (7270, B DA F257H), W of 2HAFEAAN g2 As A% A= 753 A
FALTAF(7)] 2L AH] 2 AFS Qe A2 U 22 Yepyt

S,
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59 3744, AAA JHAARZE F3l LCA(Life Cycle
Assessment) 2! LCC(Life Cycle Cost)2] H| &S =&
o ZARES a8 SHAA vlarts stes
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Table 4. Eco-efficiency Evaluation Factor

Division Out Indicator(y) Investment Index(x)
Elements Sales Price, Output, Elements (Energy, Resource,
Water, Land, Waste),
Type an Annual Profit .
Environmental Impact
Evaluation Gate to Gate, Cradle to Gate, Cradle to Grave
Category

7vstsiet.

<Modification 1>3} 7Fo] AFEA K (y)2e Hvj7H4 10
AMEEIAL, FUAEEE BAEEES AMElY R
45 H7siel

Product or service value
Environment impact

Eco—efficiency=
Modification 1. Eco-efficiency Calculation
. ASXERY BIAMEFEA| QIF §E ZAL
1. BIAME EA| XY 2R
S A JAFAFS HAFA SolA AlFsthe
SAAEFD<Table 5>5 7]E02 73191

Table 5. The Classification System of Building Materials Instituted
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2 A AFCITh <Table 6> FA|=|AR0] 7P &
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Table 6. Acquired Certification Numbers of Building Material

(2014.01.)

Code No. Contents Product
Division 03 Concrete 7(7%)
Division 06 Wood and Plastics 8(8%)
Division 07 Thermal and Moisture Protection 2(2%)
Division 08 Doors and Windows 6(6%)
Division 09 Finishes 54(56%)
Division 12 Furnishings 20(21%)

Total 97(100%)

2 mlk Al = A7gA, WA, g2 AE
ERETh viEAlE oAl BN E viekA, AsiEdE]
SR YA Z EREed, dA A5 vigAe]

, §t8} , KCCE] Al 3rpt o=
1% FEstaL Atk <Table 7>0 YERSI =] LGS}
FA 2 ZINO] 1 AFo= 7Hd Bokar oo ¢ks)
L&C7} 7N, &3 ol AlEe] J5S Wt g
A& Xiﬁ%% =2 Ae2AFE AFeHA)S e

T LG A2
z

by KIRA
Division No. Contents 32 LG3F-A1Z(Z:IN Floor ELSTRONG Crever- VIPE}
Division 01 General Data OE]_ @_gjl_z_)g]_ KCC(% Hk A S TR (9 ST)) 27H/\ L O]E]'
Division 02 Sitework B =Fo|A= <Table 7>9 TAE 247119] &4015%
Division 03 Concrete AlA|Zol] et S ageAdS A3
Division 04 Masonry
Division 05 Metals Table 7. Certification Numbers in Floor Material Industry
Division 06 Wood and Plastics Company Product Types Product Total
Division 07 Thermal and Moisture Protection . PVC Tile 7(29%)

— - LG Housis 11
Division 08 Doors and Windows PVC Sheet 4(17%)
Division 09 Finishes PVC Tile 4(17%)

— — Hanwha L&C 7
Division 10 Specialties PVC Sheet 3(13%)
Division 11 Equipment PVC Tile 1(4%)

KCC 2
Division 12 Furnishings PVC Sheet 1(4%)
Division 13 Special Construction Hansol Flooring 4(17%) 4
Division 14 Conveying Systems Total 100% 24
Division 15 Mechanical
Division 16 Electrical
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Table 8. Eco-efficiency Value of Flooring Materials & Price Value of Flooring of Building Materials
Phase'? Total

Certification

Product Division Type Size Build preparation Manufacture (kgégj;mz) Eszlllzzrl(n\;z)rgil
701 CE Tile 3T-450*450 1.818 0.713 2.531 16.81
HO1 CE Sheet 5T-500*500 3.283 1.120 4.403 29.24
HO2 CE Sheet 3T-450*450 1.269 1.302 2.571 17.07
HO3 CE Sheet 3T-450*450 0.772 1.265 2.160 14.35
HO04 CE Sheet 3T-450%450 1.142 1.451 2.469 16.40
K01 C.E Tile 3T-450*450 2.132 1.652 3.904 25.92
702 CE Tile 5T-500*500 5.227 1.043 6.333 42.06
703 CE Tile 5T-500*500 2.967 5.353 8.333 55.34
704 CE Tile 3T-450*450 3.519 3.827 7.346 48.78
Z05 CE Tile 4T-457.2*%457.2 3.939 2.424 6.364 42.26
Z06 CE Tile 3T*180%920 2.115 1.511 3.625 24.07
707 L.CE Tile 3T-450%450 2.500 2.160 4.660 30.95
SO01 CE Flooring 8T-100*800 7.425 1.406 8.831 58.64
S02 CE Flooring 8T-100*800 7.425 1.406 8.831 58.64
S03 CE Flooring 8T-100*800 7.425 1.406 8.831 58.64
S04 CE Flooring 8T-100*800 7.425 1.406 8.831 58.64
HO5 CE Sheet 3T*1830 2.717 0.664 3.380 2245
HO6 CE Sheet 4.5T*1830 4.026 0.875 4.900 32.54
708 CE Sheet 2T*1830 1.870 0.419 2.289 15.20
709 CE Sheet 2T*1.83 m*18 m 2.085 0.430 2.565 17.03
Z10 CE Sheet 6T*1.83 m*18 m 5.301 2.471 7.772 51.61
712 L.CE Sheet 2T*1.83 m*18 m 3.210 0.340 3.549 23.57
K02 CE Sheet 2T*1830 2.095 0.606 2.701 17.94
Z13 CE Sheet 4.5T (20 m) 4.336 2.000 6.337 42.08

Note. Abbreviates of the Certification Division
Carbon Emission: C.E, Low Carbon Emission: L.C.E
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Table 9. Process of Price Value of Eco-efficiency

Classification Normalization Value Creation

Price max., min
(product, carbon = avgra . ” = Product Value
emission) &
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Product Code Table 10. Min, Average, Max of Price (Won)
13 £.337 Flooring type min. average max.
Koz 2701 PVC Tile 7,400 20,458 35,000
Z12 3.549 Flooring 46,000 46,000 46,000
710 7772 PVC Sheet 9,500 23,463 41,500
703 2.565
o8 2.289 Table 11. Normalization of Price
HO& 4.900 Type Product Normalization
HOS 3.380 701 0.974
504 8.831 HO1 0.211
503 8.831 HO02 0.477
502 8.331 HO03 0.510
501 8.831 HO04 1.000
07 4.660 K01 0.841
PVC Tile
206 3.625 702 0.211
205 E.364 703 0.211
04 7.346 704 0.274
203 8.333 705 0.274
Z02 £.333 706 0.411
KOo1 3.904 707 0.503
HOo4 2.469 SO01 1.000
HO3 2.160 i S02 1.000
Flooring
Ho2 2.571 S03 1.000
HO1 4.403 S04 1.000
01 2,531 HOS5 0.380
0 5 10 HO06 0.343
kgC0z/m? 708 0.594
Figure 3. Environmental Impact of Flooring (kg CO/mr) PVC Sheet 209 0.576
710 0.229
712 0.401
— - - K02 1.000
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