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Abstract : The water footprint is an important component of the Single Market for Green Product initiative based on the EU's
Roadmap to a Resource Efficient Europe. In July 2014, the EU has established the International Standard for Water Footprint
(ISO 14046) and Korea has complied with the Korean Industrial Standard (KS I ISO 14046) in April 2015. If a certification
system based on the international standard (ISO 14046) is introduced, developing countries such as India and Vietnam, which are
not equipped with bases, can become a trade barriers in exporting, so Korea should establish a strategy to reverse them. On the
other hand, water footprints are designed to take into account local environmental impacts when compared to similar footprints
(eg, carbon footprint) using LCA, so that products manufactured and manufactured in Korea will have an impact on domestic
waters Should be considered. Therefore, the method of the water footprint should conform to the standard for compatibility with
other countries. In order to consider the domestic water condition, it is necessary to identify suitable indicator or factor for
estimating water footprint on Korea. For this purpose, this study analyzed the water footprint estimation study conducted at
domestic and foreign based on international standards and through the analysis of statistical data related to domestic water
resources, we confirmed the applicability of the water footprint methodology in Korea.
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Table 1. Methodology for characterization factor of water scarcity
impact category

Impact | Characteriza-
Type category | tion factor Methodology
Frischknecht et al. (2006) [6]
Pfister et al. (2009) [7]
WTA
Pfister et al. (2012) [8]
Pfister et al. (2013) [9]
Water | Water Hoekstra et al. (2011) [10]
quantity | scarcity
CTA Boulay et al. (2011) [11]
Berger et al. (2014) [12]
AMD WULCA (2015) [13]
the others Yano et al. (2015) [14]

Table 2. Methodology for characterization factor by impact cate-

gory
Impact Characterization factor Methodology
category
Site Heijungs (1992) [15]
independent Jung
Aquatic Hauschild, Wenzel
acidification Site (1997) [16]
dependent | Huijgrets (1999b) [17]
Seppala et al (2006) [18]
Site ..
independent Heijungs (1992) [15]
Aquatic -
Water | eutrophication Site ~ ReCiPe
degrada- dependent Huijbregts, Seppala
tion (2001) [19]
Site ..
. independent Heijungs (1992) [15]
e Clz(tl:;t;ic . Huijbregts
Rl Site (1999a & 2000) [20]
dependent
USEtox
Thermal Site Verones et al
pollution dependent (2010) [21]
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Review of available data for domestic statistic

Data for not assumption Data for assumption Additional data for estimation
(Domestic statistical data) (Estimate from other data) of data A1 ~ A10

!

!

Data D1 ~ D8 Data A1~ A10 Data D9 ~ D14

Figure 1. Classification of available domestic statistical data.

Table 3. List of domestic data (D1~D8)

No. Required data Reference

D1 Annual water withdrawal by region WAMIS, Annual agriculture, industry, living water usage data by region (‘00~’11)

D2 | Annual available water resources by region | WAMIS, Annual Long-Term Runoff Data by Region (‘00~11)

D3 | Monthly available water resources by region | WAMIS, Monthly Long-Term Runoff Data by Region (‘00~11)

D4 Annual precipitation by region WAMIS, Average Area Annual Rainfall by Region (‘00~"11)

D5 Monthly precipitation by region WAMIS, Average Area Monthly Rainfall by Region (‘00~’11)

D6 Available groundwater Minis:rry o’f Land, Transport and Maritime Affairs, Groundwater Management B?sic
Plan (‘12~°21), Groundwater recharge and developable quantity data by large area (‘11)

D7 World average annual precipitation Nationa}l Territory Traffic Statistics. Da'ta on the s.tatus of water resources around the
world (‘09. Japan Water Resources Statistics Citation), 807 mm/yr

D8 Water storage WAMIS, Dam Volume Data by Region
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Table 5. Water footprint methodology by environmental impact

AR ALE S SIWAMS)S] Hol s @ category
g3h9lon] WAMISY] 73 A2 A9l 200098 7|20 = Cg:g;frty Cﬁz;a‘ti;‘zrt? Methodology Note
2011712 & SA "lol8 e Batgh 4835t Z+ HlolH 9 Frischknecht et al. (2006) [6]
E4 4 AL = Table 38 Fargir WTA Pfister ct al. (2009) [7]
Table 40| A= Table 32] =] d|o|E]E &83}lo], EAT} Pfister et al. (2012) [8]
QA AP LastAy A BFE oleo] s 7 Water Phstoretal. QO13)[9] |
Ao =3 A glolE B2 GERJQL) o2 Sof Al scarcity Hoekstra et al. (2011) [10] quantity
oAy 718 2 Eeho] Ao Y £ o] el D3(L7 CTA Boulay et al. (2011) [11]
(ASE 7r8 ! e Berger et al. (2014) [12]
Hed A7= dlolE)olA De(AAE A5t S=F/ 77} AMD WULCA (2015) [13]
S W Zho g2 AHAE 4= itk o]= JHg A Ekol A The others Yano et al. (2015) [14]
7H8 AstheskE ALt 7}Jl A F45ge u|gitt w35, Aquatic | Acidification |  Heijungs (1992) [15]
AXAZE B ALE)2) 9L DI0(EolE 54 gjoje)) ~ cidification] potential |Hauschild, Wenzel (197 [16]} o
_ = _ Aquatic Eutrophica- ..
LojHH O F oan o AFAE) 2 Q). = Bl N ) degrada-
7} D11(5 (_a—rb*rrﬁ—r = ©lsko] ‘J il “r“ A—;\‘:]' =] cutrophication| tion potential Heijungs (1992) [15] eigilzln a
do R REEE= ALY sHFESEFE oto] At A Aquatic Ecotoxicity ..
o sl o ol e o Heijungs (1992) [15]
Qi ARHE 7HAE & Utk ecotoxicity | potential
Table 4. List of assumed data through domestic data (A1~A10)
. Data usage type
No. Required data — Reference
Usage data Definition
Quantity of available Al=(D2or | Available water resources - b3 WAMIS’ Monthly Long-Term Runoff.l?ata by R.e gion(*00~"11)
Al indexes by region D3)- D6 Available eroundwater D6 : Ministry of Land, Transport and Maritime Affairs, Groundwater
yIee &r recharge and developable quantity data by region / large area (“11)
. Leaked to other regions + | D10 : WAMIS, Water movement characteristic data
=DI10+
A2 | Annual usage by region) A2 =D10 + DIl Agricultural effective rainfall| D11 : WAMIS, Effective rainfall in agricultural area (‘00~11)
D10 : WAMIS, Water movement characteristic data
A3 | Groundwater use ratio | 43— D12 Groundwater withdrawal | D11 : WAMIS, Effective rainfall in agricultural area (‘00~’11)
D10+ D11 Annual usage D12 : National Groundwater Information Center (GIMS), Groundwater
use statistics
Decrease in water . D6 : Ministry of Land, Transport and Maritime Affairs, Groundwater
D6 Available groundwater . . .
A4 |shortage due to ground-|  A4= 3 Spherearea recharge and developable quantity data by region / large area (‘11)
water storage (%) D13 : WAMIS, Area Characteristics, Sphere area Data
AS Monthly usage A5— A2 Annual usage byregion
by region 12 12
Annual water withdrawal . . . ..
Monthly water D - D1 : WAMIS, Annual Agriculture, industry, living water usage data by
A6 | . . A6= — byarea )
withdrawal by region 12 2 region (‘00~11)
A7 World average mqnthly pre i ann d%gggﬁgﬁ;ﬁ%;my D9 : National Territory Traffic Statistics, Da.ta on the status of water
water availability 12 2 resources around the world, Annual available water resources
Domestic ecological B Available water resources Cenn
A8 A8 =D2%*0.27 D2 : WAMIS, Annual Long-Term Runoff Data by Region (‘00~11)
demand by area*0.27
= + + i
A9 World average monthly| - A9 =(D14 (Usage Ecological D14 : International Statistics for water services 2012, TWA
demand A7)x0.3 requirement) x 0.3
A0 Monthly d.emand by AL0=AS + A8 Usage +~Ecologlca1
domestic area requirement
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Table 6. Required data and estimation logic for characterization factor of water scarcity impact category
Required data o )
Type |Methodology Estimation logic
DI|D2| D3| D4| D5| D6| D7| D8| Al| A2| A3 | A4| A5| A6| A7| A8| A9|AI0
Frischknecht D1 2
(2006) [6] VIV ( D2 %< 20% )
1. WTA, = gé 2. VF= VinDF+inD5F
Pfister 4. WSI=
(2009) [7] VIV vIY 3.@*2 1
Flor VVF )X WTA, et wmr L)
WTA 0.01
Pfister 1. Same to method at ~ Local WSI
(2012) [8] vIY VIV Pfister et al. (2009) 2. WSI= 0.602
1. WTA, gg 2. WTA, ¥ = Dix WTA,
Pfister
(2013) [9] Vi v 3. wsi,,, = Ton W,,Al 1
1+e s (m—l)
Hoekstra A5
(2011) [10] v v v D3— A8
Boulay A2x(1— A3) _ A2x A3
2011) [11] v VvV WSLyuee = =47 WSlemr=—"pg
CTA S8 . A2
Berger SR 100 B D2+ WS u
v VI v v
(2014) [12] 3. WDI= L
—d0 e cTax L
1+e (0.01 1)
WULCA _ D3—A10 !
AMD (2015) [13] N v ViV L UWR= —5—"o 2. CF= Zip
The Yano _ D1 _ D7
others| (2015) [14] VIV Y Fuwgece = 41 F sromvnir= D
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