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ABSTRACT

This study derived the unit of industrial water usage reflecting the latest industry trends. Available for establishing plans
such as the master plan for water supply system and analyzed changes in the basic unit by a comparison with the
current basic unit values. This study analyzed 4,038 samples with a sampling error of less than 1.5 % at the 95 %
confidence level after removing outliers according to a log-normal distribution. As a result, the unit of industrial water
usage per site area in the whole manufacturing industry was 7.11 m3/1,000m2/d. The ten industrial categories (C10,
C13, €20, C21, C22, €25, C27, C30, €32, C33) showed a similar unit value compared to before, and the four industrials
categories (C11, C17, C22, C31) showed a more unit value than before. With regard to the nine industrial categories
(C14, C15, C1e, C18, C19, C24, C26, C28, C29), the unit value decreased. Cases that companies examined before
were the same as the companies examined in this study were analyzed. The result that the changes in the unit industrial
water usage were reasonable was obtained. However, in some industrial categories (C17, C14, C24, C29), the unit
value was changed by a small number of companies with large-scale water use or unit value of sampling had a large
deviation. It was considered necessary to survey them periodically. The unit of industrial water usage derived by the
survey in this study reflects the current industrial trends in 2016. Water use in manufacturing companies has continuously
changed by the development of manufacturing technologies and simplification of manufacturing processes. In order
to deal with this, it is considered necessary to survey the usage of industrial water periodically from a long-term perspective.

Key words: Industrial trend, Unit industrial water usage, Water demand forecasting, Water usage investigation
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Table 2. Category of manufacture (KSIC)

Category Type Category Type
C10 Food products C22 Rubber and plastic products
C11 Beverages C23 Other non-metallic mineral products
C12 Tobacco products C24 Basic metals
Fabricated metal products, t hin d
C13 Textiles, except apparel C25 4 H.cae Total produgts, except machimety an
furniture
Weari 1, clothi i d f .
C14 e.arlng appare’, CIOLIIng accessories anc C26 Electronic components, computer
articles
Medical, Precisi d optical instr ts,
C15 Leather, luggage and footwear C27 edica eclsion and optical 1nstruments
watches
W f k
Cl6 oo‘d and product of wood and cork, except C28 Flectrical equipment
furniture
C17 Pulp, Paper and paper product C29 Other machinery and equipment
C18 Printing and reproduction of recorded media C30 Motor vehicle, trailers and semitrailers
C19 Coke, briquettes and refined petroleum product C31 Other transport equipment
hemical h ical
C20 C er.m.ca s, eXf:ept pharmaceuticals and C32 Furniture
medicinal chemicals
Pharmaceuticals, medicinal chemicals and .
C21 . C33 Other manufacturing
botanical products
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Category Operation day (d/yr) Category Operation day (d/yr)
C10 Food products 269.86 C23 non-metallic products 266.73
C11 Beverages 272.15 C24 Basic metals 266.11
C13 Textiles 297.99 C25 Fabricated metal 273.79
C14 Wearing apparel 274.61 C26 Electronic components 264.96
C15 Leather 272.00 C27 Medical 257.45
C16 Wood 271.37 C28 Electrical equipment 264.20
C17 Pulp, Paper 279.44 C29 Other machinery 268.56
C18 Printing 273.52 C30 Motor vehicle 271.60
C19 Coke, briquettes 270.00 C31 Other transport 268.92
C20 Chemicals 268.89 C32 Furniture 268.70
C21 Pharmaceuticals 268.07 C33 Other manufacturing 260.50
C22 Rubber and plastic 262.83 Average 270.01
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Table 3. Unit industrial water usage before considering outlier

Unit industrial water usage
Number of
Category il by area by employee by sales
m*/m?/yr m®/1,000m?%/d (m®/people/d) | (m*Million KRW)
C10 |Food products 170 2.86 10.61 1.71 0.22
C11 |Beverages 26 7.31 26.85 10.40 6.67
C13 | Textiles 183 12.48 41.89 6.51 10.78
C14 | Wearing apparel 37 0.45 1.65 0.22 0.23
C15 |Leather 28 1.63 6.00 0.88 0.44
C16 | Wood 39 0.11 0.40 0.18 0.18
C17 |Pulp, Paper 63 9.43 33.76 10.95 6.64
C18 |Printing 64 0.29 1.07 0.22 0.45
C19 |Coke, briquettes 24 56.41 208.92 45.89 1.46
C20 | Chemicals 206 5.23 19.44 6.88 1.01
C21 |Pharmaceuticals 28 1.71 6.38 1.19 0.21
C22 |Rubber and plastic 199 5.19 19.73 3.99 3.03
C23 | non-metallic products 77 1.80 6.74 1.73 4.24
C24 | Basic metals 167 2.52 9.45 2.37 3.28
C25 |Fabricated metal 778 0.82 2.99 0.51 0.56
C26 |Electronic components 331 2.02 7.62 0.98 1.19
C27 | Medical 137 2.38 9.22 0.58 0.91
C28 | Electrical equipment 311 1.91 7.24 0.72 0.63
C29 | Other machinery 742 0.65 2.43 0.30 0.32
C30 | Motor vehicle 263 0.67 2.46 0.33 0.33
C31 | Other transport 87 0.87 3.22 1.08 2.25
C32 |Furniture 30 0.35 1.32 0.15 0.30
C33 | Other manufacturing 48 0.43 1.65 0.27 0.77
Average 4,038
(for unit industrial water usage) (Total) .20 1554 2.89 1.24
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Table 4. Unit industrial water usage before considering outlier

Unit industrial water usage

pp, 447-457

Number of
Category sample by area by employee by sales
m®/m?/yr m?/1,000m%d (m®/people/d) (m*Million KRW)
C10 |Food products 160 3.04 11.29 1.78 0.22
C11 | Beverages 24 8.31 30.33 15.58 8.80
C13 | Textiles 176 8.71 29.27 4.74 7.62
C14 |Wearing apparel 35 0.45 1.65 0.22 0.23
C15 | Leather 26 0.67 2.46 0.33 0.16
C16 | Wood 36 0.14 0.50 0.18 0.17
C17 |Pulp, Paper 58 5.52 20.07 6.14 4.52
C18 | Printing 63 0.54 1.96 0.22 0.45
C19 |Coke, briquettes 22 0.11 0.41 0.42 0.16
C20 |Chemicals 195 5.50 20.46 7.18 0.97
C21 | Pharmaceuticals 28 1.71 6.38 1.19 0.21
C22 |Rubber and plastic 190 0.80 3.04 0.65 0.69
C23 |non-metallic products 72 1.74 6.52 1.65 4.42
C24 | Basic metals 158 1.02 3.85 0.94 1.35
C25 |Fabricated metal 745 0.77 2.82 0.47 0.51
C26 |Electronic components 315 1.83 6.92 0.83 1.10
C27 | Medical 135 2.31 8.96 0.62 0.89
C28 |Electrical equipment 300 0.89 3.34 0.26 0.22
C29 |Other machinery 711 0.47 1.75 0.22 0.24
C30 | Motor vehicle 248 0.63 2.34 0.30 0.31
C31 |Other transport 82 0.61 2.27 0.74 1.60
C32 |Furniture 30 0.35 1.32 0.15 0.30
C33 | Other manufacturing 46 0.43 1.65 0.23 0.55
Total 3,855 1.92 7.11 1.33 0.81
50
208.92 Unit industrial water usage before considering outlier

:E B Unit industrial water usage after considering outlier
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Fig. 2. Comparison between before and after considering outlier.
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Table 5. Changes in unit industrial water usage

Unit industrial water usage
Category MOLIT (2007) (A) This study (B) Change ((B-A)+A)
(m*/1,000m?/d) (m*/1,000m?/d) (%)
C10 |Food products 9.23 11.29 22
C11 | Beverages 6.63 30.33 357
C13 Textiles 27.65 29.27 6
C14 |Wearing apparel 4.49 1.65 V63
C15 Leather 19.70 2.46 V388
C16 | Wood 1.03 0.50 V¥51
C17  |Pulp, Paper 2.90 20.07 592
C18 Printing 4.62 1.96 V58
C19 |Coke, briquettes 1.09 0.41 V62
C20 |Chemicals 20.24 20.46 1
C21 Pharmaceuticals 6.16 6.38 4
C22 | Rubber and plastic 3.23 3.04 V6
C23 | non-metallic products 3.62 6.52 80
C24 |Basic metals 11.16 3.85 Y 66
C25 |Fabricated metal 3.65 2.82 V23
C26 Electronic components 16.83 6.92 V59
C27 Medical 10.42 8.96 V14
C28 | Electrical equipment 6.21 3.34 V46
C29 | Other machinery 2.55 1.75 V31
C30 |Motor vehicle 2.70 2.34 V13
C31 Other transport 1.34 2.27 69
C32 Furniture 1.51 1.32 V13
C33 | Other manufacturing 1.84 1.65 Y10
Average 9.93 7.11 V28
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Fig. 3. Comparison between previous results and results of this study.

Table 59} Fig. 33} 2Tk MOLIT 2007)& ZALiAle]  AMgafo] We A 2718 AAR 5 w2d Aws
BAWAL el 4w 7 AAle] BUEs Y = 260 mYL000mYdR, FASh AR S50 Uk
oE AsBE F 1 FSe 4FY Q99 gew vl REHE Aow U o2 1y o, £
AASHITE Table 5o LFERM MOLIT (2007) (A= o|(C17) AZAFS] A% A&el Yeke] 2} @
MOLIT (2007)2] ZAFATFS Eq 100] whel QA4 83 oz wiehech ulaa(C23)T 7]ee520)

Ailo|tt. (C31)e] Az=YEel A MOLIT (2007)A ZALSH
MOLIT (2007)9] Aet{iel 2 AtolA] =&3 PAL} 2 A-FollA 2ARRE QA7 SdE Aol o
9] Aol MEE©C] 25 % HTkel ¢5-2 Cl0, Cl13, gt B4 AN At 3] AL o] FojA F
C20, C21, C22, C25, C27, C30, C32, C330.2 = 107} o] Bz oA AFgeko] Zrlet AdS ek
dzo A9 9AkEt AL UERGITE MOLIT Cl14, C15, Cl16, C18, C19, C24, C26, C28, C299] 9
(2007)0| Al ZAFRE AL} 2 Ao A 2ARE GAI7F 7 Ao 37 o] vlE Lk} Fgasact 1A =
Y Aol e 24 AR daf, BASE fAE At AAIE 2 dAtollA] AxRARE BeE VISR
gt Aok UERd 107 FollA] gk mlAlgt Afol= olF AT Ai} dde A /Rl AA 27K E
FEO delabgo g Qlsf WAl A o= et 7HE 9 ATE(CLS), =A(CL6), A2 A%
Cll, C17, €22, C319] 47) Q&2 Aol vlg) 2 A-(C19), AAFEHFE(C20), A7 Vhﬂl(czs) Az

HO8 desPh Aot AR Yepdth SR8(Cl) AFe] A A w2 S o R <l
Alz=dEol A, MOLIT (2007)9} Aol A= &ef7h fhad Aoz 2AF QI v OJJH( 18) ¢
g dAle B2E R, 87 dAle A% = AREEel Fo BS AAE Hiel e &R FAaR 2
60 % 7FF S7Iet AR vepdth Avkdor & 3 Aot dad Ao FAEh 1 9f oF
AHEEFOl S7HE Al R yERd=t, o7 7HA Akgl (Cl4), IAEH(CH), 7IEBa5(C29) AlZRYEe] B
A9l Map7E Ao, 7P 83 Wske HeAls,  2AR EEo] duert *o%*i‘ﬂ W R wx
T FRS A2YF] AEE 710 diR Al e AR dEiyth TR dukg] Wste 229
7l AetE Ao ARgeFol S71ske7] miitelek  AdEabg oA TRt ix}ﬂk daEHEE, &Y dFS
g $oI(C17) AxAF Bttt & AH ASFHOR 2AE AAD 287 okl ddEn
%MlOﬂ ofsf Ae7E AGAA EA AHEE Ao ghd, fEluEret ARt ARt dEe) 3
detEch 7P & ARl B2 AAl IS AAT &5 LS B AFE O =ET ddeE v
7 =EH dd9lE 605 mY/1,000mY/dolw, 7 & gk Avbe oy 2ok Q2 A9 AR A
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Table 6. Unit industrial water usage comparison between Japan and Korea

Unit industrial water usage
Category This study (A) Japan (B) Deviation (A-B)
(m?/1,000m?/d) (m*/1,000m*/d) (m?/1,000m?/d)

C10 |Food products 11.29 - -
C11 | Beverages 30.33 34.4 4.07
C13 Textiles 29.27 33.6 4.33
C14 | Wearing apparel 1.65 - -
C15 Leather 2.46 4.7 2.24
C16 Wood 0.50 2.6 2.10
C17 Pulp, Paper 20.07 22.03 1.96
C18 Printing 1.96 4.6 2.64
C19 Coke, briquettes 0.41 - -
C20 |Chemicals 20.46 - -
C21 Pharmaceuticals 6.38 - -
C22 | Rubber and plastic 3.04 - -
C23 | non-metallic products 6.52 45.7 39.18
C24 |Basic metals 3.85 - -
C25 |Fabricated metal 2.82 7.2 4.38
C26 Electronic components 6.92 54.4 47.48
C27 | Medical 8.96 - -
C28 |Electrical equipment 3.34 8.8 5.46
C29 | Other machinery 1.75 7.7 5.95
C30 |Motor vehicle 2.34 - -
C31 Other transport 2.27 39.4 37.13
C32 Furniture 1.32 1.7 -
C33 | Other manufacturing 1.65 8.5 6.85

Average 7.11 - -

SAEAC dEeo R T 10z 432008, 2010+,
20134, 20159) ApRARE AASH T AeRAE
AABEE APAEFERE 3Y85 dHE A=
s, Table 60 AAIZE Ayt= 20160 U+ METI
(Ministry of Economy, Trade and Industry)o|A] 2323t
Armoltt (METI, 2016). 9-2juhete] &7 A 2t
MEF7F ARt fARE 21& 28 dEol dis)
ATE Yehyglon, FEez VA" A5 T8
o SuEtel fARHY AR Adolste] HEgt
H 17} 57Fs3% < UEhdth

SEuEte] T4 9 714 BolR 9EE 4 e €23,
(25, C26, C28, €29, C31 =of tiaA:= 5 m’/1,000ne/d
ool et ZolE yehideh dtel ¢ f-2ut

2hel &l A7F91(2200), vESE5A 2A(2300), T
Al A = (2400), H-E71AIA = A(2500), A7 AA
22 (2600), AF71AAZEA(2700), 17171 A1A = A(2900),
EF7IAAE£AB1000T 2ol w5 B VAR £
FokaL Stk AR Ao Aol S-EuEket
2] A AT EFAATE Aolstr] wzol EAys)
AR debE S2(C1), AHC13), 7P H A
(C15), =A(C16), IH(C18) A=AZF2] 4 F-eet
oF A& dF R AR S 2R AR
Aol disire 2 AtolA =& daelel &2
A ARESELL Sl e9le] 2tel7} 5 m¥/1,000m*/d v gk
O2 Yeht, deRAE AR ket 2 Aol 2
Al g2 AR yEhgTh

ne e ue
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