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Abstract: Study of water footprint ( WF') is one of the hottest topics in the sustainability assessment and management of
water resources. As a new analytical tool, assessment of the WF of products can help to understand the comprehensive
impacts of products on water resources scarcity and pollution, as well as pinpoint actions to ensure that products do not
contribute to unsustainable use of water resources. Textile production is a important necessity with a great amount of
production and consumption, and its production process is accompanied by considerable volumes of water consumption and
sewage emission. China is the world’s largest textile producer and exporter. The large-scale textile industry places serious
pressure on water resources and the water environment. In order to assess quantitatively the comprehensive impact of the
industry stage of textile production on the water resources at the product level, this paper has applied the theory of the
industrial water footprint (IWF). It has analyzed and determined the system boundary and content of the IWF of textile
production and then constructed an accounting method for the IWF of textile. Based on survey and monitoring in many textile

factories, the IWF of four typical cotton textiles (i.e., heather grey, bleached cloth, dyed fabric and yarn-dyed fabric)
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were calculated and analyzed. The results showed that; 1) The accounting methodology and associated parameters of the
IWF of textiles proposed by this paper are operational and applicable, which meets the requirements of textile IWF
assessment and reflects differences among different types of textile. 2) The IWF of yarn-dyed fabric is the largest (81.511/
Ib) , followed by dyed fabric (61.52L/1b), heather grey (37.84L/1b), and the IWF of bleached cloth is the smallest
(36.51L/1b). 3) Comparing the INF of products of the same type but in different colors, it was found that the darker the
color is, the larger IWF it has. This is due to the fact that a dark colored textile needs to be washed more times, therefore
leading to an increase in water, steam and energy consumption. 4) According to the IWF composition of the four textiles,
the direct IWF has a larger share, and the indirect IWF is relatively small. This means that the comprehensive impact of the
direct water consumption and pollution in textile production processes on the water resources is considerably larger than the
impact of the industry production of materials. More importantly, the blue WF accounts for a major proportion of the direct
IWF, while the grey WF occupies a smaller proportion, which means that the impact from water consumption is considerably
larger than that of water pollution in textile production processes. 5) The indirect IWF is sourced mainly from the
consumption of steam and electricity in the production department, and less from coal, gasoline and diesel consumption in
the public department and transportation. These results implied that 1) For manufacturing enterprise, the key point to
reducing the IWF of textiles is to curb water use in production process. 2) For consumers, choosing a lighter colored textile

is the more environmentally friendly option.

Key Words: industrial water footprint; water footprint; water resources; water environment; textile
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Fig.1 System boundary of textile industrial water footprint
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Table 2 Industrial water footprint (IWF) of typical cotton textiles in China
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@, NI E 2 TAE AT TR A A, — 35 A i A v o
ZRIUIIHAE R 22, AL B0 ) 42 Tl K R T K
TIAI AT i R R A 2 e R R R T o
AT AR AN [R] PRl ™ d e 35 8 A 5 A K AT Y
Ay T AR, T AU e i B TR AR A b, —
AL AR Tl K R iR /N 5 B 4N 9 A )™ T
oA S AT RG] Tolk K R il fe R

4 ZHie

AHFFE AT AR DL 4598

(1) ARWFFE S 1 25 215 Tolk K 2 78 P 5 i
FIFHICSEL, BRI fE 25 200 Tl K R 37 PP B 22
KPP EE AR U8 S e 2 2 Tl /K 0 5 R N 2
S BAT BB TR R R 1, S 27205 Tl K
SR PPAN PR T SRR

(2)4 Fl BLRIAR 25 205 () Tk K 326 K 30/
MR - A AT > YL (0 AT > A8 K AT > T A, (6804
B Tl K 2 3782 24 81,511/ 1b s Y € 45 i Tl 7K J&
WF 34 R 61, 52L/1by B K AR #Y Tl 7K 2 i 2
37. 841/1b; B A5 A Tl AK 5 A 36.511/1b,, [l A
P AN TRV e A B A, TR 7 i Y Tl K 2 3 K T
B

(3) NGTELE, TolkK I F R, B Tl K
SR LA B4 Tl K R0 5 A /N W K2
X B Tl AR 0 () BTRRER R, K 308 A X 70N
T2 Tl 7K 58 A A i 32 2 DA AR =35 11 7= A 9 Tl
AR Ry T, N e Koz i B0 7= AR B Ta) 42 Tl gk 2
AT A L EAR /N

(4) WA 453 T LU b A2 7= Al T
G Tl A 7= P A K BT IR B AR ™ il K AL
MR SCBEER AT TR TN A T 248 T FHOK AR 20
PR, B i 7 R AP R R 32 T 45K
FBE A FIAS BEKCF- | 382 K805 I3 81, i Tll
PRAGH R, 18D HEA R m HE K A, B AR Tk R 7K
HEROW R FRBE IR0, Xt FIH P& 1, sk @
AL AL | R PR K R BB B 7™ i, S AT
KBTI R

References:

[ 1] Hoekstra A Y. Virtual water trade; proceedings of the international
expert meeting on virtual water trade // Hoekstra A Y, ed. Value
of Water Research Report Series No. 12. Delft, The Netherlands
UNESCO-IHE, 2003. [ 2013-2-20]. http://www.waterfootprint.
org/ Reports/Report12. pdf.

[ 2] State Council. Textile industry restructuring and revitalization plan.
[2013- 2- 20 ] http://www. gov. cn/zwgk/2009-04/24/ content _
1294877 .htm

[ 3] Hoekstra A Y. Human appropriation of natural capital; a
comparison of ecological footprint and water footprint analysis.
Ecological Economics, 2009, 68(7) : 1963-1974.

[ 4] Hoekstra A Y, Hung Q P. Virtual water trade: a quantification of
virtual water flows between nations in relation to international crop
trade // Hoekstra A Y, ed. Value of Water Research Report
Series No. 11. Delft. The Netherlands: UNESCO-IHE, 2002.
[2013-3-20]. http://www.waterfootprint. org/Reports/Report11.
pdf.

[ 5] Hoekstra A Y, Chapagain A K, Aldaya M M, Mekonnen M M.
Water Footprint Manual; State of the Art 2009. Enschede, the
Netherlands: Water Footprint Network, 2009.

[ 6] Hoekstra A Y, Chapagain A K, Aldaya M M, Mekonnen M M.
The Water Footprint Assessment Manual: Setting the Global
Standard. London, UK. Earthscan, 2011.

[ 7] Chapagain A K, Hoekstra A Y. The water footprint of coffee and
tea consumption in the Netherlands. Ecological Economics, 2007,
64(1): 109-118.

[ 8] Chapagain A K, Hoekstra A Y. The blue, green and grey water
footprint of rice from production and consumption perspectives.
Ecological Economics, 2011, 70(4) . 749-758.

[ 9] Mekonnen M M, Hoekstra A Y. The green, blue and grey water
footprint of farm animals and animal products // Value of Water
Research Report Series No. 48. Delft. The Netherlands; UNESCO-
IHE, 2010. [ 2013- 2- 20 ]. http://www. waterfootprint. org/
Reports/Report-48-WaterFootprint-AnimalProducts-Vol 1. pdf.

[10] Huang J, Song Z W, Chen F. Characteristics of water footprint

and agricultural water structure in Beijing. Acta Ecologica Sinica,

http ; //www.ecologica.cn



7126 £ OB ¥ I 34 &
2010, 30(23) ; 6546-6554. [19] Ministry of Environmental Protection, General Administration of
[11] van Oel P R, Hoekstra A Y. The green and blue water footprint of Quality Supervision, Inspection and Quarantine. Environmental
paper products: methodological considerations and quantification Quality Standard for Surface Water ( GB3838- 2002 ). 2002.
// Value of Water Research Report Series No. 46. Delft. The [ 2013- 2- 20 ] http://www. nbepb. gov. cn/UploadFiles/lan2/
Netherlands;: UNESCO-THE, 2010. [2013-2-20]. http://www. 200575155731427.pdf
waterfootprint.org/Reports/ Report46-WaterFootprintPaper. .
[12] Mekonnen M M, Hoekstra A Y. The blue water footprint of BRI
electricity from hydropower. Hydrology and Earth System [2] HEFBEINAIT. 2520l 38 8 AR 244 [ 2013-2-20]
Sciences, 2012, 16(1) ; 179-187. http : //www. gov.cn/zwgk/2009-04/24/ content_1294877.htm
[13] JiaJ, Yan Y, Wang C X, Liang Y J, Zhang Y J, Wu G, Liu X [10] , AP, BRE. ST AR R 78 K ARl T K 54 A2 Ak Ry
L, Wang L H, Du C. The estimation and application of the water fiE. A=Z524R , 2010, 30(23) ; 6546-6554.
footprint in industrial processes. Acta Ecologica Sinica, 2012, 32 [13] B4, ™, TIRA, RER, KIE, RMW, X8&, £
(20) ; 6558-6565. A, kb T AR SR A2, 2012, 32(20) .
[14] Zhuang X, Jiang K J. Energy content analyses of coal product from 6558-6565.
coal-mine to consumer. Energy of China, 2009, 31(9) : 30-35. (147 FE3, Z308%. M= MNe H-2H P ae R & & a8, P E
[15] Shen M Z, Han M L. Environmental pollution and water resources AEVR, 2009, 31(9): 30-35.
utilization in coal-fired power industry. China Environmental [15] PeWl, SRR, KRBTGS Qe SRR IR R .
Protection Industry, 2011, (1) ; 43-48. FE R, 2011, (1) 43-48.
[16] QiuJ, Huang B S, Ma R, Ji H X. Rationality analysis of water [16] IRHEE, BEAM:, Do, H40F. EREE] HKEBEST.
utilization in a coastal nuclear power plant. Guangdong Water JTZR/KFRKHL, 2010, (10): 4-8.
Resources and Hydropower, 2010, (10) : 4-8. [17] Bt A, LR Tk R oK & s 158 ki
[17] Xiang X M, Zhou X B, Zhou J T. Study of virtual water FE. KEEB T K224, 2006, 46(2) : 179-184.
calculation method of industrial products. Journal of Dalian [18] JREMA:, RLUH, WEAIAL, Z4m. Bl R G0 K R 15
University of Technology, 2006, 46(2) ; 179-184. i SRR AR S LT, 2006, 37(6) ; 66-69.
[18] ZhuY Q, Song Y C, Li H'S, Li B G. Technology for reducing [19] EEALERI R, B S0 05K SR, K

water consumption and waste discharge in refinery. Petroleum

Processing and Petrochemicals, 2006, 37(6) : 66-69.

3% T bRk ( GB3838-2002) , 2002.

http ; //www.ecologica.cn



