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Water footprint as a tool for 
integrated water resources management
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The water footprint concept
�����o�2�o :/�H�6�;�J�]�f�; �é!��(

�S�S�S�SThe WF is an indicator of water use that looks at both direct and indirect 
water use of a consumer or producer. 
BaBdB·BzB·CCB•B~BƒB’B¥B®BƒB2Aî�–/Œ(*B�BNB�B2!¢!¥(* B1"å�’ 
øB64F�’ B1
��Ç B1�ÓB1
ö!ªB.#�"á B�B"�ÓB1
ö!ª2‚ B.
4PB�BN�0�¡B*B�BNAï

�S�S�S�SWater use is measured in terms of: �ÓB1
ö!ª2‚ B+B2�4B1BEB1B*B�BNAï

- water volumes consumed (evaporated or otherwise not returned)
�–/ŒB�BOB"BèBAB"B2*ó"’ B�BNB�B2�0B.�¯BLB-B�B&B"Bé�Ó2‚

- polluted per unit of time �ê�4 B1$Ÿ�2BU�×2| ¸ B*�µ%šB�B"�ê�Ó2‚

�S�S�S�SGeographically explicit
BèBaBdB·BzB·CCB•B~BƒB’B¥B®BƒB*B2:€�ÓB�
ö!ªB�BOB"�•�²BU�ÿ#ÕB.
™�½B�B)-+$�B�BNB�B+B��ÞBDBLBOBNAï

�SA WF can be calculated for: BaBdB·BzB·CCB•B~BƒB’B¥B®BƒB2�4B1BEB1B.�»B�B).�%šB�BNB�B+B�B*B�BNAï

- process Bè!¢!¥CC-~1gBG��&ÎB-B,B1Bé1Š$ŸB*
ö!ª B�BOB"�Ó

- product !¢!¥�  B¶-~� B.
ö!ª B�BOB"�Ó

- consumer �–/Œ(* B�
ö!ª B�B)B�BN�Ó

- group of consumers (e.g. municipality, province, state, nation)
�–/Œ(* B14ø�'
ÕBè��B�B3Aî�Ò!¸�ÛB¶"õB¶�ºB¶�Ö�K
ÕBéB*
ö!ªB�BOB)B�BN�Ó

- producer (e.g. a public organization, private enterprise)
!¢!¥(* B¶-~1g(*Bè��B�B3Aî�O�R&µ'qB¶�Ã4F
¡�:BéB�
ö!ªB�B)B�BN�Ó



Components of a water footprint
�����o�2�o :/�H�6�;�J�]�f�; �é�t�‘-Ð&›

Direct water footprint Indirect water footprint

Green water footprint
BkB¥B·B®CCBaBdB·BzB·CCB•B~BƒB’B¥B®Bƒ

Green water footprint
BkB¥B·B®CCBaBdB·BzB·CCB•B~BƒB’B¥B®Bƒ

Blue water footprint
B‘B¦B·CCBaBdB·BzB·CCB•B~BƒB’B¥B®Bƒ

Blue water footprint
B‘B¦B·CCBaBdB·BzB·CCB•B~BƒB’B¥B®Bƒ

Grey water footprint
BkB§B·CCBaBdB·BzB·CCB•B~BƒB’B¥B®Bƒ

Grey water footprint
BkB§B·CCBaBdB·BzB·CCB•B~BƒB’B¥B®Bƒ
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[Hoekstra et al., 2009]

Non-consumptive water
use (return flow)

�–/ŒB*B2B-B��Ó
ö!ª2‚
Bè�Ó�.B.�¯B&B)B�BN�ÓBé

Water withdrawal
�ÓB1���Ó2‚

The traditional
statistics

on water use
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Water footprint 
sustainability 
assessment

Water footprint 
accounting

Water footprint 
response 

formulation

Setting goals
and scope

Phase 1 Phase 2 Phase 3 Phase 4

WF assessment steps
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Consumption
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National water accounting framework
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WF sustainability assessment
�����o�2�o :/�H�6�;�J�]�f�; �
!ª�¿�Ú �Ó�é
ö!ª �é�,&ï��(»�H �é.O��

Comparing ‘blue WF’ to ‘blue water availability’
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WF policy framework
�����o�2�o :/�H�6�;�J�]�f�; �
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@­@­@­@­Reduction of the direct water footprint:
"å�’"› B-BaBdB·BzB·CCB•B~BƒB’B¥B®BƒB1�å�ë

- water saving toilet, shower-head, etc. %µ�Ó�3BƒB_B§AîBrBžBªB·B“B~B„B-B,

@­@­@­@­Reduction of the indirect water footprint:
4F�’"› B-BaBdB·BzB·CCB•B~BƒB’B¥B®BƒB1�å�ë

- substitution of a consumer product that has a large water footprint 
by a different type of product that has a smaller water footprint;
BaBdB·BzB·CCB•B~BƒB’B¥B®BƒB1�"B�B-�–/Œ/wBUBaBdB·BzB·CCB•B~BƒB’B¥B®BƒB�BKBM�ÊB�B��ÎB1-~� B.'ÎB��µB�BNAï

- substitution of a consumer product that has a large water footprint 
by the same product that is derived from another source with 
smaller water footprint.
BaBdB·BzB·CCB•B~BƒB’B¥B®BƒB��"B�B-�–/Œ/wBUBaBdB·BzB·CCB•B~BƒB’B¥B®BƒB�BKBM�ËB-B�!¢!¥�þB1�+%lB1-~�  B.'ÎB��µB�BNAï

@­@­@­@­Ask product transparency from businesses and 
regulation from governments

P�:(* B.-~�  B¶!¢!¥ �B.4PB�BN1X�ÿ�HBè�±�Ž4?$�BéBU�ÞBDB"BMAî-��}B.-Ù�ÙBU�ÞBDBN

Consumer perspective �–/Œ(* B1-Þ�PB�BL



WF policy framework
�����o�2�o :/�H�6�;�J�]�f�; �
�t!ª �Ò�Ú�Ç

2Ž�n�É%w�é��&µ �ú

[Hoekstra, 2008]

�S�S�S�SReduction of the operational water footprint:

P�:�t
G B*B1BaBdB·BzB·B¶B•B~BƒB’B¥B®BƒB1�å�ë

- water saving in own operations. )D$ B1
P�:�t
G B*B1%µ�Ó

�S�S�S�SReduction of the supply-chain water footprint:
BpB’B¤B_B¶B|BbB·B®Bè-~� B¶BpB·BŽBtB1��&ÎB1	û1j B11Š$ŸBéB.B
B�BNBaBdB·BzB·B¶B•B~BƒB’B¥B®BƒB1�å�ë

- influencing suppliers; BpB’B¤B_B¶B|BbB·B®B.4P�%B�BN�:(* B;B1�ÛB�B�B�

- changing to other suppliers; 
•B1��&Î�:(* B.B�B�BN

- transform business model in order to incorporate or better control supply 
chains. BpB’B¤B_B¶B|BbB·B®BU�ÎB�1�BCAîBAB"B2AîBKBMBKB�BnB®BƒB¨B·B¦B�BNB"BDB1BŽBsBˆBtB¶B•B‚B¦B10©�µ

�S�S�S�SPromote business/product transparency 
P�:�t
G BG-~� B.4PB�BN1X�ÿ�HBè�±�Ž4?$�BéB1�•1t

- Water footprint reporting BaBdB·BzB·B¶B•B~BƒB’B¥B®BƒB1�Ž�T� B1
Þ�‘ B¶�O-+

- Shared standards 
•(* B+�R�­B1�n�0 B1
Þ�‘

- Labelling of products -~�  B;B1B¤B”B¦B1-+$�

- Certification of businesses 
P�:(* B1.z.=

- Benchmarking B”B®B|B™B·BhB®BkBè
•B+B1�§0»B*B1�n�0 B¶"á�¡
Þ�‘ Bé

- Quantitative footprint reduction targets Bè�o2‚"›B-B•B~BƒB’B¥B®BƒB1�å�ëB1"á�¡.3�o Bé

Business perspective 
P�:(* �é-Þ�P �Æ��



WF policy framework
�����o�2�o :/�H�6�;�J�]�f�; �
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Government perspective -��} �é-Þ�P �Æ��

@­@­@­@­Embed WF analysis in national water policy making (statistics, water plans) 
indicator beyond GDP �ÖB1�ÓB.4PB�BN�}%wB¶�É%w
Þ�‘Bè&Ô.�B¶.�!¹ BéB.B
B�B)BaBdB·BzB·CCB•B~BƒB’B¥B®BƒBU�t!ª
B�B".O��&¿�� BUGDPB*B2-+B�B-B��0�¡ B+B�B)&µBB1�BC

@­@­@­@­Promote coherence between water and other governmental policies:
environmental, agricultural, energy, trade, foreign policy.
�ÓB1�}%wB¶�É%wB+!c�ºB¶1��:B¶BcBˆB¦BiB·B¶/•��B¶��
dB-B,B1
•B1�}%wB¶�É%wB+B1	û/~�H BU7�BDBN

@­@­@­@­Reduce the own organizational water footprint: -��}&µ'q B1BaBdB·BzB·B¶B•B~BƒB’B¥B®BƒB1�å�ë

- reducing the water footprint of public services. �O�RBpB·BŽBtB1BaBdB·BzB·B¶B•B~BƒB’B¥B®BƒB1�å�ë

@­@­@­@­Promote product transparency -~�  B¶!¢!¥ �B.4PB�BN1X�ÿ�HBè�±�Ž4?$�BéBU�•1tB�BN

@­@­@­@­Support or force businesses to make annual water footprint accounts and to 
implement water footprint reduction measures. 
P�:(* B��¤�� BaBdB·BzB·B¶B•B~BƒB’B¥B®BƒBU%š�´B�Aî
BaBdB·BzB·B¶B•B~BƒB’B¥B®BƒB1�å�ë�»%wBU�s-�B�BNB�B+BU�p�ÁB�BNAîBAB"B2Aî�s�ÉB�B�BNAï

- e.g. water label for water-intensive products; ��B�B3 Aî�ÓBU�"2‚B.
ö!ª B�BN-~� B1B¤B”B¦
ƒB�

- e.g. water-certification of businesses. ��B�B3 Aî
P�:(* B1�Ó
ö!ª B.4PB�BN.z.=�Ù�2



Hoekstra & Chapagain (2007)Morocco B•B¨B~Bn
Chapagain & Orr (2008)UK )÷�Ö

Chaded et al. (2008)Tunisia B|B B†BsB]
Zoumides (2008)Cyprus BhB’B¨Bt

Verma et al. (2008), Kampman et al. (in press)India B_B®B„
Liu & Savenije (2008), Ma et al. (2006)China 
��Ö

Sonnenberg et al. (2009)Germany B„B_B•
Aldaya et al. (2008), Garrido et al. (2010)Spain BtB•B_B®

Van Oel et al. (2009)Netherlands BeB¤B®B{
Bulsink et al. (2009)Indonesia B_B®B„BˆBrB]

NATIONAL �ÖB§B”B¦

GLOBAL 
�!Ç B§B”B¦

REGIONAL AND RIVER BASIN

Chen et al. (2005)Heihe river basin

Brown et al. (2009), Schreier et al. (2007), Schendel et al. (2007)Lower Fraser valley and Okanagan basins
Aldaya & Llamas (2008)Guadiana river basin

Rodríguez-Casado et al. (2009)Guadalquivir river basin
Aldaya et al. (2009)Doñana Region
Aldaya et al. (2009)Mancha Occidental Region

Chapagain & Hoekstra (2004), Hoekstra & Chapagain (2008)International �Ö4ÙB§B”B¦

Source �´�÷Geographic unit �þ!�"› B-
±
Ï

Existing case studies
�����o�2�o :/�H�6�;�J�]�f�; �é�â�= �é%š�´
P

��

�þ�^ B¶�y� B̂§B”B¦
B™B®B|BžB¶BeBjBrB‚B®BzB¦�þ�Ç BèBtB•B_B®Bé
B„B†BžB·B…�þ�ÇBèBtB•B_B®Bé
BkB]B{B¦BhBŽB¦�¹�y�^ BèBtB•B_B®Bé
BkB]B‚B^B]B…�¹�y�B̂èBtB•B_B®Bé

B¨BªB·B¶B•B§B_BqB·CCB‹B§B·
øB6BeBfB…BgB®�y�^BèBfB…B{Bé
B“B_B–B·�¹�y�^ Bè
��ÖBé



WF Guadiana river basin - green and blue (surface and groundwater)
BkB¥B·B®CCBaBdB·BzB·B+B‘B¦B·CCBaBdB·BzB·Bè-+�y�ÓB+�þ
��Ó Bé

- related economic analysis
4P1j�Ô�� &»�ã�½��

Spanish regulation (2008) 
requires including the WF 
analysis in the River 
Basin Management Plans 
according to the EU WFD.
�7�º1j�' B1�Ó�}%w��&µ�0
Ž Bè:œ:¬:w :®:•:›Bé
B.�nB(B�AîBtB•B_B®B1�:
ŽB*B2�!�¹�y�^
%¤!�.�!¹ B.BaBdB·BzB·CCB•B~BƒB’B¥B®BƒB1
�½�� BU�=BDBNB�B+B�'õ
K
ƒ B�BLBOB)B�BNAï

Existing case studies
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Conclusions �ù�ã�ü

WF assessment: BaBdB·BzB·B¶B•B~BƒB’B¥B®BƒBU�0�¡B+B�B)�t!ªB�B"B]BvBtBœB®BƒBè.O��Bé

�S�S�S�SOne element to look at when assessing the sustainable use 
of water resources �Ó/—�. B1�,&ï��(» B-
ö!ª B1 A�+BU.O��B�BN4ÙB.#�"áB�BN	ûB'B1-Ð&›

�SFramework to inform and support decision-making
�Ç2ŽB¶�É%wBG
P�:BU�ÿ�oB�BN4ÙB.�±�ŽBU�­�� B�B)�p�ÁB�BN��&µBB

�S�S�S�SInform water allocation decisions at different levels
�}AñB-B§B”B¦Bè-Ù�B̈¶%¸�ÐB¶�‘4ÏB¶4Ï��BéB*B1�ÓB12)�½B1�ÿ�o B.��-Ð B-�±�Ž B1�­��

�S�S�S�SInform cross sectoral policy making
-„�™B1�½2•BU�®�¿B�BN
P5ÄB.B'B�B)B1�Ç2ŽBG�É%wB1�ÿ�o B.��-Ð B-�±�Ž B1�­��

�S�S�S�SBuild citizen awareness �Ò�Ã�é4P�� �
7��ü��

Better understanding and agreement needed on:
�4B1BKB	B-
P5ÄB.4PB�B)AîBKBMBKB�!�.�B+�'�ç B���-Ð

�SGrey WF, WF sustainability indicators
BkB§B·CCBaBdB·BzB·CCB•B~BƒB’B¥B®BƒBè�ÓB1�ê�4B1�0�¡ BéB.B'B�B)AîBaBdB·BzB·CCB•B~BƒB’B¥B®BƒB1�,&ï��(»�HB.4PB�BN�0�¡B.B'B�B)

�SVWT consideration in the Doha Development round (WTO)
B„B·BŠ4?"’ B¤BaB®B„Bè
�!Ç/•���Ï4PBéB.B
B�BNB‹B·B|BžB¦B¶BaBdB·BzB·B1/•��B1��.� B.B'B�B)

�SDeveloping countries 4?"’1\
��Ö B.B'B�B)



Mission: Promoting sustainable, equitable and efficient water 
use through development of shared standards on water footprint 
accounting and guidelines for the reduction and offsetting of 
impacts of water footprints.
�t
G"á"› 9æ�����o�2�o :/�H�6�;�J�]�f�; �é%š�´�Ç�: �ÿ�����o�2�o :/�H�6�;�J�]�f�; �é�Ç5À�é
Ð�ë �ÿ"ç�• �é�Ú�ü�é �����<
�\���f �æ4P�Ô�� �R1b�é�n�0 �
4?"’ �Ô���Î�ã�
 1b�Ó�á�”�,&ï��(» �â�O�� �â�­
2 �å�Ó�é
ö!ª �
�&1t �Ô���Î�ã

Network: bringing together expertise from academia, 
businesses, civil society, governments and international 
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