
The	  Water	  Debate	  

Chairman’s opening remarks 

Göran Berndes 
IEA Bioenergy Task 43 

Chalmers University of Technology 
Sweden 



Source: Klein Goldewijk, RIVM, The Netherlands 

300 years of land use change 



Frontier forests 8000 years ago 



Frontier forests today 





(Vostok Ice Core) Today  

Year 2100 if business 
as usual 



Bioenergy	  in	  the	  Anthroposcene	  



Bioenergy	  in	  the	  Anthroposcene	  

Food	  

Source: FAO  



Bioenergy	  in	  the	  Anthroposcene	  

Food	  

Food	  
2050	  

Source: FAO  



Bioenergy	  in	  the	  Anthroposcene	  

Food	  

Food	  
2050	  

Sources: FAO & IPCC SREN 

Bioenergy	  
2050:	  

Deployment	  
at	  440-‐600	  

ppm	  



Bioenergy	  in	  the	  Anthroposcene	  

Food	  

Food	  
2050	  

Sources: FAO & IPCC SREN 

Bioenergy	  
2050:	  

Deployment	  at	  
<440	  ppm	  



Bioenergy	  in	  the	  Anthroposcene	  

Food	  

Food	  
2050	  

Sources: FAO & IPCC SREN 

Bioenergy	  
2050:	  

Deployment	  at	  
<440	  ppm	  

Global industrial roundwood 



Room	  for	  bioenergy	  plantaCons?	  



Biophysical assessments indicate 
considerable bioenergy supply potentials 

Map: land suitability for herbaceous and woody lignocellulosic plants (Fischer et al 2009) 



Map: land suitability for herbaceous and woody lignocellulosic plants (Fischer et al 2009) 

…but	  bioenergy	  expansion	  needs	  to	  be	  guided	  in	  
aHracCve	  direcCons	  



…water	  related	  aspects	  have	  so	  far	  been	  less	  
considered	  than	  some	  other	  “hot	  issues”	  

Irrigated cereal production, Saudi Arabia  



Will	  water	  be	  the	  next	  hot	  topic?	  

17	  

C payback 
time? 

Stop the 
land grab!! 

Do they really 
make ethanol 
instead of food? Fight the  

iLUC!!! 



Today:	  three	  sessions	  covering	  
water	  related	  aspects	  

1.  Water	  ImplicaCons	  in	  Biofuel	  Scenarios	  at	  
Different	  Scales	  

2.  Understanding	  and	  Managing	  the	  Effects	  of	  
Biofuel	  Schemes	  on	  Water	  

3.  Moving	  Forward:	  Business,	  Governance	  and	  
InnovaCon	  Addressing	  Water	  Challenges	  



More	  info	  supporCng	  construcCve	  
responses	  to	  concerns	  about	  water	  
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The bioenergy and water nexus is complex

Bioenergy production1 and use have both positive and 
negative environmental and socio-economic 
consequences, including those pertaining to water
Water is already a scarce resource in many parts of the 
world. The expansion and intensification of bioenergy 
production could add to existing pressures. Therefore, 
water resources management and adequate policies and 
strategies are needed to help ensure sustainability and 
balance different types of use in the short and longer 
term. 

Water use for bioenergy needs to be evaluated at 
different scales 

Different bioenergy products are not created equal, and 
this is also true for their use of water. Inventorying the 
water requirements of a bioenergy product can serve as 
a basis for water resources management and planning. 
Inventories can be created using water use indicators, 
which allow estimating the volumes per type of water 
abstracted, consumed and altered throughout the entire 
production cycle. The relevance of each indicator is 
determined by local or regional conditions, and planning 
needs to consider historic as well as alternative future 
land use in an area. 

Impact assessments are the basis for decision
making 

Given the complexity of the interlinkages between 
bioenergy and water, an assessment framework is 
critical if operators and policymakers are to be able to 
evaluate the positive and negative effects of bioenergy 
development on water resources.  
The assessment framework needs to take into account 
the water intensity of proposed activities, the state of 
water resources, and impacts at a specific location.

                                                           
1 The term ‘bioenergy production’ is used here to capture the various 
ways of producing biomass and converting it to solid, liquid and gaseous 
fuels, and to electricity. However, it is recognized that this term is not 
doing justice to the first law of thermodynamics (energy can be neither 
created nor destroyed, but only change forms). 
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Water quality concerns need to be addressed: point 
source and cumulative effects

Bioenergy systems can influence the quality of
nearby and over long distances, with resulting 
consequences for biodiversity and human needs. 
Impacts on water quality need to be considered at the 
project level (point source) and watershed level (non
point source or cumulative effects). There are 
avoid or mitigate negative impacts, and in some 
circumstances bioenergy development may help 
improve the water situation.

Policy instruments are needed to address the water 
implications of bioenergy production

Policy instruments can directly or ind
how bioenergy production affects water availability and 
quality. They should be designed to help avoid long
adverse consequences while maximizing potential 
benefits, e.g. new rural jobs and new options for 
sustainable land and water 
policy instruments need to be designed to be coherent 
with regard to instruments in related policy sectors and 
with existing water policy instruments, including those 
concerned with irrigation and other agricultural practices 
and industrial water use.

Use of voluntary certification schemes is one way to 
respond to water-related concerns on a project level

Many voluntary certification schemes for sustainable 
bioenergy production have identified water as a core 
issue, and have developed related criteria and 
indicators. Ambitious schemes exist covering excessive 
water consumption, water scarcity, and protection of 
water quality. 
Certification is a tool with which decision makers on a 
project level can respond to en
concerns. The practicability of certification schemes, as 
well as their effectiveness in preventing harmful impacts, 
need to be monitored and evaluated in the coming 
years.

 

Water quality concerns need to be addressed: point 
source and cumulative effects 

Bioenergy systems can influence the quality of water 
nearby and over long distances, with resulting 
consequences for biodiversity and human needs. 
Impacts on water quality need to be considered at the 
project level (point source) and watershed level (non-
point source or cumulative effects). There are ways to 
avoid or mitigate negative impacts, and in some 
circumstances bioenergy development may help 
improve the water situation. 

Policy instruments are needed to address the water 
implications of bioenergy production 

Policy instruments can directly or indirectly influence 
how bioenergy production affects water availability and 
quality. They should be designed to help avoid long-term 
adverse consequences while maximizing potential 
benefits, e.g. new rural jobs and new options for 
sustainable land and water use. Bioenergy-related water 
policy instruments need to be designed to be coherent 
with regard to instruments in related policy sectors and 
with existing water policy instruments, including those 
concerned with irrigation and other agricultural practices 
nd industrial water use. 

Use of voluntary certification schemes is one way to 
related concerns on a project level 

Many voluntary certification schemes for sustainable 
bioenergy production have identified water as a core 

eloped related criteria and 
indicators. Ambitious schemes exist covering excessive 
water consumption, water scarcity, and protection of 

Certification is a tool with which decision makers on a 
project level can respond to environmental and social 
concerns. The practicability of certification schemes, as 
well as their effectiveness in preventing harmful impacts, 
need to be monitored and evaluated in the coming 

 

 
 
 
 

KEY MESSAGES 

The bioenergy and water nexus is complex

Bioenergy production1 and use have both positive and 
negative environmental and socio-economic 
consequences, including those pertaining to water
Water is already a scarce resource in many parts of the 
world. The expansion and intensification of bioenergy 
production could add to existing pressures. Therefore, 
water resources management and adequate policies and 
strategies are needed to help ensure sustainability and 
balance different types of use in the short and longer 
term. 

Water use for bioenergy needs to be evaluated at 
different scales 

Different bioenergy products are not created equal, and 
this is also true for their use of water. Inventorying the 
water requirements of a bioenergy product can serve as 
a basis for water resources management and planning. 
Inventories can be created using water use indicators, 
which allow estimating the volumes per type of water 
abstracted, consumed and altered throughout the entire 
production cycle. The relevance of each indicator is 
determined by local or regional conditions, and planning 
needs to consider historic as well as alternative future 
land use in an area. 

Impact assessments are the basis for decision
making 

Given the complexity of the interlinkages between 
bioenergy and water, an assessment framework is 
critical if operators and policymakers are to be able to 
evaluate the positive and negative effects of bioenergy 
development on water resources.  
The assessment framework needs to take into account 
the water intensity of proposed activities, the state of 
water resources, and impacts at a specific location.

                                                           
1 The term ‘bioenergy production’ is used here to capture the various 
ways of producing biomass and converting it to solid, liquid and gaseous 
fuels, and to electricity. However, it is recognized that this term is not 
doing justice to the first law of thermodynamics (energy can be neither 
created nor destroyed, but only change forms). 

 

The bioenergy and water nexus is complex 

and use have both positive and 
economic 

consequences, including those pertaining to water. 
resource in many parts of the 

world. The expansion and intensification of bioenergy 
production could add to existing pressures. Therefore, 
water resources management and adequate policies and 
strategies are needed to help ensure sustainability and 

different types of use in the short and longer 

Water use for bioenergy needs to be evaluated at 

Different bioenergy products are not created equal, and 
this is also true for their use of water. Inventorying the 

a bioenergy product can serve as 
a basis for water resources management and planning. 
Inventories can be created using water use indicators, 
which allow estimating the volumes per type of water 
abstracted, consumed and altered throughout the entire 

ion cycle. The relevance of each indicator is 
determined by local or regional conditions, and planning 
needs to consider historic as well as alternative future 

Impact assessments are the basis for decision-

f the interlinkages between 
bioenergy and water, an assessment framework is 
critical if operators and policymakers are to be able to 
evaluate the positive and negative effects of bioenergy 

take into account 
the water intensity of proposed activities, the state of 
water resources, and impacts at a specific location. 

The term ‘bioenergy production’ is used here to capture the various 
ways of producing biomass and converting it to solid, liquid and gaseous 
fuels, and to electricity. However, it is recognized that this term is not 

odynamics (energy can be neither 

 

Water quality concerns need to be addressed: point 
source and cumulative effects

Bioenergy systems can influence the quality of
nearby and over long distances, with resulting 
consequences for biodiversity and human needs. 
Impacts on water quality need to be considered at the 
project level (point source) and watershed level (non
point source or cumulative effects). There are 
avoid or mitigate negative impacts, and in some 
circumstances bioenergy development may help 
improve the water situation.

Policy instruments are needed to address the water 
implications of bioenergy production

Policy instruments can directly or ind
how bioenergy production affects water availability and 
quality. They should be designed to help avoid long
adverse consequences while maximizing potential 
benefits, e.g. new rural jobs and new options for 
sustainable land and water 
policy instruments need to be designed to be coherent 
with regard to instruments in related policy sectors and 
with existing water policy instruments, including those 
concerned with irrigation and other agricultural practices 
and industrial water use.

Use of voluntary certification schemes is one way to 
respond to water-related concerns on a project level

Many voluntary certification schemes for sustainable 
bioenergy production have identified water as a core 
issue, and have developed related criteria and 
indicators. Ambitious schemes exist covering excessive 
water consumption, water scarcity, and protection of 
water quality. 
Certification is a tool with which decision makers on a 
project level can respond to en
concerns. The practicability of certification schemes, as 
well as their effectiveness in preventing harmful impacts, 
need to be monitored and evaluated in the coming 
years.

 

Water quality concerns need to be addressed: point 
source and cumulative effects 

Bioenergy systems can influence the quality of water 
nearby and over long distances, with resulting 
consequences for biodiversity and human needs. 
Impacts on water quality need to be considered at the 
project level (point source) and watershed level (non-
point source or cumulative effects). There are ways to 
avoid or mitigate negative impacts, and in some 
circumstances bioenergy development may help 
improve the water situation. 

Policy instruments are needed to address the water 
implications of bioenergy production 

Policy instruments can directly or indirectly influence 
how bioenergy production affects water availability and 
quality. They should be designed to help avoid long-term 
adverse consequences while maximizing potential 
benefits, e.g. new rural jobs and new options for 
sustainable land and water use. Bioenergy-related water 
policy instruments need to be designed to be coherent 
with regard to instruments in related policy sectors and 
with existing water policy instruments, including those 
concerned with irrigation and other agricultural practices 
nd industrial water use. 

Use of voluntary certification schemes is one way to 
related concerns on a project level 

Many voluntary certification schemes for sustainable 
bioenergy production have identified water as a core 

eloped related criteria and 
indicators. Ambitious schemes exist covering excessive 
water consumption, water scarcity, and protection of 

Certification is a tool with which decision makers on a 
project level can respond to environmental and social 
concerns. The practicability of certification schemes, as 
well as their effectiveness in preventing harmful impacts, 
need to be monitored and evaluated in the coming 

 

 
 
 
 

KEY MESSAGES 

The bioenergy and water nexus is complex

Bioenergy production1 and use have both positive and 
negative environmental and socio-economic 
consequences, including those pertaining to water
Water is already a scarce resource in many parts of the 
world. The expansion and intensification of bioenergy 
production could add to existing pressures. Therefore, 
water resources management and adequate policies and 
strategies are needed to help ensure sustainability and 
balance different types of use in the short and longer 
term. 

Water use for bioenergy needs to be evaluated at 
different scales 

Different bioenergy products are not created equal, and 
this is also true for their use of water. Inventorying the 
water requirements of a bioenergy product can serve as 
a basis for water resources management and planning. 
Inventories can be created using water use indicators, 
which allow estimating the volumes per type of water 
abstracted, consumed and altered throughout the entire 
production cycle. The relevance of each indicator is 
determined by local or regional conditions, and planning 
needs to consider historic as well as alternative future 
land use in an area. 

Impact assessments are the basis for decision
making 

Given the complexity of the interlinkages between 
bioenergy and water, an assessment framework is 
critical if operators and policymakers are to be able to 
evaluate the positive and negative effects of bioenergy 
development on water resources.  
The assessment framework needs to take into account 
the water intensity of proposed activities, the state of 
water resources, and impacts at a specific location.

                                                           
1 The term ‘bioenergy production’ is used here to capture the various 
ways of producing biomass and converting it to solid, liquid and gaseous 
fuels, and to electricity. However, it is recognized that this term is not 
doing justice to the first law of thermodynamics (energy can be neither 
created nor destroyed, but only change forms). 

 

The bioenergy and water nexus is complex 

and use have both positive and 
economic 

consequences, including those pertaining to water. 
resource in many parts of the 

world. The expansion and intensification of bioenergy 
production could add to existing pressures. Therefore, 
water resources management and adequate policies and 
strategies are needed to help ensure sustainability and 

different types of use in the short and longer 

Water use for bioenergy needs to be evaluated at 

Different bioenergy products are not created equal, and 
this is also true for their use of water. Inventorying the 

a bioenergy product can serve as 
a basis for water resources management and planning. 
Inventories can be created using water use indicators, 
which allow estimating the volumes per type of water 
abstracted, consumed and altered throughout the entire 

ion cycle. The relevance of each indicator is 
determined by local or regional conditions, and planning 
needs to consider historic as well as alternative future 

Impact assessments are the basis for decision-

f the interlinkages between 
bioenergy and water, an assessment framework is 
critical if operators and policymakers are to be able to 
evaluate the positive and negative effects of bioenergy 

take into account 
the water intensity of proposed activities, the state of 
water resources, and impacts at a specific location. 

The term ‘bioenergy production’ is used here to capture the various 
ways of producing biomass and converting it to solid, liquid and gaseous 
fuels, and to electricity. However, it is recognized that this term is not 

odynamics (energy can be neither 

 

Water quality concerns need to be addressed: point 
source and cumulative effects

Bioenergy systems can influence the quality of
nearby and over long distances, with resulting 
consequences for biodiversity and human needs. 
Impacts on water quality need to be considered at the 
project level (point source) and watershed level (non
point source or cumulative effects). There are 
avoid or mitigate negative impacts, and in some 
circumstances bioenergy development may help 
improve the water situation.

Policy instruments are needed to address the water 
implications of bioenergy production

Policy instruments can directly or ind
how bioenergy production affects water availability and 
quality. They should be designed to help avoid long
adverse consequences while maximizing potential 
benefits, e.g. new rural jobs and new options for 
sustainable land and water 
policy instruments need to be designed to be coherent 
with regard to instruments in related policy sectors and 
with existing water policy instruments, including those 
concerned with irrigation and other agricultural practices 
and industrial water use.

Use of voluntary certification schemes is one way to 
respond to water-related concerns on a project level

Many voluntary certification schemes for sustainable 
bioenergy production have identified water as a core 
issue, and have developed related criteria and 
indicators. Ambitious schemes exist covering excessive 
water consumption, water scarcity, and protection of 
water quality. 
Certification is a tool with which decision makers on a 
project level can respond to en
concerns. The practicability of certification schemes, as 
well as their effectiveness in preventing harmful impacts, 
need to be monitored and evaluated in the coming 
years.

 

Water quality concerns need to be addressed: point 
source and cumulative effects 

Bioenergy systems can influence the quality of water 
nearby and over long distances, with resulting 
consequences for biodiversity and human needs. 
Impacts on water quality need to be considered at the 
project level (point source) and watershed level (non-
point source or cumulative effects). There are ways to 
avoid or mitigate negative impacts, and in some 
circumstances bioenergy development may help 
improve the water situation. 

Policy instruments are needed to address the water 
implications of bioenergy production 

Policy instruments can directly or indirectly influence 
how bioenergy production affects water availability and 
quality. They should be designed to help avoid long-term 
adverse consequences while maximizing potential 
benefits, e.g. new rural jobs and new options for 
sustainable land and water use. Bioenergy-related water 
policy instruments need to be designed to be coherent 
with regard to instruments in related policy sectors and 
with existing water policy instruments, including those 
concerned with irrigation and other agricultural practices 
nd industrial water use. 

Use of voluntary certification schemes is one way to 
related concerns on a project level 

Many voluntary certification schemes for sustainable 
bioenergy production have identified water as a core 

eloped related criteria and 
indicators. Ambitious schemes exist covering excessive 
water consumption, water scarcity, and protection of 

Certification is a tool with which decision makers on a 
project level can respond to environmental and social 
concerns. The practicability of certification schemes, as 
well as their effectiveness in preventing harmful impacts, 
need to be monitored and evaluated in the coming 

343 © 2011 Society of Chemical Industry and John Wiley & Sons, Ltd  

Editorial 

343

The bioenergy and water 
nexus

Bioenergy 

 development 

may increase 

the pressure 

on water, but 

also provides 

 opportunities 

to improve 

water 

 productivity 

and increase 

access to 

water

B ioenergy and water are inextricably linked. In a world where several countries 
already face water stress – and where over 70% of global freshwater use takes 
place in the agricultural sector – bioenergy development might present con-

siderable challenges, from the perspective of water quantity as well as water quality.
At the same time, by leveraging the introduction of e!  cient water manage-

ment techniques and providing energy for water pumping and cleaning, and 
by providing a wider range of land-use options to optimize the use of land and 
water, bioenergy development provides opportunities to improve water produc-
tivity and increase access to water. Proper integration of bioenergy systems into 
forestry and agriculture can even reduce some of the impacts of present land use, 
such as eutrophication and soil erosion.
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