
Bioenergy Development and Integrated Water-
Energy Management in Pan America 

• This session featured 6 papers, including:  
– A synthesis paper reviewing field-scale hydrologic 

studies and basin-scale hydro-economic models. 
– A review of studies measuring water use by 

bioenergy feedstocks. 
– A study of water quality impacts of sugarcane 

production in Brazil. 
– Three papers addressing economic aspects of 

expanding biofuel production in Brazil under 
conditions of water scarcity and market 
competition. 



Research Gaps 

• Water resources impacts of many bioenergy systems, 
particularly forest-based systems, are not well known. 
– Few studies on woody plantations and no long term 

observations. 
• Water quality impacts of bioenergy systems have not 

been widely studied. 
– Expected to be similar to those of other agricultural systems, 

where best management practices can greatly reduce impacts.   
– However, cumulative impacts of large-scale bioenergy 

development at watershed scales may be difficult to avoid. 
• Many studies of bioenergy water footprints and 

expansion potential have been conducted at 
inappropriate scales. 

• The effects of market forces and government policies on 
bioenergy development  are not well known. 
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Presentation Notes
The hydrologic impacts of bioenergy systems are dependent on a large number of factors, including the feedstock species, environmental conditions, management practices, and the energy conversion process.  With respect to individual species, opportunities exist for increasing water use efficiency through genetically improved varieties.  

At the plot scale, where there is a complex interaction between the physical structure of the crop or forest stand, meteorological conditions, and hydrologic processes (e.g., interception loss, throughfall, and evapo-transpiration), opportunities exist for improved silvicultural management techniques and cropping systems.  However, additional research is needed to better understand hydrologic impacts and trade-offs of many forest-based bioenergy systems, particularly monoculture and mixed-species of short-rotation systems.

Water quality impacts of bioenergy systems are expected to be similar to those of other agricultural systems, where it has been shown that best management practices can greatly reduce adverse impacts such as eutrophication resulting from increased runoff of nutrients.  

Cumulative impacts of large-scale bioenergy development at watershed or regional scales may be difficult to avoid, however, due to spatial variability in factors affecting pollutant transport to affected water bodies (e.g., soils, fertilizer application rates, drainage networks).  

Market distortions (subsidies) for water, and rapidly changing government policies.



Data Needs 

• Agronomic data for bioenergy feedstocks 
– Yield potential (thresholds) 

– Water-yield relationships 

– Effects of soils, management practices 

– Cold and drought tolerances, particularly for introduced species 

• Watershed-scale data 
– Hydro-climatic data 

– Water quality data 

• Socioeconomic data 
– Price elasticity of water for different uses 

– Distributional effects 
• Input-output data for second-generation conversion 

technologies 
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Agronomic data are limited for second-generation feedstocks, especially woody feedstocks
Goal is to promote efficient water use (with consideration of equity) and send price signals to modify consumer behavior



Research Opportunities 

• Studies of water use by biomass plantations 

• Development of efficient irrigation technologies 

• Economic studies to support policies for rational and 
efficient water use 

• Increased use of satellite remote sensing data for 
watershed studies 

• Data clearinghouse for water use and water quality 
studies of bioenergy systems 

• Learn from good experiences/concerns in Brazil 
– Improved water efficiency through public-private partnerships 

– Increases in sugarcane productivity from irrigation 

– Trade offs between local and global environmental impacts 

– Educate and understand the role of consumers 
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Experiments on water needs for sugar cane productivity (Brazilian Agriculture Research Company)
Good experiences in some regions, for example, from COGERH Water Resource Management Company - Ceará-Brazil
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