
COURSE DESCRIPTION 

Sustainability analysis of bioenergy systems 

A course within the BSU II program between Kathmandu University and Danish Universities   

Bioenergy is one possibility for producing renewable energy. Bioenergy is most often considered positive for the 
environment and for the mitigation of climate change. However, biomass is a very variable resource, with a number of 
environmental effects related to its provision. Its use may also conflict with food security concerns. Thus, in some cases 
bioenergy production may have negative environmental impacts, including low or even negative net impact on the 
climate.  

Biogas is one technology that can efficiently convert many low value types of biomass into a versatile energy product. 
Nepal has a vast amount of small house-hold biogas facilities and plans to scale up biogas facilities in order to provide 
electricity, enhance security of supply and community resilience, and reduce pollution and greenhouse gas emission.  

The course will provide understanding of the complex interactions between a number of environmental and 
technological parameters related to biomass provision and energy conversion, including understanding of biogas 
technology for optimizing plant efficiency and sustainability.  You will gain tools for understanding and conducting 
sustainability analyses, through hands-on examples of positive and negative bioenergy cases.   

The course will be held on March 13-17, 2016 at Kathmandu.  

Please don’t forget to bring your laptop for excel data works. 

Course Trainers: Alastair James Ward, Uffe Jørgensen, and Torsten Rødel Berg, Aarhus University.  Bim Prasad Shrestha 
from Kathmandu University, Nepal 

Biogas Site: Tokha, Kathmandu 

Preliminary programme (full detail including mandatory literature will be available 2 weeks before the course) 

March 13th 

• Official opening and welcome 
• The importance of sustainable bioenergy in Nepal – Prof. Bim Shresta KU  
• Participants and trainer’s introductions 
• Energy access, livelihoods and community resilience in Nepal – Torsten Berg 
• What is sustainability – definitions and tools for analysis – Uffe Jørgensen 
• Biogas technology overview – from small to large scale – Alastair Ward 

March 14th  

• Visit to a biogas plant and discussion of technical set-up, and of sustainability issues related to biomass 
feedstock, plant design, methane emissions, digestate use etc. Students will collect data from the visit for a later 
more detailed analysis of energy production and GHG-balance. 

• Afternoon: Student group work, data analysis.  

March 15th  



• Lecture on the details of energy, greenhouse gas and nutrient balances of bioenergy systems exemplified with 
cases from scientific papers – Uffe Jørgensen 

• Exercises in groups on evaluation of the sustainability of bioenergy case studies 
• Groups present their results in plenum 
• Discussion of validity of the analyses. Is data input valid? Is this enough to evaluate sustainability and how do we 

integrate social and economic sustainability? 

March 16th  

• Lecture on the details of biogas technology, biochemistry, feedstock handling, reactor design, gas utilization 
and upgrade – Alastair Ward 

• Exercises in groups on the design of biogas plants for concrete settings in Nepal 
• Groups present their results in plenum 
• Discussion of validity of the analyses. Is data input valid? What plant design and size fits different settings in 

Nepal? 

March 17th  

• Visit to nearby biogas plant with different conditions than the first plant visited 
• General discussion of sustainability of bioenergy in Nepal – which directions will be the most sustainable to 

take? 
• Evaluation and wrap-up of the course, including diplomas 

 

 

 


