
 
 
Cellulose-based Energy and Products 
Discussion Summary: BioOpportunities Workshop May 17, 2007 
 
Challenges and Opportunities 

NDSU participants and guests from industry and government identified many challenges facing the 
utilization of biomass for energy and other biobased products.  With these challenges come opportunities for NDSU 
to participate in the advancement of the technology for the benefit of North Dakota, the United States, and the global 
community.  Specific issues were categorized as follows: Agricultural Production and Feedstock Development, 
Transportation, Processing, Economics, Community Impacts, and Environmental Sustainability.  The following notes 
integrate the summaries of discussions with NDSU employees and invited guests. 
 
Production/Feedstock Development 
 Plant development is needed to improve plant composition and processing characteristics for crops of 
emerging importance (i.e switchgrass and other perennial grasses) as well as plants not yet identified as having 
major importance to the bioenergy/bioproducts industry.  Working on this next generation of biomass feedstocks (and 
biofuels) will be an excellent opportunity for NDSU.  The availability of sugar beet pulp in the area was discussed and 
conversations should continue with American Crystal Sugar and other processors to find ways to utilize this material. 

Research on the agronomic impacts of the new and emerging crops should continue.  Decision 
methodologies should be developed to help farmers decide the economic risks and benefits to planting bioenergy 
crops with particular focus on perennial crops requiring longterm commitment to a particular crop.  The advantages 
and disadvantages of using biomass crops for livestock feed vs an industrial feedstock should be clarified.  Optimal 
harvesting methods for biomass crops have still not been identified and will depend on the crop, soil quality issues, 
end use of feedstock, need for separation, and storage methods and locations.   

 
Transportation/storage 
 The high bulk density, potential for degradation, and weather risks for biomass feedstocks lead to 
challenges for economical storage.  Storage methods will also impact transportation methods and logistics.  Specific 
transportation issues identified include: effects on road traffic and road maintenance, choice of rail vs trucking, and 
the effect of densification on transport costs and logistics. 
 
Processing 

There are many possible conversion technologies for biomass utilization via either the sugar platform or the 
thermochemical platform.  NDSU’s efforts are primarily related to the sugar platform (via enzymatic hydrolysis) but 
the gasification/thermochemical platform should not be overlooked.  There is some biomass gasification work being 
done at UND/EERC and University of Minnesota, Morris.  SDSU also has some interest in these technologies but 
they do not have faculty working directly on gasification.  The existence of different technologies with no clear 
‘winner’ at present raises the issue of choosing the appropriate technology based on feedstock and other location-
specific processing resources.  NDSU should not try to force a given technology for all situations; rather it should 
examine the advantages and disadvantages for each technology given the available resources.  In addition to 



evaluating alternative technologies’ merits, none of the competing technologies is fully mature and much room exists 
for technological improvement. 

Other processing issues noted included the diversity of available biomass feedstocks and the quantification 
of how those feedstocks process differently with varying technologies.  Storage methods and densification will also 
likely impact biomass processing and should be explored.  A single biorefinery would have an economic advantage if 
it could utilize a wider array of feedstock options with minimal processing changes or sacrifices in yields.  
Development of higher value co-products or alternative primary products was seen as an important area of work. 

Developing relationships with industrial partners was identified as a strategy for growth and identification of 
specific technical needs.  Intellectual property is always a concern with such partnerships and NDSU must continue 
to break down these barriers while maintaining its own intellectual property rights. 
 
Economics 
 Economic impacts should be examined for all sectors of biobased industries from feedstock production to 
processing and end use.  Specific topics mentioned include the balance of feedstock supply and market demand for 
biomass feedstocks and financing options for biorefineries.  The idea of smaller scale, modular facilities for biomass 
processing arose several times.  It was suggested that there be a thorough analysis of the potential community and 
economic benefits of modular processing units in comparison to larger biorefineries.  
 
Community  

There was not much discussion regarding community aspects of cellulose-based bioproducts.  The issues 
that were raised briefly included the economic and social impacts on rural communities and the potential need for 
community organization to demonstrate a willingness and ability to deliver biomass feedstock to a potential 
biorefinery. 
 
Environment and Sustainability 

Issues related to the environment and sustainability were inherent throughout discussions.  Specific issues 
included: wildlife habitat conservation, soil sustainability and carbon sequestration, water availability, and waste 
disposal.   The continued need for energy conservation and the debate over using land resources for fuel instead of 
food were also discussed.  
 
Strategies to Move Forward 

There were two broad primary tasks identified to move NDSU forward in its contributions to cellulose-based 
energy and products research – enhanced communication and development of a biorefinery pilot plant.   

 
Enhanced Communication 
The need for continued and enhanced communication was identified for NDSU internally as well as for 

NDSU working with industry, government or other academic partners.  The databases that have already been started 
for recording individuals’ contributions and interests in biobased energy and products could be expanded, made 
available through the NDSU website (and/or Blackboard), and have added functionality for searching.  Ideally this 
database could be shared with and/or include other research partners (industry, government agencies, commodity 
groups, peer academic institutions).  Similarly, a suggestion was made to develop an e-mail listserv for easy 
dissemination of information to colleagues regarding research opportunities.  Such a listserv could be developed for 
each of the individual groups (cellulose-based products, starch-based products, etc) or for all groups together.  
NDSU must continue to foster and develop interdisciplinary teams for each priority topic and these teams may 
include researchers from outside of NDSU.  The benefit of working collaboratively with traditionally competitive 
institutions such as UND/EERC, SDSU and the University of Minnesota was stressed during discussion. 

 
Pilot Biorefinery 
The second idea identified for helping NDSU advance in the biomass energy/product field was to set a goal 

to establish a pilot-scale biorefinery in North Dakota in which NDSU would have a critical role.  Planning for a 
biorefinery would take significant work from across campus and serve as a strong motivator for collaboration around 



a central project.  A working biorefinery would make it more likely that North Dakota would have one of the first 
commercial scale biorefineries.  This would be positive for the state of North Dakota and help solidify NDSU’s role in 
the growing bioeconomy.  The biorefinery should have a unique set of products and feedstocks that serve to 
differentiate the project from others in the country.  The nanowhiskers project that Dr. Larry Leistritz’ group is working 
is one example of what could be developed into such a biorefinery.  NDSU could expands its efforts in this project to 
fulfill the biorefinery goal; alternatively, a completely new project could be developed with other industrial and 
research partners.  For example, the Fargo landfill collects biogas that could be used for other processing and serve 
as a readily available fuel source/feedstock for other processes.  The City of Fargo appears eager to utilize this 
resource for such a project if suitable.  It was noted that federal and state funds exist for such demonstration projects 
and that now is the time to develop relationships for long term project planning. 

  


