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IMPORTANCE OF BIOFUELS

• Limited source of fossil 

energy

• Global warming

• Sustainability

• Energy security

• Rural development

http://vimeo.com/auburnresearch/ibss



THE SOUTHEAST PARTNERSHIP FOR INTEGRATED

BIOMASS SUPPLY SYSTEMS (IBSS)

http://vimeo.com/auburnresearch/ibss

Goals:

-Provide implementable ‘real world‘ 

solutions;

-Manage technological, economical, 

and social barriers decrease risks;

-Maximize societal gains;

-Develop tools for supporting impact 

evaluation and decision making;

-Provide high impact education and 

communication tool for all stakeholders.

IBSS for Southern states



RESEARCH OBJECTIVE

To examine stakeholders’ perception of bioenergy industry 

and biofuels

Expected Outcomes:

- Inform the industry about gaps in stakeholders’ 

understanding of the bioenergy industry;

- Use the results to develop education and communication 

tools for stakeholders;

- Conduct social impact analysis (social LCA) - Case studies.



– Only selected stakeholder groups included;

– Lack of extensive and integrated stakeholder studies;

– Lack of focus on South East US about biofuels;

– Lack of social impact assessment studies;

– Focus on bioenergy but only few studies on biofuel.

LITERATURE REVIEW



LITERATURE REVIEW

1. Perception depends on:

• Stakeholder group;

• Geographical region;

• The time of study;

• Market maturity.

2. Specific terms that consumers can relate to should be used;

3. Price/cost of biofuels;

4. National security;

5. Improvement of local economy.

http://www.usnews.com/news/articles/2012/08/29/545-

miles-per-gallon-for-all-cars-by-2025-not-exactly



METHODOLOGY

TARGETED STAKEHOLDERS

Venture 

Capitalists

NGO

Government

Industry

Rural communities

Forest landowners, 

Farmers

Consumers

http://venturebeat.com/2010/10/07/2015-the-future-of-biofuels-and-

materials/

Research 

Community

http://venturebeat.com/2010/10/07/2015-the-future-of-biofuels-and-materials/
http://venturebeat.com/2010/10/07/2015-the-future-of-biofuels-and-materials/
http://venturebeat.com/2010/10/07/2015-the-future-of-biofuels-and-materials/
http://venturebeat.com/2010/10/07/2015-the-future-of-biofuels-and-materials/
http://venturebeat.com/2010/10/07/2015-the-future-of-biofuels-and-materials/
http://venturebeat.com/2010/10/07/2015-the-future-of-biofuels-and-materials/
http://venturebeat.com/2010/10/07/2015-the-future-of-biofuels-and-materials/
http://venturebeat.com/2010/10/07/2015-the-future-of-biofuels-and-materials/
http://venturebeat.com/2010/10/07/2015-the-future-of-biofuels-and-materials/
http://venturebeat.com/2010/10/07/2015-the-future-of-biofuels-and-materials/
http://venturebeat.com/2010/10/07/2015-the-future-of-biofuels-and-materials/
http://venturebeat.com/2010/10/07/2015-the-future-of-biofuels-and-materials/
http://venturebeat.com/2010/10/07/2015-the-future-of-biofuels-and-materials/


METHODOLOGY

Scope: NC and TN consumers

Data collection

• Instrument: Web based surveys 

• Sampling frame: 6 millions NC, 2 

millions TN 

• Sample: Randomly selected email 

addresses (100k by state)

• Time period: April-July 

• Expected response: 1000 by state 

• Pilot: General public and industry

http://magmods.wordpress.com/2011/03/23/ma

gmods-questionnaire-3/



RESULT OF PILOT SURVEYS (N=34)
Evaluate your level of concern about different environmental topics

Not at all 

concerned 

(1)

Moderately 

concerned 

(2)

Neutral 

(3)

Concerned 

(4)

Extremely 

concerned 

(5)

Unemployment Decreasing fossil energy reserves

Most concerned:

- Unemployment (Mean: 4.19)

- Increasing global population

Less concerned:

- Decreasing fossil energy reserves (Mean 3.56)

- U.S. Dependence on foreign oil 



If biofuel for transportation was available at gas stations, what are 

the most important factors to choose biofuel

My vehicle compatibility with biofuel Colleagues’/neighbors’/family’s 

opinion about biofuels

Most important:

- Vehicle compatibility (4.50),

- Biofuel will not change engine lifetime,

- Price.

RESULT OF PILOT SURVEYS

Less important:

- My colleagues/neighbors/family opinion (2.5),

- Tax breaks.

Extremely 

Unimportant

(1)

Unimportant

(2)

Neither important 

nor unimportant

(3)

Important 

(4)

Extremely 

unimportant

(5)



RESULT OF PILOT SURVEYS

Energy security
- Reduce US dependence on foreign oil,

- Produce biofuels to meet our country’s 

energy demand

Less agreed one:
- I think biofuels made from trees will cause 

groceries to be more expensive

Source
- Grasses can be used for producing biofuel

- Trees can be used for producing biofuel

- Landfill wastes could be a valuable source of 

bioenergy

Price
- I would purchase biofuels even if it is a 

little more expensive than gasoline Jobs
- Investment in biofuel industry creates jobs

- Biofuel refineries in my region provide jobs

Miscellaneous

- I would like my local power provider to use 

renewable fuels sources

- I would support the cutting of trees for biofuels 

if trees were replanted in the same place

Strongly 

disagree

(1)

Disagree

(2)

Neither agree 

nor disagree

(3)

Agree

(4)

Strongly agree

(5)



PERCEPTIONS OF FOREST AND FARM  

LANDOWNERS

Source: ecfla.org



Methodology

• Scope : NC, TN

• Data Collection

– Instrument: Mail Surveys

– Sampling Frame 

– Time Period: April-September 2013

– Expected Response: 250 Forest and 250 Farm from 

each state

– Pilot: Informed interest groups within the forestry 

industry -18 responses 16 complete

http://yourmoneydrawer.com/survey-serve-you-better/



Sampling Method

• State Database

– US Forest Service: Forest Inventory Analysis

– USDA: County Agriculture Fact Sheets

• County Database:

– NC and TN are both geographically divided into three 

regions



Selected 25 Counties in North Carolina

Map of North Carolina and Tennessee created using GIS Mapping Software

State County Selections

Selected Counties in Tennessee



Forest Landowner Survey 
1.Do you own forestland in North Carolina? 

  No Please stop here and return the survey in the postage paid envelope 

  Yes  Please continue to question 2 

2. What (are) the ZIP/postal code(s) at which your forestland(s) is (are) 

located?______________________________________________ 

3. What is your gender? 

  Male    

  Female                         

4. What is your year of birth?_________ 

5. Please indicate your educational background? 

Years of High School completed  __________ 

Years of College completed   __________ 

6. What was your total household income in 2012 (include all income 

earners in your household)? 

  Under $25,000       

  $25,000 to less than $50,000     

  $50,000 to less than $100,000     

  $100,000 to less than $150,000    

  $150,000 and over      

  Prefer not to answer      

7. Which of the following best describes your ethnicity (please select all that 

apply)? 

White/Caucasian     

  Black/African-American    

  American Indian/Native American   

  Asian/Oriental      

  Native Hawaiian or Other Pacific Islander  

  Hispanic/Latino     

  Some Other Race (please specify) _______________ 

  Prefer not to answer     

 

Strongly 
Disagree 

Disagree Agree Strongly 
Agree 

Don’t 
Care/ 

Neutral 

Don't 
Know 

In my opinion, 
domestically produced 
fuel is critical to the 
nation’s national 
security 

      

I would like more 
information about the 
economics of growing 
and supplying wood 
for biofuels or 
biopower 

      

In my opinion, bio-
based fuel is an 
alternative to 
petroleum-based fuels 

      

I have sought 
professional advice 
about growing woody 
biomass for energy 

      

In my opinion, woody 
residues (left on forest 
site) when used for 
bioenergy purposes 
provides more value 
to the landowner than 
other uses 

      

In my opinion, growing 
biomass for bioenergy 
is not profitable 

      

In my opinion, the 
government should 
provide cost share 
programs for forest 
landowners willing to 
produce biomass for 
bioenergy 

      

 



Crops likely to plant as a Forest 

Landowner



Top 3 and Bottom 2 Agreement Statements

• 4.8 In my opinion, domestically produced fuel is critical to 

the nation’s national security

• 4.6 I would like to learn more about growing and 

harvesting wood for bioenergy (biofuels & biopower)

• 4.6 Wood/trees are currently being used in my state for 

producing power/electricity

• 1.07 In my opinion, growing biomass for bioenergy is not 

profitable

• 1 In my opinion, biofuel production from trees is not 

environmentally friendly 



NEXT STEPS

Conduct consumer and landowner surveys

- Send out email for consumers, mail to landowners

- Data collection,

- Interpret results

Conduct surveys for other stakeholder groups

Plan educational tools, other actions by stakeholder group



Questions?



CITED REFERENCES
Abt, R. C., Abt, K. L., Cubbage, F. W., & Henderson, J. D. (2010). Effect of policy-based bioenergy demand on southern timber 

markets: A case study of North Carolina. Biomass and Bioenergy, 34(12), 1679–1686. Retrieved from 

http://linkinghub.elsevier.com/retrieve/pii/S0961953410001832

Conrad, J. L., Bolding, M. C., Smith, R. L., & Aust, W. M. (2011). Wood-energy market impact on competition, procurement 

practices, and profitability of landowners and forest products industry in the U.S. south. Biomass and Bioenergy, 35(1), 280–287. 

doi:10.1016/j.biombioe.2010.08.038 

G.C., S., & Mehmood, S. R. (2010). Factors influencing nonindustrial private forest landowners’ policy preference for promoting 

bioenergy. Forest Policy and Economics, 12(8), 581–588. doi:10.1016/j.forpol.2010.07.005

Foster, C.D., Mayfield, C., Jackson, S., Silveria, S., 2005. Sustainable forestry for bioenergy and bio-based products. Last 

accessed on September 18, 2012. http://forestandrange.org/Biomass/Modules/Module%201/Unit%202/Lesson%201.asp 

Gruchy, S. R., Grebner, D. L., Munn, I. a., Joshi, O., & Hussain, A. (2012). An assessment of nonindustrial private forest 

landowner willingness to harvest woody biomass in support of bioenergy production in Mississippi: A contingent rating approach. 

Forest Policy and Economics, 15, 140–145. doi:10.1016/j.forpol.2011.09.007

Hujala, T., Tikkanen, J., Hänninen, H., & Virkkula, O. (2009). Family forest owners’ perception of decision support. Scandinavian 

Journal of Forest Research, 24(5), 448–460. doi:10.1080/02827580903140679

Joshi, O., & Mehmood, S. R. (2011). Factors affecting nonindustrial private forest landowners’ willingness to supply woody 

biomass for bioenergy. Biomass and Bioenergy, 35(1), 186–192. doi:10.1016/j.biombioe.2010.08.016 

Junginger, M., van Dam, J., Zarrilli, S., Ali Mohamed, F., Marchal, D., & Faaij, A. (2011). Opportunities and barriers for 

international bioenergy trade. Energy Policy, 39(4), 2028–2042. doi:10.1016/j.enpol.2011.01.040

Markowski-Lindsay, M., Stevens, T., Kittredge, D. B., Butler, B. J., Catanzaro, P., & Damery, D. (2012). Family forest owner 

preferences for biomass harvesting in Massachusetts. Forest Policy and Economics, 14(1), 127–135. 

doi:10.1016/j.forpol.2011.08.001

Magar, S. B., Pelkonen, P., Tahvanainen, L., Toivonen, R., & Toppinen, A. (2011). Growing trade of bioenergy in the EU: Public 

acceptability, policy harmonization, European standards and certification needs. Biomass and Bioenergy, 35(8), 3318–3327. 

doi:10.1016/j.biombioe.2010.10.012



Cited References Cont’d

• Monroe, M. C., & Oxarart, A. (2011). Woody biomass outreach in the southern United States: A case study. 

Biomass and Bioenergy, 35(4), 1465–1473. doi:10.1016/j.biombioe.2010.08.064

• Plate, R. R., Monroe, M. C., & Oxarart, A. (2010). June 2010 Article Number 3FEA7 Public Perceptions of Using 

Woody Biomass as a Renewable Energy Source, 48(3). 

• Pacini, H., & Silveira, S. (2011). Consumer choice between ethanol and gasoline: Lessons from Brazil and 

Sweden. Energy Policy, 39(11), 6936–6942. doi:10.1016/j.enpol.2010.09.024

• Smith, W.B., Miles, P.D., Vissage, J.S., PUGH, S.A., 2004.  Forest resources of the United States, 2002. USDA, 

Forest Service. General technical support NC-241. 137p.

• Susaeta, A., Alavalapati, J., Lal, P., Matta, J. R., & Mercer, E. (2010). Assessing public preferences for forest 

biomass based energy in the southern United States. Environmental management, 45(4), 697–710. 

doi:10.1007/s00267-010-9445-y

• U.S. Department of Energy. 2011. U.S. Billion-Ton Update: Biomass Supply for a Bioenergy and Bioproducts 

Industry. R.D. Perlack and B.J. Stokes (Leads), ORNL/TM-2011/224. Oak Ridge National Laboratory, Oak Ridge, 

TN. 227p.





Open ended responses

• What type of information would you need in 

order to grow trees for bioenergy purposes?
– Type of wood needed.  Sites that will be most productive.  Tree 

sources that will be most productive on the designated sites. 

Management plans to achieve this goal.  Cost and timing for harvest 

schedule and income schedule from crop.  Guarantee for market and 

price.

– There would have to be a market equal to or better than pulpwood

– Cost of planting, length of rotation, tons of fiber per acre produced 

during rotation and expected price per ton to landowner.



I Don’t Know Responses

• I would supply forest residues/trees to produce 

bioenenergy

• I believe that it is profitable to grow and sell wood to the 

bio-power industry (electricity) vs. other forestry markets 

(e.g., pulp)

• I believe that it is profitable to grow and sell wood for the 

biofuels industry vs.to other forestry markets (e.g., pulp)

• I am aware that genetically modified trees are currently 

being grown for energy (biofuels & biopower)

• I have heard of short rotation trees as a source of 

bioenergy (biofuels for transportation)

• I believe it will be profitable to grow grasses in addition 

to timber in my forest land for energy purpose



THANK YOU FOR YOUR ATTENTION!

Questions?

http://ecopolitology.org/2010/11/29/epa-sets-2011-renewable-fuel-standards/



online survey software

http://www.qualtrics.com/blog/about-qualtrics/

DATA COLLECTION SOFTWARE - QUALTRICS

https://www.qualtrics.com/rs/


IBM Product

SPSS predictive analytics software, you can predict with confidence what will 

happen next.

ANALYSIS

SOFTWARE - SPSS



ANALYSIS

SOFTWARE - SPSS



DATA COLLECTION SOFTWARE - QUALTRICS



QUESTIONNAIRE

Questions on:

• Demographics

• Environmental consciousness

• Biofuel


