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“The first man I saw [in the Grand 

Academy of Lagado] had been eight 

years upon a project of extracting sun-

beams out of cucumbers, which were 

to be put into vials hermetically sealed, 

and let out to warm the air in raw 

inclement summers. He told me he did 

not doubt in eight years more he 

should be able to supply the 

Governor’s gardens with sunshine at a 

reasonable rate … and he entreated 

me to give him something as an 

encouragement to ingenuity.” 

 

-- Captain Lemuel Gulliver (a.k.a. 

Jonathan Swift), Travels into several 

Remote Nations of the World. Part III. 

A Voyage to Laputa, Balnibarbi, 

Glubbdubdrib, Luggnagg, and Japan, 

Chapter V (London, 1727). 
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Thanks to Lis Drake and Morgan Froling, MIT LFEE 



  

  



  

  



  

  

  

  

Starbucks Coffee -- 

 

 
 

http://en.wikipedia.org/wiki/File:Starbucks_Corporation_Logo_2011.svg


  

  

  

  

A reusable coffee mug makes a big difference -  
 

 

A reusable coffee mug is an easy and cost 

effective way to have a positive effect on the 
environment. They range in price from $10-$20 

but almost all coffee places give you a ten to 
twenty-five cent discount for using one and  

more importantly you are personally saving 
thousands of cups from ending up at the landfill. 
 



  

  

Case Study:  Turkey Guts  Diesel Fuel 

 

• Changing World Technology (CWT) plant in   

Carthage, Missouri 

 

• 191 tonnes “wet waste” per day from 

Butterball Turkey plant (Con Agra) converted 

into bio-diesel oil and other products 

 



  

  

http://www.google.com/imgres?imgurl=http://blogs.wyomingnews.com/blogs/everyonegives/files/2008/11/turkey_dinner.jpg&imgrefurl=http://blogs.wyomingnews.com/blogs/everyonegives/2008/11/19/albertsons-stores-raising-money-for-local-turkey-dinners/&h=310&w=413&sz=46&tbnid=8QSDTMl3_xlFJM:&tbnh=94&tbnw=125&prev=/search%3Fq%3Dturkey%2Bdinner%26tbm%3Disch%26tbo%3Du&zoom=1&q=turkey+dinner&hl=en&usg=__OyP6okTUoWF8iVmFujXdPNDSGnk=&sa=X&ei=GS3ITdyOKqby0gGP3aCrCA&sqi=2&ved=0CCMQ9QEwAA
http://www.google.com/imgres?imgurl=http://blogs.wyomingnews.com/blogs/everyonegives/files/2008/11/turkey_dinner.jpg&imgrefurl=http://blogs.wyomingnews.com/blogs/everyonegives/2008/11/19/albertsons-stores-raising-money-for-local-turkey-dinners/&h=310&w=413&sz=46&tbnid=8QSDTMl3_xlFJM:&tbnh=94&tbnw=125&prev=/search%3Fq%3Dturkey%2Bdinner%26tbm%3Disch%26tbo%3Du&zoom=1&q=turkey+dinner&hl=en&usg=__OyP6okTUoWF8iVmFujXdPNDSGnk=&sa=X&ei=GS3ITdyOKqby0gGP3aCrCA&sqi=2&ved=0CCMQ9QEwAA
http://www.google.com/imgres?imgurl=http://blogs.wyomingnews.com/blogs/everyonegives/files/2008/11/turkey_dinner.jpg&imgrefurl=http://blogs.wyomingnews.com/blogs/everyonegives/2008/11/19/albertsons-stores-raising-money-for-local-turkey-dinners/&h=310&w=413&sz=46&tbnid=8QSDTMl3_xlFJM:&tbnh=94&tbnw=125&prev=/search%3Fq%3Dturkey%2Bdinner%26tbm%3Disch%26tbo%3Du&zoom=1&q=turkey+dinner&hl=en&usg=__OyP6okTUoWF8iVmFujXdPNDSGnk=&sa=X&ei=GS3ITdyOKqby0gGP3aCrCA&sqi=2&ved=0CCMQ9QEwAA


  

  



  

  



  

  



  

  



  

  



  

  Life Cycle 

Inventory Results 

• Good thing – a 

lot of data! 

• Bad thing – a lot 

of data! 



  

  

Integrated Assessment 



  

  



  

  



  

  

• Do not increase turkey production just to make biodiesel! 



  

  



  

  

Quantifying Variability in Life Cycle Greenhouse Gas Inventories of Alternative  

Middle Distillate Transportation Fuels 
Russell W. Stratton, Hsin Min Wong, and James I. Hileman 

Massachusetts Institute of Technology, 77 Massachusetts Avenue, Cambridge, Mass. 02139 

Environ. Sci. Technol., Article ASAP DOI: 10.1021/es102597f 

 

 



  

  

  

  

Full report: 

     206 pages 

   (in German!) 



  

  



  

  

 



  

  

Extending the system boundary to take account of 

land use changes in biofuel production: 

 “… biofuels, if produced on converted land, could, for long periods of 

time, be much greater net emitters of greenhouse gases than the fuels 

they typically displace. … the net effect of biofuel production via clearing 

of carbon-rich habitats is to increase CO2 emissions for decades or 

centuries relative to fossil fuel use. 

 … In contrast, biofuels made from waste biomass or from biomass grown 

on abandoned agricultural lands … offer immediate and sustained GHG 

advantages.”   Fargione et al., Science 319, 1235 (2008) 

 

“… corn-based ethanol, instead of producing a 20% savings [in GHG 
emissions], nearly doubles greenhouse emissions over 30 years and 
increases greenhouse gases for 167 years … 

  Using good cropland to expand biofuels will probably [make] global 
warming [worse] … when farmers use today’s good cropland to produce 
food, they help to avert greenhouse gases from land use change.” 

Searchinger et al., ibid. 1238 (2008)    



  

    

  

  

Joachim von Braun, http://www.ifpri.org/presentations/200802jvbbiofuels.pdf 



  

  

SOME CONCLUSIONS FROM THE LCA ANALYSES: 

“All of the biofuel options examined in this work could potentially be 

produced with lower GHG emissions than conventional diesel; however, 

the production of these same fuels could also have GHG emissions that 

exceed those of conventional diesel. The difference is due to the GHG 

intensity of the processes and the emissions resulting from land use 

changes. For this reason it is critical to emphasize that the use of 

renewable resources as a feedstock does not guarantee an 

environmentally beneficial fuel.” 

-- Stratton et al., Environmental Science and Technology (2011) 

“The potential of domestic bioenergy is limited today – and will remain 

so in the future. If energy plants were cultivated on a large scale, it 

would have a negative influence on the food self-sufficiency of the 

country, or would cause added environmental impact by requiring the 

intensification of food production. Therefore our energy problems will not 

be solved by biofuels alone. Only if the biomass is transformed into 

energy efficiently and in an environmentally friendly way, while 

consumption is reduced and energy efficiency increased, could these 

alternative energy carriers play a role in our future energy supply.” 

-- Zah et al., EMPA Report (2008) 



  

  



  

  

  

  

Ed Wasserman, © The Boston  Globe, April 16 2008 



  

  

  

  

“You make ethanol out of corn. 

I bet if I set a bushel of corn in 

front of any of those [European 

and U.N.] delegates, not one of 

them would eat it.” 

 
-- Sen. Charles (“Chuck”) Grassley 

       (R) Iowa 

 
-- quoted in International Herald Tribune, 

April 16 2008, page 12 



  

  

  

  

  

  

“You make ethanol out of corn. 

I bet if I set a bushel of corn in 

front of any of those [European 

and U.N.] delegates, not one of 

them would eat it.” 

 
-- Sen. Charles (“Chuck”) Grassley 

       (R) Iowa 

http://en.wikipedia.org/wiki/Image:Beef_cuts.svg
http://en.wikipedia.org/wiki/Image:Rump_steak.jpg
http://en.wikipedia.org/wiki/Image:Raw_beef_slices.jpg


  

  

  

  

   

  

                                                            

                                                                       

                      

A driver fills up with bio-gasoline ? a mixture of crop-made 

ethanol and gasoline ? at a gas station in Suginami Ward, 

Tokyo, on April 27. KYODO PHOTO 

... or fuel? 

Are we redirecting agricultural products from mouths to fuel tanks? 

Food … 



  

   

Some resources on Life Cycle Assessment (I) 

LCA: Principles and Practice (87 pages, USEPA, ~ 2006) 

www.epa.gov/nrmrl/lcaccess/lca101.html   

H. Baumann and A.-M. Tillman, “The Hitch Hiker’s Guide to LCA” ($33.15 

 from Amazon) 

http://publications.lib.chalmers.se/cpl/record/index.xsql?pubid=2694  

ISO14040:2006, Environmental Management: LCA (20 pages, 98 Swiss 

 Francs) 
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=37456 

Horne et al, LCA: Principles Practice and Management (CSIRO, 2009) 

 $52.95 

http://csiro.styluspub.com/books/BookDetail.aspx?productID=186495  

A. Dillon, LCA Teaching Guide (Institute for Market Transformation to 

 Sustainability, 2007) 

http://eco-elpaso.org/presentations/lca_teaching_guide_final.pdf  

Harvard School of Public Health / EPF Lausanne, Distance Learning 

 Course on LCA 

http://www.sciencenetwork.com/lca/index.cfm  

http://www.epa.gov/nrmrl/lcaccess/lca101.html
http://www.epa.gov/nrmrl/lcaccess/lca101.html
http://www.epa.gov/nrmrl/lcaccess/lca101.html
http://www.epa.gov/nrmrl/lcaccess/lca101.html
http://www.epa.gov/nrmrl/lcaccess/lca101.html
http://publications.lib.chalmers.se/cpl/record/index.xsql?pubid=2694
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=37456
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=37456
http://csiro.styluspub.com/books/BookDetail.aspx?productID=186495
http://eco-elpaso.org/presentations/lca_teaching_guide_final.pdf
http://eco-elpaso.org/presentations/lca_teaching_guide_final.pdf
http://eco-elpaso.org/presentations/lca_teaching_guide_final.pdf
http://www.sciencenetwork.com/lca/index.cfm


  

  

Some resources on Life Cycle Assessment (II) 

 

MIT Open Courseware: http://ocw.mit.edu/index.htm  

        search keyword = “Life Cycle Assessment” 

 

 

     special-programs/sp-721-d-lab 

     materials-science-and-engineering/3-080 

  chemical-engineering/10-391j-sustainable-energy 

     engineering-systems-division/esd-123j 

     mechanical-engineering/2-626-fundamentals-of-

 photovoltaics 

     architecture/4-493-emergent-materials 

     materials-science-and-engineering/3-003 

 

http://ocw.mit.edu/index.htm

