
 

 

References 

43 

 

4 References 

Aresta, M., Dibenedetto, A. and Barberio, G. (2005). "Utilization of macro-algae for enhanced 
CO2 fixation and biofuels production: Development of a computing software for an 
LCA study." Fuel Process. Technol. 86(14-15): 1679-1693. 

Atmos.umd.edu. "Photosynthetically Active Radiation (PAR) as Observed from Satellites "   
Retrieved 17-05-2007, from http://www.atmos.umd.edu/~srb/par/Figure01.htm. 

Bai, Z. G., Dent, D. L., Olsson, L. and Schaepman, M. E. (2008). Global assessment of land 
degradation and improvement: Identification by remote sensing. GLADA report;5. 
Rome/Wageningen, FAO/ISRIC. 

Banerjee, A., Sharma, R., Chisti, Y. and Banerjee, U. C. (2002). "Botryococcus braunii: A 
renewable source of hydrocarbons and other chemicals." Crit. Rev. Biotechnol. 
22(3): 245-279. 

BCIC (2009). Microalgae Technologies & Processes for Biofuels - Bioenergy Production in 
British Columbia. 

BEAM. "Biotechnological and Environmental Applications of Microalgae."   Retrieved 17-05-
2007, from http://wwwscieng.murdoch.edu.au/centres/algae/BEAM-Net/BEAM-
Net.htm. 

Benemann, J. R. and Oswald, W. J. (1996). Systems and economic analysis of microalgae 
ponds for conversion of CO2 to biomass. Final report: Size: 214 p. 

Bioprodukte-steinberg.de.    Retrieved 17-05-2007, from http://www.bioprodukte-
steinberg.de. 

Braun, A. and Reith, J. (1993). Algen in de Nederlandse energiehuishouding, in opdracht van 
het programma, Energiewinning uit Afval en Biomassa (EWAB) van Novem. Utrecht, 
Braun Consultants. 

Buck, B. H. and Buchholz, C. M. (2004). "The offshore-ring: A new system design for the 
open ocean aquaculture of macroalgae." Journal of Applied Phycology 16(5): 355-
368. 

Carlsson, A., Beilen van, J., Möller, R., Clayton, D. and Bowles, D. e. (2007). Micro- and 
macroalgae - utility for industrial applications  Bioproducts, E. R. t. E. P. o. S. R.-. 
and Crops, f. N.-f., CNAP, University of York: 86. 

Carvalho, A. P., Meireles, L. A. and Malcata, F. X. (2006). "Microalgal reactors: A review of 
enclosed system designs and performances." Biotechnol. Prog. 22(6): 1490-1506. 

Chini Zittelli, G., Lavista, F., Bastianini, A., Rodolfi, L., Vincenzini, M. and Tredici, M. R. 
(1999). "Production of eicosapentaenoic acid by Nannochloropsis sp cultures in 
outdoor tubular photobioreactors." J. Biotechnol. 70(1-3): 299-312. 

Chisti, Y. (2007). "Biodiesel from microalgae." Biotechnol. Adv. 25(3): 294-306. 

Chisti, Y. (2008a). "Biodiesel from microalgae beats bioethanol." Trends Biotechnol. 26(3): 
126-131. 

Chisti, Y. (2008b). "Response to Reijnders: Do biofuels from microalgae beat biofuels from 
terrestrial plants?" Trends Biotechnol. 26(7): 351-352. 

Chiu, S. Y., Kao, C. Y., Tsai, M. T., Ong, S. C., Chen, C. H. and Lin, C. S. (2009). "Lipid 
accumulation and CO2 utilization of Nannochloropsis oculata in response to CO2 
aeration." Bioresour. Technol. 100(2): 833-838. 



 

 

References 

44 

 

Chynoweth, D. P. (2002). REVIEW OF BIOMETHANE FROM MARINE BIOMASS. Gainesville, 
Florida, USA, Department of Agricultural and Biological Engineering, University of 
Florida. 

Dehue, B., Gamba, L. and Hettinga, W. (2008a). Benchmark of Colombian Sustainability 
Standard for Biofuels. Utrecht, Ecofys. 

Dehue, B. (2008). Practical options to prevent indirect LUC in the RTFO. Draft 1.0. Ecofys. 
Utrecht, The Netherlands, Ecofys. 

Dehue, B., Hamelinck, C., Reece, G., de Lint, S., Archer, R. and Garcia, E. (2008b). 
Sustainability Reporting Within the RTFO: Framework Report. Ecofys. Utrecht, The 
Netherlands, Ecofys. 

Dehue, B. and Meyer, S. (2009). Practical definition and methodology to identify areas for 
responsible energy crop cultivation. Working version. Ecofys. Utrecht, The 
Netherlands, Ecofys. 

Deng, M. D. and Coleman, J. R. (1999). "Ethanol synthesis by genetic engineering in 
cyanobacteria." Appl. Environ. Microbiol. 65(2): 523-528. 

Dickson, A. G. and Goyet, C. (1994). Handbook of methods for the analysis of the various 
parameters of the carbon dioxide system in sea water. Version 2: Size: 197 p. 

Dote, Y., Sawayama, S., Inoue, S., Minowa, T. and Yokoyama, S. (1994). "Recovery Of 
Liquid Fuel From Hydrocarbon-Rich Microalgae By Thermochemical Liquefaction." 
Fuel 73(12): 1855-1857. 

EU (2008). Provisional Text of the European Directive on the Promotion of the use of energy 
from renewable sources. Brussels. 

FAO (2008). The State of Food and Agriculture - Biofuels - Prospects, Risks and 
Opportunities. Rome, Italy, FAO. 

Fernandez, F. G. A., Alias, C. B., Lopez, M., Sevilla, J. M. F., Gonzalez, M. J. I., Gomez, R. N. 
and Grima, E. M. (2003). "Assessment of the production of C-13 labeled compounds 
from phototrophic microalgae at laboratory scale." Biomol. Eng. 20(4-6): 149-162. 

Florentinus, A., Hamelinck, C., Lint, S. d. and Iersel, S. v. (2008). Worldwide Potential Of 
Aquatic Biomass. Utrecht, Ecofys. 

Gao, K. S., Wu, Y. P., Li, G., Wu, H. Y., Villafane, V. E. and Helbling, E. W. (2007). "Solar UV 
radiation drives CO2 fixation in marine phytoplankton: A double-edged sword." Plant 
Physiol. 144(1): 54-59. 

Glenn, E. P., Brown, J. J. and O'Leary, J. W. (1998). "Irrigating crops with seawater." 
Scientific American 279(2): 76-81. 

Grima, E. M., Belarbi, E. H., Fernandez, F. G. A., Medina, A. R. and Chisti, Y. (2003). 
"Recovery of microalgal biomass and metabolites: process options and economics." 
Biotechnol. Adv. 20(7-8): 491-515. 

Hamelinck, C. N., van Hooijdonk, G. and Faaij, A. P. C. (2005). "Ethanol from lignocellulosic 
biomass: techno-economic performance in short-, middle- and long-term." Biomass 
Bioenerg. 28(4): 384-410. 

Hillen, L. W., Pollard, G., Wake, L. V. and White, N. (1982). "Hydrocracking Of The Oils Of 
Botryococcus-Braunii To Transport Fuels." Biotechnol. Bioeng. 24(1): 193-205. 

Hoogwijk, M. (2004). On the global and regional potential of renewable energy sources. 
Faculteit Scheikunde. Utrecht, Universiteit Utrecht. PhD Thesis. 

Kapdan, I. K. and Kargi, F. (2006). "Bio-hydrogen production from waste materials." Enzyme 
Microb. Technol. 38(5): 569-582. 



 

 

References 

45 

 

Li, Y., Horsman, M., Wu, N., Lan, C. Q. and Dubois-Calero, N. (2008a). "Biofuels from 
microalgae." Biotechnol. Prog. 24(4): 815-820. 

Li, Y. Q., Horsman, M., Wang, B., Wu, N. and Lan, C. Q. (2008b). "Effects of nitrogen 
sources on cell growth and lipid accumulation of green alga Neochloris 
oleoabundans." Appl. Microbiol. Biotechnol. 81(4): 629-636. 

Liu, Z. Y., Wang, G. C. and Zhou, B. C. (2008). "Effect of iron on growth and lipid 
accumulation in Chlorella vulgaris." Bioresour. Technol. 99(11): 4717-4722. 

Melis, A. and Happe, T. (2001). "Hydrogen production. Green algae as a source of energy." 
Plant Physiol. 127(3): 740-748. 

Meng, X., Yang, J. M., Xu, X., Zhang, L., Nie, Q. J. and Xian, M. (2009). "Biodiesel production 
from oleaginous microorganisms." Renew. Energy 34(1): 1-5. 

Mes, T. Z. D. d., Stams, A. J. M., Reith, J. H. and Zeeman, G. (2003). Methane production by 
anaerobic digestion of wastewater and solid wastes. Bio-methane & bio-hydrogen : 
status and perspectives of biological methane and hydrogen production. Reith, J. H., 
Wijffels, R. H. and Barten, H. Petten, Dutch Biological Hydrogen Foundation: 58 - 
102. 

Meuleman, B. (2007). Personal communication on biomass conversion technology. 

Minowa, T. and Sawayama, S. (1999). "A novel microalgal system for energy production with 
nitrogen cycling." Fuel 78: 1213. 

Mitra, M. and Melis, A. (2008). "Optical properties of microalgae for enhanced biofuels 
production." Opt. Express 16(26): 21807-21820. 

Moheimani, N. R. and Borowitzka, M. A. (2007). "Limits to productivity of the alga 
Pleurochrysis carterae (Haptophyta) grown in outdoor raceway ponds." Biotechnol. 
Bioeng. 96(1): 27-36. 

Molina Grima, E. M., Belarbi, E. H., Fernandez, F. G. A., Medina, A. R. and Chisti, Y. (2003). 
"Recovery of microalgal biomass and metabolites: process options and economics." 
Biotechnol. Adv. 20(7-8): 491-515. 

Mulbry, W., Kondrad, S. and Buyer, J. (2008). "Treatment of dairy and swine manure 
effluents using freshwater algae: fatty acid content and composition of algal biomass 
at different manure loading rates." Journal of Applied Phycology 20(6): 1079-1085. 

Neenan, B., Feinberg, D., Hill, A., McIntosh, R. and Terry, K. (1986). Fuels from microalgae: 
Technology status, potential, and research requirements: Size: Pages: 171. 

Negoro, M., Shioji, N., Miyamoto, K. and Miura, Y. (1991). "Growth of Microalgae in High Co2 
Gas and Effects of Sox and Nox." Appl. Biochem. Biotechnol. 28-9: 877-886. 

Negoro, M., Hamasaki, A., Ikuta, Y., Makita, T., Hirayama, K. and Suzuki, S. (1993). 
"Carbon-Dioxide Fixation by Microalgae Photosynthesis Using Actual Flue-Gas 
Discharged from a Boiler." Appl. Biochem. Biotechnol. 39: 643-653. 

NMSU. "Scientists research best ways algae can fuel biodiesel production."   Retrieved 17-
05-2007, from 
http://www.nmsu.edu/~ucomm/Releases/2007/january/algae_biodiesel.htm. 

Olguín, E. J., Galicia, S., Mercado, G. and Pérez, T. (2003). "Annual productivity of Spirulina 
(Arthrospira) and nutrient removal in a pig wastewater recycling process under 
tropical conditions." Journal of Applied Phycology 15(2): 249. 

Pedroni, P., Davidson, J., Beckert, H., Bergman, P. and Benemann, J. (2001). A Proposal to 
Establish an International Network on Biofixation of CO2 and Greenhouse Gas 
Abatement with Microalgae. 



 

 

References 

46 

 

Pulz, O. (2001). "Photobioreactors: production systems for phototrophic microorganisms." 
Appl. Microbiol. Biotechnol. 57(3): 287-293. 

Qin, J. (2005). Bio-hydrocarbons from algae : impacts of temperature, light and salinity on 
algae growth. Barton, Rirdc. 

Ranga Rao, A. and Ravishankar, G. A. (2007). "Influence of CO2 on growth and hydrocarbon 
production in Botryococcus braunii." J. Microbiol. Biotechnol. 17(3): 414-419. 

Reith, J. H. (2004). Duurzame co-productie van fijnchemicaliën en energie uit micro-algen : 
openbaar eindrapport E.E.T. project K99005/398510-1010. Petten, Energieonderzoek 
Centrum Nederland. 

Reith, J. H., Deurwaarder, E. P., Hemmes, K., Curvers, A. P. W. M., Kamermans, P., 
Brandenburg, W. and Zeeman, G. (2005). Bio-offshore : grootschalige teelt van 
zeewieren in combinatie met offshore windparken in de Noordzee. Petten [etc.], 
Energieonderzoek Centrum Nederland [etc.]. 

Rodolfi, L., Zittelli, G. C., Bassi, N., Padovani, G., Biondi, N., Bonini, G. and Tredici, M. R. 
(2009). "Microalgae for Oil: Strain Selection, Induction of Lipid Synthesis and 
Outdoor Mass Cultivation in a Low-Cost Photobioreactor." Biotechnol. Bioeng. 
102(1): 100-112. 

Rossi, A., Y. Lambrou. (2009). "Making Sustainable Biofuels Work for Smallholder Farmers 
and Rural Households - Issues and Perspectives", Food and Agriculture Organization 
of the UN (FAO). 

RSB (2008). Global principles and criteria for sustainable biofuels production Version Zero, 
RSB. 

Rupprecht, J., Hankamer, B., Mussgnug, J. H., Ananyev, G., Dismukes, C. and Kruse, O. 
(2006). "Perspectives and advances of biological H2 production in microorganisms." 
Appl. Microbiol. Biotechnol. 72(3): 442-449. 

Sazdanoff, N. (2006). Modeling and Simulation of the Algae to Biodiesel Fuel Cycle, College 
of Engineering, Department of Mechanical Engineering, The Ohio State University. 

Sheehan, J., Dunahay, T., Benemann, J. and Roessler, P. (1998). Look Back at the U.S. 
Department of Energy's Aquatic Species Program: Biodiesel from Algae; Close-Out 
Report: Size: 325 pages. 

Spirulina.org.uk.    Retrieved 17-05-2007, from 
http://spirulina.org.uk/images/spirulinaponds.jpg. 

Tredici, M. R. and Materassi, R. (1992). "From Open Ponds to Vertical Alveolar Panels - the 
Italian Experience in the Development of Reactors for the Mass Cultivation of 
Phototrophic Microorganisms." Journal of Applied Phycology 4(3): 221-231. 

Tredici, M. R. (2009). Expert opinion. 

Tsukahara, K. and Sawayama, S. (2005). "Liquid fuel production using microalgae." J. Jpn. 
Pet. Inst 48(5): 251-259. 

Wijffels, R. (2006). Energie via microbiologie: Status en toekomstperspectief voor Nederland. 
Utrecht, SenterNovem. 

Wijffels, R. (2007). Presentation Microalgae for production of energy. 

Wijffels, R. H. (2008). "Potential of sponges and microalgae for marine biotechnology." 
Trends Biotechnol. 26(1): 26-31. 

Wikipedia. (2007). "Algaculture."   Retrieved 1 April 2007, from 
http://en.wikipedia.org/w/index.php?title=Algaculture&oldid=119402781. 

 



 

 

 

47 

 

FAO ENVIRONMENT AND NATURAL RESOURCES 
MANAGEMENT SERIES 
Groups: 1. Environment, 2. Climate Change, 3. Bioenergy, 4. Monitoring and 
Assessment 

 
1. Africover: Specifications for geometry and cartography, summary report of the workshop on 

Africover, 76 pages,  2000 (E) 

2. Terrestrial Carbon Observation: The Ottawa assessment of requirements, status and next 
steps, by J. Cihlar, A.S. Denning and J. GOsz, 108 pages, 2002 (E) 

3. Terrestrial Carbon Observation: The Rio de Janeiro recommendations for terrestrial and 
atmospheric measurements, by Cihlar, A.S. Denning, 108 pages 2002 (E) 

4. Organic agriculture: Environment and food security, by Nadia El-Hage Scialabba and 
Caroline Hattam, 258 pages, 2002 (E and S) 

5. Terrestrial Carbon Observation: The Frascati report on in situ carbon data and information, 
by J. Cihlar, M. Heimann and R. Olson, 136 pages, 2002 (E) 

6. The Clean Development Mechanism: Implications for energy and sustainable agriculture and 
rural development projects, 2003 (E)*: Out of print/not available 

7. The application of a spatial regression model to the analysis and mapping of poverty, by 
Alessandra Petrucci, Nicola Salvati, Chiara Seghieri, 64 pages, 2003 (E) 

8. Land Cover Classification System (LCCS) + CD-ROM, version 2, Geo-spatial Data and 
Information,  by Antonio di Gregorio and Louisa J.M.Jansen, 208 pages, 2005 (E) 

9. Coastal GTOS. Strategic design and phase 1 implementation plan, Global Environmental 
Change, by Christian, R.R “et al”, 2005 (E) 

10. Frost Protection: fundamentals, practice and economics- Volume I and II + CD, Assessment 
and Monitoring, by Richard L Snyder, J. Paulo de Melo-Abreu, Scott Matulich, 72 pages, 
2005 (E), 2009 (S) 

11. Mapping biophysical factors that influence agricultural production and rural vulnerability, 
Geo-spatial Data and Information, by Harri Van Velthuizen “et al”, ~90 pages 2006 (E)  

12. Rapid Agriculture Disaster Assessment Routine (RADAR) 2008 (E) 

13. Disaster risk management systems analysis: A guide book, 2008 (E) 

14. Community Based Adaptation in Action: A case study from Bangladesh, 2008 (E) 

15. Coping with a changing climate: considerations for adaptation and mitigation in agriculture, 
2009 (E) 

 

 

 

Ar   Arabic F   French Multil    Multilingual 

C    Chinese P   Portuguese *     Out of print 

E    English S   Spanish **   In preparation 

 



 

 

 

48 

 

FAO ENVIRONMENT AND NATURAL RESOURCES 
MANAGEMENT WORKING PAPER 
Groups: 1. Environment, 2. Climate Change, 3. Bioenergy, 4. Monitoring and 
Assessment 

 
1. Inventory and monitoring of shrimp farms in Sri Lanka by ERS SAR data, by Carlo Travaglia, 

James McDaid Kapetsky, Giuliana Profeti, 34 pages, 1999 (E) 

2. Solar photovoltaics for sustainable agriculture and rural development, by Bart Van Campen, 
Daniele Guidi, Gustavo Best, 76 pages, 2000 (E) 

3. Energia solar fotovoltaica para la agricultura y el desarrollo rural sostenibles, by Bart Van 
Campen, Daniele Guidi, Gustavo Best, 92 pages, 2000 (S) 

4. The energy and agriculture nexus, 99 pages, 2000 (E) 

5. World wide agroclimatic database, FAOCLIM CD-ROM v. 2.01, 2001 (E) 

6. Preparation of a land cover database of Bulgaria through remote sensing and GIS, by Carlo 
Travaglia “et al”, 57 pages, 2001 (E) 

7. GIS and spatial analysis for poverty and food insecurity, by Daniel Z.Sui “et al”, 60 pages, 
2002 (E) 

8. Environmental monitoring and natural resources management for food security and 
sustainable development, CD-ROM, 2002 (E) 

9. Local climate estimator, LocClim 1.0 CD-ROM, 2002 (E) 

10. Toward a GIS-based analysis of mountain environments and populations, by Barbara 
Hyddleston”et al”, 32 pages, 2003 (E) 

11. TERRASTAT: Global land resources GIS models and databases for poverty and food 
insecurity mapping, CD-ROM, 2003 (E) 

12. FAO & climate change, CD-ROM, 2003 (E) 

13. Groundwater search by remote sensing, a methodological approach, by Carlo Travaglia, 
Niccoló Dainelli, 41 pages, 2003 (E) 

14. Geo-information for agriculture development. A selection of applications, by Robert 
A.Ryerson “et al”, 120 pages, 2003 (E) 

15. Guidelines for establishing audits of agricultural-environmental hotspots, by Michael 
H.Glantz, 28 pages, 2003 (E) 

16. Integrated natural resources management to enhance food security. The case for 
community-based approaches in Ethiopia, by ALemneh Dejene, 56 pages2003 (E) 

17. Towards sustainable agriculture and rural development in the Ethiopian highlands. 
Proceedings of the technical workshop on improving the natural resources base of rural well-
being, , by ALemneh Dejene “et al”, 56 pages, 2004 (E) 

18. The scope of organic agriculture, sustainable forest management and ecoforestry in 
protected area management, by Nadia El-Hage Scialabba, Douglas Williamson, 56 pages, 
2004 (E) 

19. An inventory and comparison of globally consistent geospatial databases and libraries, Geo-
Spatial Data and Information, by Joseph F.Dooley Jr, 200 pages, 2005 (E)  

20. New LocClim, Local Climate Estimator CD-ROM, 2005 (E) 

21. AgroMet Shell: a toolbox for agrometeorological crop monitoring and forecasting CD-ROM 
(E)** 

22. Agriculture atlas of the Union of Myanmar (agriculture year 2001-2002), by Aidan Gulliver 
and John Latham, 124 pages, 2005 (E) 



 

 

 

49 

 

23. Better understanding livelihood strategies and poverty through the mapping of livelihood 

assets: a pilot study in Kenya, Geo-Spatial Data and Information, by Patti Kristjanson “et 

al”, 52 pages, 2005 (E) 

24. Mapping global urban and rural population distributions, Geo-Spatial Data and 

Information, by Mirella Salvatore “et al”, 88 pages, 2005 (E) 

25. A geospatial framework for the analysis of poverty and environment links, Geo-Spatial 

Data and Information, by Barbara Huddleston “et al”, 56 pages, 2006 (E) 

26. Food Insecurity, Poverty and Environment Global GIS Database (FGGD) and Digital Atlas 

for the Year 2000, Geo-Spatial Data and Information, by Ergin Ataman “et al”, ~80 

pages,  2006 (E) 

27. Wood-energy supply/demand scenarios in the context of the poverty mapping, Geo-

Spatial Data and Information, by Rudi Drigo, 118 pages, 2006 (E) 

28. Policies, Institutions and Markets Shaping Biofuel Expansion: the case of ethanol and 

biodiesel in Brazil, (E) 

29. Geoinformation in Socio-Economic Development Determination of Fundamental Datasets 

for Africa, (E) and (F) 

30. Assessment of energy and greenhouse gas inventories of Sweet Sorghum for first and 

second generation bioethanol, (E) 

31. Small Scale Bioenergy Initiatives, Brief description and preliminary lessons on livelihood 

impacts from case studies in Asia, Latin America and Africa, (E) 

32. Review of Evidence on Dryland Pastoral Systems and Climate Change: Implications and 

opportunities for mitigation and adaptation, (E) 

33. Algae Based Biofeuls: A Review of Challenges and Opportunities for Developing 

Countries, (E) 

 

 

 

Ar   Arabic F   French Multil    Multilingual 

C    Chinese P   Portuguese *     Out of print 

E    English S   Spanish **   In preparation 

 

 

 





the most common systems for 
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are discussed in this paper together 
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for biofuels are analysed for applicability, 

followed by an analysis of opportunities and risks 

of algae-based biofuel production. Furthermore, 

suitability and environmental, economic and social 

sustainability of this option for biofuel production is 

discussed in the context of potential and threats for 

developing countries.

Algae have recently received 

a lot of attention as a new 

biomass source for the production 

of renewable energy. Some of the 

main characteristics which distinguish 

algae from other biomass sources are:  

algae have a high biomass yield per unit of light 

and area; have a high oil or starch content; do 

not require agricultural land nor fresh water for 

growth;  and wastewater and CO2 (by combustion 

gas) can be used as nutrients. 
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