


mailto:bookorders@who.int
mailto:permissions@who.int
mailto:foodsafety@who.int
http://www.who.int/foodsafety
































































































































mailto:Clair.Baynton@foodstandards.gsi.gov.uk
mailto:Dennis.Bittisnich@daff.gov.au
mailto:ezzeddine.boutrif@fao.org
mailto:cjames@candw.ky
mailto:davidjonas1@compuserve.com
mailto:James.Maryanski@cfsan.fda.gov
mailto:Paul_mayers@hc-sc-gc.ca
mailto:c.ndiritu@cgiar.org
mailto:sekona@btopenworld.com
mailto:tsandler@free.fr
mailto:schlundtj@who.int
mailto:nick.tomlinson@foodstandards.gsi.gov.au
mailto:dam@society-genomics.nl


mailto:serra.ayral@wto.org
mailto:ezzeddine.boutrif@fao.org
mailto:ryan.hill@biodiv.org
mailto:peter.kearns@oecd.org
mailto:makoto.tabata@upov.Int
mailto:PietvanderMeer@cs.com
mailto:imunro@cantox.com
mailto:otto.raunhardt@bluewin.ch/
mailto:secretariat@iufost.org
mailto:ashok_b_sharma@hotmail.com
mailto:a.gesche@qut.edu.au
mailto:hilbeck@geobot.umnw.ethz.ch
mailto:jmorris@csir.co.za


mailto:cjames@candw.ky
mailto:mphillips@bio.org
mailto:sekona@btopenworld.com
mailto:Clair.Baynton@foodstandards.gsi.gov.uk
mailto:ghareyazie@yahoo.com
mailto:James.Maryanski@cfsan.fda.gov
mailto:ledacristinam@hotmail.com
mailto:selemp@health.gov.za
mailto:vrijsw@health.gov.za
mailto:Dennis.Bittisnich@daff.gov.au
mailto:alexander.haslberger@aon.at
mailto:lekoapek@who.int
mailto:lekoapek@who.int
mailto:schlundtj@who.int
mailto:fvdam@consumentenbond.nl


http://www.aftechfound.org/index.php
http://www.biotech-info.net/mexican_bt_flow.html
http://www.biotech-info.net/mexican_bt_flow.html
http://www.agbios.com/dbase.php?action=ShowForm
http://www.agr.gc.ca/misb/fsb/fsb-bsa_e.php?page=index
http://www.bba.de/gentech/isbgmo.pdf
http://www.phac-aspc.gc.ca/csc-ccs/pdf/Biotech_GMF_GlobalScan_English.pdf
http://www.phac-aspc.gc.ca/csc-ccs/pdf/Biotech_GMF_GlobalScan_English.pdf
http://www.soygrowers.com/newsroom/releases/2001 releases/r111201.htm
http://www.botanischergarten.ch/Biotech-Biodiv/Report-Biodiv-Biotech12.pdf
http://www.botanischergarten.ch/Biotech-Biodiv/Report-Biodiv-Biotech12.pdf
http://www.southcentre.org/publications/agricbaraclough/sustainableagric.pdf
http://www.cgiar.org/biotech/rep0100/Barryh.pdf


http://www.ifpri.org/2020/focus/focus02.htm
http://www.issues.org/17.4/p_barton.htm
http://news.bbc.co.uk/1/hi/world/africa/2233839.stm
http://www.biotech-info.net/troubledtimes.html
http://www.gefoodalert.org/library/admin/uploadedfiles/Bt_Premium_Price_What_Does_It_Buy_The.pdf
http://www.gefoodalert.org/library/admin/uploadedfiles/Bt_Premium_Price_What_Does_It_Buy_The.pdf
http://www.biotech-info.net/Technical_Paper_6.pdf
http://www.biotech-info.net/Technical_Paper_6.pdf
http://www.ifpri.org/africadialogue/pdf/policydialoguespaper.pdf
http://nobelprize.org/peace/articles/borlaug/borlaug-lecture.pdf
http://www.bioportfolio.com/news/btmaizeinspainfinalreport16september.pdf


http://www.codexalimentarius.net/web/archives.jsp?year=01
http://www.fao.org/organicag/doc/glorganicfinal.pdf
ftp://ftp.fao.org/docrep/fao/meeting/006/y9220e.pdf
http://www.codexalimentarius.net/download/standards/10007/CXG_044e.pdf
http://www.codexalimentarius.net/download/standards/10021/CXG_045e.pdf
http://www.codexalimentarius.net/download/standards/10021/CXG_046e.pdf
http://www.codexalimentarius.net/web/procedural_manual.jsp
http://www.africabio.com/news/old/pdffiles/2001carpentergianessiupdbenefits.pdf
http://www.biodiv.org/biosafety/
http://www.biodiv.org/doc/publications/bs-brochure-02-en.pdf
http://www.biodiv.org/
http://bch.biodiv.org/capacitybuilding/
http://bch.biodiv.org/
http://www.biodiv.org/convention/articles.asp


http://www.ris.org.in/dp17_pap.pdf
http://www.humansecurity-chs.org/activities/outreach/chen_cuba.pdf
http://www.fao.org/biotech/C6doc.htm
http://www.scidev.net/Opinions/index.cfm
http://www.ifpri.org/2020/focus/focus08/focus08_04.htm
http://www.biotech-monitor.nl/4304.htm


http://www.scidev.net/
http://www.capacity.org/
http://europa.eu.int/comm/agriculture/publi/gmo/ch3.htm
http://engl.jrc.it/docs/BookOfAstracts.pdf
http://europa.eu.int/comm/agriculture/publi/reports/coexistence2/guide_en.pdf
http://europa.eu.int/comm/environment/dansub/home_en.htm
http://europa.eu.int/eur-lex/pri/en/oj/dat/2003/l_268/l_26820031018en00240028.pdf
http://www.isnar.cgiar.org/publications/briefing/bp54.htm
http://www.fao.org/wfs/index_en.htm
http://www.fao.org/docrep/meeting/X1845E.htm
http://www.fao.org/NEWS/1999/991004-e.htm
http://www.fao.org/biotech/logs/c5sum.htm
ftp://ftp.fao.org/docrep/fao/003/X9601e/X9601e00.pdf


ftp://ftp.fao.org/docrep/fao/003/X9600e/X9600e00.pdf
http://www.fao.org/ag/cgrfa/itpgr.htm
http://www.fao.org/docrep/004/y3557e/y3557e00.htm
http://www.fao.org/documents/show_cdr.asp?url_file=/DOCREP/004/y6000e/y6000e00.htm
ftp://ftp.fao.org/docrep/fao/006/J0776E/J0776E00.pdf
http://www.fao.org/DOCREP/006/J0083E/J0083E00.HTM
http://www.who.int/foodsafety/publications/biotech/1990/en/
http://www.who.int/entity/foodsafety/publications/biotech/en/ec_june2000_en.pdf
http://www.who.int/entity/foodsafety/publications/biotech/en/ec_jan2001.pdf
http://www.who.int/foodsafety/publications/biotech/en/ec_sept2001.pdf
http://www.who.int/entity/foodsafety/publications/fs_management/en/probiotics.pdf
http://www.who.int/foodsafety/biotech/meetings/ec_nov2003/en/
http://www.who.int/foodsafety/publications/fs_management/guidelines_foodcontrol/en/


ftp://ftp.fao.org/docrep/fao/meeting/008/j3255e/j3255e00.pdf
http://www.sarep.ucdavis.edu/concept.htm
http://www.ers.usda.gov/publications/AER786/
http://www.epa.gov/scipoly/sap/2004/june/final1a.pdf
http://www-heb.pac.dfo-mpo.gc.ca/congress/2002/Biochem/fletcher.pdf
http://www-heb.pac.dfo-mpo.gc.ca/congress/2002/Biochem/fletcher.pdf
http://profiles.nlm.nih.gov/FF/B/B/K/C/_/ffbbkc.pdf


http://www.ncfap.org/40CaseStudies.htm
http://sa.democrats.org.au/Media/2001/0730_a.htm
http://www.scidev.net/dossiers/index.cfm?fuseaction=policybrief&policy=33&dossier=6
http://www.consumersunion.org/food/debate/bio.htm
http://www.biotech-info.net/GMO_contamination2.html
http://www.phac-aspc.gc.ca/csc-ccs/biotech_conference_e.html
http://www.phac-aspc.gc.ca/csc-ccs/biotech_conference_e.html
http://www.fao.org/Legal/Prs-OL/lpo31.pdf


http://www.i-sis.org.uk/secretGMcrops.php
http://www.ingentaconnect.com/content/tandf/smic
http://www.ifad.org/poverty/region/pi/PI_part2.pdf
http://www.isaaa.org/kc/Publications/pdfs/isaaabriefs/Briefs 26a.pdf
http://www.isaaa.org/kc/CBTNews/press_release/briefs32/figures/global_area.jpg
http://www.isaaa.org/
http://www.europabio.org/documents/200501/ISAA backgrounder.pdf


http://www.biotech-monitor.nl/3904.htm
http://www.agweb.com/get_article.asp?pageid=46020&newscat=GN
http://www.ifpri.org/2020/focus/focus07/focus07.pdf
http://www.cid.harvard.edu/cidbiotech/juma_konde_150202.pdf
http://www.biodevelopments.org/ip/ipst4n.pdf
http://www.biotech-monitor.nl/4905.htm
http://www.biotech-monitor.nl/4905.htm


http://www.isnar.cgiar.org/ibs/nextHarvest.htm
http://www.nature.com/news/2005/050321/full/nature03570.html
http://www.lancs.ac.uk/depts/ieppp/pabe/docs/pabe_finalreport.pdf
http://www.europarl.eu.int/hearings/20030911/agri/messean_en.pdf
http://www.ncbe.reading.ac.uk/NCBE/GMFOOD/menu.html


http://www.worldbank.org/research/trade/conference/Nielsen.pdf
http://www.foodnavigator.com/news/ng.asp?id=48708
http://www.nuffieldbioethics.org/go/publications/latest_30.html
http://www.nuffieldbioethics.org/go/browseablepublications/gmcropsdevcountries/report_153.html
http://www.oecd.org/dataoecd/45/54/1943773.pdf
http://www.oecd.org/dataoecd/57/3/1946129.pdf
http://www.oecd.org/topic/0,2686,en_2649_37437_1_1_1_1_37437,00.html


http://www.ifpri.org/2020/dp/2020dp36.pdf
http://www.ifpri.org/pubs/books/ar2000.htm
http://www.ifpri.org/pubs/books/ar2000.htm
http://pewagbiotech.org/research/harvest/harvest.pdf
http://pewagbiotech.org/buzz/display.php3?StoryID=67
http://pewagbiotech.org/events/0924/proceedings1.pdf
http://pewagbiotech.org/research/fish/fish.pdf
http://pewagbiotech.org/research/bugs/bugs.pdf
http://pewagbiotech.org/events/0924/proceedings2.pdf
http://www.lead.org/events/EventDocs/CRBT_Pingali.pdf
http://www.apsnet.org/online/feature/FoodSecurity/Top.html
http://www.ifpri.org/pubs/fpr/fpr29.pdf
http://www.agbioworld.org/biotech-info/topics/goldenrice/tale.html
http://www.biotech-monitor.nl/3903.htm
http://www.biotech-monitor.nl/3903.htm


http://www.etcgroup.org/search2.asp?srch=seed+industry+consolidation
http://www.sadc.int/index.php?action=a2001&news_id=80&language_id=1
http://www.ers.usda.gov/publications/gfa12/gfa12b.pdf


http://binas.unido.org/binas/reviews/Skerritt.pdf
http://www.esa.org/pao/esaPositions/Papers/geo_position.htm
http://www.fasebj.org/cgi/reprint/02-1052fjev1
http://www.agbioworld.org/biotech-info/topics/dev-world/challenge.html
http://pewagbiotech.org/resources/issuebriefs/starlink/starlink.pdf
http://www.unccd.int/
http://www.un.org/geninfo/bp/enviro.html
http://www.un.org/esa/sustdev/agenda21.htm
http://www.uneca.org/harnessing/
http://www.number-10.gov.uk/su/gm/downloads/gm_crop_report.pdf
http://www.number-10.gov.uk/su/gm/downloads/gm_crop_report.pdf


http://www.ifpri.org/2020/focus/focus08/focus08_07.htm
http://www.usaid.gov/policy/ads/200/pd19.pdf
http://www.ers.usda.gov/publications/gfa12/gfa12.pdf
http://www.gtap.agecon.purdue.edu/resources/download/1136.pdf
http://ejb.ucv.cl/content/vol4/issue3/issues/01/index.html
http://www.who.int/nut/documents/nhd_brochure.pdf
http://www3.who.int/whosis/genomics/pdf/genomics_report.pdf
http://www.who.int/foodsafety/publications/general/global_strategy/en/
http://www.euro.who.int/document/fos/Fin_rep.pdf


http://www.ifpri.org/2020/newslet/nv_0801/nv_0801_feedingsafely.htm
http://www.wipo.int/about-ip/en/iprm/
http://www-wds.worldbank.org/servlet/WDS_IBank_Servlet?pcont=details&eid=000090341_20040206141342
http://www-wds.worldbank.org/servlet/WDS_IBank_Servlet?pcont=details&eid=000090341_20040206141342
http://ddp-ext.worldbank.org/ext/MDG/home.do
http://ddp-ext.worldbank.org/ext/MDG/home.do
http://www.worldinfo.org/fileadmin/wer/english/1996_Winter_Vol_VIII_No_4.pdf
http://www.wto.org/english/docs_e/legal_e/15-sps.pdf
http://www.standardsfacility.org/index.htm
http://www.wto.org/english/res_e/booksp_e/who_wto_e.pdf

	ACRONYMS AND ABBREVIATIONS
	EXECUTIVE SUMMARY
	1.  INTRODUCTION
	1.1  Goals and terms of reference
	1.2  Methodology
	1.3  Modern food biotechnology: definition and overview of p
	1.4  Recent international controversies and study initiative

	2.  CURRENT USE, RESEARCH AND IMPENDING DEVELOPMENT OF FOODS
	2.1  Crops
	2.1.1  Crop breeding and the introduction of GM crops for fo
	2.1.2  GM crops currently in commercial production
	2.1.3  Future trends in GM crops
	2.1.3.1  Agronomic traits
	2.1.3.2  Altered nutrition and composition
	Vitamin-A-enhanced rice.  The best-known example of a GM cro



	2.2  Livestock and fish
	2.3  Microorganisms
	2.3.1  Microorganisms as foods
	2.3.2  Food ingredients, processing aids, dietary supplement

	2.4  Conclusions

	3.  RISK OF GMOs AND GM FOODS TO HUMAN HEALTH AND THE ENVIRO
	3.1  History of risk assessment of GMOs
	3.2  Assessment of the impact of GM foods on human health
	3.2.1  Principles for the safety assessment of GM foods
	3.2.2  Potential direct effects on human health
	3.2.3  Potential unintended effects of GM foods on human hea
	3.2.4  Potential human-health effects from horizontal gene t
	3.2.5  Potential immune responses and allergenicity induced 
	3.2.6  Safety aspects of food derived from GM animals
	3.2.7  Safety aspects of foods derived from or produced with
	3.2.8  Safety aspects of foods derived from biopharming
	3.2.9  Potential effect of GMOs on human health mediated thr

	3.3  GMOs and environmental safety
	3.3.1  Principles of environmental risk assessment
	3.3.2  Potential unintended effects of GMOs on non-target or
	3.3.3  Status of methods for estimating potential environmen

	3.4  Regional specificity in safety assessments
	3.5  Monitoring of human health and environmental safety
	3.6  Conclusions

	4.  DEVELOPING REGULATORY AND SAFETY SYSTEMS FOR MODERN FOOD
	4.1  Defining capacity building
	4.2  Background
	4.3  Capacity needs
	4.3.1  Institutional and human-resource constraints
	4.3.2  Financial constraints
	4.3.3  Food safety capacity development
	4.3.4  Other considerations

	4.4  Harmonization
	4.5  Conclusions

	5.  GM FOOD AND FOOD SECURITY
	5.1  What is food security?
	5.2  The challenges to food security
	5.3  Attaining food security
	5.4  A potential role for modern biotechnology
	5.5  Research ownership
	5.5.1  Impact of intellectual property rights on research
	5.5.2  Access to genetic resources

	5.6  Globalization
	5.7  Market access
	5.8  Conclusions

	6.  SOCIAL AND ETHICAL CONCERNS ABOUT GM FOODS
	6.1  Cultural variability and public perception
	6.2  Labelling of GM foods and consumer choice
	6.3  Coexistence of different agricultural practices
	6.4  Economic cost of adopting GM crops
	6.5  Socioeconomic aspects in the use of GMOs
	6.5.1  Diversity, monopolies and IPRs
	6.5.2  Socioeconomic concerns and trade

	6.6  Ethics in the development and use of GMOs, equity and s
	6.6.1  Ethical values underlying food safety policy
	6.6.2  Social inequity and development

	6.7  Research and development, societal objectives and a rol
	6.8  Conclusions
	Annex 1
	Members of the background group of experts
	Annex 2
	REFERENCES



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


