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i>Is"Enviropig?"AnEnvironmentalSolution?</li><li>Who"Created"andOwns
"Enviropig?"?</li><li>Is"Enviropig?"Safe?</li><li>Whenwill"Enviropig
?"beonthemarket?</li><li>DoFarmersNeed"Enviropig?"?</li></ul><aname="ezto
c5164_1"id="eztoc5164_1"></a><h2>Whatis?Enviropig???</h2><p>Enviropig?isthetrademarkedi
ndustryname<ahref="#_edn1"target="_self">[i]</a>forapigthathasbeengeneticallyengineeredtoexc
retelessphosphorousinitsfeces.Enviropig?wasdevelopedbyresearchersattheUniversityofGuelphinO
ntarioandcouldsoonbethefirstgeneticallymodified(GM)(alsocalledgeneticallyengineeredorGE)fooda
nimalonthemarket.<ahref="#_edn2"target="_self">[ii]</a></p><p>ThegoaloftheGMEnviropig?istop
rovideintensivelivestockoperations(factoryfarms)withaproducttoreducetheamountofpollutingphosph
oroustheyproduce.Phosphorousfromanimalmanureisanutrientforplantsthatbecomesapollutantifther
eistoomuchofitforcropstoabsorb,andtheexcessrunsoffintostreamsandlakes.Researchersclaimthatth
efecesfromEnviropig?couldcontain30to70.7%lessphosphorus.<ahref="#_edn3"target="_self">[iii]</
a></p><p>Enviropig?isgeneticallyengineeredtoproducetheenzymephytaseinitssalivaryglandstoena
blemoreeffectivedigestionofphytate,thefromofphosphorusfoundinpigfeedingredientslikecornandsoy
beans.ScientistsinsertedatransgenesequencethatincludesanE-
colibacteriaphytasegeneandamousepromotergenesequence.</p><aname="eztoc5164_2"id="ezto
c5164_2"></a><h2>Is?Enviropig??AnEnvironmentalSolution?</h2><p>Excessphosphorousisapro
ductofindustrialhogproductionandmanagingthispollutionisacostofproductionforintensivelivestockop
erationsinjursidicationswherephosphorusisregulated.Whenpigmanurespreadonfarmlandexceedsw
hatcropscanusewhilegrowing,theexcessphosphorusrunsoffasfieldsdrainintosurfacewaters,whereitp
romotesexcessivealgaegrowth.Thealgaeformsthickmats,blockingsunlightfromreachingdeeperwater
s,andwhenthealgaediesanddecomposesitusesupdissolvedoxygeninthewater.Deprivedofoxygen,fis
handotherorganismsdie.Inaddition,oftenitisblue-greenalgaethatgrowsinphosphorus-
richwaters,producingcyanotoxinswhichcankilllivestockandpetsiftheydrinkthepollutedwater.</p><p>
Phosphoruspollutionisaproblemspecifictotheindustrialmodelofhogproductionwheretensofthousands
ofpigsunderoneroofproducetoomuchmanureforthesurroundinglandtouseproductively.Suchintensive
,concentratedproductionmeansthatoperationsimporttonnesofpigfeedfromdistantsourcesandmustth
enpaythecostofdisposingofmillionsofgallonsofliquifiedhogmanure.Operationsprefertospreadmanure
onlandwithinamileortwooftheindustrialpigbarnsbecauseitisexpensivetotransportheavyliquidmanuret
omoredistantfields.</p><p>Enviropig?isdesignedtoreducetheamountofphosphorouscomingfromthe
pigsthemselves,sothatfactoryfarmsdonothavetopayforothermeasuressuchasreducingthenumberofp
igstheyraiseinoneplace,changingfeedingredients,truckingliquidmanurelongerdistances,drycomposti
ngmanure,orexpandingtheareaoflandforspreadingmanure.</p><p>Therearesolutions,however,toth
eenvironmentalandeconomicproblemofexcessphosphorousthatdonotinvolvegeneticallyengineering
animals:</p><p>1.Dispersehogproductionandreducethesizeofoperations.</p><p>Insmallerhogpro
ductionunitsthataredispersedoverawidegeographicarea,phosphorusinpigmanuredoesnotbecomean
environmentalproblem,butisusedinsteadasavaluablefertilizer.Phosphorusisanimportantplantnutrien
tandanessentialelementofsoilfertilityinfarming.Animalmanureisanimportantsourceofphosphorusforg
rowingfieldcrops,includingthoseusedforpigfeed.</p><p>ButCanada'shogindustryhasundergoneafu
ndamentalchangeinthepast20years.Previously,hogproductionwaslargelyfamily-
farmbasedandofaverymodestscale,withtensofthousandsoffarmersearningalivelihoodraisingpigs.No
w,thehogindustryisdominatedbyafewgianthogproductioncorporations,someraisingthepigsthemselv
esandotherscontractingfarmerstoraisepigsforthem.Thepigsareraisedingiantbarnsthathousethousan
dsofpigstogetherandstoreliquidmanureinpitsortankscloseby.Smallerindependentfarmershavebeenf
orcedoutofbusinessthroughlossofmarketaccessandunfaircompetitionfromverticallyintegratedcompa
niesthatownhogbarnsaswellaspackingplantsandotherrelatedbusinesses.Hogproductionhasdoubled
duringthistimebuttherearemanyfewerfarms,eachraisingmanytimesmorehogs.</p><p>Thisdramatic
structuralchangewasintendedtomakeCanadaamajorsupplierofhogsontheworldmarket,insteadofjust
providingporkandporkproductsforCanadians.However,inreality,Canadacannotcompetewithotherco
untriesthathavelowerlabourandfeedcosts.Tradeagreementsalsomeanthatcheapporkfromothercount
riescanenterourdomesticmarket.TheresultisthatCanada'shogproducershavebeenforcedtosellbelow
theircostofproductionformanyyears.Smallproducersandsmallercompanieshaveretired,soldout,orgo
nebankrupt.Onlythebiggestproducersandsomecontractproducersareleft,survivingalmostexclusively
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ongovernmentsubsidyprogramsandbailoutpackages.</p><p>Inadditiontosolvingtheproblemofphos
phorouspollution,withsomanylarge-
scaleindustrialhogoperationscollapsing,areturntosmaller,lessconcentratedhogproduction-
combinedwithotherpoliciesthatensureindependentfarmershaveaccesstomarkets,getafairshareofret
urns,andarenotundercutbycheapimportsfromjurisdictionswithweakenvironmentalandlabourlaws?co
uldalsobethesolutiontothesevereincomecrisisinthehogindustry.</p><p>2.Changeandsupplementpi
gfeed</p><p>Excessiveexcretionofphosphorusinpigfecesresultsfromfeedingtheanimalsgra
inwhichtheyarenotabletofullydigest.Changingpigfeedingredients,andsupplementingit,canprovidebet
terfeedconversionandcutphosphorusproduction.</p><p>Thetechnologicalsolutionofaphytasesuppl
ementinpigfeedhasbeenavailabletointensivelivestockoperationsfor10yearsandisbeingusedmorewid
elyasmorejurisdictionsregulatephosphorus.ThroughouttheEnviropig?research,thescientistshaveac
knowledgedthatthesimplesolutionofafeedsupplementexisted.TheyarguedhoweverthatEnviropigwou
ldbethecheaperoption:?SincetheEnviropig?isabletodigestcerealgrainphosphorusthereisnoneedtos
upplementthedietwitheithermineralphosphateorcommerciallyproducedphytase...?<ahref="#_edn4"t
arget="_self">[iv]</a>Theeffectivenessofthephytasesupplementhasincreasedovertheyearswhilethe
pricehasdecreaseddramatically.ResearchconductedbytheOntarioMinistryofAgriculture,FoodandRu
ralAffairs,oneofthefundersofEnviropig?,concludesthat?addingphytasedoesnotappeartoaddmorecos
ttothediet?Usingphytase,replacingproteinwithsyntheticaminoacids,andbyfeedingmorecloselytothea
nimal'srequirements,nitrogenandphosphorusexcretioninpigmanurecanbereducedbyupto50%.?<ahr
ef="#_edn5"target="_self">[v]</a></p><aname="eztoc5164_3"id="eztoc5164_3"></a><h2>Who?
Created?andOwns"Enviropig?"?</h2><p>UniversityofGuelph:</p><p>In1995scientists
attheUniversityofGuelphbeganresearchintotheGMpig.Ateamofthreeresearchers,ledbyDr.CecilW.Fo
rsberg,ProfessorEmeritusinMolecularandCellularBiology,createdthefirstphytasepigtheycalled?Way
ne?in1999.TheUniversityholdspatentsonthetechnologyintheUnitedStatesandChina.TheUniversityof
Guelphisentitledtolicensingrevenueandislookingforcompanies,particularlyinChina,tosignlicensingag
reements.<ahref="#_edn6"target="_self">[vi]</a>ThetotalcostofdevelopingEnviropig?wasinthemilli
onsofdollarsbuttheUniversityofGuelphwillnotdisclosetheexactamount.<ahref="#_edn7"target="_self
">[vii]</a></p><p>OntarioPork:</p><p>OntarioPork,theorganizationthatrepresentshogproducersint
heprovinceofOntarioandmarketstheirproduct,istheonlyprivateinvestorinEnviropig?andownsthetrade
markEnviropig?.OntarioPorkhastheexclusivelicensetodistributethepigtoswinebreedersandproducer
sworldwide.OntarioPorkhasfundedtheGMpigresearchanddevelopmenttothetuneofatleast$1.371mill
ion.<ahref="#_edn8"target="_self">[viii]</a>ThemoneythatOntarioPorkinvestedinEnviropig?camed
irectlyfromOntariohogproducerswhopayacompulsoryfeeoneachhogmarketedinOntario.Inadditiontof
undingyearsofexperimentationwithEnviropig?,inlate2007theBoardofOntarioPorkagreedtofund?thep
rocessforapplyingtoregulatoryagenciesinbothCanadaandtheUSforcommercialproduction?.<ahref="
#_edn9"target="_self">[ix]</a>OntarioPorkisapparentlyfinalizingacommercializationagreementwitht
heuniversitythatwillallowitashareoftherevenuesgeneratedfromthetechnology.<ahref="#_edn10"targ
et="_self">[x]</a></p><p>GovernmentofOntario:</p><p>TheOntariogovernmentfundedthedevelop
mentofEnviropig?throughresearchagreementswiththeOntarioMinistryofAgriculture,FoodandRuralAf
fairs(OMAFRA)andthroughtheRuralEconomicDevelopmentProgram.Becausethetechnologyfallsun
deranagreementthattheUniversityhaswithOMAFRA,theministrywouldapparentlyreceiveaportionofa
nypotentialnetrevenue.?<ahref="#_edn11"target="_self">[xi]</a></p><p>GovernmentofCanada:</
p><p>TheGovernmentofCanadahasfundedEnviropig?throughresearchgrantsfromtheNaturalScienc
esandEngineeringResearchCouncilaswellasthroughotheragreementswithAgricultureandAgri-
FoodCanada.</p><p>AdvancedFoodMaterialsNetwork:</p><p>AFMNet,anationalnetworkofresear
chers,industrypartnersandgovernmentagenciesthatfundsasmallgroupofprojects,fundedathree-
yearprojecttoanalyze?thevalueandethicalconcernsofinformedstakeholdersonspecificapplicationsof
animalbiotechnologyinCanada.?</p><aname="eztoc5164_4"id="eztoc5164_4"></a><h2>Is"
Enviropig?"Safe?</h2><p>IsEnviropig?SafetoEat?</p><p>Enviropig?,likeallGMfoodsinCana
da,willbeassessedforhumansafetybyHealthCanadaandclassifiedasa?novelfood?.HealthCanada,ho
wever,hasnotyetdevelopedspecificguidelinesforevaluatingthesafetyofGManimalsforhumanconsum
ption.Instead,CanadawillrelyontheUnitedNationsCodexguidelinesforthesafetyassessmentofGMani
malsandrefertotheU.S.FoodandDrugAdministration.<ahref="#_edn12"target="_self">[xii]</a>Healt
hCanadadoesnotconductanyofitsownsafetytestsofGMfoodsbutreliesondatasubmitteddirectlyfromth
eproductdeveloper,inthiscasetheUniversityofGuelph.Thisdataisclassifiedas?ConfidentialBusinessI
nformation?andisnotaccessibletothepublicortoindependentscientists.Thereisnomandatorylabelingo
fGMfoodinCanadaortheU.S.</p><p>IsEnviropig?aBiosafetyHazard?</p><p>Thereisalreadyaprece
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dentforcontaminationofthefoodsystemwithEnviropig?.In2002,elevenpigletsattheUniversityofGuelph
thathaddiedatorshortlyafterbirthwereaccidentallysenttoarenderingplantandturnedintoanimalfeedinst
eadofbeingdestroyedasbiologicalwaste.TheGMpigswerenotapprovedforanimalfeedbutcontaminate
d675tonnesofpoultryfeedthatwassoldtoeggfarmers,turkeyfarmersandbroilerchickenproducers.The
CanadianFoodInspectionAgencyorderedarecallofthefeed.ThethenVicePresidentofResearchattheU
niversityofGuelph,toldtheGlobeandMailthat,"Thingsyoudon'texpecttohappencanhappen.&quo
t;<ahref="#_edn13"target="_self">[xiii]</a></p><aname="eztoc5164_5"id="eztoc5164_5"></a><h
2>Whenwill"Enviropig?"beonthemarket?</h2><p>Canadahasnotyetcreatedregulations
specifictoGManimals,yetEnviropig?couldbeapprovedforthemarketanyday.</p><p>EnvironmentCan
adaApprovedEnviropig</p><p>InFebruary2010,EnvironmentCanadagrantedapprovaltotheU
niversityofGuelphforthereproductionandexportationofEnviropig?viaa?SignificantNewActivityNotice
?.ThisnoticeallowsforthereproductionoftheGMpigsincontrolledfacilities,segregatedfromotheranimal
sunderspecifiedconditions.</p><p>ThisisthefirsttimethatEnvironmentCanadahasbeendirectlyinvolv
edintheapprovalofaGMO.EnvironmentCanadawasgiventheresponsibilityforassessingtheenvironme
ntalrisksofEnviropig?becausetherearenoregulationsforGManimalsinCanada.Incaseswhereregulatio
nsdonotexist,newproductsareassessedundertheCanadianEnvironmentalProtectionAct.(AllGMcrop
sinCanadahavebeenapprovedbytheCanadianFoodInspectionAgency,anagencyunderAgriculturean
dAgri-
FoodCanada,underthe?PlantswithNovelTrait?guidelines.)</p><p>HealthCanadaAssessingFoodSa
fety</p><p>TheUniversityofGuelphisnowwaitingforHealthCanadatoapproveEnviropig?forhu
manconsumption.AccordingtotheUniversity,theysubmittedanapplicationforapprovalonApril23,2009.
TheapplicationandtheprocessforitsevaluationarekeptsecretbytheUniversityandHealthCanadasother
eisnowayofknowingwhentheapplicationcouldbeapproved,butitcouldbegrantedatanytime.</p><p>Th
eUniversityalsosubmittedanapplicationforapprovaltotheCanadianFoodInspectionAgency(CFIA)whi
chislikelyarequesttoapproveEnviropig?foruseinotherlivestockfeed.Thisisbecausepigsarerenderedto
feedtopoultryandotheranimals,asaproteinsource.ThenatureoftherequesttotheCFIAisunknownbecau
setheagencywillneitherconfirmnordenythattheyareassessingarequest.<ahref="#_edn14"target="_s
elf">[xiv]</a></p><p>ApprovalrequestedintheU.S.</p><p>In2007,theUniversityofGuelphsubmitted
arequestforapprovalofEnviropig?totheU.S.FoodandDrugAdministrationwhereitwillbeassessedasan
ewdrug.</p><p>ApprovalrequestedinChina</p><p>TheUniversityofGuelphisseekinglicenseesforE
nviropig?,especiallyinChina.In2008,DavidHobsonoftheUniversityofGuelph,andtheBoardChairofOnt
arioPorktraveledtoChinato?pursueaccesstoChina?sregulatoryprocessandpotentialpartnersforcom
mercializationoftheEnviropig.?<ahref="#_edn15"target="_self">[xv]</a></p><aname="eztoc5164_
6"id="eztoc5164_6"></a><h2>DoFarmersNeed"Enviropig"?</h2><p>HogfarminginCa
nadaisindeepeconomiccrisis.Farmershavebeenlosingmoneyoneveryhogthattheysellforseveralyear
s,survivingprimarilyonoff-farmjobsandgovernmentsubsidies.Managementofphosphorusover-
productionisyetanothercostofproduction,howevertheGMpigwillalsocomeatacost.Companiescouldch
argefeesperhog,similartoMonsanto?sTechnologyUseFeescharged,peracre,foruseofitspatentedGM
seeds.Bycontrast,thephytasefeedsupplementisnowavailableatalowpriceandisbeingadoptedbyinten
sivelivestockoperationsasaquicktechnologicalfixtosolvetheproblemofmeetingphosphorouspollutionr
egulations.<ahref="#_edn16"target="_self">[xvi]</a></p><p>Ratherthanhelpinghogproducerscope
withtheireconomicproblems,Enviropig?threatenstoaddmorecostsandseverlyunderminedomestican
dexportconsumerconfidenceinCanadianporkproducts.Canada'shogproducersrelyonexportsalesmo
rethananyothercountry.Canadaistheworld?sthirdlargestporkexporterandrepresents20%ofworldpork
trade.<ahref="#_edn17"target="_self">[xvii]</a>In2009,Canadianporkwasexportedtoover110count
ries.Theseexportmarketscanbeunstableand,inthepast,Canadianhogexportmarkets,includingChina,
haveclosedduetoconcernsaboutdisease(swineflu)andfeedadditives(Paylean).Itishighlylikelythatexp
ortmarketswillbeclosedtoGMpigs,reducingCanadiansalesanddepressingprices.</p><aname="ezto
c5164_7"id="eztoc5164_7"></a><h2>Whatcanwedotostop"Enviropig?"?</h2><ol><li>
WritetotheMinisterofHealthtodayfromwww.cban.ca/enviropigaction</li><li>JointheCampaign!</li><l
i><ahref="/donate"target="_self">DonatetodaytosupporttheCampaign,yoursupportisurgentlyneede
d.</a></li><li><ahref="/Resources/Topics/Enviropig"target="_self">Checkhereformoreactionoption
s.</a></li></ol><p>Formoreinformationonthecampaign,theissueandactionoptions:<ahref="http://w
ww.cban.ca/enviropig"target="_self">www.cban.ca/enviropig</a></p><p>Contact:LucySha
rratt,Coordinator,CanadianBiotechnologyActionNetwork,CollaborativeCampaigningforFoodSoverei
gntyandEnvironmentalJustice<br/>431GilmourStreet,SecondFloor,Ottawa,Ontario,Canada,K2P0R
5<br/>Phone:6132412267ext.6Fax:6132412506coordinator@cban.cawww.cban.ca</p><aname="
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eztoc5164_8"id="eztoc5164_8"></a><h2>OtherResources:</h2><p>BeyondFactoryFarmingwww.
beyondfactoryfarming.org</p><p>CanadianBiotechnologyActionNetworkwww.cban.ca/enviropig</
p><p>CenterforFoodSafetywww.truefoodnow.org</p><p>FoodandWaterWatchwww.foodandwater
watch.org</p><p>NationalFarmersUnionwww.nfu.ca</p><p>UniversityofGuelph<ahref="http://ww
w.uoguelph.ca/enviropig"target="_self">www.uoguelph.ca/enviropig</a></p><p><ahref="#_ednref
1"target="_self">[i]</a>OntarioPork,theassociationrepresentinghogproducersintheprovinceofOntari
o,istheonlyprivateinvestorandownsthetrademark?Enviropig??.</p><p><ahref="#_ednref2"target="
_self">[ii]</a>Nogeneticallymodifiedanimalshavebeenapprovedforeatinganywhereintheworld.Theo
nlyGManimalapprovedgloballyistheGloFishpet(notapprovedinCanada).InadditiontoEnviropig?,theC
anadiancompanyAquabountyisseekingapprovalforitsGMfish,afastgrowingAtlanticsalmon.Theyhave
requestedapprovalintheUSbutnotyetinCanada.Formoreinformtionseewww.cban.ca/Resources/Topi
cs/GE-
Fish</p><p><ahref="#_ednref3"target="_self">[iii]</a>Thepossiblepercentagechangesduetothevar
iablesincludingageanddiet.www.uoguelph.ca/enviropig/environmental_benefits.shtml</p><p><ahr
ef="#_ednref4"target="_self">[iv]</a>www.uoguelph.ca/enviropig</p><p><ahref="#_ednref5"targe
t="_self">[v]</a>NutritionalStrategiestoDecreaseNutrientsinSwineManure,Fact-sheet04-
035,GregSimpsonandKeesdeLange,OntarioMinistryofAgriculture,Food&RuralAffairs,May200
4reviewedJuly2009.</p><p><ahref="#_ednref6"target="_self">[vi]</a>?Enviropigclearsanotherhur
dle?,BetterFarming,Feb24,2010</p><p><ahref="#_ednref7"target="_self">[vii]</a>?Enviropigclear
sanotherhurdle?,BetterFarming,Feb24,2010</p><p><ahref="#_ednref8"target="_self">[viii]</a>?E
nviropigclearsanotherhurdle?,BetterFarming,Feb24,2010</p><p><ahref="#_ednref9"target="_self"
>[ix]</a>HighlightsfromtheNovember14-
15th,2007OntarioPorkboardmeeting.BudgetBoardHighlightsVolume9,Issue8.<ahref="http://www.o
ntariopork.on.ca/cms/en/bhnov07.aspx"target="_self">www.ontariopork.on.ca/cms/en/bhnov07.as
px</a>In2007,theBoardofOntarioPorkcommittedtoareductionintheiroverallbudgetof$300Kandcutth
eirAGMtooneday.Atthesamemeetinghowever,OntarioPorkapprovedafundingrequestUniversityofGu
elphresearcherCecilForsbergtosupportatwo-
yearprocessforapplyingtoregulatoryagenciesinbothCanadaandtheUSforcommercialproduction.</p>
<p><ahref="#_ednref10"target="_self">[x]</a>HighlightsfromtheNovember14-
15th,2007OntarioPorkboardmeeting.Budget,BoardHighlightsVolume9,Issue8.<ahref="http://www.o
ntariopork.on.ca/cms/en/bhnov07.aspx"target="_self">http://www.ontariopork.on.ca/cms/en/bhnov
07.aspx</a></p><p><ahref="#_ednref11"target="_self">[xi]</a>?Enviropigclearsanotherhurdle?,B
etterFarming,Feb24,2010</p><p><ahref="#_ednref12"target="_self">[xii]</a>Correspondence.To
CathyHoltslander,BeyondFactoryFarming,fromGeorgeEnei,ActingDirectorGeneral,ScienceandRisk
AssessmentDirectorate,EnvironmentCanada,April4,2009.</p><p><ahref="#_ednref13"target="_se
lf">[xiii]</a>?AccidentRaisesGMO-
ResearchFlag:ModifiedPigletsTurnedIntoChickenFeed?StephenStruass,GlobeandMail,February19
,2002</p><p><ahref="#_ednref14"target="_self">[xiv]</a>TheCanadianFoodInspectionAgencyan
dHealthCanadamanagethe?BiotechnologyNoticesofSubmissionProject?whichisavoluntaryinitiative
wherebycompaniescanchoosetopublicizethefactthattheyhaverequestedregulatoryapprovalforaGMp
roduct.Theprojectwaslaunchedin2004andisintendedtoincreasetransparencyofGMregulationinCana
dahoweverEnviropig?hasneverbeenlistedasaGMOpendingapproval.http://www.inspection.gc.ca/en
glish/plaveg/bio/subs/subliste.shtml</p><p><ahref="#_ednref15"target="_self">[xv]</a>Highlights
October28th-
29th,2008OntarioPorkboardmeeting.<ahref="http://www.ontariopork.on.ca/cms/en/bhoct08.aspx"t
arget="_self">http://www.ontariopork.on.ca/cms/en/bhoct08.aspx</a></p><p><ahref="#_ednref16
"target="_self">[xvi]</a>AdoptionratesforQuebecareat70%and20-
30%inOntario.Thephytaseisdescribedas?cost-
neutral?becauseitscostcanisoffsetbythesavingsassociatedwithreducingphosphorussupplementinfe
ed.NutritionalStrategiestoDecreaseNutrientsinSwineManure,Fact-sheet04-
035,GregSimpsonandKeesdeLange,OntarioMinistryofAgriculture,Food&RuralAffairs,May200
4reviewedJuly2009.</p><p><ahref="#_ednref17"target="_self">[xvii]</a>CanadaPorkIndustryTha
nksFederalGovernment,OntarioPork,March30.2010.</p>

 ?Enviropig?? Background 4 of 4


