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Key messages
nn Therenisnanthinnrecordnofnaccomplishmentninnconductingnenviron
mentalnimpactnassessmentninnthenCGIAR.n

nn Thenintegrationnofnenvironmentalnimpactsnintoncost–benefitnanalysisn
isnbothnpracticalnandnpossible.

nn Newnindicatorsnofnenvironmentalnimpactsnneedntonbenidentified,n
measurednandnanalyzedninnorderntonmonitorn‘sustainabilitynofnnaturaln
resources’nasnonenofnthenfournnewnCGIARnsystemlevelnoutcomes.

Environmental impacts of 
agricultural research: an overview

This brief is based on the paper by Byerlee, D., Maredia, M., 
Shankar, B., Kelley, T. and Stevenson, J. (2011). Foreword. In: 
CGIAR Independent Science and Partnership Council. Measuring 
the Environmental Impact of Agricultural Research: Theory and 
Applications to CGIAR Research. Independent Science and 
Partnership Council Secretariat: Rome, Italy. 

Background

Inn2008,nthenCGIARnStandingnPanelnonnImpactnAssessmentn(SPIA)nnn
initiatednanstudyntonincreasenthenavailabilitynofninformationnonnthenenviron
mentalnimpactsnofnCGIARnresearch.nThenstudynhadnthreenobjectives:
1.nnAdapt,napplynandnevaluatenemergingnapproachesntonassessingnex-postn

environmentalnimpactsnofnagriculturalnresearchnrelevantntonthenCGIAR’sn
mandate.

2.nnAdvancenSPIA’snguidelinesnfornconductingnex-postnimpactnassessment,n
withnparticularnemphasisnonnenvironmentalnimpacts.

3.nnProvidenresultsnofnenvironmentalnimpactsnfromnanrangenofncasenstudies,n
reflectingndifferentntypesnofnresearchnwithinnthenCGIAR.

Agriculturalnresearchngeneratesntechnologiesnandninformationnthat,nn
whennadoptednbynendnusers,nresultninneconomic,nsocialnandnenvironn
nnmentalnimpacts.nTheneconomicnimpactsnofnCGIARgeneratedntechnologies,n
especiallyninngermplasmnimprovement,nhavenbeennwidelyndocumentednn
butnancomparableneffortninndocumentingnotherntypesnofnimpactsnisnlacking.n
Theninclusionnofnenvironmentalnimpactsninnthenevaluationnofnagriculturaln
researchnwouldnyieldnanmorencompletenpicturenofnthenoverallnreturnsnton
investmentsninnresearchnandndevelopment.
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Main findings

MitchnRenkow’snreviewnofnthendocumentednenviron
mentalnimpactsnofnCGIARnresearchnrevealsnanthinnrecordn
ofnaccomplishmentn(Renkow,n2011nandnSPIAnBriefn38).n
Onlyninnansmallnnumbernofncasesnwasnevennanpartialn
analysisnofnenvironmentalnimpactsncarriednoutn(forn
example,nCIFOR’snstudynofnthenimpactsnofntimbernhar
vestingnpoliciesnonndeforestationnandnIRRI’snstudynofnthen
effectnofnpesticidenreductionnpoliciesnonnhumannhealth).n
TherenarennoncomprehensivenstudiesnofnCGIARnresearchn
outputsnthatncannbenregardednasnan‘template’nfornguid
ingnfuturenex-postnenvironmentalnimpactnassessments.n
Renkownproposednantypologynofnenvironmentalnimpactsn
thatndifferentiatesnbetweennthenscalesnovernwhichn
impactsnarenfeltnandnthenkindnofnagriculturalnsystemn–n
intensivenornextensiven–ninnwhichntheynoccur.

Innansecondnstrandnofnthenstudy,nSPIAnselectednsixncasen
studiesnfocusingnonnthenenvironmentalnassessmentncom
ponentnofnspecificnagriculturalntechnologiesnornpoliciesn
fromnCGIARnCenters.nJeffnBennett’snpapern(Bennett,n
2011nandnSPIAnBriefn39)nprovidesnannoverviewnofnmeth
odsnfornnonmarketnvaluationnofncostsnandnbenefitsnandn
summarizesnthenresultsnfromnfournofnthencasenstudies.n
Bennettnemphasizesnthenpositivenaspectsnofnthencasen
studiesnandndemonstratesnthatnthenintegrationnofnenvi
ronmentalnimpactsnintoncost–benefitnanalysisnisnbothn
practicalnandncapablenofnapplication.nHenalsonrecognizesn
thatncasenstudynleadersnwerenlimitednbyndatanconstraintsn
andnanlacknofnexperienceninnenvironmentalneconomics.

ThenthirdnstrandnofnthenstudynwasnanreviewnbynSPIAnofn
thenliteraturenonnthenrelationshipnbetweennagriculturaln
technologiesnandnlandusenchange.nNewnmodelingnanal
ysisnofnthisnrelationshipnwasncommissionednbynSPIAn
(Stevensonnetnal.,n2011nandnSPIAnBriefn40).nWithoutnthen
productivityngainsnfromncropnimprovementnachievedninn
thenmainncerealncropsnsincen1965,nthenglobalnagricultur
alnareaninn2004nwouldnhavenbeennannestimatedn18nton
27nmillionnhectaresnlargernthannactuallynobserved.n

Implications for the CGIAR

ThenstudiesncoverednbynBennettn(2011)nprovidenqualifiedn
butnusefulnresultsnfornthenCGIAR,nbutncannbestnben
describednasnanninitialnstepntowardsnassessingnenviron
mentalnimpacts.nBennettnconcludesnthatnthenCGIARnhasn
underinvestedninnthenmodelsnandndatasetsnneedednton
supportnmorenintegratednex-postnimpactnassessment.n
Thisnisnthenresultnofnanlacknofnincentivesnatnthensystemn
level,ncombinednwithnthenhighncostnofnconstructingn
complexnbiophysicalnmodelsnandncollectingndatanonn
changesninnenvironmentalnquality.

Sincenitsninception,nthenobjectivenofnthenCGIARnhasnbeenn
tonstimulatenthenproductionnofnmandatedncommodities.n
Overnthenpastnthreenyears,ntherenhavenbeennsignificantn
changesninnthenCGIARnsystemnandnthensustainablenman
agementnofnnaturalnresourcesnhasnbecomenonenofnitsn
fournsystemlevelnoutcomes.nTonsupportnthis,nenviron
mentalnimpactnassessmentnwillnclearlynbecomenann
importantnelementnofnfuturenCGIARnresearch.nGreatern
andnmorencoordinatedninvestmentnisnneededntonidentifyn
appropriatenindicatorsnofnenvironmentalnimpacts,nandn
collectnandnanalyzenthosendata.nRenkow’sntypologynpro
videsnangoodnstartingnpointnfornthisntask.
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