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Agr icul ture  i s  the  o ldest  and most impor tant  economic acti v i ty  i n the 
planet ,  occupying , a t present ,  approx imate l y  40% of  the g lobal  a rea 
(COAG, 2007) ,  generat i ng  1 .3  b i l l i on jobs  and annua l l y  p roduc ing c i rca 
US$  1 .3  t r i l l i on i n raw mater ia l s  and merchandi se  (EL  FEKY ,  2000).  

According to  the  Uni ted Nat ions  Populat i on Fund –  UNFPA, the  inc rease  i n 
populat i on,  and , consequent l y ,  i n consumpt ion, a re  aggravat ing the  s t re ss  
on the  envi ronment wor ldwide, i nc reasing global  heat ing , defores ta t i on,  
and  water  sho r tage , and  decreas ing areas  of  harvestable  land.  

Even in face of  i nt rans igent d i sputes ,  the  harves t  o f  genet i cal l y  modi f ied 
c rops  has  expanded throughout the  wor ld , and has become the fas tes t  
adopted technology i n the  hi s to ry  of  agr i cu l ture ,  being s ingled out as  v i ta l  
to  b reakthrough the  barr ie r  o f  product iv i ty  (MANN, 1999) and as  p rov iding  
a  so lut ion fo r  the  res t r i ct ions  imposed by biot i c  and ab iot ic  s t ress ,  
part i cula r l y  i n  a reas  i n which l ow product i v i ty ,  malnut r i t ion and hunger a re  
cons tant  threa ts  (HERRERA-ESTRELLA,  2000).  

The  respons ible  management o f  b iotechnology has  enabled the f i r s t  
twe l ve  years  o f  GM crops  to  be conducted wi thout  any o f  the  te r r i fy i ng 
resul ts  pred ic ted by the  technology’s  opponent s .   In 2007 ,  114 .3 mi l l i on  
hectares  of  GM crops  were  planted by 12 mi l l i on fa rmers  i n 23 countr i es ,  i n 
compari son to  the  102 mi l l i on hectares  p lanted by 10 .3 m i l l i on  farmers i n  
22  countr i es  i n 2006 .  

According to  Pe te r  Raven,  i t  i s  evident  that  g lobal  c l imate  changes  
requi re  fas t  adaptat i ons  to  be made in c rops  for  food product ion, which  
can onl y  be sus ta i ned by  us ing the  most e f f ic ient  too l s  ava i lable,  i nc l uding 
those  tha t a l low for  g reater  water  conserva t ion.   However ,  these  changes  
wi l l  not be achieved i f  the  parad igm of  the  negat ive e f fects  caused by 
GM crops  i s  no t overcome. A g reat  contrad ic t i on l ies  i n the  fact  
genet i cal l y  engineered medicati ons  are  approved i n indus tr ia l i zed 
count r i es  because they  need them , whi le  the  product ion of  food by a  
s imi la r  method i s  no t  approved fo r  undernour i shed Af r icans .  

In th i s  sense , the most p romi s ing opt i on i n te rms of  technology to inc rease  
the  supp l y  of  food, animal  feed, and  f i ber s ,  i s  to  combine the  advantages  
of  the  o ld and new, in tegrat ing the  best  o f  convent iona l  technology 
(adapted germplasm) wi th b iotechnolog ical  appl icat i ons  (new t ra i ts )  
(JAMES ,2006) .  

In  2007 ,  Braz i l  cont inued rank i ng th i rd  i n a reas  p lanted wi th  GM crops ,  
p lant ing i n 15 m i l l ion hectares ,  desp i te the fact  tha t es t imates  show that  
the  country  has  reached i ts  g reates t  abso lute growth th i s  year ,  wi th a  
var ia t i on of  3 .5  mi l l i on hectares  wi th GM plantat i ons ,  fo l lowed by the  
Uni tes  S tates ,  wi th 3 .1  m i l l i on hectares ,  and Ind ia,  wi th 2 .4  mi l l i on hectares  
(JAMES , 2007).  

App rox imate l y  mi l l i ons  of  p roducers  a re al ready employ ing GM var iet ies  i n 
the i r  p lantat ions  wor ldwide (JAMES,  2007).  Thus ,  the  implementa t i on of  
genet i cal l y  modi f ied crops  may be considered one of  the  p i l la rs  o f  the  
g lobal  s t ra tegy fo r  the  f ight aga ins t  pover ty  and  hunger ,  which needs  to  
i nc lude a suf f i c i ent  d i s t r i but ion of  improved foods  (JAMES , 2006 ).  

GM corn i s  the  th i rd  GM agr icul tura l  t ra i t  to  receive  approval  fo r  p lant ing  
i n B raz i l ,  fo l l owing soybean and cot ton.   

The  approva l  of  i nsect- re s i s tant corn in Braz i l  i n February of  2008 ,  wi l l  b r i ng 
about  benef i ts  such as  a  decrease  i n water  and so i l  contaminat i on;  a  drop 
i n the  emi ss ion of  greenhouse  gases ;  and the  guarantee of  bet te r  hea l th  
and  l i fe  s tandards  fo r  p roducers  (V ILLALOBOS,  2007).  

The  overa l l  purpose  of  th i s  s tudy  i s  to  anal yze  the envi ronmenta l  impacts  
genera ted by the  adopt ion of  i nsect- res i s tant corn  in  B raz i l  by rev iewing 
the  sc ient i f ic  l i te rature on the  envi ronmental  impacts  resul t i ng f rom 
growing i t  i n Braz i l  and, as  a  wor ld  re fe rence, to es tab l i sh and exp lai n the  
socia l -envi ronmenta l  benef i ts  achieved and observed by  the  producer as  
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a resu l t  o f  adopt ing  the  genet ical l y  modi f ied corn  technology .  

Secondl y ,  th rough thi s  s tudy i t  was  a l so  poss ible  to  ana l yze  the  use r ’s  
expectat i on ( rura l  p roducer)  re lated to  the  soc ia l -env i ronmental  aspects  
i nherent  to  the  Y ie ldGard technology .  

METHODOLOGY  
The methodology  used in  th i s  s tudy inc l uded conduct i ng l ocal  i nte rv i ews 
wi th r ura l  producers  chosen f rom mai ze  producing reg ions .   The  s tate s  
sampled for  the  1s t  co rn  c rop (summer corn c rop) were  Paraná,  R io  
Grande do Sul , Minas  Gera i s ,  Go iás ,  Santa Cata r ina , São Paulo ,  and Mato 
Grosso ,  which account  fo r  90% of  the  total  ha rvested wi th  corn i n 2006/07 .   
On the  other  hand ,  fo r  the  2nd corn c rop (winte r  corn crop),  the  s ta te s  
sampled were  Paraná,  Mato Grosso ,  Mato Grosso  do Sul ,  Go iás , São Paulo ,  
and  Minas  Gera i s .  

In  v iew of  the  corn p lanted areas  i n the  2007/08 c rop year  (10 ,162  
thousand hectares ) ,  the  inte rv i ews wi th p roducers  were planned based on 
a  rat i o  of  one i nte rv iew for  every 55 .8  thousand hectares  of  planted area , 
amount ing to  a  to ta l  o f  182 i nte rv iews (s ta t i s t i cal l y  rounding of f  numbers ,  
being 92 in te rv i ews  fo r  1s t  corn c rop and 90  interv iews fo r  2nd  corn c rop).  

Even before  these aspects ,  the  resul ts  ob ta ined in  th i s  s tudy  showed that  
the  ru ra l  producer  expects  tha t the  adopt ion of  Y i eldGard corn i n B raz i l  
wi l l  re sul t  i n  soc ia l -env i ronmental  benef i ts .  

Phase I  
In  th i s  phase  I ,  technical  v i s i t s  were  made to reg ions  that  are  re fe rence i n 
the  product ion of  corn in Braz i l .  In th i s  v i s i t s , i n terv i ews were  made wi th  
agr i cul tu ra l  consul t i ng  companies  respons ib le  fo r  the technical  
accompaniment o f  p ropert ies  i n the  reg ion.  

As  a  re ference, to  summer corn c rop area , Paraná and  Goiás  model  
p roducers  were interv i ewed, as  technical  ass i s tance companies ,  a iming to  
determine what  i s  the  potent ial  outcoming f rom Y ie ldGard corn adopt ion 
i n B raz i l  of  p roducers  known as  f i r s t  c lass , re fe r r i ng to  manager and 
agronomical  pract ices .  The  model  p roducers  o f  w inte r  corn c rop were  
i nte rv iewed in Mato Grosso  and Mato Grosso  do  Sul  s ta tes ,  as  technical  
ass i s tance companies  f rom those  reg ions .  

Wi th  the  information obta ined on f i e ld in te rv i ews was  poss ib le  to  es t imate :  

 The reduced use  of  wate r ;  

 The reduced use  of  foss i l  fue l ;  

 The reduced emi ss ion of  carbon d iox ide. 

 

S t i l l  i n  the  f i r s t  s tage s tudy , by means  of  the agronomic  model  o f  handl ing  
and product ion, i t  was  poss ib le  to  es t imate  the  use  of  act i ve  ingred ient 
(a . i . )  and assess the  tox icological  p rof i le  of  the  main agrochemical s  used 
i n the  corn c rop , having the  convent i onal  and t ransgenic  (Y ie ldGard) 
c rops  as  refe rence. To  do so ,  the  methodology was based on the  survey  o f  
the  fo l l owing p roduc t ion i tem for  both p roduct ion sys tems:  

 Number of  ag rochemical  sp rays ;  

 Survey  on the  average consumption of  fue l ;  

 Survey  on the average consumption of  water  used in  the  
preparat ion and appl icat i on o f  the  agrochemical  so l ut i on;  

 Survey  on the  typ ical  package of  i nputs  used  

 

For  these  var iables ,  the  uni ts  used were :  hecta re  (10 ,000 m 2 ) for  a rea , 
k i l ogram (Kg) fo r  mass ,  and  l i te rs  o r  m 3  fo r  vo l ume.  
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Phase I I  
The phase I I  was  essent ial l y  a imed at assess ing  the  soc io-envi ronmenta l  
benef i ts  observed by a wider  sampl ing of  1s t  and 2 n d  corn c rops  p roducers  
and thereby , ident i fy ing  the i r  perception of  genera l  socio-env i ronmental  
themes,  and  themes that  a re  speci f i c  to  the  Y ie ldGard technology.  

In the  f i r s t  par t  o f  the  quest i onnai re ,  wi th genera l  themes, was  i ntended to  
obta in the op inion of  ru ra l  p roducers  regard ing themes l i ke  genet ics  and 
biology of  the  Y ie ldGard corn,  the  i nf l uence of  t ransgenics  in the  phys i cal  
envi ronment  (so i l ,  a i r ,  and water )  and i n b iod i vers i ty ,  aspects  o f  food 
safety ,  hea l th ,  and safety  of  rura l  workers ,  qua l i ty  o f  l i fe , and agr icul tu ra l  
p roduct ion.  

The  second par t  o f  the  ques t i onna i re  was  in tended to  i dent i f y  the  l evel  o f 
at t ract i veness  and  envi ronmenta l  r i sk  experi enced by the  rura l  p roducer  
through the  adopt ion of  the  Y ie ldGard corn.  Wi th  the  purpose  of  p rov idi ng 
i nformation to  ass i s t  the  s tudies  on the  envi ronmental  impact  of  the 
Y ie ldGard corn i n B raz i l ,  adaptat ions  of  the SWOT ana l ys i s  methodology 
and the  Por te r  s t ra teg ic  pos i t ioni ng anal ys i s  were  deve loped. Both  
methodologies  were  used to  e laborate  p rospect i ve  scenar i os , def in ing  
envi ronmenta l  i nd icator s  and eva luat ing  s t rong po ints ,  weak po int s ,  
oppor tuni t ie s ,  and  th reats  tha t  i nf l uence the  envi ronment .  

In th i s  s tudy ,  the  st rong points  and oppor tuni t ie s  were  re fer red to  as  
envi ronmenta l  at t ract i veness ,  whi le  the  weak  point s  and threats  we re  
re fer red to  as  envi ronmental  r i sk , so  as  to  demons t rate  the  advantages  
and  d i sadvantages  o f  the  adopt ion of  genet ical ly  modi f ied products .  

Therefore ,  re l evance (we ight)  and ef f i cacy ( response ) va lues  we re  
ass igned to  each ind icator  i n a  re lati ve  way (cons ider i ng the  importance 
of  each i ndicator  compared wi th a l l  others ) ,  i n o rder  to  obta in indexes  fo r  
the  in tended eva luat i ons .  These i ndexes  resu l t  f rom the mul t i pl icat ion of 
the  va lues  ass igned to  the  re levance (between 0  and  100%) by the 
e f f icacy values  (between 0 :  poor  response , and  10:  super io r  response ) o f  
each impact.  Be low i s  the mathematic  reason ing used to  def ine  the  
ana ly s i s  o f  a t t ract i veness  and envi ronmental  r i sk .  

( )∑ ×=
!n

WNAt

1                      

( )∑ ×=
!n

WNRi

1  

Where :  

  At  :  soc io-env i ronmenta l  at t ract i veness  

  R i  :  soc io-env i ronmenta l  r i sk  

  n !  :  tota l  number  of  i n terv i ews  made wi th  p roducers  

  N :  Grade ass igned to  each var iable  def i ned to  a t t ract i veness  
and  soc io-envi ronmental  r i sk , as  the  re levance i nd icator  

  W :  we ight  ass igned to  each var iable 

 

Prov ided that ,  N  fo r  the  at t ract i veness  (m inimum: 0 and maximum: 
10 ) and N fo r  the  r i sk  (minimum: 10  and  maximum: 0 ) ,  remind ing that  
at  l east  one va r iable  must  be g raded 10 .  

Prov ided tha t ,  W i s  the  we ight  ass igned to  each var iab le , ranging  
f rom 0.0  to  1 .0 ,  wi th  to ta l  equa l  1 .0 .  

 

The  sum of  the  indexes  re lated to  the  envi ronmenta l  att rac t i veness  and  
envi ronmenta l  r i sk ,  when compared, shows i f  the  advantages  overcome 
the d i sadvantages , i n o rder  to  assess  the  va l i d i ty o f  a  cont i nuat ion i n the  
adopt ion of  the  technology , cons ider i ng the  impacts  invo lved (PESSÔA;  
CARVALHO; PERE IRA JR . ,  2005).  

The  va lues  cons idered fo r  we ights  (W)  were  based in the  fundaments  o f  
the  technology developed, f rom evaluat i ons  of  the  t ransgenic  agr icul ture  
and convent i onal  agricul ture  ava i lable  i n the sc ient i f i c  l i te ratu re .  
D i f fe rent l y ,  the  va lues  fo r  the  re levance ind icator  (N)  we re  obtained f rom 
f i e ld researches  i n  the s tates  se lected in the  s tudy .  

By  means  of  the ana l ys i s  o f  mat r i xes  e laborated fo r  the  Y ie ldGard corn, i t  
was  poss ib le  to  bui l d  the  matr i x  that  demonst ra te  what the  ideal  scenar io  
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would be to  cont i nue the  adopt ion of  t ransgenics , and the  wors t  scenar i o ,  
which would  resul t  i n the  di scont i nua t ion of  the  adhes ion to  the  
technology .  

F igure 1.  P ro ject ion o f  the idea l  scenar io  and  wors t  scenar io  to  evalua te 
the cont inuat ion  o f  the adopt ion o f  t ransgenics  

 

Sou r ce :  Cé l e r e s  Amb ien ta l  

 

PHASE I  RESULTS  
Water  i s  an indi spensab le  na tura l  resource ,  s ince i t  i s  a  v i ta l  i nput  fo r  
p roduct ion and a s t rateg ic  resource fo r  economic  growth.   Water  i s  a l so 
c ruc ia l  fo r  mainta in i ng the  b io logical ,  geologica l , and chemical  cycles  
tha t ho ld togethe r  the  balance of  ecosys tems , being thus  cons idered 
essent ial  fo r  ag r i cul tura l  p roduct ion.   

Hydr i c  resources  a re most commonly  and f requent l y  used i n connect ion to  
the  agr i cu l tura l  sector  ( i r r i gat ion),  i ndus try ,  and urban supp ly .   As  
economic  acti v i t ie s  become more  di ver s i f ied, the  need for  water  i nc reases 
and l evel s  o f  sus ta inab i l i ty  need to  be achieved to  counterba lance the  
pressures  of  the  consumer society ,  and i ndus tr i a l  and agr icul tural  
p roduct ion.  

B i otechnology  i s  a  s t ra teg ic too l  i n envi ronmenta l  conserva t ion as i t  a l l ows 
fo r  the  ra t i onal i zati on of  the employment of  na tura l  resources .  The  
adopt ion of  b iotechnology , i n the  case of  Y ie ldGard corn,  decreases  the  
number of  i nsect ic ide sp ray i ngs , which resu l ts  i n  many envi ronmental  
ga ins ,  such as  a  subs tant ia l  decrease  in the vol ume of  water  used i n the  
mix ture  sp rayed on the  f ie lds , a  decrease  i n vo lume of  d iese l  o i l  used as  
fue l  i n the  sp rayer s ,  and,  consequent l y , a  drop in  greenhouse  gas  
emiss i ons  re leased i nto  the  atmosphere .  

Ana lyz i ng the  corn c rop in B raz i l  and us ing the  s ta tes  of  Goiás e  Paraná as  
re ferences ( fo r  the  summer  c rop) and Mato Grosso  and  Mato Grosso  do Su l  
( fo r  the  winte r  c rop),  cons ider ing an average consumpt ion of  120 l i te rs  o f  
water  used to  p repare  the  mi xture  sp rayed per  hectare ,  an annua l  sav ings  
of  360 l i te rs  o f  water  per  hectare  i s  expected , assuming an average 
decrease of  3  appl icat i ons  of  i nsect i c ides  on Y ie ldGard corn f ie lds ,  
cons ider ing a  se l f -propel led sprayer  w i th  a  2 ,000 - l i te r  tank  capaci ty .  

Env i ronmental  p roblems are  caused by  an i ntens i f i ed use  of  natura l  
resources ,  par t icula r l y  o f  foss i l  fue l s  (Kaya & Yokobor i ,  1997 ) ,  nonethe less ,  
i n many  urban centers  a round the  wor ld ,  the  emi ss ions  f rom vehic les  a re 
i nc reasing l y  cont r i but ing towards  the  deter io rat ion of  a i r  qua l i ty  and 
envi ronmenta l  damages (Ko j ima & Love i ,  2000 ).  

One of  the  soc ia l -envi ronmenta l  benef i t s  f rom the adopt ion of  
B i otechnology  i s  the  sav ing  in foss i l  fue l s ,  i n th i s  case , d iese l  o i l .  

S t i l l  assess ing the  s ta tes  cons idered as  re fe rence fo r  the  1s t  corn  c rop ,  
Goiás  and Paraná , and fo r  the  2nd corn c rop , Mato Grosso and Mato 
Grosso  do Sul ,  we can expect a sav ings  i n the consumption of  d iese l  o i l  o f  
three l i te rs  per  hectare  annual l y  cons ider ing a  se l f -p ropel led sp rayer ,  wi th  
an average y ie ld  of  12  l i te rs  o f  d iese l  per  hour .  
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Tak i ng in to  account a drop i n the  i nsect ic ide sp ray i ngs  on Y ie ldGard corn 
f i e lds ,  and , consequent l y , sav ings  in the  consumption of  d iese l  o i l ,  i t  i s  
poss ib le  to  quant i fy  the  emi ss i on of  Greenhouse  Gases  –  GEE  in  
Por tuguese ,  wh ich decreased as  a  resul t  o f  the  drop i n use  of  the  fo ss i l  
fue l .  Th i s  assessment was  based on the  I PCC ( Inte rgovernmenta l  Pane l  on 
Cl imate  Change) methodology , which ana lyzes  the  emi ss i ons of  
greenhouse  gases  f rom moving sources ,  cons ider i ng the  quant i ty  o f  burnt  
fue l ,  carbon content ,  and the  corresponding CO 2  emi ss i ons .  

The  pro jected sav ings  of  3  insect i c ide sp rayi ngs  on Y ie ldGard corn f i e lds 
impl ies  a  CO 2  annua l  decrease of  0 .0077 tons  per  hectare ,  re leased i nto 
the  atmosphere ,  i .e . , m inus  7 .7  k i los  o f  CO 2  pro jected fo r  the  c rops  tha t  
adopt th i s  technology , us ing the  same sprayer  desc r ibed above.  

One of  the major  p roblems faced by the  fa rmers  i n Braz i l  i s  the  i nc idence 
of  pests  i n the  corn c rop. Based on in format ion gathered i n the  f i e ld  
i nte rv iews wi th fa rmers  and the  technical  s ta f f  o f  consul tants  i n charge of  
moni tor ing some propert i es , i t  was  poss ib le  to  i dent i f y  the  package of 
p roducts  used in the summer and winte r  corn c rops  i n Braz i l .  Th i s  
i nfo rmation se rved as  too l s  used to  ana l yze  the  technolog ical  package for  
the  Y ie ldGard and Y ie ldGard+RR t reatments .  The  Braz i l i an s tates  
cons idered fo r  the  ana ly s i s  o f  the  1s t  corn  c rop technolog ical  package 
were Goiás  and Paraná ,  and fo r  the  2nd corn c rop, the  s tates  of  Mato 
Grosso  and  Mato Grosso  do Sul .  

The  Y ie ldGard technology ensures  a  drop i n insect ic ide appl icati ons  on 
the  corn f ie lds , which t rans lates  into a  l a rge envi ronmenta l  benef i t  o f  
smal le r  quant i t i es  o f  act i ve  i ngred ients  contaminat i ng the  soi l  and sp r ings  
and , thus  a l lowing fo r  a  more  protected envi ronment .  

Based on the  management observed in the  convent iona l  corn f i e lds  fo r  
the  summer c rop, and in vi ew of  the f i gures  expected around the  
technological  package wi th the  adopt ion of  the  Y ie ldGard technology , 
the  to ta l  quant i ty  o f  act i ve  ingred ient per  hectare  (a . i ./hectare ) would  
drop by 4 .6% through the  adopt ion of  Y ie ldGard corn,  and 4% through the  
adopt ion of  Y i e ldGard+RR.  

F igure 1.  P ro f i le  o f  the use o f  act ive ing red ien ts  employed in  corn  in  the  
s ta te  o f  Goiás ,  per  kg  o f  a . i . /ha 

 

Sou r ce :  Cé l e r e s  Amb ien ta l  ba sed  on  techn i c a l  f i e l d  v i s i t s .  

 

I t  i s  wo rth  s t ress i ng tha t what i s  most  s igni f i cant  in terms of  envi ronmental  
impact i s  the  reduct ion i n the  act ive ingred ients  f rom tox icological  
c lass i f i cat ions  tha t a re  more  aggress i ve to  the  envi ronment and human 
hea l th .   In  v i ew of  the  fo regoing, and ana lyz ing i t ,  we not ice  that both the  
Y ie ldGard, as  we l l  as  the Y i ledGard+RR t rea ts  a l low for  the  exc lus ion of  
tox icological  c lass  I  p roducts ,  deemed to  be the  most  aggress i ve  to  the  
envi ronment .  

Bes ides  di rect l y  reducing the  usage of  the  act ive  ingred ient per  hectare ,  
the  adopt ion of  the  new tra i ts  would  have a  d i rect impact i n reduc ing the  
number of  agrochemicals  employed in the  management of  the  corn f ie lds ,  
wi th impl icat i ons  on l og i s t ic s , as  a  smal l e r volume of  t ranspor ted i nputs  
would  be needed; on the  envi ronment due to  the  smal l er  volume of  
d i scarded packages ; on management  as  the  need for  s to rage would  
decrease; on secur i ty  as  i t  would  d imini sh the  r i sk  o f  agrochemical s  being  
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s to len in farms ,  and ,  above al l ,  by g reat l y  faci l i ta t i ng the  product ion 
p rocess  management.  

According to  the  corn management observed in the  s ta te  of  Goiás ,  we 
can conc lude there  has  been a  22.2% drop i n the number  of  p roducts  
employed i n the  f ie lds  that  adopted the  Y ie ldGard or  Y i e ldGard+RR t ra i t s ,  
showing tha t these  t ra i ts  wi l l  b r i ng about huge social ,  env i ronmental ,  and  
economic  benef i ts  fo r  the  corn c rop i n Braz i l .   Th i s  occurs  because,  
according to es t imates , there  has  been a  gradual  decrease  i n the  number 
of  p roduc ts  employed wi th  the  adopt ion of  Y i e ldGard and Y ie ldGard+RR, 
enab l i ng a  reduct ion of  up to  2  p roducts  through the adopt ion of  such 
technologies .  

F igure 2 .  Number o f  p roducts  used  in  the corn c rop  in  the s ta te  o f  Go iás ,  
and  es t imate o f  number  o f  p roducts  a f ter  Y ie ldGard  and Yie ldGard+RR 
have been adopted 

 

Sou r ce :  Cé l e r e s  Amb ien ta l  ba sed  on  techn i c a l  f i e l d  v i s i t s .  

 

In the  s tate  of  Paraná, a l so  fo r  the  1 s t  corn c rop, i t  was  observed tha t more  
products  were  being used i n the  f i e lds  i n compari son to  the  s tate  of  Goiás.   
However ,  the  adopt ion of  Y i e ldGard corn would a l low for  a  decrease  by 
5.4% i n the  total  o f  act i ve i ngredients  i n re lat ion to  convent i ona l  corn .  
When compar ing convent iona l  corn to  the  Y ie ldGard+RR t ra i t ,  the  total  
reduct ion of  act i ve  i ngredients  would  amount to  38 .6% , fu r ther  re i nforc ing  
the  a l ready proven envi ronmenta l  benefi ts  f rom the t ra i t s  that a re  being  
commercia l i zed. I t  i s  fur ther  poss ib le  to  conc lude tha t ,  bes ides  the  total  
d rop i n the  quant i ty  o f  act i ve  i ngred ients  once biotechnology  i s  adopted , 
another  benef i t  mus t  be taken i n to  account ,  the e l im inati on of  
tox icological  c lass  I  p roducts ,  deemed to  be the  most  aggress i ve  to  the  
envi ronment  and  human heal th .  

F igure 3 .  P ro f i le  o f  the  use o f  act i ve ing red ients  employed in  co rn  i n  
Pa raná,  per kg o f  i .a . /ha 

 

Sou r ce :  Cé l e r e s  Amb ien ta l  ba sed  on  techn i c a l  f i e l d  v i s i t s .  
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I t  can be dec lared tha t the e l im inat i on of  tox i colog ical  c lass  I  p roducts  i n  
the  case  of  adopt ing Y ie ldGard corn and the  poss ib le  approval  fo r  the  
commercia l i zat i on of  Y ie ldGard+RR corn,  which impl ies  i n a smal le r  use  of  
act i ve  i ngredients  i n the  f ie lds  per  hectare , the  use  of  l e ss  aggress i ve  
p roducts  and , consequent l y ,  a  smal le r  envi ronmenta l  impact .  

F igure 4.  Number o f  p roducts  used  in  the co rn crop in  Pa raná,  and 
approximate number o f  p roducts  a f ter  adopt ion o f  Y ie ldGard  and 
Yie ldGard+RR  

 

Sou r ce :  Cé l e r e s  Amb ien ta l  ba sed  on  techn i c a l  f i e l d  v i s i t s .  

 

Thus , the same technolog ical  package anal ys i s  p ro jected fo r  the  1s t  corn  
c rop was appl ied to  the 2n d  corn c rop in the  chosen s ta tes ,  as  a re fe rence 
being Mato Gros so  and  Mato Grosso  do  Sul .  

In  the  case  of  the  management  observed i n a reas  cul t i vated wi th  corn i n  
Mato Grosso ,  the  Y ie ldGard technology  reduces by 4 .8% the  to ta l  volume 
of  act i ve ingred ients  used, per  hec tare , i n the  corn crop however ,  the  
adopt ion of  new t ra i ts  can l ead to a drop in up to  33.8 %  i n the  vo l ume of  
a . i .  per  hectare  i n the  case  of  the p ro ject ion fo r  Y i e ldGard+RR.  Another  
re levant da ta i s  that the  Y ie ldGard and Y ie ldGard+RR technologies  a l l ow 
for  the  e l im inati on of  tox icological  c lass  I ,  which i s  ve ry  aggress i ve  to  the  
envi ronment  and  human heal th .  

F igure 5 .  P ro f i le  o f  the use o f  act ive ing red ien ts  employed in  corn in  Mato  
Grosso 

 

Sou r ce :  Cé l e r e s  Amb ien ta l  ba sed  on  techn i c a l  f i e l d  v i s i t s .  

 

As  i n the  example  of  the set t i ng pro jected fo r  the  1 s t  corn c rop we a l so 
expect a  decrease  i n the  number  of  agrochemical s  used fo r  the  2n d  corn  
c rop afte r  the  new t ra i ts  have been put  in  p lace. The  pos i t i ve impacts  a re  
seen i n the  decrease  i n vo l ume of  t ranspo r ted products ,  benef i t i ng 
l ogi s t i c s ; i n a  smal le r  vol ume of  d i scarded packages ,  avo idi ng negat i ve 
impacts  on the  env i ronment ;  i n a  reduced need for  s torage due to  a 
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reduct ion i n the  vo l ume of  p roducts ; i n the  reduced r i sk  o f  agrochemical s  
being s to len in  fa rms , prov idi ng for  greater  secur i ty  i n the  fa rming zones ;  i n  
the  improved product ion process  management ;  and , fur thermore , i n the 
benef i t  o f  the  ru ra l  worker ’s  hea l th .  

According to  the  2n d  corn c rop management observed in Mato Grosso ,  we 
not i ced a  reduct ion i n the  number of  p roduc ts  fo r  the  Y ie ldGard corn c rop 
i n compari son to  convent iona l  one. Out of  the  9 p roduc ts  used i n  the  
convent i ona l  c rop, the  Y ie ldGard technology  enables  a savi ngs  of  2  
p roducts .  However ,  a f te r  the  approva l  o f  the new Y ie ldGard+RR t ra i t ,  the  
number of  p roduc ts  needed i n the c rops  would  be of  onl y  6 , which 
re i nforces  the need for  approval  o f  the  o ther  new tra i ts  so  that Braz i l  may 
achieve the  pos i t i ve  resul ts  a l ready conf i rmed in count r i es i n wh ich these  
new t ra i t s  have  a l ready been approved .  

F igure 6.  Number o f  p roducts  employed in  the corn crop  in  Mato Grosso,  
and  approximate number o f  p roducts  a f ter  Y ie ldGard  and Yie ldGard+RR 
have been adopted 

 

Sou r ce :  Cé l e r e s  Amb ien ta l  ba sed  on  techn i c a l  f i e l d  v i s i t s .  

 

In the  s ta te  of  Mato Grosso  do Sul ,  according to  the  data f rom f ie ld 
surveys  and i nte rv iews conducted wi th  the  consul t i ng companies  i n o rder  
to  i dent i f y  the  corn technological  package , the  Y ie ldGard corn 
technology  favored a  d rop of  8 .06%  i n the  to ta l  act i ve  i ngred ients  i n the  
corn c rop in compar i son to  the  convent iona l  corn  c rop .  The  fo recast  fo r  
the  Y ie ldGard+RR t ra i t  i s  o f  a  d rop of  17 .13% i n the  to ta l  act i ve ingredients  
i n compari son to  the  convent iona l  corn c rop. I t  i s  worth  h ighl ight ing tha t  
th i s  t ra i t  would  enable  the  exc lus ion of  the  tox ico logical  c lass  I  p roducts ,  
which are the  most  aggress i ve  to  the  envi ronment  and human heal th .  

F igure 7 .  P ro f i le  o f  the use o f  act ive ing red ien ts  employed in  corn in  Mato  
Grosso do Sul  

 

Sou r ce :  Cé l e r e s  Amb ien ta l  ba sed  on  techn i c a l  f i e l d  v i s i t s .  

 

The  f i e ld  research resul ts  i n the  s tate  of  Mato Grosso  do Sul  i ndicated the 
approximate  number of  products  employed in the  convent i onal  corn c rop  
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and the number of  p roducts  fo r  the  Y ie ldGard and Y ie ldGard+RR t ra i ts .  I t  
can be observed tha t the  Y ie ldGard technology wi l l  enab le  a  sav ings  of  2  
p roducts  i n the  technological  package i n compar i son to  the  convent i onal  
corn crop and the  Y ie ldGard+RR t ra i t , and , i t  wi l l  save the  app l icati on of  4  
p roducts  i n compari son to  convent i ona l  corn.  Again ,  i t  i s  impor tant to  
emphas i ze  tha t the soc ia l -envi ronmental  benef i ts  g row wi th the  new tra i t s ,  
which shows  the  need for  the i r  approva l .  

F igure 8.  Number o f  p roducts  employed in  the co rn crop  in  Mato Grosso do 
Sul ,  and  es t imate o f  products  a f ter  the  Y ie ldGard  and Yie ldGard+RR t ra i t s  
a re  put  in  p lace 

 

Sou r ce :  Cé l e r e s  Amb ien ta l  ba sed  on  techn i c a l  f i e l d  v i s i t s .  

PHASE I I  RESULTS  
By  means  of  envi ronmenta l  quest i onna i res ,  conducted dur i ng the  f i e ld 
v i s i t s , i t  was  poss ib le to  gather  re levant soc ia l -env i ronmenta l  i nformation 
re lated to  corn growing i n B raz i l .  The  ques t i ons  asked i nc luded both the  
quant i ta t i ve  and qua l i ta t i ve  aspects  re lated to  the  poss ib le  socia l -
envi ronmenta l  benef i ts  f rom adopt ing Y ie ldGard corn,  wi th a  v iew at  
gather i ng  re levant  information on th i s  sub ject wi th  r ura l  p roducers .  

The  fa rmers  were  ques t i oned about the  env i ronmenta l  and social  benef i ts  
expected as  a  resul t  o f  adopt ing Y ie ldGard corn.  The  quest i ons  addressed 
the i r  expectat i ons  regard ing water ,  so i l ,  wi l d l i fe ,  and a i r  qua l i ty  
improvement .  

1st Corn Crop – Summer 
In  the  case of  water , most  rura l  p roducers  expect there  wi l l  be some 
d i f fe rence i n the  qua l i ty  o f  the  water  i n the i r  fa rms.   I t  was  observed tha t  
the i r  expectat ion i s  tha t th i s  d i f fe rence would  be a  l a rge di f fe rence in  
te rms of  qua l i ty ,  and fo r  most o f  the interv iewed, i t  would  add a 
s i gn i f icant  advantage to  the i r  bus i ness .   

Regard ing the inc rease  of  wi l dl i fe  l ocal l y  and  sur rounding the  fa rm , a  
great par t  o f  the fa rmers  i nte rv i ewed expect some di f fe rence i n wi ld l i fe,  
and the  vas t  major i ty  expects  the  number of  animal s to be qui te  di f fe rent ,  
tha t i s ,  to i nc rease wi th  t ime. According to  the  quest ionna i res  f i l l ed out  
dur i ng the  f i e ld interv i ews , near l y  83% of  the  producers  see th i s  d i f fe rence 
i n wi l d l i fe  as  a major  advantage fo r  the i r  bus i ness .   

The  fa rmers  a l so  expect an improvement i n so i l  qual i ty  wi th the  adopt ion  
of  the  Y ie ldGard technology.  The  t ra i t  enab les  a  smal le r  number of  
entrances  of  machines into  the ground,  wi th a  drop in i nsect ic ide 
sp ray i ngs .  I t  was  observed tha t most  o f  the  in terv iewed agreed tha t the  
improvement  i n so i l  i s  a  major  advantage for  the i r  bus i ness .  

The  improvement i n the  qua l i ty  o f  the  ai r  i s  one of  the  most  d i f f icul t  
benef i ts  to  measure  according to  the  farmers .  However ,  i t  can be 
conc luded tha t the  Y ie ldGard technology enables  a  smal le r  t ra f f ic  of  
machines  i n the f ie lds , and , therefore ,  i t  ensures  more  savi ngs  in foss i l  
fue l s , generat ing , i n turn ,  a  drop i n greenhouse gas  emi ss ions  re leased i nto  
the  atmosphere , cont r i but i ng to  the  qua l i ty  o f  the  ai r .  I n v i ew of  the  
fo regoing , i t  i s  observed tha t most o f  the  i n te rv i ewed expect some 
improvement  in the  ai r  qua l i ty  i n the i r  fa rms,  which, according to  them, i s  
a  benef i t  tha t t rans late s  into  a la rge advantage for  the  act i v i t ie s  they 
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perform.  

2nd Corn Crop – Winter  
For  the  2nd corn c rop ,  the ques t i ons  asked revo lved around the  same 
expectat i ons  i n  terms of  water ,  so i l ,  w i l d l i fe ,  and  a i r  qua l i ty  improvement .  

Regard ing water  qual i ty ,  most  o f  the  in terv i ewed expect  there  wi l l  be  
some improvement .  And according to  the  vas t  major i ty , th i s  i s  a major 
advantage fo r  the i r  bus i ness .  

Regard ing the  increase  of  wi ld l i fe  l ocal l y  and sur rounding the  fa rm af te r 
the  adopt ion of  Y i e ldGard corn,  a  vas t  major i ty  o f  the in te rv i ewed expects  
the  technology to  fac i l i ta te  an increase  i n the  number of  animal s  s ince i t  
wi l l  a l low for  a  drop  in vo lume of  i nsect icides  used in the f ie lds .  
Fur thermore , according to  the  reports  o f  the  in te rv i ewed, th i s  
env i ronmenta l  benef i t  i s  a  major  advantage fo r  thei r  bus i ness .  

In te rms of  the i r  expectat i on regarding so i l  qual i ty  improvement ,  most  o f  
the  i nte rv iewed expect some di f fe rence, which fo r  owners  o r  fa rm 
admini s t rato rs  i s  a  major  advantage fo r  the i r  bus i ness .  Th i s  improvement  in  
so i l  qual i ty  i s  di rectl y  re lated to  decreased e ros ion and  compacted so i l s  
resul t i ng f rom decreased t ra f f i c  of  heavy  machinery in the  f i e lds  once the  
Y ie ldGard t ra i t  i s  adopted.    

Based on the  l i te rature  rev iewed and f i e ld  vi s i t s  a t  the  summer and 2nd  
corn c rop farms ,  the  i nd icators  cons idered as  being the  most s i gn i f icant  
and the i r  respect ive weights  regard ing Y ie ldGard corn in  B raz i l  a re  shown 
i n the  at t ract i veness  and  envi ronmenta l  r i sk  matr ices  below.  

F igure 1.  Env i ronmenta l  a t t ract i veness  mat r ix  fo r  Y ie ldGard  corn in  B raz i l  

 

 

F igure 2.  Env i ronmenta l  r i sk  matr ix fo r  Y ie ldGard corn i n  B raz i l  

 

 

The  ana l ys i s  o f  the  f ie ld data and of  the  answe rs g i ven in the  i nte rv i ews 
d id  not onl y  show,  but  above a l l ,  re in forced the  expectat ions  a round the  
benef i ts  f rom the Y ie ldGard t ra i t .  Thus ,  the  s imple  interpreta t ion of  the  
resul ts  obtained f rom the att rac t i veness  and envi ronmenta l  r i sk  matr i ces,  
i n wh ich the  sum of  the  re lat ionsh ip  between the  at t ract i veness  weight  
and re levance overr i des  the  sum of  the  var iables  resul t i ng f rom 
envi ronmenta l  r i sks ,  shows favorab le  resul ts  towards  the adopt ion of  
Y i e ldGard corn i n B raz i l ,  a l though there  are  d i f fe rences  i n op inions  
amongst  the  1 s t  corn  c rop and  2n d  corn  c rop g rowers .   

The  expected d i s t r i but ion of  the  resul ts  f rom the envi ronmental  
at t ract i veness  anal ys i s  based on each of  the  f i e ld quest ionnai res  fo r  the  
summer  and 2 n d  corn  c rops ,  shows  tha t  the  Y ie ldGard technology  of fe rs  a  
l ow env i ronmenta l  r i sk  and high envi ronmenta l  at t ract i veness .  

 

 

 

SCORE CRITERIA* Weight
MÍN MÁX (0% a 100%)

Increase protection against pests and diseases 0 10 40,5%

Reduction in agrochemicals use 0 10 27,0%

Biotech events released through more strict procedures for biosafety 0 10 16,2%

Better quality and sustentability of production 0 10 8,1%

Better optimization of production factors 0 10 5,4%

Greater safety conditions for workers 0 10 2,7%

Weighted Environmental Attractiveness 100,0%

SCORE CRITERIA* Weight
MIN MAX (0% to 100%)

Contamination of conventional crops by gene flow 10 0 25.0%

Dependence of farmers to acquire the technology 10 0 17.0%

Development of resistance by target plagues 10 0 15.0%

Lack of knowledge by farmers on biosafety procedures 10 0 13.0%

Reduced biodiversity 10 0 12.0%

Appearance of undesirable new species and substances 10 0 10.0%

Uncertainties about the spot of insertion and expression of the 

genes inserted

10 0 8.0%

Weighted Environmental Risk 100.0%



Env i r o nmen ta l  Bene f i t s  o f  B i o t e chno l og y  i n  B r a z i l  -  T he  Y i e l dGa rd  co r n  c as e  

 1 1  

F igure 3.  A t t ract iveness/  r i sk  envi ronmenta l  matr ix o f  the Y ie ldGard  1s t  
corn c rop  in  Braz i l  

 

Sou r ce :  Cé l e r e s  Amb ien ta l  ba sed  on  f i e l d  s u r v ey  

 

S im i la r l y , the  fo l l owing f igure shows the  d i s t r ibut i on of  the  outcome of  
ana ly s i s  o f  expected envi ronmenta l  att ract i on based in  each of  the  f i e ld  
quest i onnai res  to  2n d  corn c rop ,  showing tha t  i n th i s  case , Y i e ldGard 
technology  of fer  l ow r i sk  and high env i ronmenta l  att ract i veness  
envi ronment  as  we l l .  

F igure 4 .  At t ract iveness/ r i sk  env i ronmenta l  matr i x o f  the Yie ldGard  2 nd  
corn c rop  in  Braz i l  

 

Sou r ce :  Cé l e r e s  Amb ien ta l  ba sed  on  f i e l d  s u r v ey  

 

I t  i s  wo r th  s t ress ing tha t judging f rom the data and i nformation ob ta ined 
wi th  the  fa rmers  i n the f i e ld  survey ,  there  are di f ferences between the  
resul ts  f rom the a t t ract i veness/  r i sk  envi ronmenta l  matr i x  fo r  the  summer  
and fo r  winte r  corn c rops ,  and thi s  i s  bas i cal l y  due to  the  fact tha t  the  2nd  
corn c rop growers  a l ready have some ki nd of  comparat i ve  parameter  f rom 
the insect - res i s tant  t ra i ts ,  fo r  be ing eminent l y  concentra ted in the  
midwest ,  par t icula r l y  i n Mato Grosso  and Goiás ,  s ince i n these  s ta tes  the  
product ion o f  Bo l l gard cot ton has  been al ready in ex i s tence fo r  a t  least  
two fa rm years .  

In v i ew of  the  fo regoing ,  we observed high expectat i ons f rom the fa rmers 
regard ing the  soc ia l -envi ronmenta l  benefi ts  f rom adopt i ng the Y ie ldGard 
t ra i t .  
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EXAMINING THE SOCIAL-ENVIRONMENTAL BENEFITS FROM 
ADOPTING Y IELDGARD CORN IN BRAZIL  
Minimi z ing the  use  of  natura l  resources  impl ies  i n reduc ing the  negat i ve  
impacts  on the  env i ronment ,  favo r i ng the  preservat ion of  ecosys tems.  
B i otechnology  i s  an impor tant too l  w i th in th i s  contex t ,  as  i t  enab les  
rat i oni ng the  use  of  natura l  resources  such as  water  and the  fos s i l  fuel .  In  
th i s  contex t i t  i s  ev ident the  need to  es t imate  and quant i f y  the  soc ia l  and 
envi ronmenta l  benef i ts  tha t can be obta ined by Braz i l ian corn p roducers ,  
fo r  the  s imple  adopt ion o f  Y ie ldGard t ra i t .  

Tak i ng as re fe rence the  data ob ta ined f rom the benchmark  fo r  the  s ta te s  
of  Paraná, Goiás ,  Mato Grosso  and Mato Grosso  do Sul , opt im iz i ng the  use  
of  water  fo r  the  preparat i on of  sp ray vo l ume was est imated i n 360  l i te rs  
per  hectare  per  year  wi th Y i e ldGard t ra i t .  Ba sed on th i s  ana l ys i s  and 
extrapolat i ng the  data to  the  na t i ona l  scenar io ,  cons ideri ng the  pro ject i on  
of  p lant ing 1 .44  mi l l i on hectares  wi th Y i e ldGard corn crop year  in  2008/09  
(CELERES ,  2008) ,  and reduct ion of  3  app l icat ions  of  i nsect ic ides ,  we can 
i nfe r  a  reduct ion i n the  use  of  water  o f  approx imate l y  519 mi l l i on l i te rs  th i s  
season onl y .  

We conc lude that  depending on the  e f fect i veness  of  Y ie ldGard t ra i t  i n 
cont ro l l i ng ta rget  pests  and opera t i onal  ef f i c iency  of  equipment ,  the  
e f fect i ve  reduct ion i n the  use  of  water  fo r  the  preparat ion of  the  so lut i on 
may range  f rom 144.1  mi l l i on  to  1 .4  b i l l i on l i te rs  a year .  

F igure 1 .  Reduct ion  in  water  vo lume for  p repar ing  the mixture  sp rayed on  
the Y ie ldGard  corn f ie lds  in  Braz i l .  2008/09 crop year 

 

1 /  Con s i de r i ng  a  se l f - p r ope l l ed  sp r a ye r  w i t h  a  l oad  capac i t y  o f  2 , 0 00  l i te r s .  
2 /  Con s i de r i ng  a  se l f - p r ope l l ed  sp r a ye r  w i t h  an  av e rage  con sumpt i on  o f  1 2  l  o f  d i e se l / h r .  
So u r ce :  Cé l e r e s  Amb ien ta l  ba sed  on  f i e l d  s u r v ey  

 

Along the  same l i ne  of  reasoning ,  based on data gathered and  
summar ized in the  above ment ioned s tates ,  and  al so  taki ng into account  
the  same plant ing project i on of  1 .44  m i l l ion hectares  (summer + winte r )  fo r  
Y i e ldGard corn i n the  2008/09 crop year  (CÉLERES , 2008) ,  i t  i s  poss ib le  to 
p red ic t  an annua l  sav i ngs  for  B raz i l  f rom 1 .7 to  6 .5  mi l l i on l i te r s  o f  d iese l  
o i l ,  depending on the  Y ie ldGard corn t ra i t  e f f ic i ency.  In  the  base scenar io  
at s take ,  w i th  a  sav i ngs  of  3  insect i c ide sp rayi ngs , we es t imate  a  drop i n  
d iesel  o i l  usage of  4 .3  mi l l i on l i te rs  a l ready  fo r  the  2008/09  c rop year ,  
which p lant i ng procedures  have a l ready begun.  

F igure 2 .  D iese l  o i l  vo lume reduct ion in  the Y ie ldGard corn f ie lds  in  Braz i l .   
2008/09 c rop  year 

 

Sou r ce :  Cé l e r e s  Amb ien ta l ,  2 0 0 7   

 

In admi tt i ng the  potent ia l  d rop in  the  g reenhouse  gas  emi ss ion as  a  resul t  
o f  adopt ing Y ie ldGard corn in B raz i l ,  we can conc lude that ,  even 
assum ing a  conservat i ve  es t imate , i n respect to the drop  in the  number  o f  
sp ray i ngs ,  the  f i gures  a r r i ved at  a re  meaningful .  

Number of applications reduced with YieldGard maize
1 2 3 4 5 6

Volume of water saved (million l/year)
100 144,1 288,3 432,4 576,6 720,7 864,9

110 158,6 317,1 475,7 634,3 792,8 951,4

120 173,0 346,0 518,9 691,9 864,9 1.037,9

130 187,4 374,8 562,2 749,6 937,0 1.124,4

140 201,8 403,6 605,4 807,2 1.009,0 1.210,9

150 216,2 432,4 648,7 864,9 1.081,1 1.297,3

160 230,6 461,3 691,9 922,6 1.153,2 1.383,8

Solution 
applied (l/ha)

Number of applications reduced with YieldGard maize
1 2 3 4 5 6

Volume of diesel saved (thousand l/ano)
10 1,73 3,46 5,19 6,92 8,65 10,38

11 1,57 3,15 4,72 6,29 7,86 9,44

12 1,44 2,88 4,32 5,77 7,21 8,65

13 1,33 2,66 3,99 5,32 6,65 7,98
14 1,24 2,47 3,71 4,94 6,18 7,41

15 1,15 2,31 3,46 4,61 5,77 6,92
16 1,08 2,16 3,24 4,32 5,41 6,49

Yield (ha/h)
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The to ta l  carbon gas  that  i s  kept f rom being re leased i nto  the  atmosphere  
per  hectare  per  year  seems smal l .  However ,  ana l yz i ng the  Y ie ldGard corn 
p lanted area of  1 .44 mi l l ion hecta res  fo r  the  2008/09 c rop year ,  we expect  
a  drop of  11 .2  thousand  tons  of  CO 2  that  w i l l  no l onger  be re leased i nto  
the  atmosphere .  

F igure 3 .  D rop  in  GEE emiss ion in  tCO 2  resul t ing f rom a decrease in  d iese l  
use in  Y ie ldGard  corn i n  Braz i l .  2007/08 crop  year  

 

Sou r ce :  Cé l e r e s  Amb ien ta l ,  2 0 0 7  

 

As suming the  cur rent pa t te rn o f  economic  growing, the  mai ze  produced in  
Braz i l  gets re levant  importance i n i n te rnat i onal  market ,  tak i ng the  count ry  
as  an impor tant  g lobal  supp l ie r  o f  th i s  cereal .  

Thus ,  i t  i s  p ro jected fo r  the  nex t ten years  that  the  product ion of  corn wi l l  
go f rom cur rent 56 .9  mi l l i on tonnes  to  94 .5  mi l l i on tonnes  in 2017/18 , onl y  
as  a  means  of  keeping re lat ions  of  the  cereal  supp ly  and demand i n 
balance. To  cope wi th the  pressure  of  corn consumption, which grows  
both in  t radi t i onal  p ractices as  fo r  e thanol  product ion i n some count r i es ,  
the  p roduct i ve  sector  o f  corn in  B raz i l  need a smal le r  e f fo r t , measured in  
te rms of  p lanted area , i f  adopt the  b iotechnology as  spr ingboard fo r  the  
average product i v i ty  o f  Braz i l .  

F rom the growth t rend in corn p roduc t i vi ty  i n Braz i l  observed i n the  l as t  ten 
c rops , to  achieve the  necessary  p roduct ion fo r  2017/18 wi l l  requi re  the  
plant ing of  19 .7  mi l l ion hectares , be tween 1 s t  and 2n d  corn c rops , whi le 
tha t ,  wi th the  adopt ion of  Y ie ldGard corn,  cons ider i ng the  assumptions  fo r  
p roduct i v i ty  ga ins  of  t ransgenic hybr ids  p lanned  for  the  l ocal  real i ty ,  the 
planted  area needed wi l l  be  l ower ,  o r  16.4  m i l l i on  hectares .  

Unl i ke  the  case  of  cot ton, wh ich has  s im i l a r i t i e s  g iven the  cha racter i s t i c  of  
the  b iotech event which promotes  gains  i n p roduct i v i ty ,  the  total  s i ze  of 
corn p lant ing makes  the  impact of  non adopt ing biotechnology much 
greater .  

On average of  the  per iod cons idered, the  addi t iona l  a rea necessary  to  
of f se t  the l oss  o f  marginal  p roduct i vi ty  to  the  non adopt ion of  Y i e ldGard 
corn i s  2 .5  mi l l ion hectares  per  year ,  a l though at the  beginning of  the  
pro ject ion,  the  inc rease  i s  onl y  700 thousand hectares  but the  pro ject i on 
can reach an increase  of  3 .3  mi l l i on hecta res .  

In p ro ject i ons  of  the  env i ronmental  benef i ts  o f  th i s  s tudy ,  fo r  the  per iod 
2008/09  to  2017/18 ,  were  the premi ses  of  the  area and the  adopt ion of  1 s t  
and  2n d  corn  c rops  shown in  fo l lowing F igure .  

F igure 4.  P r i nc ip les  o f  adopt ion o f  a rea  cons idered  in  the ca lcula t ion  

 
Sou r ce :  CÉ LER E S .  B a sed  on  own  p ro j ec t i o n s ,  f i gu re s  i n  t hou san ds  o f  h ec ta r e s  

Number of applications reduced with YieldGard maize
1 2 3 4 5 6

Reduced emissions in tCO2  (tCO2/year)
10 4,46 8,92 13,38 17,85 22,31 26,77

11 4,06 8,11 12,17 16,22 20,28 24,34

12 3,72 7,44 11,15 14,87 18,59 22,31

13 3,43 6,86 10,30 13,73 17,16 20,59

14 3,19 6,37 9,56 12,75 15,93 19,12

15 2,97 5,95 8,92 11,90 14,87 17,85

16 2,79 5,58 8,37 11,15 13,94 16,73

Yield (ha/h)

Acreage (million ha) 1st Harvest YieldGard 2nd Harvest YieldGard

Total 1st Harvest 2nd Harvest Potential Adoption Potential Adoption

06/07 13.7 9.3 4.4 4.1 0.0 2.9 0.0

07/08 14.4 9.6 4.8 4.4 0.0 3.2 0.0

08/09 13.6 9.2 4.3 4.3 0.6 3.0 0.8

09/10 14.7 10.0 4.7 4.8 2.7 3.3 0.9

10/11 14.9 10.1 4.8 4.9 3.8 3.4 1.5

11/12 15.2 10.2 5.0 5.0 4.9 3.6 2.2

12/13 15.1 10.1 5.1 5.2 5.2 3.8 2.5

13/14 15.1 9.9 5.2 5.7 5.5 3.9 2.9

14/15 15.2 9.8 5.3 5.9 5.7 4.3 3.3

15/16 15.8 10.2 5.5 6.3 6.1 4.4 3.6

16/17 16.3 10.5 5.8 6.5 6.5 4.6 3.8

17/18 16.4 10.5 5.9 6.5 6.4 4.8 3.9
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Tak i ng i nto  account  an annual  project i on of  corn p lanted over  the  nex t  
decade, assuming tha t Y ie ldGard corn i s  adopted, and hav ing a l ready 
ana lyzed the  expected impact of  product iv i ty , the tota l  planted area wi th  
the  cereal  over  th i s  per iod i s  expected to  reach 152 .2  mi l l ion hectares ,  
being tha t out  o f  th i s  to ta l ,  approximately  73 .0  mi l l ion hectares  a re 
expected to  be planted wi th Y ie ldGard corn and 79.2  mi l l ion hectares  wi th  
hybr ids  and  convent iona l  var i e t ies .  Cons ider i ng such rate  of  adopt ion over  
the  per i od under  cons iderat ion,  the  average adopt ion rate  of  the  
Y ie ldGard corn i n B raz i l  i s  expected to  reach 48.0% of  the  to ta l  a rea 
planted  wi th  the  cereal .  

On the other  hand,  suppos i ng Braz i l  does  not  adhere  to  Y ie ldGard corn i n  
Braz i l ,  fo r  the  purpose  of  ca lculati ng the  net envi ronmental  benef i t  
resul t i ng f rom the adopt ion of  th i s  t ra i t ,  c i rca 177 .5  m i l l ion hecta res  o f  
p lanted area would be needed between 2008/09  and 2017/18 .  Such 
i nc rease  resul ts  f rom the fact that ,  as  p rev ious l y  d i scussed , the  hybr ids  and  
convent i ona l  hyb r ids  a re  less  potent ia l l y  p roduct ive  than Y ie ldGard corn.  

Bear i ng these  two scenar ios  in mind, wi th and  wi thout the adopt ion of  
Y i e ldGard corn,  we i n i t ia l ly  pro jected the  envi ronmental  impact on each 
one of  the  scenar i os.  For  the  anal ys i s  o f  the  to ta l  envi ronmenta l  impact on 
the  scenar io  of  the  adopt ion of  the  Y ie ldGard corn crop, we took  i nto  
cons iderat i on the  remaining harvested area wi th the convent i ona l  c rop.   
The  same concept was appl ied to  determine the  envi ronmental  impact fo r  
convent i ona l  corn.  At  the  end , the  ne t benef i t  f rom the adopt ion of  
Y i e ldGard corn in  Braz i l  was  es t imated by  d i f ference , be tween 2008/09  
and  2017/18 .  

F igure 5.  Summary o f  env i ronmenta l  impacts  f rom adopt ing Yie ldGard  corn  
in  Braz i l .  2008/09 to  2017/18 

 

Observat i on:  
1 /  T o  ca l cu l a te  t he  e nv i r onmen ta l  impac t ,  we  o n l y  con s i de re d  t h e  d i e se l  u sed  i n  t h e  
sp r ay i ng s  o f  ag r ochem ica l s .  We  d i d  n o t  t ak e  i n to  c on s i de ra t io n  t he  s o i l  p repa ra t i o n  o r  
h a r v e s t  ope r a t i on s .  

2 /  Fo r  con v en t io na l  ma i z e ,  we  con s ide r ed  an  av e rage  o f  6  s p r ay i n g s  o f  ag r ochem ica l s  
app l i e d  w i t h  se l f - p r ope l l e d  sp r aye r s  o f  2 , 0 00  l i te r s .  Fo r  Y i e l dGar d  co r n ,  we  con s i de r ed  an  
a ve rage  o f  4  s p r a y i ng s ,  ba sed  o n  f i e l d  r e s u l t s  de r i v ed  f r om  th i s  s t udy .  

So u r ce :  Cé l e r e s  Amb ien ta l  ba sed  on  f i e l d  s u r v ey .  
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As a p remi se for  the  gains  resul t i ng f rom the adoption of  Y ie ldGard corn,  
fo r  d iese l  o i l ,  water  and CO 2  emi ss i on, we cons idered the  resul ts  ob ta ined 
i n th i s  s tudy ,  th rough f ie ld  i nte rv i ews and  summari zed data .  

Cons ideri ng the  di f fe rence between the  envi ronmenta l  impact  caused by 
both technologies , we could  es tab l i sh  a net  benef i t  for  Y ieldGard corn o f  
36  b i l l i on l i te rs  i n  water  sav ings  (F i gure  1.16) ,  wh ich vo l ume would be 
enough to  supp l y  the demand for  water  o f  816  thousand inhab i tants  i n th i s  
per i od, us i ng the  UN recommendation as  re fe rence, which estab l i shes  120  
l i ter s  per  i nhab i tant  per  day. Thi s  i s  a c learl y  cons iderable  volume of  water  
tha t i s  saved f rom being  consumed by s imply  adopt i ng a technology tha t  
i s  proven to  be secure  and ef f ic i ent by d i f fe rent  count r i es  th roughout the  
wor ld .  

The  envi ronmenta l  benef i t  achieved wi th Y ie ldGard corn i s  no less  
s i gn i f icant o r  cons iderable  in  reduc ing d iesel  o i l  use .  We ca lculated th i s  
benef i t  amounts  to  255  mi l l i on l i te r s  o f  d iese l ,  wh ich wi l l  be  saved over  the 
upcoming decade, tak ing the  adopt ion rates  of  th i s  technology  i nto  
account as  p rev ious l y  d i scussed in th i s  s tudy .  Such foss i l  fue l  volume would  
be enough to suppl y  near l y  106 thousand ave rage-s i zed pick up t rucks ,  
such as  the  S-10 models ,  which t ravel  24 thousand k i l ometers  annua l l y , 
each.  

F igure 6 .  Summary o f  the envi ronmenta l  benef i ts  resu l t i ng f rom the 
adopt ion o f  Y ie ldGard  corn in  Braz i l  

 

Observat i on:  
UN  re commendat i on  f o r  th e  wa te r  su pp l y :  1 2 0  l i t e r s  pe r  cap i t a  pe r  day  
Ca l cu l a t i on  o f  k i l ome te r s :  2 4 ,0 0 0  km /yea r  w i t h  a  1 0 - km/ l i t e r  y i e l d   
Coe f f i c i en t  u sed  fo r  con v e r s i o n  o f  t r ee s :  7 . 3 8  t r ee s / ton  o f  CO 2  s av ed  
Sou r ce :  Cé l e r e s  Amb ien ta l  ba sed  on  i n - hou se  r e sea r ch  

 

For  the  CO 2  emi ss ions ,  the  ne t benef i t  f rom the adopt ion of  Y i e ldGard 
corn,  would  enable  a sav i ngs  of  a lmost 700  thousand tCO 2  over  the  nex t  
decade, which, i n turn ,  cor responds  to  near l y  4 .8  mi l l ion t rees  being  
preserved.  The  botanical  species  cons idered fo r  ca lculat ing the  
convers i on were  those  found in  the  r iparian fo rest .    

F ina l l y , the  l ast  env i ronmental  benef i t  examined in the  s tudy was  the  
employment of  act i ve ingredients .  Due to  the  decrease  observed in the  
f i e ld in th i s  research, the  envi ronmental  benefi t  f rom thi s  i tem reaches  134  
thousand tons  o f  chemical  p roducts  which wi l l  be  kept f rom being 
re leased i nto  the  envi ronment over  the  next decade , which i s ,  
undoubted ly ,  a  c lear  benef i t  f rom the adopt ion o f  Y ie ldGard corn in  B raz i l .  

F INAL CONSIDERATIONS  
According to  the  observat i ons  made i n th i s  s tudy , the  non-adherence to  
the  Y ie ldGard t ra i t  impl ies  var ious  env i ronmenta l  l osses ,  wi th a  r i se  i n corn  
p lanted a reas  over  the  upcoming years ,  wh ich wi l l  consequent l y  t rans late  
i nto  the  need to  open up  new p lant i ng  areas .  

The  envi ronmenta l  benef i ts  ach ieved f rom the adopt ion of  b iotechnology  
are  clear .  Y i e ldGard corn a l lows  fo r  reduc ing the  number of  i nsect ic ide 
sp ray i ngs  on the  p lantat ions ,  and war rants  i nnumerable  socia l -
envi ronmenta l  benef i ts ,  such as :  decreased consumpt ion of  water  used i n  
the  sp ray i ngs ,  decreased foss i l  fue l  usage(diesel  o i l ) ,  and , consequent l y ,  
decrease in the  quant i ty  o f  carbon gas  re leased into  the  a tmosphere ,  so i l  
p rotect i on and conservat ion,  p reserva t ion of  natura l  enemies ,  i n addi t i on 
to  promoti ng the  maintenance of  local  b iodi vers i ty .  

The  potent ia l  adopt ion of  Y i eldGard corn a l lows fo r  the reduct ion in  the  
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vo lume of  acti ve  i ngredients  i n the  so i l ,  wh ich impl ies  le ss  agrochemical s  
wi l l  be  used in  the  f ie lds ,  favor i ng among other  factors ,  the  preserva t i on of  
the  envi ronment wi th the  decrease i n vo lume of  packages di scarded i n 
the  envi ronment  and the  rura l  worker’ s  heal th.  

The  potent ia l  adopt ion of  Y i e ldGard corn,  among o ther  GM tra i ts ,  wi l l  
a l low Braz i l  to  face the  growing domest i c  and i nte rnat i ona l  demand for  
corn ,  fo r  t rad i t iona l  use  and as  i nput fo r  b io fue l s  i n the  count r i es  chosen.  
The  Braz i l ian rura l  p roducer  i s  exper iencing , i n addi t ion to  economic  gains ,  
le ss  dependency on convent i onal  agrochemical s , perce i vi ng the  
improvement  in  water ,  w i ld l i fe ,  so i l  and a i r  qua l i ty , and par t i cu la r l y ,  i n the 
hea l th  of  the  ru ra l  worker .    

The  adopt ion of  the  o ther  b iotechnolog ical  t ra i ts  onl y  tends  to  op t im i ze 
the  benef i t s  se t  fo r th i n  th i s  research, p lacing B raz i l  on equal  condi t i ons  
wi th i t s  major  compet i to r s  i n the  i nte rnat iona l  market ,  and wi th an at t i tude 
of  greater  soc ia l -envi ronmenta l  respons ibi l i ty .  
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