
 

EXECUTIVE BRIEF  

Environmental Benef its of Biotechnology in Brazil  

“The RR soybean case” 

  

 

Agr icul ture  i s  the  o ldest  and most important economic  act i v i ty  i n the  
planet ,  occupying, a t p resent ,  approx imate ly  40% of  the global  a rea 
(COAG, 2007) ,  generat i ng 1.3  b i l l i on jobs  and annua l l y  p roducing 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).  

Accord ing to  the  Uni ted Nat ions  Populat i on Fund –  UNFPA,  the  i nc rease 
i n populat ion,  and , consequent l y , i n  consumption,  a re aggravat ing the  
s t ress  on the envi ronment  wor ldwide, i nc reas i ng global  heat i ng , 
deforesta t i on, and water  shor tage , and decreas ing areas  of  harves table 
l and.  

Even i n face of  i nt rans igent d i sputes ,  the  harvest  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 in  the  hi s to ry  of  agr i cul tu re , be ing s i ng led out as  
v i ta l  to  b reakthrough the  barr ie r  o f  p roduct i v i ty  (MANN, 1999) and as  
p rov iding a  so lut ion fo r  the  res t r ic t i ons  imposed by biot ic  and ab ioti c  
s t ress ,  par t i cula r l y  i n a reas  i n which low product iv i ty , malnut r i t i on and  
hunger  a re  cons tant  th reats  (HERRERA-ESTRELLA,  2000).  

The  respons ib le  management of  b iotechnology has  enabled the  f i r s t  
twel ve  years  o f  GM crops  to  be conducted wi thout any of  the  te r r i fy i ng 
resul ts  p red ic ted by the  technology’s  opponents .   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 fa rmers 
i n 22  countr ies  i n 2006 .  

The  overal l  purpose of  th i s  s tudy i s  to  ana l yze  the  env i ronmenta l  impacts  
genera ted by the  adherence to  RR Soybean in Braz i l  by reviewing the  
sc ient i f ic  l i te rature  on the  envi ronmenta l  impacts  resul t i ng f rom growing  
i t  i n B raz i l  and, as  a  wor ld  re fe rence , to  es tab l i sh and explain the  soc ia l -
envi ronmenta l  benef i t s  achieved and observed by the producer as  a  
resul t  o f  adopt ing  the  genet ical ly  modi f ied soybean technology. 

Secondl y ,  th rough thi s  s tudy i t  was  a l so  poss ib le  to  ana l yze  the  use r ’s  
expectat i on ( r ura l  p roducer’s )  re lated to  the  soc ial -env i ronmental  
aspects  i nherent  to  the  RR technology . 

Methodology 
The methodology used i n  th i s  s tudy i nc l uded conduct i ng local  i nte rv i ews 
wi th rura l  p roducers  chosen f rom convent i ona l  and GM soybean 
produc ing reg ions .   The  s tates  sampled were  Mato Gros so ,  Paraná,  R io 
Grande do Sul , Mato Grosso  do Sul , Bahia , and Minas  Gerai s , which 
account for  90% of  the  soybeans  p lanted i n  the  2007/08  c rop year .  

Wi th a  v iew at  developing a  bet te r  unde rs tand ing of  the  i s sue  of  the  
adopt ion of  RR soybean, compar ing the  resul ts  observed on a  la rge 
scale  wi th the  potent ia l  resul ts  o f  the  adopt ion of  th i s  technology , the  
research was  d iv ided i nto  two  phases :  

 F i r s t  phase :  deta i led rev iew of  the sc ient i f i c  l i te rature and  
i nte rv iews wi th  consul t ing companies  i n the  v i s i ted areas ;   

 Second phase : f ie ld survey  wi th ru ra l  p roducers  i n the  chosen 
s ta tes .  

 

Phase I  
In  a  f i r s t  moment ,  the  methodology used to  e laborate  the s tudy i nc luded 
a deta i led revi s ion of  the  sc ient i f ic  l i te rature  re lated to  envi ronmental  
impacts  resul t i ng f rom the cul t i vat i on of  the  RR soybean in B raz i l  and i n 
the  wor ld ,  i n an at tempt to  i dent i f y  re levant  data .  

S t i l l  i n  th i s  f i r s t  s tage , technical  vi s i t s  were  made to  reg ions  that a re  
re ference i n the  produc t ion of  soybean i n Braz i l .  In th i s  v i s i t s , i nte rv i ews 
were made wi th ag r i cul tura l  consul t i ng companies  respons ib le  for  the  
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technical  accompaniment  of  p roper t i es  i n the  reg ion.  

As  a  re fe rence , the  agronomic product ion model s  adopted i n Mato 
Grosso  and Paraná were  s tud ied,  as  these  two  are  the main soybean 
produc ing reg ions  in Braz i l .  The  product ion model s  fo r  the  convent i onal  
soybean and RR soybean were  taken as  refe rence. Wi th  the  information 
obta ined in v i s i t s  i n  l oco,  i t  was  a l so  poss ible  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  o f  the  agronomic  model  o f 
handl ing and product ion,  i t  was  pos s ible  to  es t imate  the  use  of  ac t i ve 
i ngred ient  (a . i . )  and assess  the  tox icological  p rof i le  of  the  main 
agrochemical s  used in the  soybean c rop ,  having the  convent iona l  and 
t ransgenic  (RR) c rops  a s  re fe rence.  To  do so ,  the methodology was  
based on the  su rvey of  the  fo l l owing produc t ion i tem for  both product ion 
sys tems:  

 Number of  ag rochemical  sp rays ;  

 Survey  on the  average consumption of  fue l ;  

 Survey  on the  average consumption of  water  i n  the  preparat i on 
and  appl icat ion 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 t s  used were : hectare  (10 ,000 m 2 ) fo r  a rea , 
k i l ogram (kg) fo r  mass ,  and l i te rs  o r  m 3  fo r  vo lume.  

Phase I I  
The second s tage was essent ia l l y a imed at assess ing the  socio-
envi ronmenta l  benef i ts  observed by a  wider  sampl ing of  p roducers ,  and  
thereby , i dent i f y i ng the i r  percept ion of  genera l  socio-env i ronmental  
themes,  and themes that  a re  speci f i c  to  the  RR technology.  

In the  f i r s t  par t  o f  the  ques t i onna i re , wi th genera l  themes,  was  in tended 
to  obta in the  op inion of  rura l  producers  regard ing themes l i ke genet i cs 
and biology  of  the RR soybean, the  in f luence of  t ransgenics i n the  
phys i cal  env i ronment (so i l ,  a i r ,  water )  and  i n b iodivers i ty ,  aspects  o f  
food safety ,  hea l th ,  and safety  o f  rura l  worke rs ,  qua l i ty  o f  l i fe ,  and  
agr i cul tura l  p roduct ion.  

The  second par t  o f  the  quest ionnai re  was  in tended to  ident i fy  the  level  
o f  at t ract i veness  and env i ronmental  r i sk  exper ienced by the  rura l  
p roducer  th rough the  adopt ion of  the  RR soybean. Wi th the  purpose  of  
p rov iding i nformation to  ass i s t  the  s tud ies on the  envi ronmenta l  impact 
of  the  RR soybean i n B raz i l ,  adapta t ions  of  the  SWOT anal ys i s  
methodology and the  Por te r  s t ra teg ic pos i t ioni ng anal ys i s  were  
developed. Both methodologies  were  used to  e laborate  p rospect i ve 
scenar i os , def in i ng env i ronmental  i ndicators  and eva luat ing s t rong  
points , weak po int s ,  opportuni t i e s , and th reats  tha t inf luence the  
envi ronment .  

In th i s  s tudy ,  the  s t rong  points  and oppor tun i t ie s  were  re fe r red to  as  
envi ronmenta l  at t ract i veness ,  wh i l e  the  weak  points  and th reat s  were  
re fer red to  a s  envi ronmenta l  r i sk , so  as  to  demons t rate  the  advantages  
and  d i sadvantages  o f  the  adopt ion of  genet i cal ly  modi f ied products .  

Therefore ,  re l evance (we ight)  and ef f icacy ( response ) va lues  were  
ass igned to each ind icator  i n a  re lat i ve  way  (cons ider ing the  importance 
of  each ind icator  compared wi th  a l l  o ther s ) ,  i n o rder  to  obta in i ndexes  
fo r  the  i ntended eva luat i ons .  These  i ndexes  resul t  f rom the mul t ip l icat i on 
of  the  va lues  ass i gned to  the  re levance (be tween 0  and  100%) by the  
e f f icacy values  (between 0 :  poor  response ,  and 10:  super io r  response ) of  
each impact.  Below i s  the  mathematic  reasoning used to  def i ne  the  
ana ly s i s  o f  a t t ract i veness  and envi ronmental  r i sk .  

( )∑ ×=
!n
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    ( )∑ ×=
!n
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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 te rv i ews  made wi th  p roducers  

 N  :  Grade ass igned to  each var iable  def ined to  
at t ract i veness  and soc io-env i ronmental  r i sk , as  the  re levance 
indicator  

 W :  we ight  ass igned to  each var iable 

  

Prov ided tha t ,  N fo r  the at t ract i veness  (m in imum: 0 and  maximum: 
10) and N  fo r  the  r i sk  (minimum: 10  and maximum: 0 ) ,  reminding 
tha t  at  l east  one  var iable  must  be graded 10 .  

Prov ided tha t ,  W i s  the  weight  ass i gned to  each var iable , ranging  
f rom 0.0 to  1 .0 ,  wi th  to ta l  equa l  1 .0 .  

 

The  sum of  the  i ndexes  re lated to the env i ronmenta l  at t ract i veness  and 
envi ronmenta l  r i sk , when compared, shows i f  the  advantages  overcome 
the di sadvantages ,  i n o rder  to assess  the  va l id i ty  of  a  cont i nua t i on in  the  
adopt ion of  the  technology , cons ider i ng the  impacts  i nvo l ved (PESSÔA;  
CARVALHO; PERE IRA JR . ,  2005).  

The  va lues  cons idered fo r  we ights  (W) we re  based i n the  fundaments  of  
the  technology deve loped, f rom evaluat i ons  of  the  t ransgenic 
agr i cul ture  and convent iona l  agr icul ture ava i lable  i n the  sc ient i f ic  
l i te rature .  D i f fe ren t l y , the va lues  fo r  the  re levance ind icator  (N ) were  
obta ined f rom f i e ld su rveyes  in  the  s tates  se lected i n the  s tudy .  

By  means  of  the  ana ly s i s  o f  matr i xes  e laborated fo r  the  RR soybean, i t  
was  poss ib le  to  bui l d the  matr i x  that  demonst rate  what  the  ideal  
scenar i o  would  be to  cont i nue the  adopt ion o f  t ransgenics , and the  
wors t  scenar io ,  which would  resul t  i n the  d i scont inuat i on of  the  adhes ion 
to  the  technology .  

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

 

Fonte :  Cé le res  Ambienta l  

 

Once the  ques t i onnai re i s  def ined,  the  in te rv i ews were  d i st r i buted i n  
Braz i l  according to the  sampl i ng descr ibed i n the  methodology. The main 
c r i te r i on used to  d i s t r ibute  the  inte rv i ews i n the  s tates  was  the  re lat i ve 
we ight  of  each of  them over  the  tota l  a rea p lanted wi th  soybean i n the  
2007/08  c rop year .  

First phase results 
Water  i s  a v i tal  natura l  resource because i t  i s  an essent ia l  i nput  fo r  
p roduct ion and a s t ra teg ic  resource fo r  economic development .  Water  i s  
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vi ta l  fo r  the  maintenance of  b io logical ,  geo logica l  and chemical s  cycles 
tha t keep ecosys tems in ba lance, and thus  cons idered essent ia l  fo r 
agr 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 cul tura l  sector  ( i r r i gat ion),  i ndus t ry ,  and urban supp l y .   As  
economic  activ i t ie s  become more  di ver s i f i ed, the  need fo r  water  
i nc reases  and level s  of  sus ta inab i l i ty  need to  be achieved to  
counterba lance the  pressures  of  the  consumer society , and i ndust r i a l  
and  agr i cul tura l  p roduct ion.  

B i otechnology  i s  a  s t ra teg ic  tool  i n p reserv i ng the envi ronment because  
i t  al l ows  the ra t i ona l  use  of  na tural  resources .  The  adopt ion of  
b iotechnology,  where  the  RR soybean, enables  a  reduc t ion in  the  
number of  app l icat i ons  of  herb ic ides ,  resul t i ng in var i ous  envi ronmental  
ga ins ,  l i ke  s i gni f icant l y  reduc ing the  vol ume of  water  used to p repare  the  
sp ray vo l ume used in soybean c rops ,  reduc ing the vo l ume of  d iese l  o i l  
used as  fuel  i n sp rayers  and , consequent l y ,  a  reduct ion i n the  emi ss ion of 
greenhouse  gases  re leased into  the  a tmosphere .  

Us i ng the  reg ion i n the  west  o f  Mato Grosso  and Paraná as  re fe rence , fo r  
every 120  l i te rs  o f  l i quid per  hectare  sp rayed,  i t  i s  poss ible  to  save 240  
l i te rs  o f  water  per  hectare ,  per  year ,  sav i ng two herbic ide spray i ngs  over  
the  RR soybean f ie lds.  

Env i ronmental  p rob lems are  caused by the  i n tens i f icat ion of  the  na tural  
resources  use ,  par t i cula r l y  foss i l  fue l s  (Kaya & Yokobor i ,  1997) ,  however ,  
i n several  urban center s  i n the  wor ld ,  emi ss ions  f rom vehic les  a re  
i nc reasing l y  cont r i but ing to  the  dete r io rat ion of  a i r  qual i ty  and  
envi ronmenta l  damage (Ko j ima & Love i ,  2000 ).  

One of  the  soc ia l -envi ronmenta l  benef i ts  achieved 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 .  

Examini ng the  regions  of  Paraná and wes t  o f  Mato Grosso  and 
cons ider ing the diesel  o i l  consumed by the  agr icul tu ra l  machinery  i n the  
RR soybean f ie lds ,  we may in fe r  that  two  l i ter s  o f  d iesel  o i l  a re  saved per  
hectare  annua l l y  i n a  scenar i o  of  minus  two herbic ide appl icati ons  over  
RR soybean f i e lds .  

Wi th the  drop in the  sp ray i ngs  over  RR soybean f i e lds ,  i t  was poss ible to  
observe  tha t a  la rge amount  of  fo ss i l  fuel s  was  saved , and ,  
consequent l y , there  was  a decrease  in the  emi ss ion of  gases  that  
cont r i bute  to  the  greenhouse  e f fect ,  wh ich can be t rans lated i nto  a  
major  benef i t ,  i n v i ew of  the  we ight these gases  car ry  in aggravat i ng 
g lobal  heat i ng.   

Cons ideri ng the  regions  of  Paraná and wes t o f  Mato Grosso ,  the  sav ing  
of  2  herbic ide spray ings  over  RR  soybean f i e lds impl ies  0 .0052 tons  of  
CO2 per  hectare  are  no l onger  re leased i nto  the  atmosphere , i .e . ,  5 . 2  
k i l os  o f  CO2 per  hectare  per  year .  

In  the  s ta te  of  Mato Gros so the  adopt ion of  RR soybean fur ther  a l lowed a 
drop i n the  tota l  vo lume of  act i ve ingredients  per  hectare  a t a round  
2.58%. For  tox i cological  c lass  I I ,  a  qu i te  aggress i ve  c lass  to  the  
envi ronment  and  human hea l th ,  there was  a  very  subs tant ia l  d rop.  The  
vo l ume of  acti ve  i ngred ients  under  c lass  I I  was  reduced by 25.3%,  per  
hectare ,  j us t  by  adopt i ng b iotechnology. 
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F igure 1.  P ro f i le  o f  the use o f  act i ve i ng red ients  employed in  soybeans  in  
the wes t  o f  Mato Grosso,  per kg o f  a . i . /ha .  

 

Sou r ce :  Cé l e r e s  Amb ie n ta l  ba sed  on  te chn i c a l  f i e l d  v i s i t s .  

 

Upon s imulat ing the  adopt ion of  the  Bt/RR2 t ra i t ,  the  i ngredients  under  
tox icological  c lass I  would  be reduced by  44.8%, whereas  those under  
tox icological  c lass  I I  would  undergo a drop of  45.4%.  The  approva l  o f  
new tra i ts  re i nforces  even more  the  soc ia l -envi ronmenta l  benef i t s  tha t  
can be achieved and  the  s i gni f icance of  the technology for  the  
preservat ion of  the  natura l  resources  and  the  hea l th o f  the  rura l  worker .  

In  addi t i on to  the  change i n the  prof i l e  of  the  tox icological  c lass  o f  the  
products  used , the  adopt ion of  RR soybean has  a  d i rect impact on a  
smal le r  number of  agrochemical s  used i n the  management o f  the  
cul t i var .   For  convent i ona l  soybeans , 15  produc ts  a re  used , whi l e  fo r  RR  
soybean only  11 p roduc ts  a re  necessary ,  a  drop of  26 .6%, which fur ther  
cont r i butes  to the  decrease  i n the  vo l ume of  t ransported products ,  which 
s i gni f icant l y  benef i ts  log i s t ic s  and the  impact caused by packages  
d i scarded i nto  the  envi ronment .  

F igure 2.  P ro f i le  o f  the use o f  act i ve i ng red ients  employed in  soybeans  in  
the wes t  o f  Mato Grosso by  number o f  p roducts  used . 

 

Sou r ce :  Cé l e r e s  Amb ie n ta l  ba sed  on  te chn i c a l  f i e l d  v i s i t s .  

 

In the  s tate of  Paraná ,  i t  was  observed tha t w i th  the  adopt ion of  RR  
soybean there  i s  a decrease  by 0.94% in the tota l  vol ume of  the  act i ve 
i ngred ient  per  hectare  (a . i . /hectare) ,  used i n the  cul t i var .  Al though i t  
seems smal l ,  the  decreased use of  tox i cological  c lass  I  and I I  p roducts ,  
cons idered the  most aggress i ve to  the  envi ronment  and human hea l th ,  
amounted to  7 .14% and  16%,  respect i vely . 

The  approval  o f  B t/RR2  soybean would  b r i ng about more  env i ronmental  
benef i ts .   The  vo lume of act i ve  ingredients  would  be reduced by 23%,  
wi th a sav ing of  13% in act i ve  ingredients  unde r  c lass  I ,  and 70% i n act i ve  
i ngred ients  under  c lass  I I .  Thus ,  we may percei ve  that  the advantages  
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i nc rease  as  the  new t ra i ts  are  approved and adopted.  

 

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

 

Sou r ce :  Cé l e r e s  Amb ie n ta l  ba sed  on  te chn i c a l  f i e l d  v i s i t s .  

 

Regard ing the  to ta l  number  of  p roducts  u sed in the  soybean c rop , we  
can observe  tha t there  i s  a  sav i ng of  27% wi th the  adopt ion of  RR  
soybean, reduc ing by 25% the use  of  tox icological  c lass i f icat ion I  
p roducts ,  and by  33% of  c lass i f i cat ion I I  p roduc ts .  

F igure 4.  P ro f i le  o f  the use o f  act i ve i ng red ients  employed in  soybeans  in  
Pa raná by  number o f  p roducts  used .  

 

Sou r ce :  Cé l e r e s  Amb ie n ta l  ba sed  on  te chn i c a l  f i e l d  v i s i t s .  

 

Based on i n te rv iews wi th  the  s tate  of  Mato Grosso’s  technical  s ta f f  and 
on the  access  to  the  herb ic ide technological  package used i n the  
convent i ona l  c rop and RR soybean cul t i var ,  i t  was poss ib le  to  anal yze 
the  l evel  o f  pers i s tence of  these  products  i n the  so i l  according the i r  
respect i ve  ha l f - l i ves .   

Some herb ic ides  used on convent iona l  soybeans  have a  pro longed  
res idual  e f fect , and can remain in  the  soi l  fo r  up to  1 ,000  days .  Such as  
was  observed i n the  case  of  Mato Grosso , i n Paraná , the  herb icides  tha t  
a re  too pers i s tent i n the  env i ronment a re  no longer being used in the  RR 
soybean cu l t i vars ,  reduc ing the  permanence of  res idues  over  an 
extended per i od of  t ime in the  so i l ,  which can be conf i rmed by 
compar ing the  l i s ts  o f  p roducts  fo r  the  herb ic ide technolog ical  packages 
used  i n the  convent i ona l  and RR soybean.  
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Phase II  results 
By  means  of  env i ronmental  quest i onna i res ,  conducted dur i ng  the  f i e ld 
v i s i t s , i t  was  poss ible  to  gather  re levant soc ia l -envi ronmenta l  i nformation 
re lated to  soybean growing i n Braz i l .  The  ques t i ons  asked i nc l uded both 
the  quant i tat 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 the  RR soybean, wi th a v i ew at  
gather i ng  re levant  information on th i s  sub ject wi th  r ura l  p roducers .  

The  ru ra l  p roducers  were  quest ioned about  the  benef i ts  observed 
regard ing water ,  so i l ,  w i l d l i fe ,  and a i r  qua l i ty  improvement af te r  
adopt ing RR soybean.  

In  the  case of  wate r , most  rura l  p roducers  repor ted tha t they  percei ved 
some di f fe rence i n the  qua l i ty  o f  the  water ,  and according to  the  vas t  
major i ty , th i s  d i f ference br i ngs  about an advantage to  the i r  acti v i ty .   The  
main comments  were  regard ing the  improvement in the qua l i ty  o f  the  
sp r i ngs .  RR soybean enables  the  rep lacement of  products  under  a  more 
aggress i ve tox icological  class i f icat i on by products  under  a  less  
aggress i ve tox icological  c lass i f i cat ion,  decreas ing the contaminat i on of  
the  water  resources .  

Regard ing wi l d l i fe  l ocal l y  and su r rounding the  fa rm, a g reat par t  o f  the  
i nte rv iewed not iced tha t there  i s  some di f fe rence i n the  number of  
animal s  observed.  Near l y  30% of  the producers  no t i ced a  la rge 
d i f fe rence i n the  wi ld l i fe in the  property  and sur rounding i t ,  the  number 
of  animal s  observed in the  farms inc reased and some animal s  
reappeared.  For  the great major i ty  of  the  interv i ewed, th i s  d i f fe rence i s  
a  major  advantage fo r  the i r  bus i ness .  Fur thermore , accord ing to  repor t s ,  
ze ro  t i l lage and the  use  of  p roducts  tha t a re  l ess  aggress i ve  to  the  
envi ronment p romote the  return of  some groups  of  w i l d l i fe such as :   
mammal s ,  i nsects ,  and b i rds .  

The  fa rmers  a l so  not i ced an improvement  in the  so i l  qua l i ty  wi th the  
growing of  RR  soybean.   The  RR technology i s  a l ready connected to  ze ro  
t i l lage in  Braz i l  and the  benef i ts  earned f rom thi s  p ract i ce have al ready 
been proven.   The  improvement i n the  e ros i on p rocesses , l e ss  compacted 
so i l s ,  and g reater  water  re tent i on are  benef i t s  not iced by the  fa rmers  i n 
the  so i l  qua l i ty  wi th  the  g rowing  of  RR  soybean.  

Al though a  l arge part  o f  the  i n te rv iewed f i nd i t  d i f f icul t  to  measure  the  
improvement  i n the  qua l i ty  of  the  a i r  a f te r  RR soybean have been 
adopted , i t  has  been ver i f ied tha t most no t i ced some di f fe rence i n the  
a i r  a f te r  adopt i ng the b iotechnology . I t  i s  fu r ther  poss ib le  to  observe tha t 
the  fa rmer sees  th i s  d i f fe rence in the  a i r  qua l i ty  as  an advantage .   
Accord ing to  most  repor t s ,  the  d i f fe rence in a i r  qual i ty  i s  due to a  
smal le r  number of  entrances  of  machines  into  the  f ie ld , and ,  
consequent l y ,  a  smal l er  vol ume foss i l  fue l  i s  burn t .  

Based on the  l i te rature  reviewed and f ie ld v i s i t s ,  the i ndicators  
cons idered as  being the  most s igni f i cant  and the i r  respecti ve  weights  
regard ing RR soybean i n Braz i l  a re  shown in the  at t ract i veness  and 
envi ronmenta l  r i sk  mat r ices  be low. 

I t  i s  wor th s t ress i ng tha t fo r  the  envi ronmenta l  at t rac t i veness  matr i x , the  
fa rmer’ s  op inion was  used as  a  guidel i ne  to  de termine the  facto rs  l i s ted 
and cons idered as  being the most re levant in the  anal ys i s .  Thus ,  the  
resul ts  of  the  f i eld  i nte rv iews p rov ided the  we ights  ob ta ined.  

F igure 1.  Env i ronmenta l  a t t ract i veness  mat r ix  fo r  RR soybean in  Braz i l .  

 

 

 
SCORE CRITERIA* Weight

MIN MAX (0% to 100%)

Higher tolerance to herbicides 0 10 20.0%

Reduction in the use of agricultural agrochemicals 0 10 17.0%

Better quality and sustainability of production with the use of the 

technology

0 10 14.0%

Better protection and environmental preservation through the use 

of conservationist agricultural practices

0 10 13.0%

Simplicity to use the technology 0 10 12.0%

Biotechnology events released through more rigorous biosafety 

procedures

0 10 9.0%

Reduction in the emission of greenhouse gases 0 10 8.0%

Better optimization of production factors 0 10 7.0%

Weighted  Environmental Attractiveness 100.0%
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The bib l i ography prov ided the factors  i nd icated as  being the  most 
re levant regarding the RR soybean cul t i var  i n Braz i l  for  the  envi ronmental  
r i sk  matr i x .   Th i s  occurred because the  Braz i l i an soybean producer s t i l l  
f i nds  i t  very  d i f f icul t  to  measure  the  envi ronmenta l  r i sk s  o f  the  soybean 
c rop. 

F igure 2.  Env i ronmenta l  r i sk  matr ix fo r  RR soybean in  B raz i l .  

 

 

The  ana ly s i s  o f  the  f i e ld data and of  the  resul ts  o f  the  i nte rv i ews did not  
onl y  show, bu t above a l l ,  re inforced the  benef i t s  o f  RR soybean. Thus ,  
the  s imple  inte rp reta t i on of  the  resul ts  obta ined f rom the at t rac t i veness  
and envi ronmenta l  r i sk  matr ices , i n which the sum of  the  re lat ionsh ip 
between the  a t t ract i veness  we ight and re levance overr ides  the  sum of  
the  var iables  resul t i ng f rom envi ronmenta l  r i sks ,  shows favo rab le resul ts  
towards  the  adopt ion o f  RR soybean in Braz i l .  

The  compari son between the  researches  conducted i n the year s  o f  2007  
and 2008 revea l s  tha t RR soybean of fe r  medium envi ronmenta l  r i sk ,  which 
has  been decreas ing year  a f te r  year ,  and a  cont i nuous  high l evel  o f  
envi ronmenta l  at t ract i veness .   The  envi ronmenta l  at t ract i veness  can be  
observed by the  s t rong  acceptance of  the  technology ref lected by the  
s i gni f icant  level s  o f  adopt ion o f  the  same s i nce i ts  approva l  i n  B raz i l .  

F igure 3.  At t ract i veness/ r i sk  env i ronmenta l  mat r i x fo r  RR soybean in  B raz i l  
-  2007 and 2008 researches .  

 

Sou r ce :  Cé l e r e s  Amb ie n ta l  

 

Dur i ng the  years  over  which RR soybean have been adopted ,  the  
producers  have conso l i dated the i r  opinion on the  benef i t s  earned f rom 
the technology . I n  the  case  of  Bo l lgard cot ton, the Braz i l ian cot ton 
grower s bel i eve that  the  most up to  date  t ra i ts  w i l l  b r i ng about more  
benef i ts  as  the resul ts  f rom thi s  technology  were  below project i ons .   Thus ,  
whi l e RR soybean, in sp i te  of  the  di f ferences  observed between the  
produc ing reg ions  in Braz i l ,  have proven to  be an ef f ic i ent technology ,  
Bo l l gard cot ton has  fa l len shor t  o f  expecta t i ons  o f  Braz i l i an p roducers .  

Examining the social-environmental benefits from 
adopting RR soybean in Brazil  
Minimi z ing the  use  of  na tura l  resources  impl ies  i n reduc ing the  negat i ve 
impacts  on the  env i ronment favor i ng the  preservat i on of  ecosys tems. 

 
SCORE CRITERIA* Weight

MIN MAX (0% to 100%)

Inappropriate use of glyphosate in the handling of soybean crop 10 0 28.0%

Dependence of farmers to acquire the technology 10 0 19.0%

Lack of knowledge by farmers about biosafety procedures 10 0 16.5%

Restriction to the consumption of transgenic products 10 0 15.0%

Development of resistance by weeds 10 0 12.5%

Undesirable effects in non-target organisms 10 0 5.0%

Uncertainties about the spot of insertion and expression of the 

genes inserted

10 0 4.0%

Weighted Environmental Risk 100.0%
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Biotechnology  i s  an important  too l  w i th in th i s  context ,  as  i t  a l l ows  fo r  the  
rat i ona l  use  of  natura l  resources .  

Us i ng the  reg ions  of  Pa raná and wes t o f  Mato Grosso as  samples ,  and 
extrapolat i ng the  data to a  domesti c  scenar i o , we may estimate  tha t  
approximatel y  3 .1  b i l l i on l i te rs  o f  water  i s  saved in the  RR soybean f i e lds 
i n the  2007/08 c rop year  (F i gure  0.8 ) .  Th i s  sum was es t imated based on 
an average of  120 l i te rs  o f  l iqu id  sp rayed per  hectare  and the  reduct ion 
of  2  herb ic ide sp rayi ngs ,  which i s  a  savi ng of  240 l i te rs  o f  water  per  
hectare .   Th i s  es t imate  was  based on the  pro ject i on of  plant i ng 13 ,092  
thousand hectares wi th RR soybean i n the  2007/08 c rop year  (CÉLERES ,  
2008).  

F igure 1.  Water  vo lume reduct ion in  RR soybean f ie lds  in  the 2007/08 c rop 
year in  Braz i l .  

 

1 /  Co n s i d e r i n g  a  s e l f - p r op e l l e d  s p r a ye r  w i t h  a  l o a d  c a p a c i t y  o f  2 , 0 0 0  l i t e r s .  

2 /  Co n s i d e r i n g  a  s e l f - p r op e l l e d  s p r a ye r  w i t h  a n  a v e r age  c o n s ump t i o n  o f  1 2  l  o f  d i e s e l / h r .  

S o u r c e :  C é l e r e s  Amb i e n t a l  b a sed  o n  f i e l d  s u r v e y  

 

Cons ideri ng the  consumption of  d iese l  o i l  consumed by agr icul tura l  
machinery  used in RR soybean f i e lds  in the  s ta tes  of  Mato Grosso  and  
Paraná , we can observe  a  sav ing of  2  l i te rs  of  foss i l  fuel  per  hectare ,  i n a  
scenar i o  where  there  has  been a  decrease  of  2 herb ic ide sprayi ngs  over  
the  GM cul t i var .  

Based on data gathered  and  summar i zed in  the  abovement ioned s ta tes ,  
and fu r thermore , tak i ng  i nto  account the  pant i ng pro ject ion of  13 ,092  
thousand hec tares  wi th RR soybean for  the  2007/08 c rop year  (CÉLERES ,  
2008) ,  a  sp rayer  wi th an average y ie ld  of  12 hectares/  hour ,  i t  i s  poss ible 
to  p red ic t an annua l  sav i ng fo r  Braz i l  o f  26.2  m i l l ion l i te rs  o f  d iese l  o i l  by 
the  s imple  adopt ion of  RR  soybean.  

F igure 2 .  D iese l  oi l  vo lume decrease in  RR  soybean f ie lds  in  Braz i l  in  the  
2007/08 c rop  year.  

 

Sou r ce :  Cé l e r e s  Amb ie n ta l ,  2 0 0 8  

 

Once a potent ia l  decrease  i n the  emi ss ions  of  greenhouse  gases  i s  
acknowledged as a  resu l t  o f  the  adopt ion of  RR  soybean i n B raz i l ,  we  
may conclude tha t , even assuming a  conservat i ve  v iew in respect to  the  
decrease in the  f requency  of  sp ray i ngs ,  the  decrease  i n the CO 2  
emiss i ons  i s  s i gni f icant  given the  d imens ion of  soybean planted areas  i n  
Braz i l .  

The  annual  carbon gas  vo l ume tha t i s  no longer  re leased i nto  the  
atmosphere  per  hectare (5 .2  k i los  o f  CO 2 )  seems smal l ;  however ,  
p red ict ing an area of  13 ,092 thousand hecta res  p lanted wi th RR soybean 
fo r  the  2007/08 c rop year ,  and cons ideri ng a  sp rayer  w i th an ave rage 
y ie ld  of 12  hectares/hour ,  we may observe an annua l  d rop i n CO 2  
re leased into  the  a tmosphere  of  67 .5  thousand  tons .  

 

Number of applications reduced with the RR Soybean
1 2 3

Volume of water saved (billion l/year)

100 1,3 2,6 3,9

110 1,4 2,9 4,3

120 1,6 3,1 4,7

130 1,7 3,4 5,1

140 1,8 3,7 5,5

150 2,0 3,9 5,9

160 2,1 4,2 6,3

Solution 

applied (l/ha)

Number of applications reduced with the RR Soybean

1 2 3

Volume of diesel saved (million l/year)

10 15,7 31,4 47,1

11 14,3 28,6 42,8

12 13,1 26,2 39,3

13 12,1 24,2 36,3

14 11,2 22,4 33,7

15 10,5 20,9 31,4

16 9,8 19,6 29,5

Yield (ha/h)
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F igure 3.  Reduct ion in  GEE (g reenhouse gas)  emiss ion in  tCO 2  resu l t ing  
f rom a  decrease in  d iese l  use in  RR soybean f ie lds  in  Braz i l  -  2007/08 
crop  year .  

 

Sou r ce :  Cé l e r e s  Amb ie n ta l ,  2 0 0 8  

 

The  fo l lowing area assumptions  were  used as  re fe rence to  the  adopt ion 
of  RR Soybean between 2008/09  and  2017/18  (F i gure  12).  

F igure 12.  A rea  assumpt ions  fo r  GM soybean adopt ion.  

 

Sou r ce :  CÉ L ER 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  

 

Advancing towards  the  anal ys i s  o f  the  envi ronmenta l  benef i ts  earned  
f rom the adopt ion of  RR soybean,  we pro jected two scenar ios  fo r  
calcu lat i ng the fo l lowing factors :  water ,  d iese l  o i l ,  and carbon gas  
reduced over  the  nex t decade, i .e . ,  f rom 2008/09 to 2017/18 .  I t  i s  wor th  
s t ress i ng tha t the  adopt ion or  no t of  RR soybean does  no t change i n any  
way the  to ta l  a rea planted wi th  the  crop,  s i nce the  RR soybean 
technology  does  no t  predic t ga ins  i n p roduc t i vi ty .   

In the  f i r s t  scenar i o  p ro jected , assuming the  adoption of  RR soybean, the  
to ta l  a rea planted wi th th i s  cul t i var  i s  expected to reach 288 .8 mi l l i on 
hectares ,  be ing that out  of  th i s  to ta l ,  246 .4 mi l l ion hectares  re fe r  to  RR 
soybean, and onl y  42.5  mi l l i on hectares to  convent ional  soybeans .  The  
rate  o f  po tent ia l  adoption o f  RR soybean would  therefore  amount  to  up  
to  85 .3% o f  the  to ta l  p lanted wi th such cul t i var  over  a  decade,  i . e .  
between 2008/09  and  2017/18 .  

In  the  second  scenar i o  we cons idered a  to ta l  a rea p lanted wi th onl y  
convent i ona l  soybean,  amount i ng to  288 .8 m i l l ion hectares ,  s i nce the  RR 
soybean technology does  no t presuppose a  ga in i n p roduc t i vi ty ,  as  i s  the  
case  fo r  Bo l lgard cot ton and Y ieldGard corn.  

Bear i ng these  two scena r i os  in mind , wi th and wi thout the  adopt ion of  RR 
soybean, we in i t i a l l y  pro jected the envi ronmental  impact of  each one of  
the  scenar ios .  

Number of applications reduced with the RR Soybean

1 2 3

Reduced emissions in tCO2 (thousand tCO2/year)

10 40,5 81,0 121,6

11 36,8 73,7 110,5

12 33,8 67,5 101,3

13 31,2 62,3 93,5

14 28,9 57,9 86,8

15 27,0 54,0 81,0

16 25,3 50,7 76,0

Yield (ha/h)

Total area Lower Upper Potential

96/97 11.903,2 31,0 62,0 1.785,5

97/98 13.710,6 195,0 358,0 4.798,7

98/99 13.260,6 479,7 798,2 8.619,4

99/00 13.749,0 682,8 1.340,9 9.624,3

00/01 14.090,6 1.158,8 1.873,7 10.145,3

01/02 16.477,8 1.627,4 2.663,9 12.028,8

02/03 18.614,3 2.051,7 3.363,6 13.774,6

03/04 21.281,1 3.652,6 4.736,1 15.960,8

04/05 23.482,8 4.594,9 5.709,7 17.847,0

05/06 22.288,7 7.775,4 9.144,6 17.831,0

06/07 20.685,3 10.198,8 11.763,5 17.996,2

07/08 21.284,8 7.992,1 13.292,7 18.730,6

08/09 21.933,0 12.205,0 13.933,9 19.739,7

09/10 24.161,1 16.682,3 18.259,2 21.986,6

10/11 25.904,9 19.636,3 21.326,5 23.573,5

11/12 26.715,1 21.332,7 23.136,2 24.310,8

12/13 28.237,1 23.030,6 24.787,4 25.695,8

13/14 30.089,5 25.041,5 26.784,9 27.381,4

14/15 30.913,7 25.846,8 27.623,5 28.131,5

15/16 31.708,7 26.697,5 28.391,9 28.854,9

16/17 34.038,9 28.658,0 30.533,7 30.975,4

17/18 35.143,1 29.641,1 31.588,6 31.980,2
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In  the  case  of  the  f i r s t  scenar i o , i n which RR soybean are grown, the  
ana ly s i s  o f  the  envi ronmenta l  impact of  the  convent i onal  c rop and the  
GM cul t i var  took in to  account the  fo l lowing factors :  water  use  fo r  the  
preparat i on of  the  l i quid sp rayed over  the  f ie lds ,  d iese l  oi l  consumption 
needed to  feed the  agr icul tura l  machinery ,  carbon gas  emi ss i ons  
re leased into  the  atmosphere  f rom the burning of  foss i l  fuel s ,  and the  
vo lume of  act i ve  i ngredient used. Through the  re sul ts  f rom each one of  
the  c rops ,  convent iona l  and GM, i t  was  poss ible  to  obta in the total  
envi ronmenta l  impact of  the  soybeans .  

The  ana ly s i s  o f  the  to ta l  envi ronmenta l  impact fo r  the  f i r s t  scenar i o ,  wi th  
the  adopt ion of  RR soybean,  was  ca lculated by adding up the  impacts  
f rom the  convent iona l  c rop and  the  GM cul t i var .  

F igure 13.  Summary of  env i ronmenta l  impacts  f rom soybeans in  Braz i l ,  
per iod f rom 2008/09 to  2017/18.  

With adoption of RR Soybean. Period 2008/09 to 2017/18

Total area 288,8 millions ha

Conventional Area 42,5 millions ha

water 840 L/ha/year 36 billion L

diesel 7,00 L/ha/year 0,30 billion L

Environmental impact of

CO2 0,0181 t/ha/year 0,77 million t CO2 adopting RR soybean

a.i. 4,83 kg/ha/year 0,21 million t a.i.

water 183,5 billions L

RR Soybean Area 246,4 millions ha diesel 1,53 billions L

CO2 3,94 millions t CO2

water 600 L/ha/year 148 billion L

a.i. 1,37 millions t a.i.

diesel 5,00 L/ha/year 1,23 billion L

CO2 0,0129 t/ha/year 3,18 million t CO2

a.i. 4,74 kg/ha/year 1,17 million t a.i.

Without adoption of RR Soybean. Period 2008/09 to 2017/18

Total area 288,8 millions ha Environmental impact of

no adoption of RR Soybean

water 840 L/ha/year water 242,6 billions L

diesel 7,00 L/ha/year diesel 2,02 billions L

CO2 0,0181 t/ha/year CO2 5,21 millions t CO2

a.i. 4,83 kg/ha/year a.i. 1,40 millions t a.i.

 

Obse r v a t i on s :  

1 /  To  ca l cu l a te  th e  env i ro nmen ta l  impac t  we  o n l y  con s i de red  th e  d i e se l  u sed  i n  t he  
s p r ay i ng s  o f  ag r ochem ica l s .  We  d i d  no t  ta k e  i n to  con s i de ra t i o n  t he  so i l  p r epa ra t i on  o r  
h a r v e s t  ope r a t i on s .  
2 /  Fo r  conv en t i ona l  so ybean s  we  con s i de r ed  7  s p ra y in g s  o f  ag r ochem ica l s  app l i ed  w i t h  s e l f -
p rope l l e d  sp r a ye r s  o f  2 , 0 00  l i t e r s .  Fo r  R R  so ybean  we  con s i d e r ed  5 . 7  s p r ay i n g s ,  ba sed  on  
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 ie n ta l  ba sed  on  f i e l d  s u r v ey .  

 

Cons ideri ng the  d i f fe rence between the  env i ronmenta l  impact caused  
by both scenar ios ,  we could  es tabl i sh a  net  benef i t  fo r  g rowing  RR 
soybean in  Braz i l  over  the  upcoming decade.  Thus ,  the benef i t  reaches  
59 .1 b i l l i on l i te r s  i n water  saved ,  which vo lume would  be enough to  
supp ly  a  c i ty  wi th 1 ,35  mi l l ion inhab i tants  over  the  nex t decade, o r  near l y  
135 thousand inhab i tants  per  year .  Th i s  i s  a  c lear l y  cons iderable volume 
of  water  tha t i s  saved f rom being consumed by the  s imple adoption of  a  
technology  tha t i s  p roven to  be secure  and  ef f ic i ent by  d i f fe rent  
count r ies  throughout  the  wor ld .  

The  env i ronmenta l  benef i t  achieved wi th  RR soybean i s  no  l ess  s igni f i cant 
and cons iderab le  in  anal yz i ng the  reduc t ion i n diesel  o i l  use .  We 
calcu lated thi s  benef i t  a t  492 .7  mi l l ion l i te rs  o f  d iese l , wh ich wi l l  be  
saved over  the  upcoming decade , tak ing the  adopt ion ra tes  of  th i s  
technology  i nto  account  as  p rev ious l y  d i scussed i n th i s  s tudy .  Such fos s i l  
fuel  vo lume would  be enough to  suppl y  near l y  205 thousand average-
s i zed pick up t rucks ,  such as  the  S -10  model s .  I n t imes  i n which foss i l  fue l s  
a re  i nc reasing l y  scarce, and , consequent l y , more  expens ive , i t  i s  an 
envi ronmenta l  benef i t  that has  a l l  o f  the e lements  necessary  to  s t imulate 
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the  adopt ion o f  th i s  technology ,  by means  of  economic  moti vat i on.  

For  CO 2  emi ss ions ,  the  ne t benef i t  f rom the adopt ion of  RR soybean 
would  avoid the  emi ss i on o f  1 .27 mi l l i on of  tCO 2  i nto  the  atmosphere  
over  the  next  decade, which, i n turn ,  cor responds  to  near l y  9 .3  mi l l i on 
t rees  be ing preserved.  The  botanical  species  cons idered fo r  calculat i ng 
the  convers i on we re  those  found i n the  r i par ian fo res t .  The  adopt ion of  
RR soybean and  of  other  var i e t i es developed by b iotechnology i s  
na tural l y  a l igned wi th the  v iew di s seminated by the  cur rent themes such 
as  carbon neut ra l i zat ion and sus ta inab i l i ty .   

F ina l l y , the  l as t  envi ronmenta l  benefi t  examined i n the  s tudy  was  the  
employment of  act i ve  i ngred ients .  Due to  the  decrease observed i n the  
f i e lds  i n th i s  research, the  env i ronmental  benef i t  f rom th i s  i tem reaches  
22 .7 thousand tons  of  chemical  p roducts ,  which are saved f rom being 
re leased into  the  env i ronment over  the  next  decade, which i s ,  
undoubted ly , a  c lear  benef i t  f rom the adopt ion o f  RR soybean i n B raz i l .  

F igure 14.  Summary  o f  the  envi ronmenta l  benef i ts  resul t ing f rom RR  
soybean g rowing  in  B raz i l .  2008/09 to  2017/18 crop  year.  

Environmental benefit of Environmental Equivalence

RR Soybean in Brazil of benefits obtained

between 2008/09 and 2017/18 with RR soybean tecnology

water 59,1 billions L 1,35 million people

diesel 0,49 billions L 205 thousand light vehicles

CO2 1,3 millions t CO2 9,4 million trees

a.i. 22,7 millions t a.i.

 
Obse r v a t i on s :  
UN  re commendat i on  f o r  t he  wa te r  s u 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 th  a  10 - km/ l i t e r  y ie 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 e e s :  7 . 3 8  t r ee s / ton  o f  CO2  sa v ed  
Sou r ce :  Cé l e r e s  Amb ie n ta l  ba sed  on  i n - hou se  r e s ea r ch  

Final considerations 
Soybeans  requ i re a la rge scale  of  herbic ide appl icat ions ,  due to  the  
la rge quant i ty  and d ivers i ty  o f  weeds tha t a ttack th i s  crop.  The  adopt ion 
of  RR soybean enables the  rep lacement of  more  tox ic  and harmful  
herb ic ides  to  the  envi ronment and human hea l th by  g l yphosa te ,  
benef i t i ng the  preserva t ion of  natu ra l  resources  and minimi z ing the  
impacts  gene rated  in the  ecosys tem.   

The  adopt ion of  the  RR soybean, wi th the  use of  the gl yphosate , i s  an 
encouraging and prope l l i ng too l  for  conservat ioni s t  pract ices  l i ke non-
t i l lage plant ing ,  p rov idi ng l ess  revol vi ng of  the  so i l ,  and therefo re ,  be t te r  
p reservat ion of  the  so i l ,  lower  emi ss i ons  of  greenhouse  e f fect gases , and  
the  use  of  p roducts  whose res idual  e f fect  i n the  so i l  and water  i s  l ower 
when compared to  p roducts  used i n convent iona l  soybean c rops .  Al so ,  i t  
enab les  bette r  f l ex ib i l i ty  i n p roduct ion,  demanding l ess  t ime f rom 
producers ,  and opt im i z i ng the  agr i cul tura l  machinery .  

The  env i ronmenta l  l oss  f rom not  adopt i ng RR soybean, approached i n  
th i s  s tudy ,  shows the  high impact on the  soc ial  env i ronmenta l  benefi t  
caused by  convent i ona l  soybean when compared to  RR soybean, 
regard ing the  fo l lowing factors :  reduced water  and d iesel  o i l  
consumpt ion, decrease in the  CO 2  emi ss i ons ,  and decrease  i n the  
quant i ty  of  the  ac t i ve  ingred ient i n  the  so i l .  

The  i nvestment in  new s tud ies  to  deve lop and launch o ther  
b iotechnological  t ra i ts  f o r  soybeans  onl y  tends  to  opt imi ze  the  benef i ts  
desc r ibed here in,  thereby , c rea t i ng the  need for  a  favorab le  i ns t i tu t i onal  
envi ronment tha t faci l i tates  research as  a  means  of  op t im i z i ng the  ne t  
resul ts  obta ined f rom biotechnology .  

Braz i l  i s  one of  the s t r i c tes t  countr i es  regard ing envi ronmenta l  r i sk  
assessments o f  t ransgenic  cul t i vars ,  where  severa l  sa fety  measures  a re  
requi red to  deter  potent ia l  socio-envi ronmenta l  damages.  Th i s  
demonst ra tes  tha t the  t ransgenics  re leased fo r  use  and  
commercia l i zat i on are  as  safe as  convent i ona l  cul t i var s ,  o r  even safe r ,  as  
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the  convent i onal  ones  a re no t  sub ject  to  the  same safety  c r i te r i a.  
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