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The	   applicant	   does	   not	   provide	   information	   on	   the	   possibilities	   of	   job	   creation	   locally	   or	  
regionally	  for	  either	  men	  or	  women	  with	  the	  adoption	  of	  Intacta	  RR2	  Pro.	  In	  the	  literature,	  
the	  majority	  of	  the	  existing	  information	  reports	  general	  projections	  on	  this	  issue	  for	  GM	  HT	  
crops	  and	  GM	  HT	  soybean	  in	  few	  Latin	  American	  countries.	  
	  
With	  regard	  to	  Brazil,	  based	  on	  local	  farms	  “emergy”	  calculations,	  Ortega	  et	  al.	  (2005)	  report	  
that	   there	   is	   an	   externalization	   (meaning	   off-‐loading	   to	   society)	   of	   unemployment	   and	   a	  
rural	  exodus	  equivalent	  to	  USD	  50/ha/year	  resulting	  from	  the	  adoption	  of	  GM	  HT	  soybean.	  	  
	  
As	   for	   other	   countries	   and	  
regions,	   Pengue	   (2005a)	   reports	  
that	   there	   is	   a	   decrease	   in	   labor	  
costs	   in	  Argentina	  because	  of	  the	  
reduced	   labor	   requirements	   of	  
GM	   HT	   soybean,	   specifically	   due	  
to	   the	   simplification	   of	   weed	  
management	   and	   labor	  
replacement	  by	  machinery.	  This	  is	  
consistent	   with	   the	   GM	   HT	  
soybean	   analysis	   done	   by	   Qaim	  
(2009),	   who	   indicate	   the	  
existence	   of	   a	   general	   trend	   of	  
descending	   labor	   costs	   in	   this	  
type	  of	  crop.	  Additionally,	  Gianessi	  (2008)	  mentions	  that	  RR	  soybean	  decreases	  23	  percent	  
of	  household	  labor.	  Both	  authors	  state	  that	  such	  decrease	  in	  workload	  results	  in	  more	  time	  
available	  for	  pursuing	  off-‐farm	  activities.	  However,	  these	  analyses	  do	  not	  address	  the	  issue	  
of	   concrete	   off-‐farm	   job	   opportunities.	   Correspondingly,	   Trigo	   and	   Cap	   (2003)	   suggested	  
that	  the	  decrease	  in	  on-‐farm	  labor	  requirements	  in	  RR	  soybean	  production	  is	  compensated	  
for	  by	  the	  aggregate	  labor	  demand	  generated	  by	  the	  expansion	  of	  this	  crop.	  However,	  there	  
are	  no	  empirical	  data	  to	  prove	  this.	  
	  
Contrary	  to	  Trigo	  and	  Cap's	  view,	  using	  data	  from	  the	  Uruguayan	  Directorate	  of	  Agricultural	  
Statistics,	  Oyhantçabal	   and	  Narbondo	   (2010)	  observe	   that	   the	  expansion	  of	  RR	   soybean	   is	  
leading	   to	   the	   disappearance	   of	   small-‐scale	   and	   family	   farming,	   including	   a	   reduction	   in	  
employment	   and	   a	   constant	   decrease	   in	   the	   demand	   for	   permanent	   employment	   (see	  
section	   3.4.4	   “Ownership	   rights”).	   This	   is	   an	  outcome	  of	   the	  decrease	   in	   labor	   from	   three	  
hours/man/ha	   in	   conventional	   production,	   to	   40	   min/man/ha	   in	   RR	   soybean	   cultivation.	  
According	  to	  these	  authors,	  given	  the	  technological	  package	  of	  GM	  RR	  soybean,	  one	  to	  three	  
workers	  are	  needed	  for	  1,000	  hectares.	  They	  also	  calculated	  a	   loss	  of	  approximately	  2,280	  
jobs	   for	   rural	   families	   in	   2006	   as	   a	   result	   of	   the	   increased	   area	   occupied	   by	   industrial	   RR	  
soybean	  production.	  
	  
Current	  and	  proposed	   solutions	   to	   the	  managerial	   challenges	  of	  GM	  HT	  crops,	   such	  as	  GR	  
weeds,	  are	  highly	  technology	  based,	  relying	  on	  the	  use	  of	  heavy	  machinery	  and	  stacked	  GM	  
crops	   tolerant	   to	   multiple	   herbicides.	   This,	   together	   with	   the	   decreasing	   rural	   job	  
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opportunities	   around	   the	   GM	   HT	   soybean	   mono-‐cropping	   (as	   described	   by	   the	   literature	  
indicated	  above)	  indicates	  that,	  in	  the	  long-‐term,	  the	  possibilities	  for	  employment	  for	  small-‐
scale	  farmers	  and	  landless	  people	  seems	  to	  be	  shrinking.	  

3.4.4	   Ownership	  rights	  

Guiding	  questions:	  
	  

a. Will	  the	  cultivation	  of	  the	  GM	  HT	  crop	  lead	  to	  changes	  in	  the	  ownership	  of	  land	  and/or	  water	  in	  the	  
area?	  

b. Will	  the	  cultivation	  of	  the	  GM	  HT	  crop	  lead	  to	  changes	  in	  ownership	  of	  seed	  in	  the	  area?	  

Summary:	  
	  

-‐ The	  applicant	  does	  not	  provide	  information	  on	  changes	  in	  land	  and	  water	  ownership	  with	  the	  
adoption	   of	   IntactaTM	   Roundup	   ReadyTM2Pro.	   Related	   information	   is	   found	   on	   RR	   soybean.	  
Historically,	   soybean	   has	   expanded	   rapidly	   and	   dominates	   the	   arable	   land	   of	   soybean	  
producing	  countries	   in	  South	  America.	  This	   imposed	  a	  high	  land	  demand	  pressure	  expressed	  
as	  increased	  prices	  (for	  both	  selling	  and	  renting)	  in	  soybean	  cultivation	  areas,	  to	  the	  detriment	  
of	   producers	   with	   low	   investment	   capacity.	   The	   result	   is	   an	   intense	   land	   concentration	   of	  
large-‐scale	  industrialized	  agricultural	  systems.	  	  
	  

-‐ Water	  ownership	  may	  not	  be	  affected	  with	  the	  adoption	  of	  IntactaTM	  Roundup	  ReadyTM2Pro	  
since	  the	  majority	  of	  soybean	  production	  in	  South	  America	  is	  based	  on	  rainfall.	  
	  

-‐ Seed	  ownership	  is	  negatively	  affected	  by	  patents	  on	  IntactaTM	  Roundup	  ReadyTM2Pro	  and	  the	  
corresponding	   technology	   fees,	   resulting	   in	   increased	   prices	   for	   GM	   seeds	   (e.g.	   an	  
approximate	  rise	  of	  USD	  52/ha	  for	  IntactaTM	  Roundup	  ReadyTM2Pro).	  

	  

	  
The	  applicant	  does	  not	  provide	  information	  regarding	  potential	  changes	  in	  the	  ownership	  of	  
land,	  water	  or	  seeds	  with	  the	  adoption	  of	  Intacta	  RR2	  Pro.	  Most	  of	  the	  following	  information	  
is	  drawn	  from	  the	  literature	  on	  RR	  soybean	  in	  Brazil	  and	  neighboring	  countries.	  

Ownership	  of	  land	  and	  water	  

Land.	   Since	   the	   early	   1990s,	   soybean	   has	   been	   a	   dominant	   crop	   in	   Brazil.	   This	   trend	  
continued	  after	  the	  approval	  of	  GM	  varieties.	  Since	  the	  authorization	  of	  RR	  soybean	  in	  2003,	  
this	  crop	  occupies	  more	  than	  30	  percent	  of	  the	  national	  arable	  land,	  reaching	  its	  maximum-‐
recorded	   area	   in	   2005	   at	   38	   percent	   of	   the	   area	   dedicated	   to	   agriculture	   (of	   which	   24	  
percent	  was	  GM	  HT	  soybean).	  These	  figures	  reached	  33	  percent	  of	  the	  arable	  land	  under	  by	  
soybean	   production	   in	   2011,	   of	   which	   74	   percent	   was	   GM	   HT.	   Generally	   speaking,	   this	  
soybean	  dominance	  exerts	  pressure	  on	  the	  demand	  for	  land	  and	  land	  prices.	  No	  information	  
was	   found	   which	   related	   to	   changes	   in	   the	   prices	   of	   land	   in	   soybean	   producing	   areas	   of	  
Brazil.	  However,	  a	  close	  example	  is	  Uruguay,	  where	  the	  value	  of	  land	  dedicated	  to	  soybean	  
cultivation	   increased	   from	   USD	   25/ha	   in	   2001,	   for	   both	   renting	   and	   purchasing,	   to	   UDS	  
125/ha	  for	  renting	  and	  USD	  2,500/ha	  for	  purchasing	  in	  2010.	  The	  increase	  in	  land	  prices	  has	  
become	  a	  driver	  of	   land	  concentration	  among	   those	  with	  high	   investment	  capacity,	   to	   the	  
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detriment	  of	   farmers	  practicing	  small-‐scale	  cultivation	   (less	   than	  50	  hectares).	   In	  2006,	   for	  
instance,	   5	   percent	   of	   Brazilian	   soybean	   producers	  managed	   59	   percent	   of	   the	   total	   area	  
dedicated	  to	  soybean,	  managing	  areas	  larger	  than	  500	  hectares;	  while	  73	  percent	  of	  farmers	  
with	   plots	   smaller	   than	   50	   hectares	   occupied	   15	   percent	   of	   the	   soybean	   land	   (Catacora-‐
Vargas	  et	  al.	  2012).	  

	  
Water.	   Information	   on	   water	   ownership	   related	   to	   Intacta	   RR2	   Pro	   was	   not	   assessed.	  
However,	  in	  the	  majority	  of	  cases,	  it	   is	  probable	  that	  water	  is	  not	  a	  source	  of	  tension	  since	  
soybean	  production	  in	  South	  America	  is	  rain	  fed.	  	  

Ownership	  of	  seeds	  

Access	   and	   use	   of	   Intacta	   RR2	   Pro	   is	   negatively	   affected	   by	   patents	   and	   corresponding	  
technology	  fees,	  since	  these	  impose	  restrictions	  to	  farmers	  and	  trading	  companies.	  	  
	  
In	   the	  past,	   RR	   soybean	   royalties	   in	   Brazil	   included	   the	  payment	  of	   the	   technology	   fee	  by	  
farmers	   (approximately	   USD	   9/ha)	   and	   a	   post-‐planting	   charge	   (2	   percent	   royalty	   on	  
subsequent	  RR	  soybean	  plantings)	  (Gazeta	  do	  Povo	  2013).	  These	  fees	  were	  eliminated	  for	  RR	  
soybean	   in	   July	  of	  2013	  when	  the	  Third	  Chamber	  of	   the	  Superior	  Court	  of	   Justice	  of	  Brazil	  
rejected	  Monsanto´s	  petition	  to	  extend	  the	  patent	  of	  this	  GM	  variety	  in	  light	  of	  the	  Brazilian	  
Law	  on	  Crop	  Protection	  9.456/97.	  This	  Law	  determines	  that	  a	  crop	  variety	   loses	   its	  private	  
protection	   rights	   and	   enters	   the	   public	   domain	   15	   years	   after	   its	   patent	   registration.	   The	  
international	  patent	  on	  RR	  soybean	  expired	  the	  31st	  of	  August	  of	  2010,	  twenty	  years	  after	  
its	   was	   registered.	   As	   for	   Intacta	   RR2	   Pro,	   the	   royalty	   involves	   the	   technology	   fee	  
(approximately	  USD	  52/ha	  paid	  when	  purchasing	  the	  seed),	  which	  is	  5	  times	  higher	  than	  the	  
fee	  previously	  applied	  to	  RR	  soybean	  (Rural	  BR	  2013).	  	  
	  
In	   relation	   to	   traders,	   as	   per	   July	   2014,	   a	   dispute	   on	   royalty	   payments	   continued	   among	  
Monsanto	  and	  the	  Brazilian	  Association	  of	  Vegetable	  Oil	  Industries	  (ABIOVE,	  according	  to	  its	  
name	  in	  Portuguese),	  which	  gathers	  the	  largest	  grain	  traders,	  such	  as	  ADM,	  AMAGGI,	  Bunge,	  
Cargill	  and	  Louis	  Dreyfus	  (Bonato	  and	  Stauffer	  2014).	  

3.4.5	  	   Monitoring	  

Guiding	  question:	  
	  
Will	   the	   GM	   HT	   crop	   lead	   to	   a	   greater	   or	   reduced	   need	   for	   surveillance	   of	   land,	   water	   and	   the	  
environment	  around	  the	  field?	  

Summary:	  
	  
Monitoring	  of	  GM	  crops	  is	  generally	  very	  limited	  in	  Brazil.	  Based	  on	  this,	  it	  is	  not	  clear	  if	  the	  adoption	  of	  
IntactaTM	   Roundup	   ReadyTM2Pro	   implies	   a	   greater	   or	   reduced	   need	   for	   monitoring.	   The	   applicant	  
presented	  a	  monitoring	  plan	  focused	  on	  training,	  the	  appraisal	  of	  farmer	  perception,	  literature	  review	  
and	   customer	   care.	   These	   activities	   exclude	   information	   on	   what,	   how	   and	   where	   to	   monitor	   the	  
environmental	  and	  socio-‐economic	  effects	  of	  IntactaTM	  Roundup	  ReadyTM2Pro.	  
	  
	  



	   76	  

The	   monitoring	   of	   currently	   approved	   GM	   crops	   is	   limited	   in	   Brazil.	   In	   light	   of	   this,	   it	   is	  
difficult	  to	  assess	  whether	  Intacta	  RR2	  Pro	  soybean	  implies	  a	  greater	  or	  reduced	  need	  for	  the	  
surveillance	  of	  land,	  water	  and	  the	  ecosystems	  surrounding	  producing	  fields.	  
As	  a	  requirement	  of	  Brazilian	  regulation,	  the	  applicant	  presented	  a	  monitoring	  plan	  that	  the	  
applicant	   itself	  will	   implement.	  This	  plan	   includes	   the	  general	  monitoring	  of	  human	  health	  
and	  the	  environment.	  The	  key	  aspects	  of	  monitoring	  are	  not	  specified,	  and	  socio-‐economic	  
and	  ethical	  issues	  are	  not	  considered.	  The	  three	  main	  activities	  proposed	  and	  approved	  for	  
monitoring	  are:	   (i)	   training	  on	  the	  appropriate	  use	  of	  the	  production	  technology	  related	  to	  
Intacta	  RR2	  Pro	  through	  field-‐trips,	  information	  events	  (e.g.	  congresses,	  meetings,	  etc.)	  and	  
agricultural	   fairs,	   (ii)	   the	   use	   of	   questionnaires	   after	   the	   harvesting	   period	   to	   appraise	  
farmers’	   perceptions	   of	   the	   trends	   and	   variations	   in	   the	   technology’s	   performance	   and	  
impacts,	  particularly	  with	  regard	  to	  pests	  and	  control	  methods,	  (iii)	  a	  monthly	  review	  of	  the	  
published	  literature	  in	   indexed	  scientific	   journals	   in	  order	  to	  follow-‐up	  the	  advances	   in	  GM	  
crop	  monitoring,	  and	   (iv)	   customer	   care	   consisting	  of	  a	   toll-‐free	  number.	  According	   to	   the	  
monitoring	   plan,	   findings	   and	   outcomes	   will	   be	   presented	   in	   an	   annual	   report	   to	   the	  
corresponding	  biosafety	  authorities	   (Berger	  and	  Braga	  2009).	   In	  the	  case	  of	   identifying	  any	  
unforeseen	  effects,	  the	  applicant	  has	  the	  duty	  to	  inform	  the	  Brazilian	  CTNBio	  within	  30	  days	  
of	  observing	  such	  effects	  (Normative	  Act	  No.	  9	  2011).	  
	  
Based	   on	   the	   “Guidance	   on	   Risk	   Assessment	   of	   Living	  Modified	   Organism”	   prepared	   and	  
currently	  being	  discussed	  under	   the	  United	  Nations	  Cartagena	  Protocol	  on	  Biosafety	   (CBD,	  
2012)	  and	  monitoring	  reports	  (e.g.	  Quist	  2013),	  the	  plan	  presented	  by	  the	  applicant	  excludes	  
the	   following	   information,	   which	   would	   allow	   for	   an	   adequate	  monitoring	   of	   Intacta	   RR2	  
Pro:	  (i)	  a	  choice	  of	  indicators	  and	  parameters	  for	  monitoring	  (i.e.	  “what	  to	  monitor?”),	  (ii)	  a	  
discussion	  of	  monitoring	  methods	   (i.e.	   “how	   to	  monitor?”),	   including	   the	  establishment	  of	  
baselines,	  reference	  points,	  and	  the	  duration	  and	  frequency	  of	  monitoring,	  and	  (iii)	  choice	  of	  
monitoring	  sites	  (i.e.	  “where	  to	  monitor?”).	  

3.4.6	  	   Ecosystem	  functions	  

Guiding	  question:	  
	  
Will	   the	   GM	   HT	   crop	   affect	   ecosystem	   functions	   in	   a	   manner	   that	   yields	   a	   positive	   or	   negative	  
economic	  effect?	  

Summary:	  
	  
The	   applicant	   does	   not	   addresses	   possible	   effects	   on	   ecosystem	   functions	   from	   the	   adoption	   of	  
IntactaTM	   Roundup	   ReadyTM2Pro.	   The	   available	   information	   refers	   to	   the	   ecological	   impacts	   of	  
agroindustrial	  systems	  including	  soybean,	  either	  in	  general	  terms	  or	  specific	  to	  GM	  HT	  varieties.	  Given	  
that	  GM	  HT	  soybean	  production	  follows	  expanding	  mono-‐cropping	  and	  agroindustrial	  production,	  GM	  
HT	  crops	  may	  negatively	  influence	  ecosystem	  functions	  such	  as	  nutrient	  and	  water	  cycling,	  as	  well	  as	  
the	   regulation	   of	   insect	   populations	   and	   local	   weather.	   In	   agronomic	   terms,	   these	   effects	   are	  
expressed	   as	   nutritional	   imbalance	   and	   pest	   emergence,	   both	   of	   which	   have	   negative	   economic	  
impacts,	  either	  as	  lower	  yields	  or	  higher	  input	  investments.	  
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In	   this	   report,	   ecosystem	   function	   is	   understood	   to	  mean	   the	   biological,	   geochemical	   and	  
physical	  processes	  that	  take	  place	  in	  the	  interface	  between	  biotic	  and	  abiotic	  components	  of	  
an	   ecosystem,	   enabling	   the	   regulation	   of	   ecological	   processes,	   provision	   of	   habitat	   to	  
different	  species,	  delivery	  of	  ecological	  services	  and	  cultural	  value.	  Biodiversity	  plays	  a	  key	  
role	  in	  securing	  the	  functions	  of	  an	  ecosystem	  (Rockström	  et	  al.	  2009),	  as	  well	  as	  the	  socio-‐
ecological	  resilience	  of	  agricultural	  systems	  (Nicholls	  et	  al.,	  2013;	  Perfecto	  et	  al.,	  2009).	  	  

The	  applicant	  does	  not	  address	  effects	  on	  ecosystem	  functions	  stemming	  from	  the	  adoption	  
of	   Intacta	  RR2	  Pro.	  The	  analysis	  presented	  below	  is	  based	  on	  the	   impacts	  of	  agroindustrial	  
production	  systems	   in	  general,	  of	  which	  GM	  HT	  cropping	  and	  the	  ecological	   impacts	  of	  RR	  
soybean	  are	  a	  part.	  

GM	  HT	  crops	  are	  produced	  through	  agroindustrial	  approaches,	   implying	   the	  establishment	  
and	   expansion	   of	   monocrops	   together	   with	   the	   intense	   use	   of	   synthetic	   inputs.	   In	   the	  
medium-‐	   and	   long-‐term,	   the	   cultivation	   of	   GM	   HT	   varieties	   involves	   both	   biodiversity	  
compositional	  modifications	  and	   loss,	   including	  deforestation	  and	  fragmentation	  of	  natural	  
habitats	  (deepening	  the	  trend	  of	  biodiversity	  erosion)	  and	  soil	  degradation.	  These	  processes	  
negatively	   influence	   important	  ecosystem	  functions,	  such	  as	  nutrient	  and	  water	  cycling,	  as	  
well	   as	   regulation	   of	   insect	   populations	   and	   local	   weather	   patterns,	   among	   others.	   In	  
agronomic	  terms,	  these	  changes	  are	  expressed	  as:	  (i)	  plant-‐soil	  nutritional	   imbalances,	  due	  
to	  disruption	   in	  the	  natural	  nutrient	  cycle,	  and	  deterioration	  of	  the	  biological,	  physical	  and	  
chemical	  soil	  properties,	  and	  (ii)	  emergence	  of	  pests	  reaching	  a	  point	  of	  economic	  loss,	  due	  
to	   the	   population	   changes	   resulting	   from	   the	   application	   of	   synthetic	   inputs	   and	   the	  
elimination	  of	  microhabitats	  that	  serve	  as	  a	  refuge	  for	  natural	  pest	  enemies.	  Over	  time,	  the	  
end	   outcome	   is	   a	   decrease	   in	   yields	   unless	   additional	   inputs	   of	   synthetic	   fertilizers	   and	  
pesticides	   are	   applied	   in	   order	   to	   artificially	   compensate	   for	   the	   ecological	   imbalance	   and	  
impaired	   plant	   physiology.	   However,	   this	   synthetic	   input-‐based	   strategy	   also	   implies	   the	  
continued	  deterioration	  of	  the	  ecosystem	  (Altieri	  1999;	  Altieri	  and	  Nicholls	  2003;	  Lin	  2011;	  
Perfecto	  et	  al.	  2009;	  Tilman	  et	  al.	  1994;	  Zobiole	  et	  al.	  2012).	  

	   	  

Large-‐scale	  soybean	  field	  	  
Photo:	  Dustan	  Kostic	  #52112230	  (dollarphotoclub.com)	  
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The	  ecological	   effects	   described	   in	   sections	  2.1.2	   (“Interactions	  between	   the	  GM	  HT	  plant	  
and	   the	   environment”),	   2.1.4	   (“Preservation	   of	   biological	   diversity”),	   2.2.3	   (“Resistance	   of	  
other	  plants	   to	   the	  herbicides”),	  2.2.4	   (“Soils”),	  2.2.5	   (“Water”),	  2.2.6	   (“Energy”)	  and	  2.2.7	  
(“Climate”)	  are	  relevant	  to	  ecosystem	  functions,	  and	  have	  also	  possible	  economic	  impacts	  of	  
regarding	  yields	  and	  production	  costs.	  

	  

3.5	  	   Rules	  for	  herbicides	  
	  
Guiding	  questions:	  
	  
a.	   Is/are	   the	  herbicide(s)	   to	  which	  the	  GM	  HT	  plant	   is	   tolerant	  prohibited	  or	  permitted	   for	   restricted	  
use	  in	  Norway	  because	  it	  is/they	  are	  a	  hazard	  to	  health	  or	  the	  environment?	  

b.	   Does/do	   the	   herbicide(s)	   to	   which	   the	   GM	   HT	   plant	   is	   tolerant	   have	   the	   same	   effects	   in	   the	  
cultivation	  country	  as	  in	  Norway?	  

c.	  Is/are	  the	  herbicide(s)	  on	  lists	  of	  herbicides	  that	  should	  be	  prohibited,	  in	  international	  agreements?	  
d.	  What	  sort	  of	  rules	  does	  the	  production	  country	  have	  for	  the	  use	  of	  herbicides,	  and	  are	  these	  rules	  
enforced?	  
Summary:	  
	  

-‐ Glyphosate	   is	   approved	   in	   Norway	   in	   26	   commercial	   formulations.	   Under	   European	   Union	  
regulations,	  a	  new	  glyphosate	  assessment	  is	  planned	  for	  2015.	  However,	  in	  Norway	  there	  is	  a	  
planned	   five-‐year	   renewal	   of	   approval	   of	   the	   current	   commercial	   glyphosate-‐based	  
formulations	  that	  will	  expire	  in	  2016.	  	  
	  

-‐ Glyphosate	  is	  expected	  to	  have	  the	  same	  type	  of	  effects	  in	  Norway	  as	  in	  countries	  cultivating	  
GT	  crops,	  but	  there	  may	  be	  important	  variations	  in	  their	  specific	  materialization	  caused	  by	  the	  
agricultural	  characteristics,	  biodiversity,	  ecosystems	  and	  socio-‐economic	  conditions	  in	  Norway	  
compared	  to	  the	  countries	  cultivating	  GM	  HT	  soybean.	  	  
	  

-‐ The	  herbicide	  inherent	  to	  IntactaTM	  Roundup	  ReadyTM	  Pro	  (glyphosate)	  is	  currently	  authorized	  
worldwide	   for	   agricultural	   purposes.	   In	   the	   European	   Union,	   it	   is	   allowed	   under	   the	  
Commission	  Directive	  2001/99/EC	  of	  20	  November	  2001.	  
	  

-‐ International	  and	  national	  rules	  for	  the	  use	  of	  herbicides	  apply	  in	  Brazil.	  Internationally,	  Brazil	  
ratified	   the	   Rotterdam	   Convention	   on	   the	   Prior	   Informed	   Consent	   Procedure	   for	   Certain	  
Hazardous	  Chemicals	  and	  Pesticides	  in	  International	  Trade,	  and	  the	  Stockholm	  Convention	  on	  
Persistent	  Organic	  Pollutants.	  At	  the	  national	   level,	   there	  are	  specific	  regulations	  concerning	  
herbicide	  management.	  However,	  these	  regulations	  are	  only	  partially	  implemented.	  

	  
Status	  of	  the	  authorization	  of	  glyphosate	  in	  Norway	  
	  
In	  Norway,	  glyphosate	  is	  approved	  as	  an	  active	  ingredient	  and	  in	  commercial	  formulations.	  
In	  the	  Norwegian	  market,	  there	  are	  26	  glyphosate-‐based	  commercial	  formulations	  allowed,	  
of	  which	  12	  are	  for	  home	  use	  (gardens).	   In	  compliance	  with	  European	  Union	  regulations,	  a	  
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new	   assessment	   of	   glyphosate	   approval	   is	   planned	   for	   2015.	   Under	   the	   Norwegian	   Food	  
Safety	   Authority,	   a	   five-‐year	   renewal	   of	   the	   existing	   permit	   of	   glyphosate	   and	   its	   26	  
commercial	   formulations	   is	   expected.	   The	   current	   permits	  will	   expire	   in	   2016	   (Mattilsynet	  
2012;	  2014).	  
	  
Foreseen	  effects	  of	  glyphosate	  in	  Norway	  
	  
In	   principle,	   glyphosate	   has	   comparable	   ecological	   effects	   in	   Norway	   as	   in	   the	   GM	   HT	  
soybean	   cultivation	   countries	   if	   similar	   production	   systems	   are	   implemented	   (see	   the	  
corresponding	   sections	   under	   2.2	   “The	   herbicide”).	   However,	   specific	   variations	   due	   to	  
different	   ecological	   conditions,	   with	   possible	   different	   effects	   on	   biodiversity	   and	   wildlife	  
composition,	   could	   be	   expected.	   For	   instance,	   Eggestad	   et	   al.	   (1988)	   studied	   the	   habitat	  
preference	  of	  black	  grouse	  (Tetrao	  tetrix)	  upon	  habitat	  exposure	  to	  glyphosate	  in	  Southeast	  
Norway.	   Their	   results	   indicate	   that	   black	   grouse	   cocks	   and	   hens	   avoided	   the	   glyphosate-‐
sprayed	   area	   for	   up	   to	   two	   years	   after	   the	   application.	   After	   four	   to	   six	   years,	   hens	  were	  
once	  again	  found	  in	  the	  area.	  The	  study	  indicates	  that	  glyphosate	  applications	  are	  generally	  
unfavorable	   to	   cocks.	   Further	   studies	   on	   the	   ecological	   implications	   of	   these	   behavioral	  
changes	  are	  needed.	  	  
	  
Status	  of	  the	  authorization	  of	  glyphosate	  worldwide	  
	  
As	   per	   September	   2014,	   the	   use	   of	   glyphosate	   is	   allowed	   worldwide	   for	   agricultural	  
purposes.	   The	   World	   Health	   Organization	   (WHO)	   classifies	   glyphosate	   and	   its	   metabolite	  
AMPA	   as	   low-‐toxicity	   pesticides,	   based	   on	   a	   risk	   assessment	   carried	   out	   in	   2003	   (WHO	  
2006).	  Glyphosate	  as	  an	  active	  ingredient	  is	  allowed	  in	  the	  European	  Union	  according	  to	  the	  
Commission	   Directive	   2001/99/EC	   of	   20	   November	   2001,	   which	   amended	   Annex	   I	   to	   the	  
Council	   Directive	   91/414/EEC	   concerning	   the	   placing	   of	   plant	   protection	   products	   on	   the	  
market	   by	   including	   glyphosate	   as	   an	   active	   substance	   for	   herbicide	   use	   only	   (European	  
Commission	   2001).	   The	   corresponding	   toxicological	   report	   was	   presented	   in	   2002	  
(Committee	  on	  Plant	  Health	  2002).	  The	  WHO	  toxicity	  classification	  and	  the	  European	  Union	  
authorization	   of	   glyphosate	   are	   based	   on	   toxicological	   studies	   of	   this	   herbicide	   as	   active	  
ingredient	   and	  not	  of	   the	   actual	   composition	  of	   commercial	   formulations.	  As	   a	   result,	   the	  
safety	  statements	  reported	  by	  the	  WHO	  and	  the	  European	  Commission	  differ	  from	  some	  of	  
the	   latest	   published	   research	   on	   the	   health	   implications	   of	   glyphosate	   and	   adjuvants	  
(additional	  information	  on	  ecological	  and	  human	  health	  effects	  of	  glyphosate	  is	  available	  in	  
section	  2.2.2	  “Effects	  of	  the	  altered	  spraying	  regime”,	  2.2.4	  “Soil”,	  2.2.5	  “Water”	  and	  3.1.4	  
“Food	  safety”).	  
	  
Rules	  for	  the	  use	  of	  herbicides	  in	  Brazil	  

In	   May	   2004,	   Brazil	   ratified	   the	   Rotterdam	   Convention	   on	   the	   Prior	   Informed	   Consent	  
Procedure	  for	  Certain	  Hazardous	  Chemicals	  and	  Pesticides	  in	  International	  Trade	  (UNEP	  and	  
FAO	  2010),	  and	  the	  Stockholm	  Convention	  on	  Persistent	  Organic	  Pollutants	  (UNEP	  2014).	  	  
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At	  national	  level,	  the	  main	  legal	  instruments	  that	  apply	  to	  herbicide	  regulation	  in	  Brazil	  are:	  

-‐ Law	   No.	   7802,	   issued	   on	   July	   11,	   1989,	   which	   regulates	   the	   research,	  
experimentation,	   production,	   packaging	   and	   labeling,	   transportation,	   storage,	  
marketing,	   commercial	   advertising,	   use,	   import,	   export,	   waste	   disposal	   and	  
packaging,	   registration,	   classification,	   control,	   inspection	   and	   surveillance	   of	  
pesticides,	  their	  components	  and	  related	  products;	  including	  other	  measures.	  
	  

-‐ Law	  No.	  9974,	  issued	  on	  June	  6,	  2000,	  which	  amends	  Law	  No.	  7802	  of	  July	  11,	  1989.	  	  
	  
Other	  instruments	  are:	  
	  

-‐ Normative	  Act	  No.	  48,	  issued	  on	  July	  7,	  2008	  (which	  modified	  Act	  No.	  10	  of	  February	  
22,	  2008),	  that	  provides	  administrative	  procedures	  for	  toxicological	  re-‐evaluations	  of	  
products	  based	  on	  active	  ingredients	  that	  present	  health	  concerns.	  	  
	  

-‐ Normative	  Act	  No.	  216,	   issued	  on	  December	  15,	  2006	   (which	  modifies	   the	  Act	  No.	  
216	   of	   December	   15,	   2006),	   that	   provides	   for	   studies	   of	   pesticide	   residues	   in	  
vegetable	  products	  and	  wild	  mushrooms	  submitted	  by	  the	  applicants	  and	  holders	  of	  
the	  corresponding	  record.	  	  

	  
-‐ Normative	   Act	   No.	   119,	   issued	   on	   May	   19,	   2003,	   which	   creates	   the	   Program	   on	  

Analysis	  of	  Pesticide	  Residues	  in	  Food	  (PARA,	  according	  to	  its	  name	  in	  Portuguese).	  
	  
The	   implementation	   of	   such	   regulations	   has	   some	   limitations,	   which	   is	   illustrated	   by	   the	  
2012	   surveillance	   of	   PARA	   on	   pesticides	   residues	   in	   food.	   Nationally,	   29	   percent	   of	   the	  
samples	  taken	  were	  unsatisfactory,	  mostly	  due	  to	  the	  use	  of	  unauthorized	  pesticides	  (PARA	  
2013).	  	  
	  

3.6	   Plant	  genetic	  resources	  for	  food	  and	  agriculture	  

Guiding	  questions:	  
	  
a.	  Will	  the	  GM	  HT	  crop	  be	  cultivated	  in	  an	  area	  defined	  as	  a	  center	  of	  origin	  or	  center	  of	  diversity	  for	  
the	  corresponding	  non-‐GM	  crop?	  

b.	  Are	  there	  wild	  relatives	  of	  the	  GM	  HT	  plant	  in	  Norway	  or	  in	  the	  country	  of	  cultivation?	  
c.	  Is	  the	  GM	  HT	  crop	  available	  for	  further	  plant	  breeding?	  
Summary:	  
	  

-‐ Soybean´s	  center	  of	  origin	  and	  genetic	  diversity	  is	  Far	  East	  Asia.	  Wild	  relatives	  are	  not	  found	  
in	  Brazil	  or	  Norway.	  
	  

-‐ The	  availability	   for	   further	   plant	   breeding	   of	   IntactaTM	   Roundup	   ReadyTM2Pro	   is	   subject	   to	  
legal	  excludability	  through	  intellectual	  property	  rights	  and	  contracts	  with	  the	  developer.	  
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Possible	  cultivation	  in	  the	  center	  of	  origin	  or	  center	  of	  genetic	  diversity	  
	  
	  Soybean	  has	   its	  center	  of	  origin	   in	  China	  and	  its	  center	  of	  genetic	  diversity	   is	   in	  the	  whole	  
Far	  East	  Region	  (Hymowitz	  1970).	  Wild	  relatives	  or	  local	  races	  are	  not	  found	  in	  Norway	  or	  in	  
the	  countries	  currently	  with	  the	  largest	  cultivation	  areas,	  including	  Brazil.	  
	  
Availability	  of	  the	  GM	  HT	  crop	  for	  further	  plant	  breeding	  
	  
The	  current	  patent	  on	  Intacta	  RR2	  Pro	  imposes	  legal	  excludability	  from	  farmers	  and	  anyone	  
other	  than	  the	  company	  Monsanto,	  the	  developer.	  Despite	  of	  this,	  the	  authorization	  of	  GM	  
HT	   soybean	   in	  Brazil	   indicates	   free	  access	  and	  use	  GM	  plant	  material	  only	   for	  educational	  
and	   non-‐commercial	   research	   purposes,	   as	   indicated	   in	   the	   following	   section	   3.7	  
(“Independent	  risk	  assessment”).	  	  
	  

3.7	   Independent	  risk	  assessment	  
	  
Guiding	  question:	  	  
	  
Is	  the	  GM	  HT	  crop	  available	  for	  independent	  risk	  research?	  

Summary:	  
	  
Under	  Brazilian	  law,	  GM	  plant	  material	  is	  available	  to	  third	  parties	  for	  educational	  and	  non-‐commercial	  
research	  purposes.	  However,	   all	   the	   safety	   studies	  presented	  on	   IntactaTM	  Roundup	  ReadyTM2Pro	  by	  
the	  applicant	  were	  carried	  out	  by	  the	  developer’s	  own	  personnel	  in	  its	  own	  research	  facilities.	  
	  
In	  Brazil,	  under	  Law	  9.279	  issued	  on	  May	  14,	  1996	  (article	  43,	  paragraphs	  II,	  IV	  and	  VI),	  third	  
party	  institutions	  and	  individuals	  (those	  who	  have	  not	  signed	  a	  technology	  license	  with	  the	  
GM	   plant’s	   developers)	   are	   allowed	   to	   buy	   seeds	   for	   educational	   and	   non-‐commercial	  
research	  purposes	  (National	  Congress	  of	  Brazil	  1996).	  
	  
In	  general,	   intellectual	  property	   rights	  and	  confidential	  business	   information	   impose	  major	  
limitations	  for	  independent	  research	  and	  monitoring,	  quality	  assurance	  and	  transparency	  of	  
the	   data	   presented	   by	   applicants	   (Nielsen	   2013).	   For	   instance,	   the	   biosafety	   dossier	   on	  
Intacta	  RR2	  Pro	  presented	  by	  the	  applicant	  to	  the	  Brazilian	  authorities	  indicates	  that	  such	  a	  
document	  is	  subject	  to	  intellectual	  property	  rights	  in	  favor	  to	  Monsanto	  do	  Brazil	  Ltda.	  	  Yet,	  
as	   indicated	   in	   the	  preface,	   the	  dossier	  was	   accessed	  under	   the	   Federal	   Brazilian	   Law	  No.	  
12.527	  of	  November	  11,	  2011	  (which	  aims	  at	  facilitating	  the	  transparent	  management	  of	  the	  
information	  relevant	  to	  the	  public).	  
	  
In	   the	   case	   of	   Intacta	   RR2	   Pro,	   safety	   studies	   were	   carried	   out	   by	   the	   applicant’s	   own	  
personnel	  in	  their	  own	  research	  facilities.	  For	  instance:	  
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-‐ The	   verification	   of	   PCR	   tests	   was	   carried	   out	   and	   documented	   by	   Monsanto	  
Biosafety	   Regulatory	   Sciences’	   Product	   Characterization	   Technology	   Center.	   The	  
resulting	  raw	  data	  was	  stored	  in	  Monsanto	  Regulatory	  Archive	  in	  St.	  Louis,	  Missouri,	  
United	   States.	   The	   statistical	   analyses	   were	   performed	   by	   Monsanto	   Statistics	  
Technology	  Center.	  
	  

-‐ Agronomic,	  phenotypic	  and	  environmental	  studies	  (e.g.	  arthropod	  abundance)	  were	  
held	  in	  the	  Monsanto	  do	  Brasil	  Ltda.	  experimental	  stations.	  

	  
-‐ The	  studies	  on	  seed	  vigor,	  germination	  and	  dormancy	  were	  carried	  out	  at	  the	  Purity	  

Laboratory	  of	  Monsanto	  in	  Uderlândia,	  Minas	  Gerais,	  Brazil.	  
	  

-‐ Pollen	   morphology	   and	   viability	   research	   was	   carried	   out	   at	   the	   Experimental	  
Research	  Station	  of	  Monsanto	  in	  Rolândia,	  Paraná,	  Brazil.	  

	  
-‐ Allergenic	  potential	  was	  assessed	  using	  Monsanto´s	  internal	  database	  of	  allergens	  to	  

compare	  the	  similarity	  of	  CP4	  EPSPS	  with	  other	  proteins.	  
	  
Subsequently,	   independent	   research	   institutes	   have	   not	   been	   involved	   in	   the	   safety	  
assessment	  of	  Intacta	  RR2	  Pro	  soybean.	  
	  

3.8	   Freedom	  to	  choose	  a	  different	  agricultural	  system	  in	  the	  future	  
	  
Guiding	  question:	  	  
	  
How	   does	   cultivation	   of	   the	   GM	   HT	   crop	   affect	   the	   possibility	   of	   changing	   in	   the	   future	   to	   other	  
agricultural	  systems,	  such	  as	  organic	  farming	  or	  farming	  without	  GMOs?	  

Summary:	  
	  
Freedom	  of	  choice	  between	  different	  agricultural	  systems	  in	  the	  Brazilian	  context	  is	  influence	  by	  seed	  
availability	  and	  the	  likelihood	  of	  effective	  co-‐existence.	  Farmers	  report	  that	  there	  is	  a	  decrease	  in	  the	  
variety	   of	   available	   seeds,	   particularly	   non-‐GM.	   Effective	   co-‐existence	   is	  more	   challenging	   for	   small-‐
scale	  producers	  than	  the	  large-‐scale	  ones,	  due	  costs	  and	  their	   limitations	  for	   implementing	  measures	  
that	  prevent	  seed	  commingling.	  	  
	  
Based	   on	   field	   observations	   in	   Brazil,	   the	   possibility	   of	   changing	   to	   an	   agricultural	   system	  
other	  than	  GM	  HT	  production	  would	  be	  determined	  by	  seed	  availability,	  the	  possibility	  of	  co-‐
existence	  and	  segregation	  regimes.	  
	  
Seed	   availability.	   Commercial	   retailers	   of	   agricultural	   inputs,	   including	   those	   belonging	   to	  
farmers’	   cooperatives,	   determine	   the	   pool	   of	   seeds	   available	   during	   each	   agricultural	  
season.	   Only	   self-‐supplied	   farmers	   are	   independent	   from	   variations	   in	   commercial	   seed	  
availability.	  Small-‐scale	  farmers	  indicate	  that	  there	  is	  a	  decrease	  in	  seed	  variety	  and	  a	  lack	  of	  
non-‐GM	  seeds	   [personal	   communication].	   There	  are	  no	   studies	  on	   the	  Brazilian	   context	   in	  
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this	  regard.	  However,	  the	  farmers	  testimonies	  are	  consistent	  with	  Hilbeck	  et	  al.	  (2013),	  who	  
report	  a	  decrease	  in	  the	  diversity	  of	  commercially	  available	  seeds	  in	  the	  European	  countries	  
that	  had	  adopted	  GM	  crops.	  

	  
Likelihood	  of	  effective	  co-‐existence.	  Effective	  co-‐existence	   is	  highly	   influenced	  by	  the	  scale	  
of	   production.	   Small-‐scale	   farmers	   have	   fewer	   possibilities	   of	   real	   co-‐existence	   given	   the	  
difficulties	   of	   implementing	   separation	  barriers	   (e.g.	   tree	  division	  barriers)	   and	   the	   lack	  of	  
their	   own	   machinery.	   Based	   on	   field	   observations,	   rented	   machines,	   mainly	   sowers,	  
harvesters	   and	   transportation	   trucks,	   can	  be	   important	   sources	   for	  GM	  and	  non-‐GM	  seed	  
commingling,	   making	   segregation	   very	   expensive	   and	   difficult	   to	   achieve.	   Additional	  
information	  is	  provided	  in	  section	  2.1.3	  (“Gene	  flow”).	  	  	  	  
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IV	   Final	  comments	  
According	  to	  the	  Brazilian	  Normative	  Act	  No.	  02	  passed	  on	  November	  27,	  2006,	  Intacta	  RR2	  
Pro	  is	  classified	  under	  Risk	  Class	  1	  (low	  individual	  risk	  and	  low	  collective	  risk)	  (CTNBio	  2006).	  
According	   to	   the	   applicant,	   this	   is	   because	   it	   contains	   genetic	   material	   from	   donor	   and	  
receptor	  organisms	   that	  do	  not	   cause	  harm	   to	  human	  and	  animal	  health,	  and	   therefore	   it	  
does	   not	   cause	   adverse	   effects	   in	   crops	   and	   the	   environment	   (Berger	   and	   Braga	   2009).	  
Contrary	  to	  this	  assertion,	  the	  literature	  provides	  indications	  of	  harmful	  and	  adverse	  effects	  
to	   the	  environment	  and	   to	  health	   (both	  animal	   and	  human),	   as	  well	   as	   to	   socio-‐economic	  
conditions,	  particularly	  over	  the	  medium-‐	  and	  long-‐term.	  
	  
The	   literature	   related	   to	   the	   biosafety	   of	   GM	   HT	   plants	   has	   a	   number	   of	   important	  
limitations	  making	  a	  comprehensive	  analysis	  of	  GM	  plants’	  sustainability	  difficult.	  These	  are:	  
	  

-‐ Methodological	  limitations	  of	  studies	  indicating	  positive	  results.	  The	  trend	  of	  using	  a	  
reduced	   and	   repetitive	   set	   of	   indicators	   is	   noticeable	   in	   an	   important	   portion	   of	  
scholarly	  work	  reporting	  beneficial	  effects	  of	  GM	  plants,	  e.g.	  compositional	  analysis	  
based	  on	  substantial	  equivalence	  in	  the	  case	  of	  research	  on	  potential	  health	  effects,	  
and	  change	   in	  production	  costs	  and	  yield	   in	   the	  case	  of	   socio-‐economic	  aspects.	  A	  
deeper	   analysis	   of	   some	   of	   these	   studies	   (Catacora-‐Vargas	   et	   al.	   forthcoming	  
publication)	   reveals	   other	   methodological	   limitations,	   among	   them	   the	   lack	   of	  
consideration	  of	  possible	   long-‐term	  effects.	  Therefore,	  the	   large	  number	  of	  studies	  
indicating	   positive	   impacts	   of	   GM	   crops	   becomes	   less	   important	   as	   their	  
methodological	  robustness	  may	  be	  questioned.	  

	  
-‐ The	   majority	   of	   the	   research	   compares	   GM-‐based	   agriculture	   to	   conventional	  

industrial	  production	  systems.	  This	  imposes	  difficulties	  for	  comparative	  analysis	  due	  
to	   two	   important	   factors.	   First,	   significant	   differences	   are	   masked	   given	   the	  
similarity	  between	  GM	  and	  non-‐GM	  conventional	  industrial	  systems	  in	  terms	  of	  their	  
technological	  package	  and	  their	  ecological,	  social	  and	  economic	  effects.	  Second,	  the	  
gaps	   of	   knowledge	   on	   other	   production	   systems	   (e.g.	   IPM,	   organic	   and	  
agroecological	  approaches)	  are	  not	  addressed.	  	  

	  
-‐ Strong	   focus	   on	   single-‐trait	   GM	   HT	   plants.	   As	   a	   result,	   most	   of	   the	   information	  

available	  relates	   to	  single	  GM	  HT	  events	  and	  not	   to	  stacked	  ones.	  Accordingly,	   the	  
literature	   rarely	   addresses	   the	   combinatorial	   and	   additive	   effects	   of	  multiple-‐trait	  
GM	  crops.	  	  
	  

-‐ Common	   overlooking	   of	   the	   inherent	   technological	   package	   and	   its	   application	   in	  
real	  field	  conditions.	  Examples	  of	  this	  limitation	  are	  a	  number	  of	  studies	  that	  do	  not	  
consider	  the	  applications	  of	  the	  herbicide	  inherent	  to	  the	  genetic	  modification,	  and	  
analysis	   of	   the	   herbicide	   based	   on	   the	   use	   of	   active	   ingredient	   and	   not	   of	   the	  
commercial	  formulations	  used	  during	  field	  production.	  
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These,	   among	   other	   methodological	   limitations	   (i.e.	   inconsistent	   selection	   of	   control,	   see	  
more	   in	   section	   2.1.5	   “Comparison	  with	   controlled	   plants”),	   are	   present	   in	   the	   dossier	   of	  
Intacta	  RR2	  Pro	  submitted	  to	  the	  Brazilian	  authorities.	  These	  limitations	  partially	  explain	  the	  
kinds	  of	  findings	  reported	  by	  the	  applicant:	  all	  of	  them	  showing	  no	  possible	  adverse	  effects	  
in	  contrast	  to	  a	  significant	  body	  of	  literature.	  
	  
Tables	   2,	   3	   and	   4	   summarize	   the	   findings	   reported	   in	   the	   dossier	   on	   Intacta	   RR2	   Pro	  
elaborated	  by	  the	  applicant	  and	  the	  reviewed	  literature,	  organized	  according	  to	  the	  guiding	  
questions	  of	  the	  NBAB	  to	  assess	  the	  sustainability	  of	  GM	  HT	  plants	  (see	  Annex).	  As	  shown	  in	  
the	  Tables,	   the	   information	  on	   Intacta	  RR2	  Pro	  as	  a	   stacked	  event	   is	   scarce	   from	  both	   the	  
dossier	  and	  the	  literature.	  The	  majority	  of	  the	  findings	  are	  on	  Roundup	  Ready®	  soybean.	  	  
	  
Given	  the	   limited	  research	  on	  stacked	  GM	  HT	  crops	  such	  as	   Intacta	  RR2	  Pro,	   the	  biosafety	  
regulatory	   framework	   faces	   the	  challenge	  of	  having	   to	  make	  decisions	  under	  conditions	  of	  
incomplete	   knowledge.	   The	   findings	   in	   this	   report	   clearly	   reveal	   that	   more	   empirical	  
research	   is	   still	   needed	   on	   the	   multiple	   dimensions	   of	   sustainability	   of	   GM	   HT	   plants,	  
including	   independent	   research	   regarding	   possible	   adverse	   effects	   at	   ecological,	   socio-‐
economic	  and	  human	  health,	  particularly	  of	  multiple-‐trait	  GM	  varieties.	  	  
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Table	  2.	  Summary	  of	  the	  reported	  information	  on	  “Environmental	  sustainability	  and	  
ecology”	  of	  the	  genetically	  modified	  plants,	  according	  to	  the	  NBAB	  guiding	  questions.	  
	   	  

Criteria	   Specific	  effect	  

Applicant	   Other	  sources	   Applicant	   Other	  sources	  

Type	  of	  impacts	  reported	  *	  /	  **	  
IntactaTM	  Roundup	  ReadyTM	  2	  Pro	  soybean	  

Type	  of	  impacts	  reported	  
Roundup	  ReadyTM	  soybean	  

(+)	   (-‐)	   NR	   (+)	   (-‐)	   NR	   (+)	   (-‐)	   NR	   (+)	   (-‐)	   NR	  

Ch
ar
ac
te
riz
at
io
n	  
of
	  

th
e	  
G
M
	  H
T	  
pl
an

t	   Genotypic	  and	  phenotypic	  characterization	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	  

Stability	  of	  the	  genome,	  genetic	  expression	  and	  properties	   	   	   	   	   	   	   	   	   	   	   	   	  

Substantial	  equivalence	  to	  the	  unmodified	  parent	   	   	   	   	   	   	   	   	   	   	   	   	  

Inclusion	  of	  antibiotic	  resistance	  marker	  genes	   NO	   	   	   	   	   	   	   	   	   	   YES	   	  

In
te
ra
ct
io
n	  

be
tw

ee
n	  
th
e	  
G
M
	  

HT
	  p
la
nt
	  a
nd

	  th
e	  

en
vi
ro
nm

en
t	  

Characterization	  of	  the	  environmental	  and	  ecological	  conditions	   NO	   	   	   	   YES	   	   	   	   	   YES	   YES	   	  

Changes	  in	  the	  plant´s	  genome,	  genetic	  expression	  and	  properties	   	   	   	   	   	   	   	   	   	   	   	   	  

Effects	  of	  the	  ecological	  conditions	  on	  the	  chemical	  properties	  	   	   	   	   	   	   	   	   	   	   	   	   	  

Effect	  of	  the	  GM	  HT	  plant	  on	  the	  environment	  	   	   	   	   	   	   	   	   	   	   	   	   	  

G
en

e	  
flo

w
	   Risk	  of	  vertical	  gene	  transfer	   NO	   	   	   	   	   	   NO	   	   	   NO	   YES	   	  

Risk	  of	  horizontal	  gene	  transfer	   NO	   	   	   	   	   	   	   	   	   NO	   YES	   	  

Seed-‐mediated	  gene	  flow	   	   	   	   	   	   	   	   	   	   	   YES	   	  

Bi
ol
og
ic
al
	  

di
ve
rs
ity

	   Effects	  on	  the	  health	  of	  non-‐target	  organism	   	   	   	   	   	   	   	   	   	   	   	   	  

Material	  used	  for	  exposure	   BACT	   	   	   	   	   	   BACT	   	   	  
BACT	  

PLT	  
BACT	  

PLT	  
	  

Co
nt
ro
l	  p
la
nt
s	   Comparison	  to	  the	  closest	  genetic	  relative	  	   NO	  	   	   	   	   	   	   YES	   	   	   YES	  

NO	   YES	   	  

Comparison	  under	  the	  glyphosate	  application	   NO	   	   	   	   YES	   	   NO	   	   	   YES	  
NO	   YES	   	  

Comparison	  under	  biotic	  and	  abiotic	  stress	  factors	   	   	   	   	   	   	   	   	   	   	   	   	  

	  
*	  The	  colors	  represent	  the	  relative	  availability	  of	  information	  on	  the	  corresponding	  topic.	  It	  does	  not	  give	  any	  indication	  on	  the	  amount	  of	  
information	  available.	  

**	  (+)	  =	  Positive	  effect;	  (-‐)	  =	  Negative	  effect;	  NR	  =	  Not	  reported;	  Dashed	  line	  =	  Not	  applicable.	  
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Table	  3.	  Summary	  of	  the	  reported	  information	  on	  “Environmental	  sustainability	  and	  
ecology”	  of	  the	  herbicide,	  according	  to	  the	  NBAB	  guiding	  questions.	  
	  

	  
	  
	   	  

Criteria	   Specific	  effect	  

Applicant	   Other	  sources	   Applicant	   Other	  sources	  

Type	  of	  impacts	  reported	  */**	  
IntactaTM	  Roundup	  ReadyTM	  2	  Pro	  soybean	  

Type	  of	  impacts	  reported	  
Roundup	  ReadyTM	  soybean	  

(+)	   (-‐)	   NR	   (+)	   (-‐)	   NR	   (+)	   (-‐)	   NR	   (+)	   (-‐)	   NR	  

Mechanism	  by	  which	  the	  herbicide	  functions	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	  

Ef
fe
ct
s	  o

f	  a
lte

re
d	  
sp
ra
yi
ng
	  re

gi
m
e	  

Pr
es
er
va
tio

n	  
of
	  th

e	  
bi
ol
og
ic
al
	  

di
ve
rs
ity

	  

Health	  effects	  on	  non-‐target	  organism	   	   	   	   	   	   	   	   	   	   	   	   	  

Changes	  in	  biodiversity	  of	  plants	  and	  animals	   	   	   	   	   	   	   	   	   	   	   	   	  

Effects	  on	  soil	  microflora	  and	  microfauna	   	   	   	   	   	   	   	   	   	   	   	   	  

Effects	  on	  growth	  cycle	  or	  division	  of	  eukaryotic	  cells	   	   	   	   	   	   	   	   	   	   	   	   	  

Health	  effects	  from	  the	  intake	  of	  products	  from	  the	  GM	  HT	  plant	   	   	   	   	   	   	   	   	   	   	   	   	  

Hormone	  mimicking	  and	  inhibiting	  effects	   	   	   	   	   	   	   	   	   	   	   	   	  

Glyphosate	  and	  metabolite	  residues	  in	  plant	  tissue	  and	  soil	   	   	   	   	   	   	   	   	   	   	   	   	  

Changes	  in	  the	  timing	  of	  herbicide	  application	   	   	   	   	   	   	   	   	   	   	   	   	  

Herbicide	  drift	  on	  non-‐GM	  crops	   	   	   	   	   	   	   	   	   	   	   	   	  

Changes	  in	  the	  volume	  of	  herbicides	  used	   	   	   	   	   	   	   	   	   	   	   	   	  

Changes	  in	  the	  profile	  of	  herbicides	  used	   	   	   	   	   	   	   	   	   	   	   	   	  

Emergence	  of	  unexpected	  combinatorial	  or	  synergistic	  effects	   	   	   	   	   	   	   	   	   	   	   	   	  

Re
si
st
-‐

an
ce
	   Problems	  associated	  with	  herbicide	  resistance	   	   	   	   	   	   	   	   	   	   	   	   	  

Strategies	  to	  prevent	  herbicide-‐resistance	  development	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	  

So
il	  

Effects	  on	  soil	  erosion	   	   	   	   	   	   	   	   	   	   	   	   	  

Effects	  on	  soil	  pH	  	   	   	   	   	   	   	   	   	   	   	   	   	  

Changes	  in	  soil	  nutrient	  composition	   	   	   	   	   	   	   	   	   	   	   	   	  

W
at
er
	   Water	  pollution	  with	  new	  proteins	  and	  herbicides	   	   	   	   	   	   	   	   	   	   	   	   	  

Changes	  in	  soil	  evapotranspiration	   	   	   	   	   	   	   	   	   	   	   	   	  

Energy	  /	  Changes	  in	  the	  amount	  of	  energy	  consumed	   	   	   	   	   	   	   	   	   	   	   	   	  

Climate	  	  /	  Emission	  of	  greenhouse	  gases	   	   	   	   	   	   	   	   	   	   	   	   	  

	  
*	  The	  colors	  represent	  the	  relative	  availability	  of	  information	  on	  the	  corresponding	  topic.	  It	  does	  not	  give	  any	  indication	  on	  the	  amount	  of	  
information	  available.	  

**	  (+)	  =	  Positive	  effect;	  (-‐)	  =	  Negative	  effect;	  NR	  =	  Not	  reported;	  Dashed	  line	  =	  Not	  applicable.	  
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Table	  4.	  Summary	  of	  the	  reported	  information	  on	  “Environment,	  economic	  and	  social	  
sustainability”,	  according	  to	  the	  NBAB	  guiding	  questions.	  
	  

	  
	  
	  
	  
	   	  

Criteria	   Specific	  effect	  

Applicant	   Other	  sources	   Applicant	   Other	  sources	  

Type	  of	  impacts	  reported	  */**	  
IntactaTM	  Roundup	  ReadyTM	  2	  Pro	  soybean	  

Type	  of	  impacts	  reported	  
Roundup	  ReadyTM	  soybean	  

(+)	   (-‐)	   NR	   (+)	   (-‐)	   NR	   (+)	   (-‐)	   NR	   (+)	   (-‐)	   NR	  

Ri
gh
t	  t
o	  
su
ff
ic
ie
nt
,	  s
af
e	  
an

d	  
he

al
th
y	  
fo
od

	  

Fo
od

	  se
cu
rit
y	   Changes	  in	  input	  factors	  per	  production	  unit	   	   	   	   	   	   	   	   	   	   	   	   	  

Changes	  in	  yield	   	   	   	   	   	   	   	   	   	   	   	   	  

Purpose	  of	  the	  HT	  plant	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	   -‐-‐	  
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Annex	  –	  Sustainability	  questions	  for	  applicants	  as	  defined	  by	  the	  NBAB	  
	  
Table	  A1.	  Sustainable	  development	  environment/ecology	  questions	  (related	  to	  the	  HT	  plant).	  

Criteria	   Specific	  effect	  

	   	  

1.	  Characterization	  
of	  the	  GM	  HT	  plant	  

a.	  Has	  the	  HT	  crop	  been	  thoroughly	  genotyped	  and	  phenotyped?	  

b.	  Are	  the	  genome,	  gene	  expression	  and	  properties	  of	  the	  HT	  crop	  stable	  over	  time	  
and	  through	  several	  generations?	  

c.	  Is	  the	  HT	  crop	  substantially	  equivalent	  to	  the	  unmodified	  parent	  plant	  with	  the	  
exception	  of	  the	  inserted	  gene	  and	  the	  protein	  it	  expresses,	  and	  does	  the	  answer	  apply	  
irrespective	  of	  cultivation	  site	  and	  conditions?	  

d.	  Is	  the	  HT	  crop	  resistant	  to	  more	  than	  a	  one	  herbicide?	  	  

e.	  Does	  the	  HT	  crop	  have	  of	  a	  gene	  for	  resistance	  to	  antibiotics?	  

2.	  Interaction	  
between	  the	  GM	  
HT	  plant	  and	  the	  
environment	  

a.	  Is	  the	  environment,	  i.e.	  the	  ecological	  conditions	  in	  the	  cultivation	  area,	  thoroughly	  
characterized	  and	  explained?	  	  

b.	  Do	  the	  HT	  plant´s	  genome,	  gene	  expression	  or	  properties	  change	  when	  the	  plant	  is	  
cultivated	  in	  different	  places?	  

c.	  Might	  the	  metabolisms,	  chemical	  composition	  and/or	  nutritional	  value	  of	  the	  HT	  
plant	  change	  because	  of	  the	  ecological	  conditions	  in	  the	  cultivation	  area?	  	  

d.	  Might	  the	  effects	  of	  the	  HT	  plant	  on	  the	  environment	  or	  its	  interaction	  with	  the	  
environment	  vary,	  depending	  on	  the	  conditions	  in	  the	  cultivation	  area	  or	  the	  
surrounding	  area?	  	  

3.	  Gene	  flow	  
a.	  Is	  there	  a	  risk	  of	  vertical	  gene	  transfer	  to	  other	  species?	  

b.	  Is	  there	  a	  risk	  of	  horizontal	  gene	  transfer	  to	  other	  species?	  

4.	  Preservation	  of	  
biological	  
diversity	  

a.	  Might	  the	  cultivation	  of	  the	  HT	  plant	  have	  health	  effects	  (toxic,	  immunological,	  
including	  allergic,	  or	  anti-‐nutrient	  effects)	  that	  are	  acute;	  chronic	  or	  long-‐term;	  and/or	  
lead	  to	  a	  change	  in	  the	  viability,	  fertility	  and	  development	  rate	  of	  non-‐target	  organism,	  
i.e.	  wild	  populations	  of:	  

• Mammals	  
• Birds	  
• Amphibians/reptiles	  
• Insects	  (herbivores,	  predators,	  pollinators	  and	  decomposers)	  
• Red-‐listed	  species	  
• Prioritizes	  species?	  

b.	  Have	  the	  conclusions	  of	  4a	  been	  drawn	  on	  the	  basis	  of	  exposure	  to:	  

• Plant	  material	  from	  the	  HT	  plant?	  
• The	  protein	  expressed	  by	  the	  inserted	  gene,	  after	  extraction	  from	  tissues	  

from	  the	  HT	  plant?	  
• The	  protein	  expressed	  by	  the	  inserted	  gene	  in	  the	  organisms	  it	  is	  obtained	  

from?	  

5.	  Comparison	  
with	  control	  
plants	  

a.	  Has	  the	  GM	  HT	  plant	  been	  compared	  with	  its	  closest	  genetic	  relative	  under	  the	  same	  
ecosystem	  conditions?	  

b.	  Have	   the	  characterization	  and	  comparative	   investigations	  been	  made	  with	  GM	  HT	  
plants	  that	  	  

• Have	  been	  sprayed	  with	  the	  herbicide(s)	  that	  they	  are	  modified	  to	  tolerate?	  
• Have	  been	  exposed	  to	  predators	  or	  other	  biotic	  or	  abiotic	  stress	  factors?	  
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Table	  A1.	  Continuation	  (questions	  related	  to	  the	  herbicide).	  

	  

Criteria	   Specific	  effect	  

6.	  	  Characterization	  of	  the	  herbicide	   What	  are	  the	  mechanisms	  by	  which	  the	  herbicide(s)	  function?	  

7.	  Effects	  of	  
altered	  spraying	  
regime	  (change	  
in	  frequency,	  
concentration,	  
type	  of	  
herbicide)	  

a.	  Preservation	  
of	  biological	  
diversity	  

i.	  Might	  the	  cultivation	  of	  the	  HT	  plant	  cause	  health	  effects	  (toxic,	  
immunological,	  including	  allergic,	  or	  anti-‐nutrient	  effects)	  that	  are	  
acute;	  chronic	  or	  long-‐term;	  and/or	  lead	  to	  a	  change	  in	  the	  viability,	  
fertility	  and	  development	  rate	  of	  non-‐target	  organism,	  i.e.	  wild	  
populations	  of:	  

• Mammals	  
• Birds	  
• Amphibians/reptiles	  
• Insects	  (herbivores,	  predators,	  pollinators	  and	  

decomposers)	  
• Red-‐listed	  species	  
• Prioritizes	  species?	  

ii.	  Might	  cultivation	  of	  the	  HT	  crop	  lead	  to	  a	  change	  in	  the	  biodiversity	  
of	  weeds	  and	  animals	  (vertebrates	  and	  invertebrates)?	  

iii.	  Might	  cultivation	  of	  the	  HT	  crop	  harm	  microflora	  and	  microfauna	  in	  
the	  soil?	  

iv.	  Might	  the	  herbicide(s)	  or	  the	  degradation	  product(s)	  thereof	  affect	  
the	  growth	  cycle	  or	  division/proliferation	  of	  eukaryotic	  cells,	  and	  in	  
such	  case,	  how?	  

v.	  Might	  the	  herbicide(s)	  or	  degradation	  product(s)	  thereof	  have	  a	  
hormone-‐mimicking	  or	  hormone-‐inhibiting	  effect?	  	  

vi.	  How	  long	  and	  in	  what	  concentrations	  do(es)	  the	  herbicide(s)	  and	  
degradation	  products	  remain	  in	  plant	  tissue	  and	  different	  soil	  types?	  	  

b.	  Does	  cultivation	  of	  the	  HT	  crop	  result	  in	  a	  change	  in	  the	  timing	  of	  herbicide	  application?	  

c.	  Does	  cultivation	  of	  the	  HT	  crop	  increase	  the	  risks	  of	  herbicide	  drift,	  and	  thereby	  also	  the	  
risk	  that	  non-‐GM	  crops	  in	  surrounding	  areas	  may	  be	  unintentionally	  affected?	  

d.	  Does	  cultivation	  of	  HT	  crop	  lead	  to	  increase/decrease	  use	  of	  herbicide?	  	  

e.	  Does	  cultivation	  of	  the	  HT	  crop	  lead	  to	  the	  use	  of	  herbicides	  with	  more/less	  adverse	  
effects	  than	  previously?	  

f.	  Might	  unexpected	  combinatory	  effects	  such	  as	  additive	  or	  synergistic	  effects	  occur	  when	  
more	  than	  one	  herbicide	  is	  used	  in	  the	  same	  area?	  	  

8.	  Resistance	  of	  
other	  plants	  to	  
the	  herbicide	  

a.	  What	  are	  the	  resistance	  problems	  associated	  with	  the	  herbicide	  in	  the	  cultivation	  area?	  

b.	  What	  strategies	  are	  used	  to	  prevent	  the	  development	  of	  resistance	  in	  plants	  other	  than	  
the	  HT	  crop	  (example:	  integrated	  plant	  protection)?	  
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Table	  A1.	  Continuation	  (questions	  related	  to	  the	  herbicide).	  

Criteria	   Specific	  effect	  

9.	  Soil	  

a.	  Does	  cultivation	  of	  the	  HT	  plant	  lead	  to	  more/less	  soil	  erosion?	  	  

b.	  Does	  cultivation	  of	  the	  HT	  plant	  lead	  to	  higher/lower	  soil	  pH?	  	  

c.	  Does	  cultivation	  of	  the	  HT	  plant	  lead	  to	  a	  change	  in	  the	  nutrient	  composition	  of	  the	  soil?	  	  

10.	  Water	   a.	  Might	  cultivation	  of	  the	  HT	  crop	  change	  the	  water	  spraying	  regime	  so	  that	  water	  sources	  
and	  groundwater	  become	  polluted	  by	  “new”	  proteins	  and	  residues	  of	  herbicide	  or	  
degradation	  products	  thereof?	  	  

b.	  Might	  the	  cultivation	  of	  the	  HT	  crop	  reduce	  water	  evaporation	  as	  a	  result	  of	  less	  tilling?	  

11.	  Energy	  	   Is	  there	  an	  increase	  or	  decrease	  in	  the	  energy	  consumed	  in	  connection	  with	  cultivation	  of	  
the	  HT	  plant,	  measured	  by	  means	  of	  life	  cycle	  analysis	  of	  the	  full	  production	  and	  harvesting	  
cycle?	  

12.	  Climate	  	   Do	  the	  greenhouse	  emissions	  associated	  with	  the	  cultivation	  of	  the	  HT	  plant,	  as	  measured	  
by	  life	  cycle	  analysis	  of	  the	  full	  production	  and	  harvesting	  cycle,	  increase	  or	  decrease?	  
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Table	  A2.	  Sustainable	  development	  economy	  and	  society	  questions	  

Criteria	   Specific	  effect	  

1.	  Right	  to	  
sufficient,	  safe	  
and	  healthy	  food	  

1.1.	  Food	  
security	  

a.	  Does	  the	  HT	  plant	  contribute	  to	  reduce/increase	  input	  
factors	  per	  production	  unit?	  

b.	  Does	  the	  yield	  per	  unit	  area	  increase/decrease?	  

c.	  What	  is	  the	  purpose	  of	  the	  HT	  plant–will	  it	  be	  used	  for	  food,	  
feed,	  biofuel	  or	  material?	  

1.2.	  Food	  safety	  

a.	  Will	  the	  contents	  and	  quantity	  of	  herbicide	  residues	  (active	  
ingredients	  in	  the	  herbicide)	  in	  food	  increase/decrease?	  

b.	  Will	  intake	  of	  products	  from	  the	  HT	  plant	  have	  health	  
effects	  (toxic,	  immunological,	  including	  allergic,	  or	  anti-‐
nutrient	  effects)	  that	  are	  acute;	  chronic;	  long-‐term;	  and/or	  
lead	  to	  a	  change	  in	  metabolism	  and	  fertility?	  

c.	  Have	  the	  conclusions	  in	  1.2b	  been	  drawn	  on	  the	  basis	  of	  
exposure	  to:	  

• Plant	  material	  from	  the	  HT	  plant?	  
• The	  protein	  expressed	  by	  the	  inserted	  gene,	  after	  

extraction	  from	  the	  tissue	  from	  the	  HT	  plant?	  
• The	  protein	  expressed	  by	  the	  inserted	  gene	  in	  the	  

organism	  it	  is	  obtained	  from?	  

1.3.	  Food	  quality	  

a.	  Does	  the	  HT	  plant	  yield	  better/poorer	  nutrition	  in	  terms	  of	  
composition,	  quantity	  and	  energy	  content?	  	  

b.	  Does	  the	  HT	  plant	  have	  properties	  that	  make	  the	  crop	  last	  
better/more	  poorly	  during	  storage?	  	  

c.	  Does	  cultivation	  of	  the	  HR	  plant	  yield	  greater/less	  benefits	  
for	  the	  consumers?	  	  

2.	  Animal	  health	  
and	  welfare	  	   1.4.	  Feed	  quality	   Do	  the	  products	  of	  the	  HT	  plant	  improve/detract	  from	  feed	  

quality?	  

3.	  Living	  
conditions	  and	  
profitability	  	  for	  
farmers	  who	  
cultivate	  HR	  
plants,	  in	  the	  
short	  term	  (less	  
than	  5	  years)	  and	  
in	  the	  long	  term	  
(more	  than	  20	  
years)	  	  

3.1.	  Health	  and	  
safety	  

a.	  Will	  any	  changes	  in	  the	  use	  of	  the	  herbicide	  affect	  the	  heath	  
of	  the	  farmers/	  farm	  workers	  positively/negatively?	  	  

b.	  Will	  farmers/farm	  workers	  be	  given	  HES	  training	  and	  access	  
to	  protective	  equipment	  and	  the	  information	  they	  need	  in	  
order	  to	  use	  the	  herbicides(s)	  that	  is/are	  to	  the	  used	  with	  the	  
HT	  plant?	  	  

3.2.	  Contacts	  
and	  framework	  
conditions	  	  

Are	  the	  restriction	  on	  the	  access	  to	  seed,	  the	  right	  to	  
terminate	  contracts,	  or	  on	  the	  information	  about	  seeds,	  
spraying	  schedules	  and	  prevention	  of	  resistant	  weeds?	  

3.3.	  
Development	  
cost	  and	  
incomes	  for	  
farmers	  in	  the	  
short-‐term	  (less	  
than	  5	  years)	  
and	  in	  the	  long	  
term	  (more	  than	  
20	  years)	  

a.	  Will	  farmers´	  costs	  for	  input	  factors	  increase/decrease?	  

b.	  Will	  the	  HT	  plants	  reduce	  the	  need,	  in	  the	  short	  and/or	  long	  
term,	  for	  other	  input	  factors	  such	  as	  production	  plan,	  spraying	  
program,	  work	  input	  and	  machinery	  and	  equipment?	  	  

	  

c.	  Will	  any	  resistance	  problems	  increase	  in	  the	  future,	  and	  in	  
the	  event,	  reduce	  profitability	  in	  the	  long	  term?	  	  

3.4.	  Agronomic	  
factors	  	  

What	  sort	  of	  cultivation	  conditions,	  soil	  types	  and	  
technological	  standards	  has	  the	  HT	  plant	  variety	  been	  
developed	  for?	  

3.5.	  Right	  to	  
seeds	  	  

Does	  the	  applicant	  restrict	  the	  farmers´	  possibilities	  of	  saving,	  
exchanging	  or	  selling	  seeds	  from	  their	  own	  harvest?	  
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	  Table	  A2.	  Continuation	  (questions	  related	  sustainable	  development	  economy	  and	  society)	  

	  
	  

Criteria	   Specific	  effects	  

4.	  Living	  conditions	  
and	  profitability	  in	  the	  
production	  area,	  in	  
the	  short	  term	  (less	  
than	  5	  years)	  and	  the	  
long	  term	  (more	  than	  
20	  years)	  	  

4.1.	  Health	  and	  
safety	  	  

Will	  any	  change	  in	  the	  use	  of	  the	  herbicide	  affect	  the	  health	  of	  
the	  community	  positively	  or	  negatively?	  	  

4.2.	  The	  
democratic	  
rights	  and	  
profitability	  of	  
other	  farmers	  

a.	  Are	  these	  rules	  for	  co-‐existence,	  and	  are	  the	  complied	  with,	  
such	  that	  it	  is	  possible	  to	  choose	  to	  cultivate	  non-‐GM,	  for	  
example	  organic,	  crops	  instead	  of	  HT	  crops?	  	  

b.	  Is	  there	  a	  system	  for	  presenting	  the	  spread	  of	  HT	  crops	  to	  
other	  non-‐GM	  crops?	  

c.	  Is	  there	  a	  compensation	  system	  if	  other	  farmers	  are	  affected	  
by	  unintentional	  dispersal	  of	  genes,	  pollen	  or	  seed	  from	  the	  HT	  
crop?	  

d.	  Is	  there	  a	  system	  for	  keeping	  GM	  and	  non-‐GM	  crops	  
separate	  in	  the	  production	  and	  transport	  line	  and,	  in	  the	  
event,	  who	  pays	  for	  this	  system?	  

e.	  Will	  cultivation	  of	  the	  HT	  crop	  lead	  to	  more	  or	  fewer	  
problems	  with	  weeds	  for	  other	  farmers?	  

4.3.	  
Employment	  

a.	  Will	  cultivation	  of	  the	  HT	  crop	  create	  more	  or	  less	  
employment	  locally	  and	  regionally?	  

b.	  Will	  the	  cultivation	  of	  the	  HR	  crop	  create	  more	  or	  less	  
employment	  for	  women?	  

4.4.	  Owners’	  
rights	  

a.	  Will	  the	  cultivation	  of	  the	  HR	  crop	  lead	  to	  changes	  in	  
ownership	  of	  land	  and/or	  water	  in	  the	  area?	  

b.	  Will	  the	  cultivation	  of	  the	  HR	  crop	  lead	  to	  changes	  in	  
ownership	  of	  seed	  in	  the	  area?	  

4.5	  Monitoring	   Will	  the	  HT	  crop	  lead	  to	  greater	  or	  reduced	  need	  for	  
monitoring	  of	  land,	  water	  and	  the	  environment	  around	  the	  
field?	  

4.6.	  Ecosystem	  
functions	  

Will	  the	  HT	  crop	  affect	  ecosystem	  functions	  in	  a	  manner	  that	  
yields	  a	  positive	  or	  negative	  economic	  effect?	  

5.	  Rules	  for	  use	  of	  
herbicides	  

a.	  Is/are	  the	  herbicides(s)	  to	  which	  the	  HT	  plant	  is	  resistant	  prohibited	  or	  
permitted	  for	  restricted	  use	  in	  Norway	  because	  it	  is/they	  are	  a	  hazard	  to	  health	  or	  
the	  environment?	  

b.	  Does/do	  the	  herbicide(s)	  to	  which	  the	  HT	  plant	  is	  resistant	  have	  the	  same	  
effects	  in	  the	  cultivation	  country	  as	  in	  Norway?	  

c.	  Is/are	  the	  herbicide(s)	  on	  lists	  of	  herbicides	  that	  should	  be	  prohibited,	  in	  
international	  agreements?	  

d.	  What	  sort	  of	  rules	  does	  the	  production	  country	  have	  for	  the	  use	  of	  herbicides,	  
and	  are	  these	  rules	  enforced?	  

6.	  Plant	  genetic	  
resources	  for	  food	  
and	  agriculture	  

a.	  Will	  the	  HT	  crop	  be	  cultivated	  in	  an	  area	  defined	  as	  a	  center	  of	  origin	  or	  center	  
of	  diversity	  for	  the	  corresponding	  non-‐GM	  crop?	  

b.	  Are	  there	  will	  relatives	  of	  the	  HR	  plant	  in	  Norway	  or	  the	  country	  of	  cultivation?	  

c.	  Is	  the	  HR	  crop	  available	  for	  further	  plant	  breeding?	  

7.	  Independent	  risk	  
research	  	   Is	  the	  HT	  crop	  available	  for	  independent	  research?	  	  

8.	  Free	  choice	  of	  
agricultural	  systems	  in	  
the	  future?	  

How	  does	  cultivation	  of	  the	  HT	  crop	  affect	  the	  possibility	  of	  changing	  in	  the	  future	  
to	  other	  agricultural	  systems,	  such	  as	  organic	  farming	  or	  farming	  without	  GMOs?	  


