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Our	
  Perspec:ve	
  

•  Although	
  not	
  a	
  party	
  to	
  the	
  CBD,	
  the	
  US	
  is	
  a	
  trading	
  
partner	
  of	
  Par:es	
  to	
  the	
  CBD,	
  and	
  a	
  significant	
  provider	
  
and	
  user	
  of	
  Agricultural	
  GR.	
  

•  We	
  therefore	
  need	
  to	
  consider	
  how	
  an	
  ABS	
  protocol	
  
would	
  affect	
  US	
  and	
  other	
  stakeholders	
  in	
  the	
  
Agriculture	
  Sector.	
  

•  This	
  study	
  collects	
  data	
  on	
  the	
  movement,	
  use	
  and	
  
benefit	
  sharing	
  that	
  currently	
  occurs	
  among	
  US	
  GR	
  
users	
  and	
  providers.	
  

•  Our	
  objec:ve	
  is	
  to	
  understand	
  similari:es	
  and	
  
differences	
  in	
  movement	
  and	
  use	
  of	
  GR	
  among	
  users	
  
and	
  providers	
  of	
  GR	
  for	
  agriculture	
  to	
  inform	
  US	
  
domes:c	
  and	
  foreign	
  policy.	
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Approach	
  
•  Interdisciplinary	
  biology-­‐social	
  science	
  
•  Behavioral	
  –	
  what	
  factors	
  maTer	
  for	
  the	
  way	
  in	
  which	
  

individuals	
  and	
  organiza:ons	
  act?	
  
–  What	
  do	
  we	
  know	
  about	
  the	
  current	
  system?	
  

•  Characteris:cs	
  of	
  actors	
  
•  Current	
  prac:ces	
  
•  Formal	
  structures	
  and	
  procedures	
  that	
  are	
  in	
  place	
  

–  What	
  are	
  the	
  linkages	
  to	
  key	
  issues	
  under	
  discussion	
  –	
  access,	
  
use	
  and	
  benefit	
  sharing.	
  

–  How	
  might	
  na:onal	
  implementa:on	
  of	
  an	
  Interna:onal	
  Regime	
  
affect	
  access,	
  use	
  and	
  benefit	
  sharing	
  strategies	
  of	
  US	
  
stakeholders?	
  

•  Examining	
  current	
  context	
  of	
  access,	
  use,	
  and	
  benefit	
  
sharing	
  to	
  inform	
  stakeholders	
  and	
  policy	
  makers	
  about	
  
poten:al	
  impacts	
  of	
  the	
  IR	
  



Overall	
  Research	
  Ques:ons	
  
	
  Movement	
  
•  Loca:on	
  of	
  GR	
  source,	
  frequency	
  of	
  obtaining	
  new	
  materials;	
  
•  Difficul:es	
  stakeholders	
  face	
  when	
  obtaining	
  GR;	
  
•  Formality	
  of	
  exchange	
  processes;	
  
Product	
  and	
  Process	
  Characteris/cs	
  	
  
•  Use	
  paTerns	
  of	
  the	
  materials	
  within	
  the	
  sector;	
  
•  Stages	
  of	
  research	
  or	
  phases	
  of	
  produc:on	
  are	
  GRFA	
  used;	
  
•  What	
  products	
  of	
  GRFA	
  are	
  used,	
  how	
  GRFA	
  are	
  expressed	
  in	
  final	
  products;	
  
Record	
  Keeping	
  and	
  Repor/ng	
  
•  The	
  use	
  of	
  record	
  keeping;	
  
•  Informa:on	
  about	
  materials;	
  
Biological	
  Characteris/cs	
  	
  	
  
•  Importance	
  of	
  diversity	
  of	
  GR	
  used	
  in	
  different	
  areas	
  of	
  agriculture;	
  
•  Type	
  of	
  biological	
  material	
  used	
  in	
  research;	
  
User	
  Community	
  Characteris/cs	
  	
  
•  Size	
  and	
  structure	
  of	
  research	
  communi:es;	
  
•  Stakeholder	
  awareness	
  about	
  ABS;	
  
•  Rela:onships	
  among	
  stakeholders.	
  



Research	
  Plan	
  
•  Animals	
  and	
  organisms	
  included	
  in	
  this	
  study	
  

•  Aqua:cs	
  –	
  hybrid	
  striped	
  bass,	
  rainbow	
  trout,	
  shrimp	
  
•  Livestock	
  -­‐	
  caTle	
  
•  Microbes	
  –	
  Listeria,	
  Fusarium,	
  porcine	
  respiratory	
  and	
  

reproduc:ve	
  syndrome	
  (PRRS)	
  virus	
  
•  Insects	
  –	
  Honey	
  Bees	
  

•  Collect	
  data	
  on	
  the	
  behavior	
  and	
  a_tudes	
  of	
  US	
  
stakeholders	
  –	
  university,	
  government	
  and	
  private	
  sector.	
  
•  Transac:on	
  data	
  
•  Interviews	
  of	
  stakeholders	
  
•  Na:onal	
  survey	
  of	
  communi:es	
  of	
  users	
  

•  Analyze	
  data	
  to	
  iden:fy	
  commonali:es	
  and	
  dis:nc:ons	
  
across	
  sectors	
  of	
  agriculture.	
  	
  

•  Increase	
  awareness	
  among	
  stakeholders	
  and	
  inform	
  
policy	
  makers	
  on	
  the	
  state	
  of	
  access	
  and	
  use	
  prac:ces	
  



Framework	
  

A	
  subset	
  of	
  characteris:cs	
  of	
  GRFA	
  movement	
  and	
  use.	
  
–  Loca/on	
  and	
  Source	
  –	
  foreign/domes:c	
  and	
  whether	
  the	
  
material	
  comes	
  from	
  collec:ons,	
  nature,	
  farms,	
  etc...	
  

–  Formality	
  of	
  Exchange	
  Processes	
  –	
  the	
  extent	
  to	
  which	
  
movement	
  is	
  communicated	
  to	
  a	
  competent	
  authority.	
  

–  Informa/on	
  Structure	
  –	
  the	
  extent	
  to	
  which	
  the	
  GR	
  
informa:on	
  is	
  centralized	
  or	
  decentralized.	
  

– Visibility	
  –	
  the	
  extent	
  to	
  which	
  the	
  GR	
  is	
  detectable	
  or	
  
reported	
  in	
  the	
  final	
  product	
  or	
  process.	
  

– User	
  Community	
  –	
  size	
  and	
  concentra:on	
  of	
  industry,	
  
extent	
  of	
  collabora:on,	
  stakeholder	
  composi:on.	
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Findings	
  1	
  

Informa:on	
  Structure:	
  Listeria,	
  Aqua:c	
  animals,	
  &	
  CaTle	
  

Listeria	
  	
  
• Records	
  (incl.	
  source	
  and	
  technical	
  info	
  )	
  made	
  available	
  
to	
  users,	
  facilitate	
  valida:on	
  of	
  samples’	
  iden::es.	
  
• Moderate	
  centraliza:on,	
  many	
  different	
  US	
  state	
  
agencies	
  and	
  researchers	
  with	
  their	
  own	
  collec:ons	
  and	
  
knowledge.	
  	
  
• All	
  informa:on	
  may	
  not	
  be	
  readily	
  available	
  or	
  clear.	
  

Rainbow	
  Trout,	
  Shrimp,	
  CaTle	
  and	
  Hybrid	
  Striped	
  Bass	
  
• 	
  All	
  highly	
  centralized	
  informa:on	
  sources.	
  
• 	
  Due	
  to	
  highly	
  coordinated	
  research	
  groups.	
  
• 	
  Due	
  to	
  proprietary	
  nature	
  of	
  the	
  knowledge.	
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Findings	
  2	
  

Formality	
  of	
  Exchange	
  Processes:	
  Listeria	
  &	
  Fusarium	
  

Listeria	
  	
  
• Broad	
  array	
  of	
  government,	
  university,	
  private	
  sector	
  
researchers.	
  
• Significant	
  formal	
  exchange.	
  
• Unknown	
  levels	
  of	
  informal	
  exchange.	
  

Fusarium	
  
• GR	
  held	
  by	
  a	
  large	
  number	
  of	
  researchers	
  -­‐	
  around	
  the	
  
world.	
  
• Significant	
  formal	
  exchange	
  –	
  log	
  books	
  	
  
• Some	
  informal	
  exchange	
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Findings	
  3	
  

Loca:on	
  &	
  Source:	
  Honey	
  Bees	
  &	
  Rainbow	
  Trout	
  

Honey	
  Bees	
  
• 	
  Not-­‐na:ve	
  to	
  US	
  
• 	
  Varroa-­‐mite	
  resistant	
  bees	
  obtained	
  from	
  Russia	
  
• 	
  US-­‐Russian	
  public	
  sector	
  collabora:ons	
  developed	
  bees	
  
and	
  shared	
  knowledge	
  

Rainbow	
  trout	
  
• Na:ve	
  to	
  US	
  
• Germany	
  obtained	
  lines	
  in	
  19th	
  century	
  –	
  turn	
  out	
  to	
  be	
  
whirling	
  disease	
  resistant	
  
• 	
  Improved	
  trout	
  -­‐	
  resilience	
  of	
  stocks	
  in	
  both	
  countries	
  
• 	
  Although	
  rainbow	
  trout	
  is	
  na:ve	
  to	
  US,	
  needed	
  material	
  
may	
  be	
  outside	
  US.	
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Findings	
  4	
  

Visibility	
  in	
  Product:	
  Fusarium	
  &	
  CaTle	
  

Fusarium	
  
• 	
  Need	
  diversity	
  for	
  studies	
  in	
  epidemiology,	
  diagnos:cs,	
  
food	
  safety	
  research,	
  plant	
  breeding,	
  taxonomy,	
  etc.	
  
• 	
  Not	
  visible	
  –	
  used	
  to	
  develop	
  assays	
  or	
  resistant	
  plant	
  
varie:es	
  (not	
  physically	
  present	
  in	
  final	
  product)	
  
• 	
  Not	
  transparent	
  –	
  since	
  there	
  is	
  liTle/no	
  interest	
  in	
  
knowing	
  which	
  races	
  were	
  used	
  for	
  product	
  (other	
  than	
  
level	
  of	
  virulence	
  &	
  mycotoxin	
  produc:on	
  levels)	
  

CaTle	
  	
  
• 	
  Need	
  diversity	
  for	
  produc:vity	
  improvements	
  
• 	
  Very	
  visible	
  –	
  caTle	
  gene:cs	
  known	
  by	
  breeders	
  and	
  
purchaser,	
  can	
  be	
  verified	
  with	
  gene:c	
  tes:ng	
  
• Very	
  transparent	
  -­‐	
  use	
  of	
  specific	
  bulls	
  is	
  highlighted	
  in	
  
market	
  info	
  since	
  pedigree	
  info	
  informs	
  market	
  value.	
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Findings	
  5	
  

User	
  Community	
  Con:nuum:	
  Honey	
  Bees	
  &	
  PRRS	
  

Honey	
  Bees	
  
• 	
  Government	
  and	
  university	
  researchers/breeders	
  
• 	
  Private	
  sector	
  end	
  users	
  (beekeepers	
  and	
  fruit	
  tree	
  
orchard	
  owners)	
  –	
  user	
  of	
  biological	
  resource	
  (improved	
  
bee	
  lines)	
  

PRRS	
  	
  
• 	
  Government,	
  university	
  and	
  private	
  sector	
  researchers	
  
• 	
  End	
  users:	
  Regulatory	
  officials,	
  private	
  sector	
  
• 	
  Government	
  research	
  provides	
  diagnos:cs	
  to	
  regulatory	
  
officials	
  –	
  no	
  market	
  value;	
  same	
  product	
  developed	
  by	
  
private	
  sector	
  would	
  have	
  market	
  value.	
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Foreign/	
  
Domes:c	
  	
  	
  

High	
   High	
   Yes	
  
Small,	
  

Dispersed	
  

Microbes	
  
	
  	
  Food	
  safety	
  pathogen	
  

F/D	
   Med	
   Low	
   No	
   L/D	
  
Listeria	
  

	
  	
  Plant	
  health	
  pathogen	
  
F/D	
   Med	
   Med	
   No	
   L/D	
  

Fusarium	
  
	
  	
  Animal	
  health	
  pathogen	
  

F/D	
   High	
   High	
   No	
   S/C	
  
PRRS	
  

Aqua/cs	
  
Hybrid	
  Striped	
  Bass	
   D	
   Med	
   High	
   Yes	
   S/C	
  

Rainbow	
  Trout	
   F/D	
   High	
   High	
   Yes	
   S/C	
  

Shrimp	
   F	
   Low	
   High	
   yes	
   S/C	
  

Livestock	
  

CaTle	
   D	
   High	
   High	
   Yes	
   L/D	
  

Summary	
  of	
  Findings	
  

Key 
Loc & Source: 
 F = Foreign, D = Domestic 
User Comm: S = Small, L = Large,  
D = Dispersed, C = Centralized 



Overall	
  Summary	
  
There	
  is	
  substan:al	
  varia:on	
  in	
  paTerns	
  of	
  GR	
  access	
  and	
  use	
  in	
  agriculture.	
  

•  Loca:on	
  and	
  Source	
  
–  Diversity	
  maTers.	
  Geographic	
  distribu:on	
  of	
  diversity	
  varies	
  

–  Evidence	
  of	
  exchange	
  over	
  long	
  :me	
  periods;	
  unexpected	
  needs	
  

•  Formality	
  of	
  Exchange	
  
–  Complex	
  landscape	
  of	
  regulators	
  and	
  requirements	
  affec:ng	
  movement	
  and	
  use	
  

–  Evidence	
  of	
  regulatory	
  burden	
  

•  Centralized	
  informa:on	
  Structure	
  
–  Informa:on	
  can	
  be	
  in	
  centralized	
  sources	
  or	
  highly	
  dispersed	
  

–  Informa:on	
  can	
  be	
  highly	
  concentrated	
  in	
  private	
  sector	
  or	
  generally	
  publicly	
  
available	
  

•  Visibility	
  
–  Detectability	
  in	
  the	
  final	
  product	
  varies	
  

–  Incen:ves	
  to	
  disclose	
  vary	
  

•  User	
  Community	
  
–  Substan:al	
  integra:on	
  in	
  research	
  and	
  development	
  across	
  stakeholders	
  

–  Con:nua	
  of	
  users	
  



Overall	
  Summary	
  
There	
  is	
  substan:al	
  varia:on	
  across	
  areas	
  of	
  agriculture.	
  

•  Loca:on	
  and	
  Source	
  
–  Diversity	
  maTers.	
  Geographic	
  distribu:on	
  of	
  diversity	
  varies	
  

–  Evidence	
  of	
  exchange	
  over	
  long	
  :me	
  periods;	
  unexpected	
  needs	
  

•  Formality	
  of	
  Exchange	
  
–  Complex	
  landscape	
  of	
  regulators	
  and	
  requirements	
  affec:ng	
  movement	
  and	
  use	
  

–  Evidence	
  of	
  regulatory	
  burden	
  

•  Centralized	
  informa:on	
  Structure	
  
–  Informa:on	
  can	
  be	
  in	
  centralized	
  sources	
  or	
  highly	
  dispersed	
  

–  Informa:on	
  can	
  be	
  highly	
  concentrated	
  in	
  private	
  sector	
  or	
  generally	
  publicly	
  
available	
  

•  Visibility	
  
–  Detectability	
  in	
  the	
  final	
  product	
  varies	
  

–  Incen:ves	
  to	
  disclose	
  vary	
  

•  User	
  Community	
  
–  Substan:al	
  integra:on	
  in	
  research	
  and	
  development	
  across	
  stakeholders	
  

–  Con:nua	
  of	
  users	
  

A	
  

A – refers to Access. These components of our results would have relevance for discussions about Access in the context of the development of an ABS regime 
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  Summary	
  
There	
  is	
  substan:al	
  varia:on	
  across	
  areas	
  of	
  agriculture.	
  

•  Loca:on	
  and	
  Source	
  
–  Diversity	
  maTers.	
  Geographic	
  distribu:on	
  of	
  diversity	
  varies	
  

–  Evidence	
  of	
  exchange	
  over	
  long	
  :me	
  periods;	
  unexpected	
  needs	
  

•  Formality	
  of	
  Exchange	
  
–  Complex	
  landscape	
  of	
  regulators	
  and	
  requirements	
  affec:ng	
  movement	
  and	
  use	
  

–  Evidence	
  of	
  regulatory	
  burden	
  

•  Centralized	
  informa:on	
  Structure	
  
–  Informa:on	
  can	
  be	
  in	
  centralized	
  sources	
  or	
  highly	
  dispersed	
  	
  

–  Informa:on	
  can	
  be	
  highly	
  concentrated	
  in	
  private	
  sector	
  or	
  generally	
  publicly	
  
available	
  

•  Visibility	
  
–  Detectability	
  in	
  the	
  final	
  product	
  varies	
  

–  Incen:ves	
  to	
  disclose	
  vary	
  

•  User	
  Community	
  
–  Substan:al	
  integra:on	
  in	
  research	
  and	
  development	
  across	
  stakeholders	
  

–  Con:nua	
  of	
  users	
  

A	
  

U	
  

U – refers to Use. These components of our results relate to how materials are used, which would have relevance for discussions about the development of an ABS regime 



Overall	
  Summary	
  
There	
  is	
  substan:al	
  varia:on	
  across	
  areas	
  of	
  agriculture.	
  

•  Loca:on	
  and	
  Source	
  
–  Diversity	
  maTers.	
  Geographic	
  distribu:on	
  of	
  diversity	
  varies	
  

–  Evidence	
  of	
  exchange	
  over	
  long	
  :me	
  periods;	
  unexpected	
  needs	
  

•  Formality	
  of	
  Exchange	
  
–  Complex	
  landscape	
  of	
  regulators	
  and	
  requirements	
  affec:ng	
  movement	
  and	
  use	
  

–  Evidence	
  of	
  regulatory	
  burden	
  

•  Centralized	
  informa:on	
  Structure	
  
–  Informa:on	
  can	
  be	
  in	
  centralized	
  sources	
  or	
  highly	
  dispersed	
  

–  Informa:on	
  can	
  be	
  highly	
  concentrated	
  in	
  private	
  sector	
  or	
  generally	
  publicly	
  
available	
  

•  Visibility	
  
–  Detectability	
  in	
  the	
  final	
  product	
  varies	
  

–  Incen:ves	
  to	
  disclose	
  vary	
  

•  User	
  Community	
  
–  Substan:al	
  integra:on	
  in	
  research	
  and	
  development	
  across	
  stakeholders	
  

–  Con:nua	
  of	
  users	
  

A	
  

U	
  

B$	
  

BS refers to Benefit Sharing. These components of our results relate to how benefit sharing strategies could be developed/strengthened in the development of an ABS regime 



Issues	
  to	
  consider	
  
•  Although	
  there’s	
  general	
  lack	
  of	
  awareness	
  of	
  CBD	
  ABS	
  nego:a:ons	
  

among	
  stakeholders,	
  its	
  underlying	
  principles,	
  such	
  as	
  benefit	
  
sharing,	
  are	
  ac:vely	
  being	
  prac:ced.	
  

•  Greater	
  understanding	
  of:	
  
–  Visibility	
  of	
  GR	
  in	
  end	
  products	
  and	
  processes.	
  
–  Centraliza:on:	
  under	
  what	
  condi:ons	
  does	
  it	
  lead	
  to	
  op:mal	
  access,	
  

use	
  and	
  benefit	
  sharing	
  outcomes.	
  
–  Exis:ng	
  norms,	
  cultures	
  and	
  characteris:cs	
  of	
  user	
  groups	
  
–  Exis:ng	
  benefit	
  sharing	
  prac:ces	
  

•  Educa:on	
  and	
  training	
  –	
  iden:fica:on	
  of	
  species,	
  etc.	
  
•  Scien:fic	
  inves:ga:on	
  into	
  the	
  health	
  of	
  popula:ons	
  

•  Poten:al	
  regulatory	
  linkages:	
  How	
  is	
  the	
  regulatory	
  system	
  
structured	
  for	
  different	
  agricultural	
  areas?	
  

•  Opportuni:es	
  for	
  incen:ves	
  
–  Market	
  benefits	
  to	
  transparency	
  
–  Club	
  goods	
  (eg.	
  microbial	
  commons)	
  
–  Ra:onaliza:on	
  of	
  regulatory	
  processes	
  to	
  minimize	
  burden	
  


