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The	
  Subject	
  of	
  our	
  Report:	
  The	
  Decadal	
  Surveys	
  

The	
  NRC	
  decadal	
  surveys	
  have	
  been	
  a	
  model	
  in	
  the	
  world	
  of	
  
science	
  for	
  how	
  community	
  consensus	
  can	
  be	
  achieved—on	
  
science	
  goals	
  and	
  on	
  a	
  program	
  of	
  ac?vi?es	
  to	
  achieve	
  them…for	
  
four	
  [space	
  science]	
  disciplines	
  that	
  have	
  much	
  in	
  common,	
  but	
  
also	
  many	
  differences	
  in	
  substance,	
  style,	
  and	
  culture.	
  



Science @ NASA executes:  
!  95 missions 

!  121 spacecraft 

!  12 Balloon launches (FY 2015) 

!  20 Sounding rockets (FY 2015) 

!  4,200 Airborne hours (FY 2015) 
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The	
  NRC	
  will	
  convene	
  an	
  ad-­‐hoc	
  commi%ee	
  to	
  consider	
  lessons	
  learned	
  from	
  recent	
  
NRC	
  decadal	
  surveys	
  in	
  space	
  science	
  and	
  	
  NRC	
  mid-­‐decade	
  assessment	
  reports…	
  

…consider	
  the	
  organiza?on,	
  process,	
  priori?za?on,	
  and	
  programma?c	
  aspects	
  of	
  
these	
  decadal	
  surveys	
  in	
  terms	
  of	
  lessons	
  learned	
  and	
  to	
  present	
  a	
  set	
  of	
  op?ons—
best	
  prac?ces—for	
  possible	
  evolu?onary	
  changes	
  and	
  improvements	
  to	
  this	
  process.	
  	
  

Consider	
  ‘best	
  prac?ces’	
  for	
  priori?zing	
  science,	
  CATE,	
  improving	
  budget	
  guidance,	
  
be%er	
  interagency	
  and	
  interna?onal	
  coopera?on,	
  use	
  of	
  decision	
  rules	
  aKer	
  a	
  survey,	
  
and	
  review	
  the	
  role	
  of	
  SSB	
  standing	
  commi%ees.	
  

	
  The	
  NRC	
  workshop	
  “Lessons	
  Learned	
  in	
  Decadal	
  Planning	
  in	
  Space	
  Science”	
  held	
  in	
  
November	
  2012	
  in	
  Irvine	
  	
  will	
  be	
  a	
  major	
  input	
  to	
  the	
  commi%ee's	
  delibera?ons.	
  

	
  from	
  our	
  Statement	
  of	
  Task	
  	
  (full	
  text	
  in	
  Report	
  Preface)	
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Our	
  report	
  is	
  ‘NASA-­‐centric,’	
  but	
  issues	
  are	
  similar	
  for	
  NSF	
  and	
  the	
  other	
  agencies.	
  	
  	
  



The	
  commi%ee’s	
  conclusions	
  are	
  presented	
  in	
  the	
  context	
  of	
  a	
  
successful	
  round	
  of	
  recent	
  decadal	
  surveys…In	
  par?cular,	
  the	
  task	
  of	
  
defining	
  the	
  scien?fic	
  fron?er	
  and	
  deciding	
  on	
  a	
  discipline’s	
  future	
  
direc?on	
  is	
  complex	
  and	
  difficult,	
  but	
  this	
  has	
  been	
  done	
  smoothly	
  
and	
  reliably	
  through	
  the	
  decadal	
  survey	
  process.	
  

The	
  last	
  paragraph:	
  

The	
  commi%ee	
  concludes	
  that	
  the	
  decadal	
  survey	
  process	
  has	
  been	
  
very	
  successful.	
  Indeed,	
  decadal	
  surveys	
  set	
  a	
  standard	
  of	
  excellence	
  
that	
  encourages	
  the	
  hope	
  that	
  similar	
  processes	
  could	
  be	
  applied	
  
more	
  widely	
  across	
  the	
  na?on’s	
  science	
  programs.	
  While	
  it	
  has	
  no	
  
major	
  flaws,	
  the	
  survey	
  process	
  can,	
  and	
  should,	
  improve	
  and	
  evolve.	
  
The	
  remarkable	
  record	
  of	
  decadal	
  surveys	
  makes	
  the	
  commi%ee	
  
op?mis?c	
  that	
  useful	
  changes	
  can	
  and	
  will	
  be	
  made.	
  

From	
  the	
  Report	
  Summary:	
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Chapter	
  1:	
  Introduc?on	
  to	
  Decadal	
  Surveys	
  
	
  A	
  ‘Short	
  Course’	
  in	
  Decadal	
  Surveys	
  
	
  Decadal	
  Survey	
  Structure	
  and	
  ‘Moving	
  Parts’	
  
	
  The	
  Statement	
  of	
  Task	
  of	
  a	
  Decadal	
  Survey*	
  

Chapter	
  2:	
  	
  Decadal	
  Survey	
  Process	
  
	
  Mission	
  Formula.on	
  
	
  Science	
  &	
  Mission	
  Priori.za.on*	
  
	
  Changes	
  in	
  the	
  Priori.za.on	
  Process?*	
  
	
  The	
  “blackout	
  problem”*	
  
	
  The	
  CATE	
  process*	
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  Chapter	
  3:	
  	
  The	
  Decadal	
  Survey	
  Report	
  
	
   	
  	
  	
  	
  The	
  Exis.ng	
  Program	
  
	
   	
  	
  	
  	
  The	
  Survey’s	
  Recommended	
  Program*	
  
	
   	
   	
  	
  –	
  Advice	
  to	
  Agencies	
  
	
   	
   	
  	
  –	
  High	
  Profile	
  Missions	
  
	
   	
  	
  	
  	
  Communica.on	
  of	
  the	
  Decadal	
  Program	
  

	
  Chapter	
  4:	
  	
  	
  Implemen?ng	
  the	
  Decadal	
  Survey	
  
	
   	
  	
  	
  	
  Decision	
  Rules*	
  	
  
	
   	
  	
  	
  	
  	
  Stewardship	
  –	
  SSB	
  &	
  other	
  tac.cal	
  advice*	
  
	
   	
  	
  	
  	
  	
  Interna.onal	
  Ac.vi.es	
  
	
   	
  	
  	
  	
  	
  Interagency	
  Issues	
  

Twin	
  Goals	
  of	
  the	
  Report:	
  A	
  Handbook,	
  and	
  “to	
  improve	
  and	
  evolve”	
  	
  	
  	
  

(1)  to	
  provide	
  a	
  handbook	
  to	
  guide	
  the	
  organizers	
  of	
  future	
  surveys,	
  with	
  a…discussion	
  of	
  
both	
  “tried	
  and	
  true”	
  and	
  novel	
  methods	
  and	
  

(2)  to	
  iden?fy	
  lessons	
  learned	
  from	
  prior	
  surveys	
  and	
  best	
  prac?ces	
  that	
  have	
  been	
  
gleaned	
  from	
  them	
  –	
  to	
  improve	
  the	
  process	
  

(1)  to	
  provide	
  a	
  handbook	
  to	
  guide	
  the	
  organizers	
  of	
  future	
  surveys,	
  with	
  a…discussion	
  of	
  both	
  
“tried	
  and	
  true”	
  and	
  novel	
  methods,	
  and	
  

(2)  to	
  iden?fy	
  lessons	
  learned	
  from	
  prior	
  surveys	
  and	
  best	
  prac?ces	
  that	
  have	
  been	
  gleaned	
  from	
  
them	
  –	
  to	
  improve	
  the	
  process	
  



Twin	
  Goals	
  of	
  the	
  Report:	
  A	
  Handbook,	
  and	
  “to	
  improve	
  and	
  evolve”	
  	
  	
  	
  

(1)  to	
  provide	
  a	
  handbook	
  to	
  guide	
  the	
  organizers	
  of	
  future	
  surveys,	
  with	
  a…discussion	
  of	
  both	
  
“tried	
  and	
  true”	
  and	
  novel	
  methods…	
  

Three	
  examples	
  of	
  ‘guidance’	
  to	
  future	
  surveys:	
  

In	
  some	
  communi?es,	
  implementa?on	
  is	
  not	
  separable	
  from	
  science	
  goals,	
  while	
  in	
  
others	
  the	
  science	
  goal	
  takes	
  precedence	
  and	
  might	
  be	
  implemented	
  in	
  a	
  variety	
  of	
  ways.	
  	
  

Best	
  PracFce:	
  	
  The	
  prac?ce	
  within	
  decadal	
  surveys	
  of	
  not	
  defining	
  specific	
  NASA	
  mission	
  
concepts	
  for	
  lower-­‐cost	
  and	
  competed	
  missions,	
  yet	
  recommending	
  that	
  such	
  missions	
  address	
  
priority	
  decadal	
  survey	
  goals	
  and	
  objec?ves,	
  allows	
  flexibility	
  to	
  leverage	
  innova?ve	
  
implementa?on	
  approaches.	
  

The	
  community’s	
  percep?on	
  of	
  a	
  “fair	
  hearing	
  for	
  all	
  comers”	
  is	
  essen?al:	
  equality	
  of	
  opportunity	
  
must	
  be	
  assured	
  where	
  equality	
  of	
  outcome	
  is	
  not.	
  The	
  survey	
  report	
  and,	
  in	
  par?cular,	
  the	
  panel	
  
reports,	
  record	
  the	
  paths	
  taken	
  through	
  the	
  process	
  by	
  the	
  top	
  science	
  priori?es	
  and	
  favored	
  
implementa?on	
  strategies...the	
  decadal	
  survey	
  report	
  needs	
  to	
  be	
  seen	
  as	
  a	
  consensus	
  
document	
  that	
  is	
  not	
  circumvented	
  by	
  “special	
  interests”	
  pleading	
  their	
  priori?es…	
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Different	
  disciplines	
  priori?ze	
  using	
  different	
  approaches	
  and	
  techniques.	
  	
  Common	
  across	
  
across	
  disciplines	
  is	
  a	
  tendency	
  for	
  survey	
  commi%ees	
  to	
  provide	
  a	
  broad	
  set	
  of	
  priori?za?on	
  	
  	
  	
  
criteria	
  to	
  guide	
  the	
  work	
  of	
  the	
  panels,	
  which	
  individually	
  have	
  a	
  sharper	
  focus.	
  

Earth2007	
  

Planetary	
  
	
  	
  	
  	
  2011	
  	
  

• The	
  most	
  important	
  scien?fic	
  ques?ons	
  facing	
  Earth	
  sciences	
  today	
  
• 	
  Applica?ons	
  and	
  policy	
  making	
  (societal	
  benefits)	
  
• 	
  The	
  long-­‐term	
  observa?onal	
  record	
  of	
  Earth	
  

	
  	
  ‘priority	
  themes’	
  
• 	
  Building	
  new	
  worlds—understanding	
  solar	
  system	
  beginnings	
  
• 	
  Planetary	
  habitats—searching	
  for	
  the	
  requirements	
  of	
  life	
  
• 	
  Workings	
  of	
  solar	
  systems—revealing	
  planetary	
  processes	
  through	
  ?me	
  

	
  ‘priori.za.on	
  criteria’	
  (highly	
  interac.ve	
  comminee-­‐panel	
  system!)	
  
• 	
  Science	
  return	
  per	
  dollar	
  
• 	
  Programma?c	
  balance—striving	
  to	
  achieve	
  an	
  appropriate	
  balance	
  across	
  
	
  	
  	
  the	
  solar	
  system	
  and	
  an	
  appropriate	
  mix	
  of	
  small,	
  medium,	
  and	
  large	
  missions	
  
• 	
  Technological	
  readiness	
  
• 	
  Availability	
  of	
  trajectory	
  opportuni?es	
  within	
  the	
  2013	
  to	
  2022	
  ?me	
  period	
  

Examples	
  of	
  priori.za.on	
  themes	
  and	
  criteria:	
  scien?fic	
  merit,	
  discovery,	
  explora?on)	
  

Science	
  prioriFzaFon	
  –	
  the	
  heart	
  of	
  the	
  decadal	
  survey	
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(2)	
  to	
  iden?fy	
  lessons	
  learned	
  from	
  prior	
  surveys	
  and	
  best	
  prac?ces	
  that	
  
have	
  been	
  gleaned	
  from	
  them	
  –	
  to	
  improve	
  the	
  process	
  



“This	
  analysis	
  should	
  recognize	
  the	
  primacy	
  of	
  science	
  goals	
  over	
  
implemen.ng	
  missions.	
  	
  …should	
  consider,	
  in	
  par.cular,	
  …a	
  two-­‐phase	
  
decadal	
  survey	
  process	
  that	
  results	
  in	
  a	
  science	
  priori.za.on	
  report	
  first	
  and	
  
then,	
  aqer	
  a	
  period	
  of	
  community	
  interac.on	
  with	
  NASA	
  and	
  mission	
  
formula.on,	
  a	
  separate	
  implementa.on	
  priori.za.on	
  report.”	
  

The	
  issue	
  of	
  separa?ng	
  science	
  from	
  mission	
  priori?za?on	
  was	
  a	
  major	
  topic	
  
during	
  the	
  2012	
  Workshop,	
  with	
  each	
  of	
  the	
  four	
  NASA	
  Science	
  Directorships	
  
tou?ng	
  the	
  poten?al	
  advantages	
  of	
  this	
  approach.	
  	
  This	
  was	
  recognized	
  as	
  a	
  
significant	
  departure	
  from	
  the	
  way	
  decadal	
  surveys	
  have	
  been	
  run.	
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From	
  the	
  CommiJee’s	
  Statement	
  of	
  Task	
  

Our	
  comminee	
  charge	
  emphasized	
  the	
  importance	
  of	
  science	
  priori.za.on.	
  



Astro2010’s	
  Science	
  Fron.er	
  Panels	
  were	
  tasked	
  with	
  priori.zing	
  independent	
  of	
  missions.	
  	
  	
  
They	
  wrote	
  inspiring	
  reports	
  that	
  dis.lled	
  science	
  priori.ess	
  into	
  4	
  broad-­‐brush	
  ques.ons	
  for	
  
each	
  of	
  the	
  five	
  subfields	
  of	
  astrophysics.	
  However,	
  there	
  was	
  no	
  further	
  priori.zaton	
  of	
  these	
  
20	
  topics,	
  as	
  the	
  survey	
  found	
  no	
  objec.ve	
  way	
  to	
  rank	
  ‘across	
  the	
  field.’	
  	
  

The	
  report	
  that	
  emerges	
  from	
  the	
  decadal	
  process	
  translates	
  and	
  transforms	
  the	
  scien?fic	
  
aspira?ons	
  of	
  the	
  community	
  into	
  a	
  program:	
  new	
  facili?es	
  (space	
  missions	
  and	
  ground-­‐
based	
  observatories/telescopes),	
  technology	
  and	
  infrastructure	
  development,	
  enhanced	
  
educa?onal	
  opportuni?es,	
  and	
  numerous	
  enabling	
  ac?vi?es…	
  craKed	
  with	
  an	
  awareness	
  
of	
  [agency]	
  research	
  and	
  programma?c	
  interests.	
  

Science	
  &	
  Mission	
  PrioriFzaFon	
  

AKer	
  all,	
  it	
  is	
  first	
  and	
  foremost	
  the	
  science	
  that	
  is	
  being	
  priori?zed	
  in	
  a	
  decadal	
  survey,	
  
not	
  any	
  par?cular	
  design	
  for	
  a	
  mission	
  or	
  facility.	
  

Nevertheless,	
  these	
  SFP	
  ques?ons	
  were	
  the	
  founda?on	
  of	
  the	
  Astro2010’s	
  recommended	
  
program.	
  Taking	
  the	
  next	
  step	
  requires	
  the	
  knowledge	
  of	
  what	
  progress	
  can	
  be	
  made:	
  	
  	
  	
  
By	
  stacking	
  ‘what	
  we	
  want	
  to	
  do’	
  against	
  ‘what	
  we	
  can	
  do’	
  we	
  add	
  another	
  essen?al	
  
dimension	
  to	
  judging	
  science	
  priority.	
  

The	
  richness	
  of	
  this	
  program	
  all	
  flows	
  from	
  the	
  priori.za.on	
  of	
  the	
  science:	
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The	
  commi%ee	
  was	
  also	
  asked	
  to	
  consider	
  a	
  related	
  proposal	
  ma%er:	
  a	
  “two-­‐phase”	
  decadal	
  
survey	
  process,	
  one	
  where	
  science	
  is	
  priori?zed	
  first,	
  as	
  in	
  Astro2010,	
  with	
  a	
  break	
  to	
  
communicate	
  the	
  results	
  to	
  the	
  community	
  and	
  the	
  agencies	
  to	
  “tune”	
  the	
  formula?on	
  of	
  
missions.	
  

Par?cipants	
  in	
  the	
  2012	
  workshop	
  speaking	
  on	
  behalf	
  of	
  planetary	
  science,	
  Earth	
  science,	
  and	
  
heliophysics	
  surveys	
  insisted	
  that	
  their	
  highly	
  interac?ve	
  (and	
  successful)	
  process	
  of	
  science	
  
and	
  mission	
  priori?za?on	
  would	
  be	
  disabled	
  by	
  a%empts	
  to	
  divorce	
  the	
  two.	
  

However,	
  the	
  commi%ee	
  strongly	
  endorses	
  reviewing	
  the	
  'state	
  of	
  the	
  science'	
  before	
  a	
  
new	
  survey	
  begins,	
  as	
  dis?nct	
  from	
  crea?ng	
  a	
  new	
  process	
  to	
  do	
  ‘science	
  priori?za?on.’	
  
Fortunately,	
  there	
  are	
  ongoing	
  ac?vi?es	
  to	
  facilitate	
  that	
  ac?vity,	
  including	
  the	
  midterm	
  
decadal	
  review,	
  and	
  the	
  Space	
  Studies	
  Board	
  with	
  its	
  discipline-­‐specific	
  standing	
  commi%ees.	
  	
  

This	
  [science	
  review]	
  process	
  could	
  include	
  workshops,	
  sessions	
  at	
  mee?ngs	
  of	
  professional	
  
socie?es,	
  white	
  papers,	
  and,	
  perhaps,	
  an	
  NRC-­‐sponsored	
  process	
  under	
  the	
  direc?on	
  of	
  the	
  
Space	
  Studies	
  Board.	
  	
  The	
  goal	
  would	
  be	
  to	
  assess	
  how	
  science	
  has	
  evolved	
  from	
  the	
  last	
  
survey	
  and	
  call	
  a%en?on	
  to	
  	
  emerging	
  areas	
  of	
  promise.	
  Community	
  ideas	
  for	
  implementa?on	
  
of	
  these	
  science	
  themes	
  could	
  lead	
  to	
  preparatory	
  studies	
  of	
  missions	
  and	
  facili?es.	
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  Paul	
  Hertz	
  is	
  running	
  a	
  exemplary	
  program	
  of	
  mission	
  development	
  for	
  Astrophysics.	
  

	
  	
  	
  	
  	
  	
  	
  –	
  A	
  similar	
  global	
  process	
  for	
  advancing	
  poten.al	
  interna.onal	
  missions	
  is	
  possible.	
  	
  	
  



Lesson	
  Learned:	
  The	
  tendency	
  to	
  over-­‐define	
  mission	
  concepts	
  in	
  pursuit	
  of	
  more	
  accurate	
  
cost	
  evalua?on	
  can	
  s?fle	
  crea?ve	
  approaches	
  to	
  addressing	
  survey	
  goals.	
  

Best	
  PracFce:	
  Decadal	
  surveys	
  can	
  present	
  their	
  implementa?on	
  strategies	
  as	
  reference	
  
missions	
  —that	
  is,	
  a	
  credible	
  hardware	
  configura?on	
  that	
  can	
  achieve	
  the	
  science	
  goals	
  and	
  
is	
  sufficiently	
  defined	
  for	
  robust	
  cost	
  evalua?on	
  (but	
  not	
  a	
  plan	
  for	
  detailed	
  implementa?on)	
  

The	
  Astro2010	
  survey’s	
  report	
  emphasized	
  that	
  “opFmizing	
  [but	
  not	
  choosing]	
  the	
  
implementa?on	
  of	
  their	
  decadal	
  aspira?ons	
  is	
  the	
  responsibility	
  of	
  agency	
  managers.”	
  
Indeed,	
  our	
  comminee	
  cited	
  the	
  trend	
  in	
  decadals	
  to	
  “over-­‐specify	
  missions”	
  as	
  tying	
  
NASA’s	
  hands	
  in	
  implemen.ng	
  the	
  decadal	
  program.	
  	
  

Response:	
  The	
  comminee	
  suggests	
  ‘best	
  prac.ces’	
  to	
  give	
  SMD	
  program	
  managers	
  more	
  
flexibility	
  to	
  incorporate	
  other	
  agency	
  [NASA]	
  interests,	
  take	
  advantages	
  of	
  new	
  
technology,	
  	
  interna.onal	
  par.cipa.on,	
  etc.	
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What	
  moFvated	
  “science	
  first”	
  or	
  “science	
  only?”	
  

Boland:	
  The	
  report	
  tries	
  hard	
  to	
  make	
  the	
  point	
  that	
  commi%ees	
  need	
  to	
  be	
  explicit	
  about	
  
what	
  they’re	
  priori?zing	
  	
  –	
  	
  e.g.,	
  a	
  cost-­‐capped	
  mission	
  addressing	
  certain	
  priority	
  
objec?ves?	
  (or)	
  an	
  explicit	
  direc?on	
  for	
  implementa?on	
  based	
  on	
  detailed	
  studies	
  and	
  cost	
  
evalua?ons?	
  –	
  	
  so	
  the	
  agencies	
  can	
  make	
  the	
  appropriate	
  decisions	
  during	
  implementa?on.	
  



During	
  the	
  formula?on	
  of	
  the	
  decadal	
  survey,	
  changes	
  from	
  previous	
  no?onal	
  “out-­‐year”	
  
budgets	
  for	
  NASA	
  may	
  occur	
  in	
  OMB’s	
  formula?on	
  of	
  the	
  president’s	
  budget	
  request	
  for	
  the	
  
coming	
  year	
  and	
  no?onal	
  budgets	
  for	
  the	
  following	
  4	
  years.	
  The	
  net	
  effect	
  can	
  be	
  that	
  a	
  survey’s	
  
recommenda?ons	
  may	
  be	
  inconsistent	
  with	
  the	
  budget	
  available	
  when	
  the	
  decadal	
  report	
  
becomes	
  available.	
  In	
  addi?on,	
  because	
  the	
  Academies	
  cannot	
  share	
  the	
  status	
  of	
  the	
  survey’s	
  
recommenda?ons	
  while	
  commi%ee	
  delibera?ons	
  are	
  ongoing,	
  the	
  recommenda?ons	
  cannot	
  be	
  
used	
  to	
  communicate	
  science	
  community	
  planning	
  to	
  NASA	
  or	
  other	
  agencies	
  for	
  use	
  in	
  
formula?ng	
  arguments	
  to	
  OMB	
  for	
  future	
  funding.	
  

A	
  different	
  approach	
  to	
  sekng	
  an?cipated	
  funding	
  levels,	
  one	
  separated	
  from	
  year-­‐to-­‐year	
  
expecta?ons	
  and	
  fulfillment,	
  would	
  be	
  to	
  use	
  the	
  	
  previous	
  budgets	
  of	
  the	
  par?cular	
  NASA	
  or	
  NSF	
  
division,	
  averaged	
  over	
  some	
  number	
  of	
  years	
  preceding	
  the	
  survey,	
  as	
  a	
  “baseline”	
  	
  
budget	
  for	
  the	
  survey	
  program.	
  A	
  flat	
  budget,	
  perhaps	
  with	
  a	
  yearly	
  adjustment	
  for	
  infla?on,	
  
could	
  be	
  the	
  star?ng	
  point	
  for	
  planning	
  a	
  program,	
  with	
  a	
  possible	
  “up”	
  and	
  “down”	
  adjustment	
  
assumed	
  to	
  provide	
  a	
  budget	
  that	
  would	
  envelope	
  future	
  fluctua?ons	
  in	
  the	
  division	
  budgets.	
  

14	
  

From	
  the	
  CommiJee’s	
  Statement	
  of	
  Task	
  

“Review	
  problems	
  of	
  recent	
  surveys	
  with	
  respect	
  to	
  fiscal	
  uncertain?es	
  and	
  to	
  
specifically	
  consider	
  the	
  effect	
  of	
  the	
  “blackout-­‐period”	
  when	
  NASA,	
  NSF,	
  and	
  
other	
  federal	
  agencies	
  cannot	
  share	
  the	
  details	
  up	
  the	
  forthcoming	
  federal	
  
budget	
  and	
  the	
  NRC	
  cannot	
  share	
  the	
  progress	
  on	
  the	
  decadal-­‐survey’s	
  
recommenda?ons.”	
  



The	
  commi%ee	
  concluded	
  that	
  the	
  process	
  has	
  become	
  a	
  best	
  pracFce	
  by	
  adding	
  credibility	
  to	
  
implementa?on	
  plans.	
  Furthermore,	
  the	
  CATE	
  process	
  will	
  likely	
  evolve	
  to	
  become	
  more	
  
efficient	
  and	
  more	
  easily	
  adaptable	
  to	
  any	
  par?cular	
  decadal	
  survey.	
  The	
  commi%ee	
  found	
  li%le	
  
interest	
  in	
  returning	
  to	
  ‘decadal	
  surveys	
  without	
  CATE,’	
  but	
  instead	
  widespread	
  support	
  of	
  CATE	
  
and	
  support	
  for	
  improving	
  the	
  CATE	
  process.	
  

A	
  best	
  pracFce	
  for	
  future	
  CATEs	
  could	
  be	
  to	
  ini?ally	
  run	
  a	
  much	
  larger	
  number	
  of	
  candidate	
  
missions	
  through	
  a	
  faster	
  but	
  coarser	
  “cost-­‐box”	
  analysis,	
  to	
  provide	
  a	
  sense	
  of	
  scale	
  for	
  ini?al	
  
considera?on.	
  This	
  extra	
  step	
  would	
  reserve	
  the	
  full	
  CATE	
  for	
  missions	
  that	
  are	
  likely	
  to	
  become	
  
part	
  of	
  the	
  recommended	
  program—that	
  is,	
  those	
  that	
  require	
  more	
  detailed	
  es?mates.	
  	
  This	
  
‘two-­‐step’	
  approach	
  would	
  also	
  help	
  prevent	
  CATE	
  from	
  pacing	
  the	
  survey	
  process.	
  

How	
  now,	
  fare	
  CATE?	
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A	
  best	
  pracFce	
  for	
  future	
  surveys	
  is	
  will	
  be	
  to	
  give	
  greater	
  a%en?on	
  and	
  added	
  care	
  in	
  assessing	
  
and	
  recommending	
  poten?ally	
  “discipline-­‐disrup?ng”	
  programs.	
  A	
  thorough	
  and	
  rigorous	
  CATE	
  
process	
  can	
  help,	
  but	
  too	
  oKen	
  the	
  true	
  cost	
  of	
  such	
  a	
  mission	
  cannot	
  be	
  well	
  established	
  un?l	
  the	
  
program	
  is	
  well	
  underway.	
  Surveys	
  can	
  provide	
  clear	
  decision	
  rules	
  and	
  decision	
  points	
  that	
  will	
  
effec?vely	
  establish	
  cost	
  caps,	
  with	
  the	
  intent	
  of	
  triggering	
  reconsidera?on	
  of	
  the	
  mission	
  and	
  the	
  
possibility,	
  or	
  necessity,	
  of	
  rescoping	
  its	
  science	
  capability.	
  

Boland:	
  Directly	
  related	
  to	
  our	
  suggested	
  “reference-­‐mission”	
  concept:	
  CATE	
  can	
  be	
  used	
  as	
  an	
  
existence	
  proof	
  (cost	
  box)	
  or	
  a	
  detailed	
  [CATE]	
  es.mate	
  for	
  a	
  specific	
  implementa.on.	
  	
  



It	
  has	
  been	
  tradi?onal	
  for	
  the	
  SSB	
  standing	
  commi%ees	
  of	
  a	
  par?cular	
  discipline	
  to	
  
“stand	
  down”	
  during	
  the	
  2	
  years	
  or	
  more	
  that	
  its	
  new	
  decadal	
  survey	
  is	
  in	
  progress	
  
…is	
  thought	
  to	
  have	
  resulted	
  from	
  a	
  concern	
  that	
  federal	
  agencies	
  might	
  receive	
  
contradictory	
  input…The	
  actual	
  benefits	
  of	
  this	
  prac?ce	
  are	
  uncertain,	
  but	
  the	
  
disadvantage	
  is	
  clear:	
  a	
  hiatus	
  of	
  2	
  years	
  or	
  more	
  during	
  which	
  NASA	
  and	
  other	
  
agencies	
  are	
  unable	
  to	
  engage	
  with	
  a	
  standing	
  commi%ee	
  on	
  implementa?on	
  of	
  the	
  
previous	
  decadal	
  survey	
  or	
  any	
  other	
  ?me-­‐sensi?ve	
  issues	
  that	
  may	
  arise.	
  

Lessons	
  Learned:	
  As	
  long	
  as	
  the	
  standing	
  commi%ee	
  restricts	
  its	
  work	
  to	
  the	
  current	
  
program,	
  there	
  is	
  no	
  meaningful	
  conflict	
  that	
  would	
  preclude	
  con?nua?on	
  of	
  the	
  SSB	
  
standing	
  commi%ees	
  during	
  the	
  execu?on	
  of	
  a	
  decadal	
  survey.	
  

Best	
  pracFce:	
  SSB	
  standing	
  commi%ees	
  can	
  con?nue	
  their	
  work	
  throughout	
  the	
  
period	
  when	
  a	
  new	
  decadal	
  survey	
  is	
  in	
  process	
  in	
  order	
  to	
  provide	
  an	
  uninterrupted	
  
channel	
  of	
  communica?on	
  between	
  the	
  SSB	
  standing	
  commi%ees	
  and	
  NASA	
  and	
  
other	
  agencies,	
  with	
  respect	
  to	
  the	
  strategic	
  issues	
  that	
  concern	
  the	
  current	
  program.	
  	
  	
  

Stewardship	
  –	
  Standing	
  Up	
  the	
  Standing	
  CommiJees	
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NOTE:	
  Issue	
  of	
  membership	
  –	
  how	
  many	
  standing	
  commi%ee	
  members	
  are	
  part	
  of	
  the	
  
new	
  Survey?	
  	
  How	
  about	
  making	
  use	
  of	
  members	
  of	
  the	
  previous	
  Survey	
  commi%ee?	
  



The	
  NAC	
  ,	
  a	
  [FACA]	
  commi%ee	
  repor?ng	
  to	
  the	
  NASA	
  Administrator...provides	
  rapid	
  tac?cal	
  
advice…[on]	
  performance	
  of	
  individual	
  programs	
  and	
  projects…In	
  the	
  case	
  of	
  SMD,	
  the	
  
appropriate	
  advisory	
  group	
  is	
  the	
  NAC	
  Science	
  Commi%ee.	
  While	
  the	
  ac?vi?es	
  of	
  the	
  NAC	
  
Science	
  Commi%ee	
  follow	
  FACA	
  guidelines,	
  they	
  are	
  not	
  officially	
  a	
  FACA	
  commi%ee	
  and	
  
cannot	
  provide	
  official	
  advice	
  to	
  NASA…the	
  Science	
  Commi%ee	
  does	
  not	
  officially	
  advise	
  the	
  
associate	
  administrator	
  (AA)	
  for	
  SMD	
  except	
  by	
  providing	
  input	
  to	
  the	
  NAC	
  that	
  is	
  then	
  
passed	
  either	
  through	
  the	
  NASA	
  Administrator	
  and	
  back	
  down	
  to	
  the	
  AA.	
  

Similarly,	
  the	
  subcommi%ees	
  of	
  the	
  NAC	
  Science	
  Commi%ee	
  that	
  represent	
  the	
  four	
  SMD	
  
disciplines	
  cannot	
  provide	
  official	
  advice	
  to	
  the	
  appropriate	
  division	
  directors…Because	
  the	
  
various	
  commi%ees	
  and	
  subcommi%ees	
  of	
  the	
  NAC	
  meet	
  only	
  every	
  few	
  months,	
  official	
  
tac?cal	
  advice	
  at	
  the	
  divisional	
  level	
  is	
  rarely	
  rapid,	
  and	
  discipline-­‐level	
  issues	
  do	
  not	
  oKen	
  
qualify	
  as	
  sufficiently	
  important	
  to	
  jus?fy	
  a%en?on	
  from	
  the	
  NAC	
  during	
  its	
  mee?ngs.	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
(difficul.es	
  also	
  with	
  tac.cal	
  advice	
  through	
  SSB	
  standing	
  comminees	
  and	
  NASA	
  AGs)	
  

Lesson	
  Learned:	
  The	
  current	
  advisory	
  structure	
  does	
  not	
  provide	
  an	
  effec?ve	
  mechanism	
  for	
  
short-­‐term	
  tac?cal	
  guidance	
  [on	
  strategic	
  visions]	
  from	
  the	
  scien?fic	
  community.	
  	
  

Best	
  PracFce:	
  NASA	
  [SMD]	
  division	
  directors	
  and	
  program	
  offices	
  for	
  other	
  interested	
  
agencies…can	
  work	
  with	
  the	
  SSB’s	
  standing	
  commi%ees	
  to	
  commission	
  le%er	
  reports,	
  
mee?ngs	
  of	
  experts,	
  or	
  workshops	
  when	
  specific	
  advice	
  is	
  needed	
  on	
  a	
  more	
  rapid	
  
turnaround	
  basis.	
  

Stewardship	
  –	
  Short-­‐term	
  TacFcal	
  Advice	
  on	
  Strategic	
  Visions	
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Best	
  PracFces:	
  Midterm	
  assessment	
  reports	
  are	
  most	
  useful	
  when	
  they	
  
engage	
  and	
  inform	
  the	
  broad	
  community	
  by	
  providing	
  a	
  progress	
  report	
  on	
  
implemenFng	
  the	
  decadal	
  program,	
  together	
  with	
  sufficient	
  context	
  to	
  understand	
  
the	
  raFonale	
  behind	
  the	
  program’s	
  current	
  implementaFon	
  strategy.	
  	
  

While	
  midterm	
  assessments	
  cannot	
  solicit	
  community	
  input	
  in	
  the	
  same	
  way	
  as	
  the	
  
decadal	
  survey	
  process,	
  the	
  assessment	
  comminee	
  members	
  are	
  selected	
  to	
  
represent	
  the	
  breadth	
  of	
  the	
  disciplinary	
  community.	
  	
  Addi.onally,	
  they	
  provide	
  
exper.se	
  across	
  science,	
  missions,	
  technology,	
  and	
  suppor.ng	
  Infrastructure,	
  allowing	
  
a	
  complete	
  assessment	
  of	
  the	
  Division’s	
  performance	
  over	
  the	
  half-­‐decade	
  since	
  the	
  
decadal	
  survey.	
  	
  Correc.ve	
  ac.ons	
  for	
  underperforming	
  areas	
  and	
  evolving	
  scien.fic	
  
foci	
  are	
  inden.fied	
  in	
  the	
  report.	
  	
  In	
  this	
  way,	
  midterm	
  assessments	
  are	
  both	
  a	
  review	
  
of	
  past	
  performance	
  and	
  a	
  document	
  to	
  guide	
  ac.vi.es	
  in	
  the	
  following	
  half-­‐decade…	
  

Midterm	
  Reviews	
  (cont.)	
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The	
  biggest	
  missions	
  and	
  faciliFes.	
  The	
  difficulty,	
  complexity,	
  and	
  cost	
  of	
  “flagship”	
  (or	
  
“strategic,”	
  or	
  “high-­‐profile”)	
  missions	
  and	
  facili?es	
  have	
  grown,	
  crea?ng	
  substan?al	
  
challenges	
  for	
  decadal	
  surveys…How	
  can	
  robust	
  evalua?ons	
  of	
  the	
  costs	
  of	
  such	
  missions	
  be	
  
made,	
  and	
  cost	
  growth	
  be	
  contained,	
  to	
  protect	
  other	
  missions	
  and	
  ac?vi?es?...How	
  can	
  
mul?-­‐decade	
  programs	
  be	
  managed	
  successfully?	
  	
  How	
  might	
  we	
  protect	
  important	
  human	
  
resources,	
  for	
  example,	
  the	
  educa?on	
  and	
  research	
  support	
  of	
  the	
  next	
  genera?on	
  of	
  
scien?sts,	
  especially	
  those	
  with	
  skills	
  in	
  technology	
  development?	
  

BeJer	
  understanding	
  of	
  cost,	
  technical	
  difficulty,	
  and	
  risk	
  

BeJer	
  definiFon	
  of	
  the	
  budget	
  available	
  to	
  a	
  decadal	
  survey	
  

InternaFonal	
  cooperaFon	
  

InteracFons	
  with,	
  and	
  between,	
  Federal	
  Agencies	
  

Challenges	
  for	
  Future	
  Surveys	
  (from	
  the	
  Report	
  Summary)	
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Within	
  each	
  division	
  of	
  NASA	
  SMD,	
  there	
  are	
  facili?es	
  and	
  missions	
  with	
  the	
  poten?al	
  to	
  
have	
  large-­‐scale	
  impacts	
  on	
  the	
  program	
  due	
  to	
  their	
  strategic	
  importance,	
  scope,	
  and/or	
  
size.	
  These	
  so-­‐called	
  high-­‐profile	
  missions	
  address	
  cri?cal	
  science	
  goals	
  or	
  ques?ons	
  for	
  the	
  
decade.	
  They	
  are	
  uniquely	
  characterized	
  by	
  an	
  implementa?on	
  strategy	
  that	
  is	
  
performance-­‐driven	
  rather	
  than	
  cost-­‐constrained.	
  	
  

Performance-­‐driven	
  missions	
  are	
  driven	
  by	
  specific	
  measurement	
  or	
  other	
  requirements	
  
rather	
  than	
  cost	
  constraints.	
  This	
  is	
  contrasted	
  with	
  (typically)	
  PI-­‐led	
  cost-­‐capped	
  missions	
  
where	
  de-­‐scopes	
  are	
  required	
  if	
  a	
  performance	
  requirement	
  cannot	
  be	
  met	
  within	
  pre-­‐
established	
  cost	
  constraints.	
  	
  

Because	
  a	
  substan?al	
  part	
  of	
  the	
  science	
  accomplished	
  in	
  a	
  decade	
  comes	
  from	
  smaller	
  
missions,	
  it	
  is	
  important	
  for	
  surveys	
  to	
  strike	
  a	
  balance	
  between	
  larger,	
  non-­‐competed,	
  
high-­‐profile	
  missions	
  and	
  the	
  competed	
  line	
  of	
  smaller	
  missions.	
  Yet,	
  high-­‐profile	
  missions	
  
con?nue	
  to	
  be	
  cri?cal	
  parts	
  of	
  the	
  program	
  because	
  certain	
  missions	
  cannot	
  simply	
  be	
  
broken	
  down	
  in	
  an	
  efficient	
  or	
  effec?ve	
  manner	
  into	
  smaller	
  components	
  and	
  s?ll	
  
accomplish	
  the	
  science	
  goal.	
  	
  

1High-­‐profile	
  missions,	
  as	
  the	
  term	
  is	
  used	
  here,	
  refer	
  to	
  missions	
  of	
  significant	
  importance	
  
to	
  a	
  program	
  that	
  are	
  able	
  to	
  have	
  substan?al	
  nega?ve	
  impact	
  on	
  program	
  health	
  if	
  not	
  
implemented	
  successfully	
  or	
  within	
  fiscal	
  constraints.	
  

High-­‐Profile1	
  (Flagship)	
  Missions	
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Lesson	
  Learned:	
  High-­‐profile	
  missions	
  are	
  special	
  cases	
  within	
  each	
  of	
  the	
  disciplinary	
  
areas,	
  presen?ng	
  great	
  opportuni?es	
  for	
  major	
  advances	
  in	
  understanding,	
  but	
  also	
  
carrying	
  significant	
  risk	
  for	
  maintaining	
  a	
  balanced	
  pornolio	
  of	
  ac?vi?es—should	
  
unan?cipated	
  cost	
  growth	
  occur.	
  

Lesson	
  Learned:	
  Mission	
  creep	
  within	
  high-­‐profile	
  missions	
  and	
  large	
  facili?es	
  and	
  a	
  
general	
  unwillingness	
  to	
  de-­‐scope	
  or	
  cancel	
  large	
  missions	
  or	
  facili?es	
  during	
  
development	
  can	
  result	
  in	
  large,	
  nega?ve	
  impacts	
  on	
  other	
  programs	
  at	
  the	
  division	
  and	
  
directorate	
  level.	
  	
  

Best	
  PracFce:	
  When	
  recommending	
  high-­‐profile	
  missions,	
  survey	
  commi%ees	
  are	
  advised	
  
to	
  explicitly	
  state	
  which	
  aspects	
  of	
  the	
  project	
  are	
  essen?al	
  to	
  retaining	
  the	
  mission’s	
  
consensus	
  priority	
  and	
  which	
  can	
  be	
  further	
  considered	
  during	
  design	
  development	
  to	
  
enable	
  cost	
  control.	
  

	
  Best	
  PracFce:	
  Clear	
  decision	
  rules	
  for	
  high-­‐profile	
  missions	
  and	
  large	
  facili?es	
  that	
  
include	
  both	
  de-­‐scope	
  and	
  cancella?on	
  op?ons	
  can	
  provide	
  some	
  level	
  of	
  protec?on	
  
against	
  unconstrained	
  cost	
  growth	
  and	
  possible	
  collateral	
  damage	
  to	
  other	
  programs.	
  

	
  Best	
  PracFce:	
  Strong	
  preferences	
  by	
  the	
  agencies	
  on	
  how	
  to	
  deal	
  with	
  high-­‐profile	
  
missions	
  and	
  interagency	
  and/or	
  interna?onal	
  par?cipa?on	
  in	
  missions	
  and	
  facili?es	
  
need	
  to	
  be	
  spelled	
  out	
  in	
  the	
  statement	
  of	
  task.	
  

High-­‐Profile	
  Missions	
  (cont.)	
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Other	
  important	
  topics	
  in	
  the	
  Report	
  

Statement	
  of	
  Task	
  

Evalua?ng	
  the	
  Exis?ng	
  Program	
  

Balance	
  in	
  the	
  Program	
  

Decision	
  Rules	
  

Interna?onal	
  Coopera?on	
  

Interagency	
  Issues	
  

23	
  



A	
  Decadal	
  Survey’s	
  ‘Statement	
  of	
  Task	
  (SoT)’	
  	
  

The	
  commi%ee	
  believes	
  that,	
  in	
  fact,	
  the	
  items	
  in	
  its	
  SoT	
  have	
  become	
  synonymous	
  with	
  what	
  
decadal	
  surveys	
  do	
  and	
  are.	
  This	
  means	
  that	
  the	
  instruc?ons	
  given	
  to	
  surveys	
  via	
  their	
  
statements	
  of	
  task	
  have	
  consistently	
  led	
  to	
  surveys	
  that	
  succeed	
  in	
  achieving	
  these	
  primary	
  
goals.	
  	
  

In	
  other	
  words,	
  we’re	
  doing	
  the	
  right	
  things,	
  although	
  perhaps	
  we	
  can	
  do	
  them	
  bener.	
  
We	
  give	
  some	
  examples:	
  

SoTs	
  can,	
  for	
  example,	
  be	
  made	
  more	
  explicit	
  with	
  respect	
  to	
  considera?on	
  of	
  mul?ple	
  
budgetary	
  scenarios	
  (Chapter	
  2)	
  and	
  the	
  extent	
  to	
  which	
  exis?ng	
  programs,	
  projects,	
  or	
  prior	
  
surveys’	
  recommenda?ons	
  are	
  reviewed.	
  	
  Agencies	
  can	
  also	
  use	
  the	
  statement	
  of	
  task	
  to	
  
iden?fy	
  any	
  strong	
  agency	
  preferences	
  with	
  respect	
  to	
  how	
  high-­‐profile	
  missions	
  and	
  
interagency	
  and/or	
  interna?onal	
  par?cipa?on	
  are	
  considered	
  (Chapter	
  3).	
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From	
  OUR	
  SoT:	
  “Iden.fy	
  best	
  prac.ces	
  for	
  the	
  statement	
  of	
  task	
  that	
  will	
  result	
  in	
  
a	
  [survey]	
  report	
  that	
  reflects	
  the	
  consensus	
  of	
  the	
  authoring	
  community,	
  is	
  
anen.ve	
  to	
  the	
  needs	
  of	
  sponsoring	
  agencies,	
  and	
  remains	
  “relevant	
  in	
  the	
  face	
  of	
  
technology	
  and	
  science	
  advancements,	
  budget	
  evolu.on,	
  and	
  interna.onal	
  
coopera.on	
  opportuni.es…”	
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An	
  issue	
  brought	
  up	
  by	
  NSF	
  Directors	
  in	
  tes.mony	
  to	
  the	
  comminee:	
  
In	
  addi.on	
  to	
  repriori.zing	
  “non-­‐started”	
  programs	
  from	
  the	
  past	
  survey	
  should	
  
decadal	
  surveys	
  “examine	
  the	
  exis?ng	
  program	
  facili?es	
  and	
  missions	
  and	
  make	
  
recommenda?ons	
  on	
  their	
  con?nued	
  opera?on,”	
  to	
  free	
  up	
  resources	
  for	
  the	
  new	
  
program?	
  

A	
  survey	
  commi%ee	
  is	
  cons?tuted	
  with	
  an	
  eye	
  to	
  broad	
  across-­‐the-­‐discipline	
  balance:	
  
it	
  is	
  unlikely	
  to	
  contain	
  either	
  the	
  scien?fic	
  or	
  technical	
  exper?se	
  to	
  compare	
  the	
  
merits	
  of	
  con?nuing	
  or	
  termina?ng	
  a	
  small	
  group	
  of	
  extant	
  missions	
  or	
  facili?es.	
  

Best	
  PracFce:	
  Decadal	
  surveys	
  may	
  review	
  the	
  recommended	
  program	
  from	
  previous	
  
surveys	
  and	
  choose	
  to	
  endorse	
  certain	
  ac?vi?es	
  in	
  their	
  own	
  recommenda?ons.	
  Such	
  
reviews	
  are	
  best	
  if	
  they	
  focus	
  on	
  those	
  missions	
  and	
  facili?es	
  that	
  play	
  a	
  cri?cal	
  role	
  in	
  
the	
  proposed	
  science	
  of	
  the	
  survey	
  report.	
  	
  

The	
  freedom	
  to	
  review	
  and	
  endorse	
  (or	
  not)	
  previously	
  recommended	
  program	
  
elements	
  only	
  applies	
  to	
  ac?vi?es,	
  such	
  as	
  missions,	
  facili?es,	
  and	
  observing	
  systems,	
  
for	
  which	
  implementa?on	
  has	
  not	
  yet	
  begun.	
  Decadal	
  survey	
  commi%ees	
  may	
  choose	
  
to	
  look	
  at	
  the	
  cost-­‐effec?ve	
  science	
  return	
  of	
  exis?ng	
  missions	
  and	
  facili?es	
  and	
  make	
  
evalua?ons	
  based	
  on	
  their	
  relevance	
  and	
  importance	
  to	
  the	
  new	
  proposed	
  program,	
  
with	
  the	
  aim	
  of	
  increasing	
  available	
  resources	
  for	
  the	
  next	
  decade.	
  

EvaluaFng	
  the	
  ‘ExisFng’	
  Program	
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Balance	
  must	
  be	
  considered	
  between	
  small,	
  medium,	
  and	
  large	
  missions;	
  between	
  
competed	
  and	
  non-­‐competed	
  missions;	
  between	
  long	
  ?me-­‐con?nuity	
  and	
  science-­‐
focused	
  missions	
  (e.g.,	
  Earth	
  sciences	
  and	
  heliophysics);	
  between	
  PI-­‐led	
  and	
  (NASA)	
  
center-­‐led	
  missions;	
  between	
  missions	
  and	
  programs	
  for	
  research	
  and	
  those	
  for	
  
technology,	
  educa?on,	
  and	
  workforce	
  development;	
  and	
  between	
  sub-­‐disciplines	
  within	
  
each	
  division	
  (e.g.,	
  des?na?on	
  classes	
  within	
  the	
  solar	
  system	
  for	
  PSD).	
  

Lack	
  of	
  balance	
  has	
  nega?ve	
  consequences.	
  	
  For	
  example,	
  programs	
  that	
  strongly	
  
emphasize	
  high-­‐profile	
  mission	
  opportuni?es	
  can	
  make	
  significant	
  progress	
  on	
  one	
  or	
  
two	
  important	
  topics,	
  but	
  may	
  lack	
  the	
  agility	
  to	
  respond	
  to	
  scien?fic	
  developments…	
  

Reducing	
  support	
  for	
  theory,	
  modeling,	
  and	
  data	
  analysis	
  may	
  advance	
  the	
  start	
  of	
  the	
  
next	
  project…but…lead	
  to	
  inadequate	
  exploita?on	
  of	
  investments	
  made	
  in	
  collec?ng	
  
observa?ons	
  and	
  ul?mately	
  break	
  the	
  cycle	
  that	
  creates	
  the	
  scien?fic	
  and	
  technical	
  
innova?ons	
  for	
  the	
  future.	
  	
  

Best	
  PracFce:	
  In	
  developing	
  the	
  recommended	
  decadal	
  program,	
  survey	
  commi%ees	
  and	
  
panels	
  are	
  advised	
  to	
  include	
  explicit	
  considera?on	
  of	
  	
  various	
  forms	
  of	
  programma?c	
  
balance…for	
  example,	
  the	
  balance	
  across	
  the	
  subdisciplines,	
  between	
  mission	
  and	
  non-­‐
mission	
  	
  ac?vi?es,	
  between	
  novel	
  and	
  con?nued	
  observa?ons,	
  across	
  mission	
  and	
  facility	
  
cost,	
  and	
  between	
  program	
  elements	
  (e.g.,	
  R&A,	
  technology,	
  infra-­‐	
  structure,	
  missions)	
  
and	
  ac?vi?es	
  (e.g.,	
  educa?on,	
  engagement,	
  and	
  workforce	
  development).	
  

Balance	
  in	
  the	
  Recommended	
  Program	
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Decision	
  Rules	
  

Decision	
  rules	
  serve	
  several	
  purposes.	
  First,	
  simply	
  by	
  considering	
  alterna?ve	
  
scenarios,	
  the	
  survey	
  commi%ee	
  can	
  clarify	
  its	
  process	
  for	
  sekng	
  priori?es.	
  	
  

Second…when	
  external	
  priori?es	
  shiK,	
  swings	
  in	
  the	
  na?onal	
  economic	
  situa?on	
  take	
  
place,	
  scien?fic	
  or	
  technical	
  advances…a	
  plan	
  developed	
  with	
  quite	
  reasonable	
  ini?al	
  
assump?ons	
  can	
  become	
  subop?mal,	
  if	
  not	
  obsolete…decision	
  rules	
  an?cipate	
  such	
  
changes,	
  they	
  can	
  help	
  preserve	
  the	
  relevance	
  of	
  the	
  strategic	
  goals,	
  even	
  if	
  the	
  
original	
  implementa?on	
  can	
  no	
  longer	
  be	
  realized.	
  

Best	
  PracFce:	
  Decision	
  rules	
  ordinarily	
  are	
  best	
  when	
  strategic	
  in	
  nature	
  rather	
  than	
  
tac?cal.	
  The	
  objec?ve	
  is	
  to	
  provide	
  insight	
  into	
  how	
  science	
  priori?es	
  evolve	
  or	
  change	
  
under	
  specific	
  circumstances	
  without	
  over-­‐constraining	
  implementa?on.	
  Long-­‐term	
  
advice	
  that	
  advances	
  the	
  scien?fic	
  goals	
  of	
  the	
  community	
  is	
  useful,	
  whereas	
  short-­‐
term	
  rules	
  quickly	
  become	
  obsolete	
  or	
  are	
  be%er	
  determined	
  by	
  administrators,	
  policy	
  
makers,	
  and	
  community	
  members	
  familiar	
  with	
  the	
  immediate	
  situa?on.	
  

Decision	
  Rule	
  1.	
  Missions	
  in	
  the	
  STP	
  and	
  LWS	
  lines	
  should	
  be	
  reduced	
  in	
  scope	
  or	
  delayed	
  to	
  
accomplish	
  higher	
  priori?es.	
  Chapter	
  6	
  gives	
  explicit	
  triggers	
  for	
  review	
  of	
  Solar	
  Probe	
  Plus.	
  
Decision	
  Rule	
  2.	
  If	
  further	
  reduc?ons	
  are	
  needed,	
  the	
  recommended	
  increase	
  in	
  the	
  cadence	
  of	
  
Explorer	
  missions	
  should	
  be	
  scaled	
  back,	
  with	
  the	
  current	
  cadence	
  maintained	
  as	
  the	
  minimum.	
  
Decision	
  Rule	
  3.	
  If	
  s?ll	
  further	
  reduc?ons	
  are	
  needed,	
  the	
  DRIVE	
  [Diversify,	
  Realize,	
  Integrate,	
  
Venture,	
  Educate	
  ini?a?ve]	
  augmenta?on	
  profile	
  should	
  be	
  delayed,	
  with	
  the	
  current	
  level	
  of	
  
support	
  for	
  elements	
  in	
  the	
  NASA	
  research	
  line	
  maintained	
  as	
  the	
  minimum.	
  

H
el
io
20
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• 	
  Op?mizing	
  the	
  mission	
  defini?on	
  
• 	
  Enabling	
  missions	
  that	
  could	
  not	
  be	
  afforded	
  by	
  individual	
  agencies	
  
• 	
  Enhancing	
  mission	
  capabili?es	
  
• 	
  Accelera?ng	
  mission	
  implementa?on	
  
• 	
  Reducing	
  mission	
  cost	
  in	
  some	
  tangible	
  way	
  to	
  one	
  or	
  more	
  partners	
  
• 	
  Strengthening	
  the	
  na?onal	
  commitment	
  to	
  the	
  mission	
  

• 	
  Mission	
  selec?on	
  processes	
  that	
  may	
  be	
  asynchronous	
  and	
  have	
  substan?al	
  differences.	
  
• 	
  Difficulty	
  in	
  securing	
  commitment	
  to	
  a	
  joint	
  project—Who	
  will	
  commit	
  first	
  to	
  a	
  program	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

	
  that	
  one	
  na?on	
  cannot	
  accomplish	
  on	
  its	
  own?	
  
• 	
  Technologies	
  are	
  oKen	
  proprietary	
  and	
  not	
  easily	
  shared	
  (e.g.,	
  issues	
  associated	
  with	
  ITAR	
  
• 	
  Differences	
  in	
  data	
  policy.	
  
• 	
  Community	
  building	
  and	
  mission-­‐concept	
  development	
  processes	
  that	
  may	
  vary	
  greatly	
  over	
  the	
  world’s	
  

	
  space	
  agencies.	
  
• 	
  Varying	
  planning	
  processes.	
  
• 	
  Different	
  rela?onships	
  between	
  agencies	
  and	
  their	
  governments,	
  in	
  par?cular	
  in	
  terms	
  of	
  commitments	
  

	
  to	
  funding	
  or	
  the	
  cancella?on	
  of	
  exis?ng	
  commitments.	
  
• 	
  Concerns	
  about	
  security	
  and	
  sharing	
  of	
  resources—for	
  instance,	
  the	
  security	
  requirements	
  for	
  launching	
  

	
  missions	
  using	
  nuclear	
  power	
  sources	
  from	
  Europe	
  on	
  a	
  European	
  launcher,	
  and	
  vice-­‐versa	
  	
  
• 	
  Organiza?onal	
  communica?on	
  and	
  managerial	
  issues.	
  
• 	
  Interna?onal	
  poli?cs.	
  
• 	
  Cost	
  evalua?on	
  of	
  foreign	
  contribu?on.	
  
• 	
  Impediments	
  to	
  U.S.	
  par?cipa?on	
  in	
  foreign	
  mee?ngs,	
  given	
  current	
  federal	
  restric?ons	
  on	
  travel	
  and	
  

	
  conference	
  a%endance.	
  	
  

InternaFonal	
  AcFviFes	
  –	
  pros	
  and	
  cons	
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Best	
  PracFce:	
  Decadal	
  studies	
  can	
  use	
  a	
  combina?on	
  of	
  exis?ng	
  scien?fic	
  conferences,	
  
mee?ngs,	
  and	
  symposia,	
  as	
  well	
  as	
  more	
  targeted	
  dialogues	
  between	
  survey	
  commi%ees	
  
and	
  their	
  closest	
  analogs	
  in	
  the	
  scien?fic	
  advisory	
  apparatus	
  of	
  other	
  countries,	
  to	
  ensure	
  
that	
  lines	
  of	
  communicaFon	
  are	
  open.	
  

Best	
  PracFce:	
  Individual,	
  non-­‐U.S.	
  scien?sts	
  can	
  be	
  invited	
  to	
  parFcipate	
  in	
  a	
  decadal	
  
survey.	
  Par?cipants	
  need	
  to	
  be	
  selected	
  for	
  their	
  scien?fic	
  backgrounds	
  and	
  exper?se,	
  not	
  
as	
  ins?tu?onal	
  representa?ves,	
  and	
  be	
  cognizant	
  of	
  a	
  broad	
  range	
  of	
  interna?onal	
  
ac?vi?es.	
  Interna?onal	
  representa?ves	
  that	
  are	
  experienced	
  and	
  senior	
  enough	
  can	
  
provide	
  informa?on	
  that	
  will	
  open	
  avenues	
  for	
  collabora?on	
  and	
  strengthen	
  channels	
  of	
  
communica?on	
  back	
  to	
  their	
  home	
  space	
  agencies	
  and	
  na?onal	
  space	
  socie?es	
  and	
  
organiza?ons.	
  

Best	
  PracFce:	
  Decadal	
  reports	
  can	
  include	
  specific	
  descrip?ons	
  of	
  the	
  types	
  of	
  
interna?onal	
  collabora?on	
  that	
  the	
  decadal	
  survey	
  commi%ee	
  finds	
  desirable	
  (e.g.,	
  cost-­‐
sharing,	
  development	
  of	
  instrumenta?on,	
  coordina?on	
  of	
  individual	
  missions,	
  or	
  mission	
  
architecture).	
  

Best	
  PracFce:	
  Decadal	
  reports	
  can	
  explicitly	
  iden?fy	
  any	
  significant	
  programma?c	
  
uncertain?es	
  and/or	
  craK	
  decision	
  rules	
  that	
  might	
  be	
  required	
  when	
  considering	
  
interna?onal	
  collabora?ons.	
  This	
  may	
  be	
  par?cularly	
  important	
  when	
  interna?onal	
  
collabora?ons	
  are	
  a	
  significant	
  component	
  of	
  the	
  survey’s	
  recommended	
  program—in	
  
terms	
  of	
  budget	
  or	
  scien?fic	
  strategy.	
  

InternaFonal	
  AcFviFes	
  –	
  Best	
  PracFces	
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In	
  its	
  2011	
  report	
  about	
  interagency	
  coopera?on,	
  the	
  Academies	
  made	
  the	
  strong	
  
recommenda?on	
  that	
  any	
  given	
  space	
  program	
  of	
  the	
  U.S.	
  government	
  be	
  carried	
  out
—if	
  at	
  all	
  possible—by	
  a	
  single	
  responsible	
  agency.	
  However,	
  it	
  was	
  recognized	
  that,	
  
in	
  some	
  instances,	
  a	
  par?cular	
  agency	
  might	
  not	
  have	
  the	
  mix	
  of	
  experience	
  and	
  
technical	
  capability	
  to	
  carry	
  out	
  the	
  requisite	
  programma?c	
  func?ons	
  to	
  assure	
  space	
  
mission	
  success.	
  In	
  these	
  cases,	
  interagency	
  coopera?on	
  would	
  be	
  deemed	
  essen?al.	
  
Examples	
  included	
  certain	
  kinds	
  of	
  instrument	
  designs	
  unique	
  to	
  DOE	
  laboratories	
  for	
  
NASA	
  Astrophysics	
  missions…Another	
  example	
  is	
  the	
  extensive	
  use	
  of	
  NASA’s	
  
capabili?es	
  in	
  support	
  of	
  NOAA’s	
  weather	
  mission.	
  	
  

Best	
  PracFce:	
  Achieving	
  the	
  science	
  goals	
  of	
  a	
  decadal	
  survey	
  and	
  successfully	
  
implemen?ng	
  survey	
  recommenda?ons	
  requires	
  that	
  the	
  science	
  program	
  be	
  
acknowledged	
  as	
  an	
  interagency,	
  mul?-­‐agency	
  ac?vity,	
  one	
  that	
  typically	
  extends	
  
beyond	
  the	
  purview	
  of	
  a	
  NASA	
  SMD	
  division.	
  

Best	
  PracFce:	
  Par?cipa?on	
  by	
  all	
  relevant	
  agencies	
  is	
  op?mized	
  when	
  decadal	
  reports	
  
include	
  specific	
  descrip?ons	
  of	
  the	
  types	
  of	
  interagency	
  collabora?on	
  that	
  the	
  decadal	
  
survey	
  commi%ee	
  finds	
  desirable.	
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Steve	
  Mackwell	
  says:	
  “I	
  also	
  think	
  that	
  it	
  should	
  be	
  on	
  the	
  last	
  slide	
  in	
  your	
  set,	
  
following	
  the	
  presenta.on	
  mantra	
  -­‐	
  tell	
  them	
  first	
  what	
  you	
  are	
  going	
  to	
  tell	
  them,	
  
and	
  then	
  tell	
  them	
  at	
  the	
  end	
  what	
  you	
  have	
  just	
  told	
  them.	
  The	
  key	
  issue	
  in	
  many	
  
respects	
  is	
  that	
  the	
  Decadals	
  work	
  and	
  work	
  excep.onally	
  well,	
  and	
  this	
  statement	
  
says	
  that	
  loud	
  and	
  clear.	
  Our	
  major	
  statement	
  is,	
  in	
  many	
  ways,	
  don't	
  screw	
  them	
  up.’’	
  

	
  The	
  commi%ee	
  concludes	
  that	
  the	
  decadal	
  survey	
  process	
  has	
  been	
  very	
  successful.	
  
Indeed,	
  decadal	
  surveys	
  set	
  a	
  standard	
  of	
  excellence	
  that	
  encourages	
  the	
  hope	
  that	
  
similar	
  processes	
  could	
  be	
  applied	
  more	
  widely	
  across	
  the	
  na?on’s	
  science	
  programs.	
  
While	
  it	
  has	
  no	
  major	
  flaws,	
  the	
  survey	
  process	
  can,	
  and	
  should,	
  improve	
  and	
  evolve.	
  
The	
  remarkable	
  record	
  of	
  decadal	
  surveys	
  makes	
  the	
  commi%ee	
  op?mis?c	
  that	
  useful	
  
changes	
  can	
  and	
  will	
  be	
  made.	
  
	
  	
  	
  	
  


