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Why	  are	  Scien,fic	  Data	  Rarely	  Reused?	  
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Enabling	  factors	  and	  barriers	  to	  Knowledge	  Sharing	  
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The	  Conundrum	  of	  Sharing	  Research	  Data	  

If	  the	  rewards	  of	  the	  data	  deluge	  are	  to	  be	  reaped,	  then	  
researchers	  who	  produce	  those	  data	  must	  share	  them,	  
and	  do	  so	  in	  such	  a	  way	  that	  the	  data	  are	  interpretable	  
and	  reusable	  by	  others.*	  

hQp://www.tzanis.org/tzanisblog/archives/images/push-‐pull-‐thumb.jpg	  

*Borgman,	  C.L.	  (2012).	  	  The	  Conundrum	  of	  Sharing	  
Research	  Data.	  	  Journal	  of	  the	  American	  Society	  of	  
Informa=on	  Science	  and	  Technology,	  63(6):1059–1078	  
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Overview

• Paradigm shift

• Arguments for sharing data

• Science friction, data friction

• Requirements for reusing data

http://inventionmachine.com/the-Invention-Machine-Blog/bid/51703/Three-Key-Challenges-to-Entering-New-Markets
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Data	  sharing	  impera,ves	  
•  European	  Union	  

–  European	  Open	  Data	  Challenge	  
–  Policy	  RECommenda,ons	  for	  Open	  Access	  to	  Research	  Data	  in	  Europe	  
–  Riding	  the	  wave:	  How	  Europe	  can	  gain	  from	  the	  rising	  ,de	  of	  scien,fic	  data	  
–  OpenAIRE	  

•  Research	  Councils	  of	  the	  UK	  
–  Open	  access	  publishing	  requirements	  
–  Provisions	  for	  access	  to	  data	  

•  Wellcome	  Trust	  
–  Open	  access	  publishing	  
–  Data	  sharing	  requirements	  

•  Na,onal	  Science	  Founda,on	  
–  Data	  sharing	  requirements	  
–  Data	  management	  plans	  

•  U.S.	  Federal	  policy-‐2013	  
–  Open	  access	  to	  publica,ons	  
–  Open	  access	  to	  data	  
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http://www.census.gov/population/cen2000/map02.gif

What	  are	  data?	  

ncl.ucar.edu

http://onlineqda.hud.ac.uk/Intro_QDA/Examples_of_Qualitative_Data.php

Marie Curie’s notebook aip.org

hudsonalpha.org
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The	  long	  tail	  of	  data	  
Vo

lu
m
e	  
of
	  d
at
a	  

Number	  of	  researchers	  
Slide:	  The	  Ins,tute	  for	  Empowering	  Long	  Tail	  Research	   7	  



Pepe, A., Mayernik, M. S., Borgman, C. L. & Van de Sompel, H. (2010). From Artifacts to Aggregations: Modeling Scientific Life Cycles 
on the Semantic Web. Journal of the American Society for Information Science and Technology, 61(3): 567–582. 8	  
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Why	  share	  research	  data?	  

Ra,onales	  
1.  To	  reproduce	  research	  	  
2.  To	  make	  public	  assets	  available	  to	  the	  public	  
3.  To	  leverage	  investments	  in	  research	  data	  
4.  To	  advance	  research	  and	  innova,on	  	  

Borgman,	  C.L.	  (2012).	  	  The	  Conundrum	  of	  Sharing	  Research	  Data.	  	  JASIST,	  63(6):1059–1078	  
&	  

Borgman,	  C.L.	  (forthcoming):	  Big	  Data,	  LiQle	  Data,	  No	  Data:	  Scholarship	  in	  the	  Networked	  World.	  MIT	  Press	  
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1.	  To	  reproduce	  research	  

hQp://chemistry.cur,n.edu.au/research/index.cfm	  

hQp://serc.carleton.edu/cismi/broadaccess/groupwork.html	   11	  



Scien,fic	  Gold	  Standard	  

REPLICATION—THE	  CONFIRMATION	  OF	  
RESULTS	  AND	  CONCLUSIONS	  FROM	  ONE	  
STUDY	  obtained	  independently	  in	  another—is	  
considered	  the	  scien,fic	  gold	  standard.	  

Jasny,	  B.	  R.,	  Chin,	  G.,	  Chong,	  L.	  &	  Vignieri,	  S.	  (2011).	  
Again,	  and	  again,	  and	  again.	  Science,	  334(6060):	  1225.	  
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J P A Ioannidis, M J Khoury Science 2011;334:1230-1232 Published by AAAS 

•  Deduc,ve	  sciences	  
–  Check	  the	  proof	  

•  Experimental	  
sciences	  
–  Redo	  the	  field	  work	  

•  Computa,onal	  
sciences	  
–  Start	  with	  the	  
dataset	  

–  Reconstruct	  
workflow	  

	  

Victoria	  Stodden,	  
Columbia	  
	  

Reproducibility?	  	  
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Why	  share	  research	  data?	  
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2.  To	  make	  public	  assets	  available	  to	  the	  public	  
3.  To	  leverage	  investments	  in	  research	  data	  
4.  To	  advance	  research	  and	  innova,on	  	  

Borgman,	  C.L.	  (2012).	  	  The	  Conundrum	  of	  Sharing	  Research	  Data.	  	  JASIST,	  63(6):1059–1078	  
&	  

Borgman,	  C.L.	  (forthcoming):	  Big	  Data,	  LiQle	  Data,	  No	  Data:	  Scholarship	  in	  the	  Networked	  World.	  MIT	  Press	  
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2.	  To	  make	  public	  assets	  available	  to	  the	  public	  
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3.	  To	  leverage	  investments	  in	  research	  data	  
	  

hQp://digitalassetmanagement.org.uk/2010/02/01/the-‐winds-‐of-‐change-‐are-‐blowing-‐in-‐the-‐clouds-‐favor/	  

data	  

discovery	  

hQp://annualreport.ucdavis.edu/2008/images/photos/discovery.jpg	  
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4.	  To	  advance	  research	  and	  innova,on	  	  

3.  Www	  

WISE	  image	   Worldwide	  Telescope	  
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hQp://www.stmary.ws/highschool/physics/home/notes/dynamics/fric,on/imgE2.gif	  

Science	  fric,on,	  data	  fric,on*	  

*Edwards,	  P.	  N.,	  Mayernik,	  M.	  S.,	  Batcheller,	  A.	  L.,	  Bowker,	  G.	  C.,	  &	  Borgman,	  C.	  L.	  (2011).	  Science	  Fric,on:	  Data,	  
Metadata,	  and	  Collabora,on.	  Social	  Studies	  of	  Science,	  41,	  667–690.	  doi:10.1177/0306312711413314	  
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Data	  are	  unruly	  objects*	  
•  Poorly	  bounded	  
•  Malleable,	  mutable,	  
mobile	  (Latour)	  

•  Dynamic,	  evolving	  
•  Signal	  to	  noise	  varies	  
by	  use	  

*Wynholds,	  L.	  A.	  (2011).	  Linking	  to	  Scien,fic	  Data:	  Iden,ty	  Problems	  of	  Unruly	  and	  Poorly	  Bounded	  Digital	  
Objects.	  Interna,onal	  Journal	  of	  Digital	  Cura,on,	  6(1),	  DOI:	  10.2218/ijdc.v6i1.183	   www.zazzle.com	   22	  



Data	  do	  not	  stand	  alone	  
•  Data	  are	  inseparable	  

–  Code	  
–  Technical	  standards	  
– Documenta,on	  
–  Instrumenta,on	  
–  Calibra,on	  
–  Provenance	  
– Workflows	  
–  Local	  prac,ces	  
–  Physical	  samples	  

hQp://peacetour.org/sites/default/files/code4peace-‐logo2-‐v3-‐color-‐sm.jpg	   23	  



Data	  reuse	  is	  a	  func,on	  of	  distance	  
from	  origin	  

•  Reuse	  by	  inves,gator	  
•  Reuse	  by	  collaborators	  
•  Reuse	  by	  colleagues	  
•  Reuse	  by	  unaffiliated	  
others	  

•  Reuse	  at	  later	  ,mes	  
– Months	  
–  Years	  
– Decades	  
–  Centuries	  

hQp://chandra.harvard.edu/photo/2013/kepler/kepler_525.jpg	   24	  



Intractable	  problems	  
•  Confiden,ality	  
•  Anonymiza,on	  
•  Reiden,fica,on	  
•  Intellectual	  property	  
•  Economics	  

hQp://fyi.uiowa.edu/wp-‐content/uploads/2011/10/utopia_in_four_movements_films,ll5_utopiasign.jpg	  
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hQp://www.tzanis.org/tzanisblog/archives/images/push-‐pull-‐thumb.jpg	  

*Borgman,	  C.L.	  (2012).	  	  The	  Conundrum	  of	  Sharing	  
Research	  Data.	  	  Journal	  of	  the	  American	  Society	  for	  
Informa=on	  Science	  and	  Technology,	  63(6):1059–1078	  
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How	  to	  share	  data	  

•  Make	  data	  publicly	  available	  
– Curated	  data	  archive:	  NASA,	  UKDA,	  ICPSR…	  
– Author	  curated	  data	  archive	  
– University	  repository	  
– Personal	  website	  
– pp	  site	  

•  Release	  upon	  request*	  

hQp://www.zippykidstore.com/	  

*Wallis,	  J.	  C.,	  Rolando,	  E.,	  &	  Borgman,	  C.	  L.	  (2013).	  If	  We	  Share	  Data,	  Will	  
Anyone	  Use	  Them?	  Data	  Sharing	  and	  Reuse	  in	  the	  Long	  Tail	  of	  Science	  and	  
Technology.	  PLoS	  ONE,	  8(7),	  e67332.	  doi:10.1371/journal.pone.0067332	  

	   28	  



10	  Simple	  Rules	  for	  the	  Care	  and	  
Feeding	  of	  Scien,fic	  Data*	  

1.  Love	  your	  data,	  and	  let	  others	  love	  it	  too.	  
2.  Share	  your	  data	  online,	  with	  a	  permanent	  iden,fier.	  	  
3.  Conduct	  science	  with	  data	  reuse	  in	  mind.	  	  
4.  Publish	  workflow	  as	  context	  	  
5.  Link	  your	  data	  to	  your	  publica,ons	  as	  early	  as	  possible.	  	  
6.  Publish	  your	  code	  (even	  the	  small	  bits).	  	  	  
7.  Say	  how	  you	  want	  to	  get	  credit	  for	  your	  data	  (and	  

sopware).	  	  
8.  Foster	  and	  use	  data	  repositories.	  	  
9.  Reward	  colleagues	  who	  share	  their	  data	  properly.	  	  
10.  Help	  establish	  “Data	  Science”	  and	  “Data	  Scien,sts”	  as	  vital.	  	  

*Goodman,	  A.;	  Pepe,	  A.;	  Blocker,	  A.;	  Borgman,	  C.L.,	  et	  al,	  (in	  review),	  PLOS	  Computa=onal	  Biology	   29	  



Conclusions	  
•  Data	  sharing	  is	  a	  paradigm	  ship	  

–  Conduc,ng	  research	  with	  reuse	  in	  mind	  
– Managing	  data	  for	  reuse	  

•  Data	  are	  not	  journal	  ar,cles	  
•  Data	  do	  not	  stand	  alone	  
•  Data	  fric,on	  is	  part	  of	  scholarship	  
•  Data	  reuse	  depends	  on	  

–  Context	  of	  research	  
–  Condi,ons	  of	  sharing	  
–  Condi,ons	  of	  reuse	  

	  	  

hQp://www.tzanis.org/tzanisblog/archives/images/push-‐pull-‐thumb.jpg	  30	  



Data	  Cita,on	  and	  AQribu,on	  

31	  

Uhlir,	  P.	  F.	  (Ed.).	  (2012).	  For	  APribu=on	  -‐-‐	  Developing	  
Data	  APribu=on	  and	  Cita=on	  Prac=ces	  and	  Standards:	  
Summary	  of	  an	  Interna=onal	  Workshop.	  Washington,	  
D.C.:	  The	  Na,onal	  Academies	  Press.	  Retrieved	  from	  
hQp://www.nap.edu/catalog.php?record_id=13564	  

	  
Data	  Science	  Journal,	  Volume	  12,	  
13	  September	  2013	  



Acknowledgements	  
•  Na,onal	  Science	  Founda,on	  

–  CENS:	  Coopera,ve	  Agreement	  #CCR-‐0120778,	  D.L.	  Estrin,	  UCLA,	  PI.	  	  
–  CENS	  Educa=on	  Infrastructure:	  #ESI-‐	  0352572,	  W.A.	  Sandoval,	  PI;	  C.L.	  Borgman,	  co-‐PI.	  
–  Towards	  a	  Virtual	  Organiza=on	  for	  Data	  Cyberinfrastructure,	  #OCI-‐0750529,	  C.L.	  Borgman,	  UCLA,	  PI;	  G.	  

Bowker,	  Santa	  Clara	  University,	  Co-‐PI;	  T.	  Finholt,	  University	  of	  Michigan,	  Co-‐PI.	  
–  Monitoring,	  Modeling	  &	  Memory:	  Dynamics	  of	  Data	  and	  Knowledge	  in	  Scien=fic	  Cyberinfrastructures:	  

#0827322,	  P.N.	  Edwards,	  UM,	  PI;	  Co-‐PIs	  C.L.	  Borgman,	  UCLA;	  G.	  Bowker,	  SCU;	  T.	  Finholt,	  UM;	  S.	  Jackson,	  UM;	  
D.	  Ribes,	  Georgetown;	  S.L.	  Star,	  SCU)	  

–  Data	  Conservancy:	  OCI0830976,	  Sayeed	  Choudhury,	  PI,	  Johns	  Hopkins	  University.	  	  
–  Knowledge	  and	  Data	  Transfer:	  the	  Forma,on	  of	  a	  New	  Workforce.	  #	  1145888.	  C.L.	  Borgman,	  PI;	  S.	  Traweek,	  

Co-‐PI.	  

•  Microsop	  External	  Research:	  Tony	  Hey,	  Lee	  Dirks,	  Catherine	  van	  Ingen,	  Catherine	  Marshall	  

•  Sloan	  Founda,on:	  The	  Transforma,on	  of	  Knowledge,	  Culture,	  and	  Prac,ce	  in	  Data-‐Driven	  Science:	  A	  Knowledge	  
Infrastructures	  Perspec,ve.	  #	  20113194.	  C.L.	  Borgman,	  PI;	  S.	  Traweek,	  Co-‐PI.	  Joshua	  Greenberg,	  program	  director	  

•  Project	  website:	  hQp://knowledgeinfrastructures.gseis.ucla.edu/index.html	  

•  University	  of	  Oxford:	  Balliol	  College,	  Oxford	  Internet	  Ins,tute,	  Oxford	  eResearch	  Centre	  

32	  



33	  



34	  



Science	  fric,on,	  data	  fric,on*	  
•  Data	  are	  unruly	  objects	  
•  Data	  do	  not	  stand	  
alone	  

•  Data	  reuse	  varies	  by	  
distance	  from	  origin	  

•  Intractable	  problems	  

*Edwards,	  P.	  N.,	  Mayernik,	  M.	  S.,	  Batcheller,	  A.	  L.,	  Bowker,	  G.	  C.,	  &	  Borgman,	  C.	  L.	  (2011).	  Science	  Fric,on:	  Data,	  
Metadata,	  and	  Collabora,on.	  Social	  Studies	  of	  Science,	  41,	  667–690.	  doi:10.1177/0306312711413314	   www.zazzle.com	   35	  



New	  problem	  solving	  methods	  

<0	   1700	   1950	   1990	  

Empirical	  

Data	  

Theory	  

Simula,on	  “Applied	  computer	  science	  is	  now	  playing	  the	  
role	  that	  mathema,cs	  did	  from	  the	  17th	  
through	  the	  20th	  centuries:	  providing	  an	  
orderly,	  formal	  framework	  and	  exploratory	  
apparatus	  for	  other	  sciences”	  

	   	   	  –	  G.	  Djorgovski	  

Slide	  courtesy	  Ian	  Foster,	  2009	  
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4.	  To	  advance	  research	  and	  innova,on	  	  

13	  June	  2013	  
37	  


	University of California, Los Angeles
	From the SelectedWorks of Christine L. Borgman
	September 16, 2013

	Why Are Scientific Data Rarely Reused? (Keynote)
	tmpExmk3t.pdf



