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General	  Outline	  

•  Does	  Gender	  Affect	  ScienPfic	  ProducPvity?	  
	  	  	  	  	  	  	  A	  criPcal	  review	  of	  the	  empirical	  evidence	  	  
	  	  	  	  	  	  	  and	  	  a	  panel	  data	  econometric	  analysis	  for	  French	  physicists	  

•  Work	  in	  Revision	  
	  	  	  	  Gender	  and	  ScienPfic	  PublicaPon	  	  ProducPvity	  	  
	  	  	  	  of	  Graduate	  Students	  in	  an	  Elite	  US	  University	  
	  
•  Work	  in	  Progress	  
	  	  	  	  Analyzing	  the	  ‘gender	  producPvity	  puzzle’	  	  
	  	  	  	  in	  Middle	  Income	  Countries:	  The	  case	  of	  South	  Africa	  	  
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Does	  Gender	  Affect	  Scien0fic	  Produc0vity?	  
	  A	  cri0cal	  review	  of	  the	  empirical	  evidence	  

	  and	  	  	  
a	  panel	  data	  econometric	  analysis	  for	  French	  physicists	  

By	  Jacques	  Mairesse	  and	  Michele	  Pezzoni	  
	  

	  
Publié	   dans	   un	   numéro	   spécial	   de	   la	  Revue	   Economique	   “CompéPPon,	  
producPvité,	  incitaPons	  et	  carrières	  dans	  l’enseignement	  supérieur”,	  
	  eds	  J.Mairesse	  et	  Pierre-‐Michel	  Menger,	  2015,	  66(1),	  65-‐113.	  
	  (hep://www.cairn.info/revue-‐economique-‐2015-‐1-‐page-‐65.htm)	  	  

	  
	  
	  



The	  so	  called	  producPvity	  puzzle,	  	  
gender	  gap	  or	  gender	  bias	  

•  “Produc0vity	  puzzle”	  (Cole	  and	  Zuckerman	  1984):	  The	  publicaPon	  producPvity	  of	  
female	  scienPsts	  is	  found	  to	  be	  lower	  than	  male	  publicaPon	  producPvity	  in	  almost	  
all	  scienPfic	  fields	  

•  Although	  many	   studies	   in	   the	  economic,	  educaPon	  and	   sociology	   literature	  have	  
documented	  the	  gender	  gap	  or	  gender	  bias,	   relaPvely	   few	  of	   them	  have	  actually	  
focused	  on	  analyzing	  the	  likely	  underlying	  causes	  

•  Surprisingly,	  the	  puzzle	  remains…	  

4	  J	  Mairesse	   Gender	  Summit,	  November	  2015,	  Berlin	  



For	  example,	  the	  empirical	  evidence	  on	  the	  importance	  
	  of	  motherhood	  and	  family	  related	  factors	  

	  in	  accounPng	  for	  the	  gender	  gap	  seems	  at	  best	  ambivalent	  	  

•  “Decades	  of	  research	  on	  gender	  differences	  in	  academic	  publicaPon	  producPvity	   	  has	  
yet	  provided	  very	  liele,	  if	  any,	  empirical	  support	  for	  the	  common	  sense	  understanding	  
that	   a	   certain	   measure	   of	   incompaPbility	   exists	   between	   being	   a	   mother	   and	   a	  
producPve	  academic	  researcher	  “.	  

	  	  	  	  	  	  Heidi	  Prozesky,	  2008,	  “A	  career-‐History	  Analysis	  of	  Gender-‐Differences	  in	  Publica?on	  
	  	  	  	  	  	  Produc?vity	  among	  South	  African	  Academics”,	  Science	  Studies,	  21(2),	  47-‐67	  .	  

•  “The	   intuiPve	   belief	   that	   marriage	   and	   motherhood	   cannot	   be	   meshed	   with	   a	  
demanding	   scienPfic	   career	   has	   been	   termed	   an	   ‘empirically	   untenable	  
stereotype’	  (Toren	  Nina,	  1991)	  ,	  or	  a	  ‘motherhood	  myth’,	  and	  it	  is	  argued	  that	  the	  myth	  
itself,	   rather	  than	  marriage	  and	  motherhood,	  may	  be	  the	  source	  of	   incompaPbility	   in	  
women’s	  careers	  (Henry	  Etzkowitz,	  Carol	  Kemelgor	  and	  Brian	  Uzzi,	  2000)”.	  	  

	  
•  	  SEE	  	  What	  It’s	  Like	  as	  a	  ‘Girl’	  in	  the	  Lab,	  NYT,	  June	  18,	  2015	  -‐-‐	  hep://nyP.ms/1epy5FF	  
and	   Tim	   Hunt	   formal	   apology	   to	   KOFWST-‐	   hep://www.kofwst.org/files/
KOFWST_0617.pdf	  
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The	  present	  analysis	  

	  
•  We	  aim	  at	  assessing	  a	  counterfactual	  	  or	  	  unbiased	  gender	  producPvity	  gap	  	  that	  

ideally	  would	  control	  for	  all	  factors	  affecPng	  differently	  female	  and	  male	  scienPsts,	  
and	  	  in	  pracPse	  aeempts	  to	  take	  into	  account	  a	  few	  important	  	  factors.	  

•  We	  have	  constructed	  two	  large	  panel	  data	  samples	  of	  French	  CNRS	  and	  university	  
physicists	  (excluding	  nuclear	  and	  parPcle	  physicists).	  We	  observe	  in	  both	  cases	  
that	  the	  producPvity	  of	  women	  in	  terms	  of	  number	  of	  publicaPons	  is,	  by	  about	  
one	  third	  in	  average,	  largely	  lower	  than	  that	  of	  men.	  	  

•  Our	  econometric	  analysis	  shows,	  however,	  that	  female	  physicists	  appear	  as	  
producPve	  as	  their	  male	  colleagues	  in	  CNRS,	  and	  even	  more	  producPve	  in	  French	  
universiPes,	  when	  we	  take	  into	  account	  several	  factors,	  in	  parPcular	  unequal	  
chances	  of	  promoPon	  and	  frequent	  non-‐publishing	  spells,	  which	  can	  reflect	  strong	  
family	  engagements.	  
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PublicaPon	  producPvity	  measure	  
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i	  -‐>	  ScienPst	  
t	  -‐>	  Triplet	  
If	  a-‐>	  	  ArPcles	  published	  in	  journals	  with	  five	  year	  impact	  factor	  at	  least	  equal	  
to	  	  0.5	  	  

Prod	  
Women-‐CNRS	   Men-‐CNRS	   M/W	   Women-‐UNIV	   Men-‐UNIV	   M/W	  

Mean	   38.58	   59.96	   1.55	   13.14	   27.15	   2.06	  

Obs	  (Physicists)	   815	  (159)	   4702	  (839)	   1848	  (410)	   7408	  (1403)	  
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Shares	  of	  low-‐publishing	  spells	  
CNRS	   University	   total	  (Gender)	  

Women	  	   20%	   56%	   45%	  

Men	   9%	   27%	   20%	  

All	   11%	   33%	  
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When	  we	  exclude	  low-‐publishing	  spells....	  

Prod*	   Women-‐CNRS	   Men-‐CNRS	   M/W	   Women-‐UNIV	   Men-‐UNIV	   M/W	  

Mean	   48.52	   65.99	   1.36	   30.2	   37.13	   1.23	  

Log(Prod*)	   M-‐W	   M-‐W	  

Mean	   3.47	   3.76	   0.29	   2.74	   3.05	   0.31	  

Obs	  (Physicists)	   648(127)	   4272(752)	   	  	   804(176)	   5415(973)	   	  	  

*Produc?vity	  does	  not	  include	  non	  publishing	  spells	  
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log(Prod)	  observed	  by	  age	  
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log(Prod)	  observed	  
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EsPmaPon	  Strategy	  

•  ProducPvity	  equaPon	  

	  
•  Probit-‐type	  promoPon	  equaPon	  

	  
	  
•  Probit-‐type	  	  publishing	  Pme	  spells	  selecPon	  equaPon	  

11	  

log(Prod*) (G, A, IC,Prob(Rank), ,...)f λ=
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Other	  explanatory	  variables	  in	  produc0vity	  equa0on:	  	  
•  Personal	  characterisPcs:	  gender	  [G]	  and	  age	  [A]	  
•  Work	  environment:	  research	  related	  and	  collaboraPon	  variables	  [Env.]	  

–  Quality	  and	  quanPty	  of	  (French)	  coauthors’	  producPvity	  
–  Presence	  of	  internaPonal	  co-‐authors	  
–  Cross-‐discipline	  collaboraPon	  
–  Number	  of	  co-‐authors	  
–  CollaboraPon	  between	  university	  and	  CNRS	  

•  Career	   (Chargés	   de	   Recherche	   	   -‐>	  Directeurs	   de	   Recherche;	  MCF-‐>	   Professeur	   )	  
[Rank]	  

•  Calendar	  year	  dummies	  [Time]	  	  
Explanatory	  variables	  in	  promo0on	  equa0on:	  	  
•  Personal	  characterisPcs:	  gender	  [G]	  and	  age	  [A]	  
•  Past	  producPvity	  (quality	  and	  quanPty)	  
•  Calendar	  year	  dummies	  [Time]	  
Explanatory	  variables	  in	  selec0on	  equa0on:	  
•  Personal	  characterisPcs:	  gender	  [G]	  and	  age	  [A]	  	  
•  Persistence	  in	  publishing	  during	  t-‐1,	  t-‐2	  and	  t-‐3	  
•  Calendar	  year	  dummies	  [Time]	  	  
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log(Prod)	  observed	  by	  age	  
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Predicted	  log(Prod*)	  as	  a	  funcPon	  of	  Age	  and	  Gender	  	  
	  controlling	  for	  Env.+IC+IV+λ+Time	  
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log(Prod)	  observed	  
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log(Prod*)	  predicted	  for	  full	  model	  	  
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	  "Does	  Gender	  Affect	  Scien0fic	  Produc0vity?	  

	  Evidence	  for	  PhD	  Students	  in	  an	  Elite	  US	  University"	  

	  With	  :	  
Julia	  Lane	  —	  Wagner	  School	  (New	  York	  University),	  University	  of	  
Strasbourg	  and	  University	  of	  Melbourne;	  
Michele	  Pezzoni	  —	  GREDEG,(Nice	  University),	  CRIOS	  	  (Bocconi	  
University);	  
Paula	  Stephan	  –	  Georgia	  State	  University	  and	  NBER.	  

Support:	  	  Alfred	  P.	  Sloan	  FoundaPon	  
	  
	  



Framing	  
•  We	  focus	  on	  PhD	  student	  scienPfic	  publicaPon	  producPvity	  

in	  an	  elite	  US	  university	  to	  invesPgate	  further	  the	  
producPvity	  puzzle.	  

	  
•  PhD	  students	  play	  a	  key	  role	  in	  staffing	  labs	  and	  their	  	  

producPvity	  while	  a	  student	  is	  important	  in	  determining	  
placement	  outcomes	  and	  career	  trajectories.	  Their	  key	  role	  
reflects	  an	  implicit	  contract	  with	  the	  faculPes	  they	  work	  with	  
to	  produce	  research	  at	  the	  same	  that	  Pme	  they	  learn	  by	  
doing.	  

	  
•  The	  analysis	  also	  considers	  the	  gender	  of	  the	  advisor,	  the	  

advisor-‐advisee	  gender	  pairing,	  the	  gender	  composiPon	  of	  
the	  team.	  



Sample	  of	  all	  PhD	  students	  
	  who	  have	  defended	  their	  theses	  from	  2004	  to	  2009	  

PhD	  disciplines	   PhDs	   Female	  PhDs	   Advisors	   Female	  Advisors	  
BIOLOGY	   132	   46	  (34.8%)	   49	   9	  (18.4%)	  
CHEMISTRY	   192	   64	  (33.3%)	   35	   5	  (14.3%)	  
ENGINEERING	   249	   66	  (26.3%)	   68	   10	  (14.3%)	  
GEOLOGY	   33	   17	  (51.5%)	   26	   4	  (15.4%)	  
MATH	   91	   17	  (18.5%)	   39	   1	  (2.5%)	  
OTHERS	   69	   21	  (31.9%)	   25	   4	  (16%)	  
PHYSICS	   167	   41	  (24.4%)	   62	   6	  (9.5%)	  
TOTAL	   933	   272	  (29.1%)	  

19	  

The	  majority	  	  of	  the	  PhDs	  are	  in	  engineering,	  physics,	  chemistry,	  and	  biology	  
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First	  conclusions	  
	  

We	  find:	  
	  
•  A	  significant	  gender	  gap	  in	  PhD	  student’s	  publicaPon	  	  producPvity	  :	  -‐8.5%	  for	  

number	  of	  publicaPons	  and	  -‐11.0%	  for	  average	  impact	  factor	  (IF).	  	  
	  
•  Having	  a	  female	  advisor	  has	  a	  posiPve	  impact	  on	  PhD	  student’s	  producPvity:	  for	  a	  

male	  student	  +10.0%	  	  and	  +27.0%	  	  for	  number	  of	  publicaPons	  and	  average	  IF,	  	  for	  
a	  female	  student	  +10.7%	  and	  19.3%	  for	  number	  of	  publicaPons	  and	  average	  IF.	  

	  	  
•  Gender	  composiPon	  of	  the	  adviser	  research	  team	  has	  no	  addiPonal	  impact	  on	  

student’s	  producPvity	  	  
	  
•  However	  ,	  there	  are	  important	  differences	  across	  disciplines.	  The	  elite	  university	  

we	  consider	  is	  certainly	  not	  representaPve	  of	  an	  average	  US	  university	  
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Analyzing	  the	  ‘gender	  producPvity	  puzzle’	  	  
in	  Middle	  Income	  Countries:	  The	  case	  of	  South	  Africa	  	  	  

Work	  in	  progress	  
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