
The Division of Labor Across 
Research Ins4tu4ons: 

Evidence from Evolu4onary Biology 
(1980‐2005) 

Ajay Agrawal, University of Toronto and NBER 
John McHale, Na4onal University of Ireland, Galway 
Alexander OeSl, Georgia Ins4tute of Technology 
 
The Changing Fron4er:  Rethinking Science and Innova4on 
Policy Pre‐Conference 
NBER, October 26, 2012 



What is Evolu4onary Biology? 

•  Evolu4onary biology is a sub‐field of biology 
concerned with the study of the evolu4onary 
processes that have given rise to the diversity 
of life on Earth 

•  Evolu4onary biologists study the descent of 
species and the origin of new species 



Why Evolu4onary Biology? 

1.  Theory and applied (lab) 
–  Like science, not mathema4cs 

2.  Mature subfield 
–  Unlike biotechnology 

3.  Loca4on not pre‐determined 
–  Unlike par4cle physics (CERN), astronomy 



Our Measure of Output in 
Evolu4onary Biology 

•  Journals published by the major Evolu4onary Biology socie4es: 
–  Evolu4on, Systema4c Biology, Molecular Biology and Evolu4on, and 

Journal of Evolu4onary Biology 
•  First, we extract all ar4cles published in the major society journals 

(set A) 
•  Second, we collect all papers in any journal that have been cited at 

least once by an ar4cle in set A.  This set is the corpus of influence 
on the field of Evolu4onary Biology (set B) 

•  Third, we weight each paper in set B by the number of forward 
cita4ons it received from the set of four society journals 

•  Fourth, we assign each cita4on‐weighted ar4cle in set B to the 
ins4tu4ons affiliated with the ar4cle.  If an ar4cle was wriSen by 
authors at three dis4nct ins4tu4ons, then the counter for each 
ins4tu4on is incremented 



Stylized Facts 
1.  Increasing par4cipa4on in the produc4on of 

knowledge, but persistent skew in the 
distribu4on of output 

2.  Collabora4on increasing: by volume, across 
rank, across geography 

3.  Leadership in knowledge produc4on is 
persistent across 4me, although with notable 
excep4ons 
–  Theory of stars and the agglomera4on of talent 



INCREASING PARTICIPATION, 
BUT PERSISTENT SKEW 



Ins4tu4on Entry 



Lorenz Curves by Ins4tu4on 

Top 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N=41 
Top 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Top 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N=58 



Lorenz Curves by Region 

Top 10%, N=9 
Top 10%, N=10 
Top 10%, N=15 



Cohort Publishing Contribu4on 



Cohort Cita4on Contribu4on 



COLLABORATION 



Collabora4on: 
Average Number of Authors 



Collabora4on: 
Average Distance Between Rank 



Collabora4on: 
Average Distance Between Coauthors 



Collabora4on with Top50 Ins4tu4ons: 
Geographic Distance 



Collabora4on with Top50 Ins4tu4ons: 
Rank Distance 



PERSISTENCE AT THE TOP, 
BUT EXCEPTIONS 



Ins4tu4on Rank (5Yr Increments) 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Ins4tu4on Rank Change  
(10‐Yr Increments) 

1980‐1990 

AARHUS U
NIV

AMER M
USEUM N

AT H
IST

ARIZONA STA
TE U

NIV

AUSTRALIA
N N

ATL U
NIV

BOSTON U
NIV

BRITISH M
USEUM N

AT H
IST

BROWN U
NIV

CALIF
 STA

TE U
NIV LO

NG BEACH

CALT
ECH

CARLE
TON U

NIV

CARNEGIE IN
ST W

ASHIN
GTON

CENT U
NIV VENEZUELA

CNRS

COLO
RADO STA

TE U
NIV

CORNELL
 U

NIV

CSIR
O

CUNY Q
UEENS C

OLL

DALH
OUSIE U

NIV

DUKE U
NIV

FLO
RID

A STA
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IM
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IN
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LA
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G C
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N C
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CETON U

NIV
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E U

NIV

ROCKEFELL
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RUTGERS STA
TE U

NIV

SIM
ON FRASER U

NIV

SMITHSONIAN TROP R
ES IN

ST

STA
NFORD U

NIV

SUNY BIN
GHAMTON

SUNY STONY BROOK

SYRACUSE U
NIVTEL A

VIV U
NIV

TEXAS A&M U
NIV

TEXAS TECH U
NIV

UCL

UNIV ALB
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UNIV ARIZONA
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NA
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OLU
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ALG
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 BERKELE
Y

UNIV C
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 D
AVIS
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 IR
VIN

E
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ALIF
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S ANGELE
S
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ALIF

 R
IVERSID

E
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ALIF
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IEGO UNIV C
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Ins4tu4ons Rank Change: 1980‐2000 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Rank Change for Ins4tu4ons not in Top 
100 in 1980 but in Top 50 by 2000 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Change for 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Top 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Stars and Ins4tu4on‐Level Produc4vity 

•  Es4ma4ng Equa4on 
•  Yit = exp(StarArrivalt‐1 + Scien4stsit + dt + ri) 
•  Where 
–  Y: cita4on‐weighted publica4on count for ins4tu4on i 
in year t 

–  StarArrival is set to one the year ins4tu4on i receives 
a star for the first 4me and stays on thereaier 

–  Scien4sts is the number of scien4sts at ins4tu4on i in 
year t. 

–  d is a series of year fixed effects 
–  r is a series of ins4tu4on fixed effects 



Ins4tu4on‐Level Produc4vity 
Before and Aier Star Arrival 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Ins4tu4on‐Level Produc4vity 
with Star Data Removed 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Effect on Incumbents 
-5

0
5

10

-4 -3 -2 -1 0 1 2 3 4
Years before/after Arrival



Source Ins4tu4on Rank for New Hires 
Before and Aier 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Arrival 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