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Funding for Academic Scientists

We lack a complete understanding how the amount and duration of funding affects
scientific output

Empirical challenge:

... there is little variation within funding programs

... there is lots of selection into different funding programs



Change in Leibniz Prize as Source of Exogenous Variation

Setting: Germany’s most important research prize – Leibniz Prize of the DFG

– Around ten recipients per year

– Recipients have received seven Nobel prizes, two Fields medals

Reform in 2007 increased

– funding period by two years

– funding amount by e 1m

How do elite academic scientists react to a
longer funding period and a larger funding amount?



Empirical Approach

Diff-in-diff: Compare scientific output of

... Leibniz prize winners after 2007 (treatment) and

... Leibniz prize winners before 2007 (control),

before and after receiving Leibniz prize



Main Findings

Treated cohorts with more funding and longer funding period...

... publish less overall: decreases by more than half

... publish more in top journals: increases by more than double

Mechanism: Complementarity of additional funding amount and duration

Change in Leibniz Prize funding caused fewer, but better publications
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The Leibniz Prize



Gottfried Wilhelm Leibniz Prize – Overview

Awarded annually to around 10 outstanding researchers since 1986

Open to all disciplines, only formal criterion is affiliation with German research
institution

Cannot apply directly – university presidents can nominate researchers and DFG then
decides on recipients

Until 2006: Endowed with e 1.55m which could be spent with truly legendary freedom
over five years



Gottfried Wilhelm Leibniz Prize – Reform in 2007

Change in 2007:

– Increase in funding amount from e 1.55M to e 2.5M as inflation adjustment

– Increase in funding period from 5 to 7 years due to complaints that time frame was
too short for long-term research projects

Selection procedure and selection criteria all remained the same



Data



Data

Focus on 257 winners – 36 post 2007 – who received prize between 1986 and 2010

Age, gender, field from CVs and DFG

Publication data from Microsoft Academic

Get all publications from 10 years prior to prize to 7 years after for each winner



Primary Outcome Measure: Number of Publications

1. Count all types of publications, irrespective of outlet

2. Count journal publications by journal quality

– Rank journals by average citations per paper in three years prior to publication
(impact factor)

– Count all publications in top 1%, top 2%, top 3%, etc.



Empirical Framework



Empirical Framework

Diff-in-diff: Compare scientific output of

... Leibniz prize winners after 2007 (treatment) and

... Leibniz prize winners before 2007 (control),

before and after receiving Leibniz prize

Identifying assumption: Earlier prize winners are good counterfactual for later prize
winners



Prior to Prize: Balancing Table

Year of Prize

1986-2006 2007-2010 Difference

Age at Prize 45.19 45.03 0.16 (0.83)
Age at PhD 27.78 28.03 −0.25 (0.44)
Social Sciences 0.06 0.08 −0.02 (0.62)
Engineering 0.17 0.19 −0.03 (0.71)
Life Sciences 0.31 0.31 0.01 (0.94)
Natural Sciences 0.46 0.42 0.04 (0.62)
Female 0.07 0.19 −0.13∗ (0.07)
University 0.78 0.56 0.23∗∗ (0.01)
Number of authors per pub 3.15 3.88 −0.73∗∗∗ (0.00)
Number of publications per year 6.43 10.89 −4.46∗∗∗ (0.00)

Observations 221 36 257



Prior to Prize: Density of Publications by Journal Quality
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Main Results



Number of Publications Relative to Prize
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On average, reduction of six to eight publications per year: at least 65% relative to the
mean



Results by Ranking of Journals
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Results by Ranking of Journals
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Results by Ranking of Journals – Focus on Top 20%
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Concern: Is this Just a Cohort Effect?

Instead of treatment effect of change in Leibniz Prize, could also be cohort effect

Peak-career researchers might behave differently in 2007 to 2017 than in 1986 to 2006

Could be due to concurrent changes, e.g. introduction of ERC grants in 2007

Study other prominent scientists in same field and age group who do not receive a
Leibniz Prize



Matched Control Group from Wikipedia

Use German Wikipedia and categories in Wikipedia for matching

Match on

– Gender
– Year of birth
– (Broad) scientific field
– Academic scientist in Germany

Results in 1,819 matched control scientists







Matched Control Group from Wikipedia

Use German Wikipedia and categories in Wikipedia for matching

Match on

– Gender
– Year of birth
– (Broad) scientific field
– Academic scientist in Germany

Results in 1,819 matched control scientists



Controls from Wikipedia are Comparable to Leibniz Recipients
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Placebo Test: No Evidence of Cohort Effects
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Controlling for Cohort Effects Does not Change Results
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Mechanism



Disentangling Effect of Additional Time and Money

Later prize winners publish less overall, but more in top journals in response to increase
in funding amount and duration

But, is it money, time, or both that matters?

Exploit that funding of Leibniz Prize stayed constant at e 1.55M from 1986 to 2006, but
money lost 45% of its value

Year of Prize

1986-1992 2000-2006 2007-2010

Real Funding Amount e 2.35M e 1.74M e 2.54M

Funding Duration 5 years 5 years 7 years

Pairwise comparisons between the three groups



Effect of Additional Funding Amount

Year of Prize

1986-1992 2000-2006 2007-2010

Real Funding Amount e 2.35M e 1.74M e 2.54M

Funding Duration 5 years 5 years 7 years



Effect of Additional Funding Amount
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Effect of Additional Funding Duration

Year of Prize

1986-1992 2000-2006 2007-2010

Real Funding Amount e 2.35M e 1.74M e 2.54M

Funding Duration 5 years 5 years 7 years



Effect of Additional Funding Duration
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Combined Effect of Additional Funding Amount and Duration

Year of Prize

1986-1992 2000-2006 2007-2010

Real Funding Amount e 2.35M e 1.74M e 2.54M

Funding Duration 5 years 5 years 7 years



Combined Effect of Additional Funding Amount and Duration
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Conclusion



Conclusion

Additional funding amount and duration led to

... focus on publications in top outlets, but

... comes at price of large reduction in overall number of publications

Contributes to literature on the science of science funding due to within Leibniz Prize
comparison – cleanly isolates effect of additional funding amount and duration

Azoulay et al. (2011), Benavente et al. (2012), Gush et al. (2018), Jacob and Lefgren (2011), Lerchenmueller (2018), Li et al.
(2015), Myers (2019), Stephan (2012), Veugelers et al. (2019), Wang et al. (2018), Whalley et al. (2014)

Other Grants



Thank You!

Comments welcome:

matthias.wilhelm@econ.lmu.de



Backup



Commonness of Reference Journal Combinations: Details

Excerpt of references of Azoulay et al. (2011):

Four unique journals referenced by article: JAE, JASA, Biometrika, REStat

Back



Commonness of Reference Journal Combinations: Details

Co-citation matrix for all publications in a year:

M =


Biometrika JAE JASA REStat

Biometrika / 5 6 9
JAE 5 / 7 8
JASA 6 7 / 4
REStat 9 8 4 /


Calculate commonness for each journal combination, i.e.

SJAE,JASA =
NJAE,JASA

NJAE
N · NJASA

N ·N
=

7
20
39 ·

17
39 · 39

= 0.80

Sort all journal combinations within each paper by commonness and define

– (negative logarithm of) 10th percentile as novelty
– (logarithm of) 50th percentile as conventionality

Back



Text Similarity: Details

1. Take abstract of each publication (available for around 67% of publications) as one
document

2. Standard pre-processing: Remove stopwords and tokenize
3. Employ TF-IDF weighting

tf.idf(t, D) =
Frequency of term t in document D

Max. Frequency of a term t′ in document D
·

log
Number of Documents

Number of Documents with term t
4. Compute cosine similarity between tf-idf vectors
5. For similarity measure relative to early publications:

– Aggregate all abstracts from 10 years prior to prize to 6 years prior to prize into one
document

– Compute similarity relative to this one document

Back



Additional Dependent Variables

Text Text Novelty Conventionality
Sim. I Sim. II

Post Prize −0.00 −0.01∗ 0.10∗∗ −0.01
(0.00) (0.00) (0.05) (0.03)

Post Prize × Post 2007 −0.00 −0.02∗∗∗ −0.08 0.05
(0.01) (0.01) (0.09) (0.09)

Fixed Effects Year Year Year Year
Mean Dep. 0.08 0.13 −0.70 1.87
R2 0.06 0.39 0.03 0.02
Winners 252 248 256 256
Observations 3536 2536 3974 3974

Back



Heterogeneity by Subjects
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Dropping Individual Prize Cohorts

−
10

−
5

0
5

R
eg

re
ss

io
n 

C
oe

ffi
ci

en
ts

0 20 40 60 80 100
Publications in Top ... Percent of Journals

w/o 1986 w/o 1987 w/o 1988 w/o 1989 w/o 1990

w/o 1991 w/o 1992 w/o 1993 w/o 1994 w/o 1995

w/o 1996 w/o 1997 w/o 1998 w/o 1999 w/o 2000

w/o 2001 w/o 2002 w/o 2003 w/o 2004 w/o 2005

w/o 2006 w/o 2007 w/o 2008 w/o 2009 w/o 2010 Back



Count Data Models
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Fixed Effects Poisson
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Negative Binomial Model
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Weighted Dependent Variables
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Weighted w/ 3-year forward citations
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Falsification Exercise
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Main Results by Journal Quality
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Placebo Test
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Restricted Wild Cluster Bootstrap
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Triple Difference
−

10
−

5
0

5
R

eg
re

ss
io

n 
C

oe
ffi

ci
en

t

0 20 40 60 80 100
Publications in Top ... Percent of Journals

90% Confidence Bounds Coefficients

Restricted Wild Cluster Bootstrap
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Effect of Additional Funding Amount
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Restricted Wild Cluster Bootstrap
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Effect of Additional Funding Duration
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Combined Effect of Additional Funding Amount and Duration
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Number of Other Grants
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Google Search Frequencies
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Time-varying Coefficients: Top 1%
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Time-varying Coefficients: Text Similarity
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Time-varying Coefficients: Novelty and Conventionality
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