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ABSTRACT
Replication is a critical component of scientific credibility as it increases our confidence in the
reliability of the knowledge generated by original research. Yet, replication is the exception rather
than the rule in economics. In this paper, we examine why replication is so rare and propose
changes to the incentives to replicate. Our study focuses on software code replication, which
seeks to replicate the results in the original paper using the same data as the original study and
verifying that the analysis code is correct. We analyse the effectiveness of the current model for
code replication in the context of three desirable characteristics: unbiasedness, fairness and
efficiency. We find substantial evidence of “overturn bias” that likely leads to many false
positives in terms of “finding” or claiming mistakes in the original analysis. Overturn bias comes
from the fact that replications that overturn original results are much easier to publish than those
that confirm original results. In a survey of editors, almost all responded they would in principle
publish a replication study that overturned the results of the original study, but only 29%
responded that they would consider publishing a replication study that confirmed the original
study results. We also find that most replication effort is devoted to so called important papers
and that the cost of replication is high in that posited data and software are very hard to use. We
outline a new model for the journals to take over replication post acceptance and prepublication
that would solve the incentive problems raised in this paper.
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Replication is a critical component of scientific credibility as it increases our confidence in
the reliability of the knowledge generated by original research.1 Yet, replication is the
exception rather than the rule in economics.2,3 In this paper, we examine why replication is
so rare and propose changes to the incentives to replicate.
Our study focuses on software code replication, which seeks to replicate the results in
the original paper using the same data as the original study and verifying that the analysis
code is correct. Other forms of replication include reanalysis and study replication.
Reanalysis examines the original study data to assess whether the conclusions of the
original study are robust to different assumptions about variable construction, sample,
identification strategy, and statistical methods. A study replication uses different data to
investigate the external validity of the conclusions.
Code replication or “verification”3,4 is a two-step process; first reconstruct the sample
and variables used in the analysis from the raw data, second confirm that the analysis
software code that fits the statistical models reproduce the reported results.
We analyze the effectiveness of the current model for code replication in the context
of three desirable characteristics:
1. Unbiasedness: there is no “overturn bias;” i.e., the model does not create
incentives to “find” or claim mistakes in the original analysis.
2. Fairness: all papers have the same (perhaps conditional) positive probability
of being replicated and is independent of author, topic, and results.
3. Efficiency: the model should provide the right incentives at minimum cost.
Replication needs to be low cost for researchers to undertake it, fair so that all studies,
maybe within the same category, face the same probability of being replicated, and
unbiased so that the original authors have reason to participate and the profession believes
the replication results. These characteristics are necessary to establish a credible threat of
valid replication that authors take seriously enough to modify behavior. We document that
the current model for code replication does not have these characteristics, and then outline a
new model that solves many of the actual problems.
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Incentives for Replication
While it is hard to know how many replications have been started, few have been
published. We searched for “replication studies” of any type among articles and comments
published in 11 of the top-tier journals in economics since 2011, and found eleven, all of
which claimed to overturn the original results. Table S1 in online supplemental materials
lists the journals searched and Table S2 lists the replication studies found. This suggests
two problems: First, it is hard to publish replication studies and thus the expected
professional return to replication is low, and second that there are substantial incentives to
“overturn” the original results in order to get a replication study published.
There appears to be substantial “overturn bias” among journal editors. We surveyed
204 editors and co-editors from 11 top journals in economics. Table S3 lists the Journals
surveyed. Overall the response rate was 43%, with at least one editor from every journal
answering our survey. While all editors responded they would in principle publish a
replication study that overturned the results of the original study, only 29% responded that
they would consider publishing a replication study that confirmed the original study results.
More evidence of possible “overturn bias” comes from the experiences of the
International Initiative for Impact Evaluation’s (3ie) replication program. While the 3ie
replication program more generally sponsored all types of replication, their experience is
extremely valuable because it is a rare case where we have a sample of replication studies
started as opposed to published. 3ie selected “important” or influential papers to be
replicated and then held an open competition for replication of these studies awarding
approximately $25,000 to each study.5 3ie set up a process that consisted of peer review and
offered the original authors the opportunity to review and comment on the replication
studies. Of the 27 studies commissioned, 20 were completed, and 7 (35%) overturned some
of the original results; i.e., claimed to be not able to fully replicate the original article. Only
1 was published in a peer reviewed journal and it overturned the results from the original
paper.
Despite the best efforts of 3ie, an adversarial relationship between original and
replication researchers can be inferred from the responses of the original authors to the 3ie
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replication reports. Indeed, we take insightful quotes from the original authors’ responses
and associated blog posts in 5 of the 7 replication studies that claimed to overturn the
original results. For example, the 3ie sponsored replication7 of a highly cited paper on
deworming6 resulted in a heated public debate.8 Several independent scholars questioned
the assumptions made by the replicators, claiming that many of these lacked scientific
justification and may have been made to maximize the likeliood of overturing the original
resuts.9,10
In one response to the 3ie replication of their paper, the original authors explicitly
address overturn bias: “The incentives of the replicators, particularly in terms of
publication, are to "overturn" the original results, and could lead to overstatement of the
magnitude of criticism.”11 Several of the original authors’ replies to other 3ie replication
studies include: “ [Despite replicating all the results in the paper], … we disagree with the
unnecessarily aggressive tone of some statements in the replication report particularly in the
abstract …”,12 " … the statement that our original conclusions were robust was buried in the
text with no mention of this in either the abstract or conclusion; instead, emphasis was
placed on the statement that our findings on agricultural extension were not robust,”13 and
“[Despite having] informed the replicators about this, we find this added comment in the
abstract of the replication report inaccurate, inappropriate and, arguably, misleading to the
readers of their report, something we had hoped to correct with this added section to our
original response note [to the replicators].”14

Data access
One of the biggest costs of replication is access to original data and analysis code. In the
past, replicators had to depend on the original authors, who may have little incentive to
cooperate post-publication. The economics profession has recently made great strides
towards lowering the cost of replication by requiring that data and code used in published
papers be posted. In this section, we assess how well this policy is working.
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We surveyed journal websites for their policies regarding publicly sharing data and
computer code before publication (See
Table 1). We surveyed 11 top-tier and 23 mid-tier empirical economics journals. We
also surveyed the ten top journals in the other social science disciplines and the general
science journals Nature, Science and the Proceedings of the National Academy of Sciences
to benchmark economics. Table S4 lists the journals searched.
In the sample, economics and political science journals are more likely to have
policies requiring authors to submit their code and data before publication. While the
journals in economics have an explicit policy regarding raw de-identified data where raw
data refers to the original data files used in the study. In contrast, estimation data refers to
the final estimation data set after data cleaning and variable manipulation. This is not an
explicit requirement in other disciplines. Most journals that require data posting, except for
some political science journals, do not verify that the code and data submitted by the
authors are easily executable and actually replicate the original.

Table 1: Journal Policies on Posting Data and Code
(See Table S4 for the specific journals assessed)
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As a result, much of the data and code are not easily usable to replicate the original
results. Despite these posting requirements, compliance with journal data transparency
policies is low in economics. We attempted to replicate the tables and figures of a paper
using the code and data provided by the author explicitly for those purposes. We surveyed
the last three issues as of May 2016 of nine leading economics journals. Table S5 lists the
journals used in this exercise. In total, 415 articles were published in these journals, of
which, 266 (64%) are “non-structural” empirical papers and 63 of those used restricted or
proprietary data. The remaining 203 articles were included in our main sample.
Among those 203 articles, we first checked to see whether the following files were
posted and downloadable: i) the raw data used in the study, ii) the final estimation data set
after data cleaning and variable manipulation were performed, iii) the data manipulation
code used to convert the raw data to the estimation data, and iv) the estimation code used to
produce the final tables and figures. Overall, we found that only 76% of studies published
at least one of the four files.
The raw data and data manipulation code were posted in about one-third of the cases,
while the final estimation data and code were posted in about two-thirds of the cases.

Figure 1
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We then tried to replicate the tables and figures for the papers that posted data and
code. Conditional on having the data and code available, only 54% of articles had “data
manipulation code” that did not require major modifications (e.g., changing folder
directories and installing additional packages) and only 61% of articles had “estimation
code” that did not require major modifications. In short, only 14% of the articles in our
sample of 203 were fully replicable (i.e. from raw data, to final tables and figures) and only
37% were partially replicable (i.e. from the estimation data to final tables and figures).

Figure 2

Our results align with previous findings in the literature.2 A study of the articles
published in the Journal of Money, Credit and Banking found that only 37% of articles met
data archive requirements, and only 20% of studies could be replicated using the
information from the archive.16 Another study attempted to replicate 67 papers published in
13 well-regarded general interest and macroeconomics journals and were only able to
replicate 29 of them1.7 This problem is not confined to economics. In 2013 only 18 of 120
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political science journals had replication policies18 and a more recent study found that only
58% of articles in top political science journals publish their data and code.19
A new model for code replication
We outline a new simple model that would reduce overturn bias, increase fairness and
reduce the cost of replication, and thereby increase the prevalence and effectiveness of
replication. The core of the model is to have journals take responsibility for overseeing the
replication exercise post-acceptance but pre-publication. Specifically, authors would submit
their data and code after a conditional acceptance. Journals would then verify that all raw
data and code (i.e. sample and variable construction, as well as estimation code) are
included and executable. They would then commission research associates perform a “push
button exercise” that verifies that the code executes and reproduces the tables and figures in
the article. If the code does not execute or reported results are different, editors could either
ask authors to correct their errors or choose to re-review the paper.
Finally, for a random sample of papers the journal would attempt to re-construct the
code from scratch or search the executable code for errors. This would be an iterative
process until authors and editors are able to reach agreement. If the results change, the
editors could then allow the authors to revise the paper or choose to re-review the paper.
This simple procedure has three desirable properties. First, it is unbiased since there
are no overturn bias incentives for the parties involved (editors/researchers). Second, it is
fair because all papers have an equal probability of being replicated. Third, it is low-cost:
there is little cost associated with having a research associate perform “push button
exercises,” authors have strong incentives to cooperate pre-publication, and there are fewer
adversarial feelings. However, it would increase journal costs that could be recovered
through increased subscription fees, submission fees or publication fees. Initially, it may
also slow down time from acceptance to publication for some papers. However, over time,
authors will internalize the incentives provided and will submit the materials and analysis
in a form that the study replication will be done very efficiently, at low cost, and very fast.
Thus, such a mechanism would create a strong incentive not to misreport findings and to
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ensure that code is free of errors thereby instilling confidence in the credibility of the
science.
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Supplementary Material

Table S1: Journals Searched for Published Replication Studies
1.

American Economic Review

2.

AEJ: Economic Policy

3.

AEJ: Applied Economics

4.

Quarterly Journal of Economics

5.

Econometrica

6.

The Review of Economic Studies

7.

Review of Economics and Statistics

8.

Journal of Labor Economics

9.

Journal of Public Economics

10. Journal of Political Economy
11. Journal of Development Economics
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Table S2: Replication studies published
Original

Replication

Journal

Year

AER

2014

André Kurmann
and Elmar
Mertens

AER

2014

Intergenerational
occupational mobility in
Great Britain and the United
States since 1850: Comment
Intergenerational
occupational mobility in
Great Britain and the United
States since 1850: Comment
The colonial origins of
comparative development:
an empirical investigation:
comment

Yu Xie and
Alexandra
Killewald

AER

2013

Michael Hout
and Avery M.
Guest

AER

2013

David Y. Albouy

AER

2012

2006

Taxes, cigarette consumption,
and smoking intensity:
comment

Jason Abrevaya
and Laura
Puzzello

AER

2012

AER

2008

Growth dynamics: the myth
of economic recovery:
comment

Hannes Mueller

AER

2012

Olivier Deschênes
and Michael
Greenstone

AER

2007

The economic impacts of
climate change: evidence
from agricultural output and
random fluctuations in
weather: comment

AER

2012

Edward Miguel,
Shanker
Satyanath and
Ernest Sergenti

JPE

2004

Economic shocks and civil
conflict: A comment

Anthony C.
Fisher, W.
Michael
Hanemann,
Michael J.
Roberts and
Wolfram
Schlenker
Antonio Ciccone

AEJ:
Applied

2011

Sachs and
Warner

Workin
g Paper,
CGD

1997

Replicating Sachs and
Warner’s working papers on
the resource curse

Davis

JDE

2013

Iversen, PalmerJones, and Sen

JDE

2013

Title
Heterogeneity and
aggregation:
Implications for labormarket fluctuations
Stock Prices, News, and
Economic Fluctuations

Authors
Chang, Yongsung,
and Kim, Sun-Bin

Journal
AER

Year
2007

Paul Beaudry and
Franck Portier

AER

2006

Intergenerational
occupational mobility in
Great Britain and the
United States since 1850
Intergenerational
occupational mobility in
Great Britain and the
United States since 1850
The colonial origins of
comparative
development: An
empirical investigation

Jason Long and
Joseph Ferrie

AER

2013

Jason Long and
Joseph Ferrie

AER

2013

Daron Acemoglu,
Simon Johnson
and James A.
Robinson

AER

2001

6.

Taxes, cigarette
consumption, and
smoking intensity

Jérôme Adda and
Francesca
Cornaglia

AER

7.

Growth dynamics: the
myth of economic
recovery

Valerie Cerra and
Sweta Chaman
Saxena

8.

The economic impacts
of climate change:
evidence from
agricultural output and
random fluctuations in
weather

9.

Economic shocks and
civil conflict: An
instrumental variables
approach

1.

2.

3.

4.

5.

10. Natural resource
abundance and
economic growth
11. Institutions, and
economic performance:
the legacy of colonial
land tenure systems in
India

Banerjee and Iyer

AER

Title
Heterogeneity and
Aggregation: Implications for
Labor-Market Fluctuations:
Comment
Stock Prices, News, and
Economic Fluctuations:
Comment

Authors
Shuhei
Takahashi

On the colonial origins of
agricultural development in
India: a re-examination of
Banerjee and Iyer, “History,
institutions and economic
performance"

2005
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Table S3: Journals from Which Editors and Co-Editors Surveyed
Journal

Discipline

1.

American Economic Review

Economics

2.

AEJ: Economic Policy

Economics

3.

AEJ: Applied Economics

Economics

4.

Quarterly Journal of Economics

Economics

5.

Econometrica

Economics

6.

The Review of Economic Studies

Economics

7.

Review of Economics and Statistics

Economics

8.

Journal of Labor Economics

Economics

9.

Journal of Public Economics

Economics

10. Journal of Political Economy

Economics

11. Journal of Development Economics

Economics
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Table S4: Journals Reviewed for Policies on Posting Code and Data
Journal

Discipline

Journal

Discipline

1.

American Economic Review

Economics

3.

AEJ: Economic Policy

Economics

2.

American Sociological Review

Sociology

4.

American Journal of Sociology

Sociology

5.

AEJ: Applied Economics

7.

Quarterly Journal of Economics

Economics

6.

Social Forces

Sociology

Economics

8.

Annual Review of Sociology

Sociology

9.

Econometrica

Economics

10. Sociological Methods & Research

Sociology

11. The Review of Economic Studies

Economics

12. Theory & Society

Sociology

13. Review of Economics and Statistics

Economics

14. Social Networks

Sociology

15. Journal of Labor Economics

Economics

16. Sociological Theory

Sociology

17. Journal of Public Economics

Economics

18. Gender & Society

Sociology

19. Journal of Political Economy

Economics

20. Work & Occupations

Sociology

21. Journal of Development Economics

Economics

22. American J of Political Science

Political Science

23. Journal of Economic Perspectives

Economics

24. American Political Science Review

Political Science

25. Journal of Economic Literature

Economics

26. Journal of Politics

Political Science

27. AEJ: Macroeconomics

Economics

28. Quarterly J of Political Science

Political Science

29. AEJ: Microeconomics

Economics

30. Political Analysis

Political Science

31. Economic Journal

Economics

32. Comparative political Studies

Political Science

33. Journal of Economics Growth

Economics

34. World Politics

Political Science

35. International Economic Review

Economics

36. British Journal of Political Science

Political Science

37. The Rand Journal of Economics

Economics

38. International Organization

Political Science

39. Journal of Health Economics

Economics

40. International Security

Political Science

41. European Economics Review

Economics

42. Psychological Science

Psychology

43. Journal of Human Resources

Economics

44. J of Personality and Social Psych

Psychology

45. Journal of Industrial Economics

Economics

46. Journal of Experimental Psych

Psychology

47. Journal of Applied Econometrics

Economics

48. Journal of Applied Psychology

Psychology

49. Journal of Monetary Economics

Economics

50. Cognitive Psychology

Psychology

51. Journal of International Economics

Economics

52. Org Behavior & Human Decision

Psychology

53. Journal of Law and Economics

Economics

54. Social Psych and Personality Sci

Psychology

55. Journal of Business & Economic Stat

Economics

56. J of Experimental Social Psych

Psychology

57. Journal of Finance

Economics

58. Journal of Personality

Psychology

59. Journal of Law, Economics & Org

Economics

60. Personality & Social Psych Bull

Psychology

61. International Journal of Industrial Org

Economics

62. PNAS

General Science

63. Journal of Economic Behavior & Org

Economics

64. Nature

General Science

65. The Scandinavian Journal of Economics

Economics

66. Science

General Science

67. Oxford Economic Papers

Economics
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Table S5: Journals Included in Verification Studies
1.

American Economic Review

2.

AEJ: Economic Policy

3.

AEJ: Applied Economics

4.

Econometrica

5.

The Review of Economic Studies

6.

Review of Economics and Statistics

7.

Journal of Labor Economics

8.

Journal of Political Economy

9.

Journal of Development Economics
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