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Policy-making relies increasingly on empirical economics research. Thus, for these policies to be credible, the
research underpinning them should be transparent, reproducible, and replicable. We test whether peer-
reviewed journals, often times used to measure the quality of economists’ research, can be guarantors of
reproducibility, through their requirements of providing codes and data. Focusing on a high profile journal
with a data availability policy, American Economic Journal: Applied Economics, we find that only between
25% and 43% of articles are reproducible. Fully reproducible studies are not cited more often. Our study
suggests that systematic journal-based reproducibility checks may bring the economist profession to a better
equilibrium of transparent and reproducible research.

* Sylvérie Herbert, Banque de France; Hautahi Kingi, Google; Flavio Stanchi, Airbnb; Lars Vilhuber, Cornell
University.
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As in many other scientific disciplines, transparency and openness are essential to the credibility of economics
research. Transparency is especially critical when that economic research informs economic policy decisions.
Indeed, in recent years, governments and policy institutions, and in particular central banks, have pushed for
“evidence-based” policy-making. Central banks’ (or any other institutions) forecasts, indicators or models for
policy evaluation are all based, to some extent, on research. This research and expertise helps better design
policies, but this means that economic research needs to trustworthy for these policies to be credible. To be
trustworthy, research needs to be transparent, and a key way to ensure that the research is truly fully
transparent is to test for reproducibility.!

The peer review process in economics journals ensures the originality and quality of the research article, and
provides a stamp of approval. However, editors and referees do not have the obligation to check that the same
data and code yields similar results as the authors. Hence, the referee process does not provide a check on the
reproducibility. In an effort to foster greater reproducibility, journals put in place data availability policies (DAP
henceforth) as early as 1933, with Econometrica, asking authors to provide data and codes. Other journals
followed quite early as well, such as the Journal of Money, Credit and Banking in the late 1990’s. First amongst the
discipline’s “top 5” journals, the American Economic Review introduced a DAP in 2005, with the Quarterly Journal
of Economics following in 2016. However, as of 2017, only 54% of 343 economic journals of the Thomson Reuters
Social Science citation index had a DAP (Hoffler 2017).

In Herbert et al. (2021), we test whether journals’ data availability policies with light enforcement, such as the
one enforced by the AEA in 2005, yields reproducible research in the first place. While there is no systematic
check of the codes with such policies, making codes and data publicly available should in theory enhance
transparency. Providing undergraduate students only with the code, data, and information provided by the
authors, our study tests if they are able to successfully reproduce the results in the published articles. Such a
reproducibility check verifies whether the provided materials are accurate and complete, thus verifying that they
are fully transparent.

Reproducing the AEJ:Applied. Our analysis is based on articles published in the AEJ:Applied between 2009 and
2018, which we gathered along with their codes and data from the journal’s website. Each replicator (or
assessor) first evaluated the reproduction task or “expected” level of reproducibility by filling out a
questionnaire, gathering information on the availability of the required components (data, code, documentation).
The questionnaire recorded a selection of article characteristics, including the type of data used (e.g., restricted,
confidential, public...), the presence of an online appendix, the programs used by the author, the documentation
on how to run them (readme files). They also gathered information on the completeness and clarity of the
documentation of the programs and data. Most articles had a supplementary dataset, but not all articles were
accompanied by the full data set necessary for replication. The assessor recorded whether the articles were
accompanied by the necessary data, and any apparent reason if not. Having gathered all this preliminary
information, the assessor gave an estimate of the “expected” difficulty of reproduction. They then attempted to
reproduce the analysis - trying to reproduce the empirical analysis from the provided code and data, with
minimal changes and no interaction with the original authors. Throughout the exercise, the assessor was asked to
keep track of any changes made to the code to run the analysis. Whenever substantial changes were needed for

1 We follow definitions of “replicability” and “reproducibility” by the US National Academy of Sciences. They define
“reproducibility” as “obtaining consistent results using the same input data, computational steps, methods, and
code, and conditions of analysis” (National Academies of Sciences, Engineering, and Medicine, 2019, pg. 36).
Replicability is achieved for instance by collecting new data, implementing different methods or code, and then
“obtaining consistent results across studies aimed at answering the same scientific question”.
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the code to run, they were told to limit the time allowed for this article’s reproduction. Once the reproduction
completed, assessors answered an exit-questionnaire to capture information about the success or failure of
replication, and the reasons behind the failure.

A moderate success, mainly due to non-provided data. We find only moderate success in reproducing the
articles in spite of a data availability policy. When considering the sample of assessed articles, only 25% were
successfully reproduced in full. Conditional on selecting papers using non-confidential data, we find a higher
reproducibility rate of 43%. Another 43% of these articles were partially replicated, meaning that the most
important tables were similar in the paper and the replication. Such low reproducibility is thus driven by
confidential or missing data (see figure 1), which constitute more than a third of our sample. However, even
when restricting on non-confidential data, our analysis shows that a substantial numbers of articles had different
results than those obtained from their replication packages (14%), which is non negligible.

Figure 1: Proportion of articles with confidential and missing data (left) and reproducibility ratio (right)
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Note: Ratio of articles with missing and confidential data to the left, over the sample of our articles.
Failure, partial and full reproducibility ratio according to different definitions of the sample (to the right).

A small fraction of failures stemmed from corrupted data, code errors, and unavailable software (24% total with
equal proportion), while the largest fraction of failures stemmed from inconsistent values (64%). The computer
programs successfully ran, but the numerical values were inconsistent with those reported in the articles, and the
replicators were unable to find a convincing reason.

Reproducible research is not necessarily easily operated. This non-negligible fraction of failures highlights
the need for a systematic reproducibility check so as not to threaten the credibility of the expertise developed in
research articles. Lightly monitored data availability policies by themselves thus seem necessary but not
sufficient to ensure full reproducibility and easily accessible research. Moreover, we found that even
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reproducible articles required complex code changes to reach similar results as in the papers (figure 2). A third of
articles required involved substantial changes, another third minimal changes, and only a minority required no
change. This means this research cannot easily be taken off the shelf to inform policy discussions.

Figure 2: Proportion of replicated articles requiring no change, small or complex changes
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No reproducibility bonuses. Most importantly, we further show that reproduced papers have not earned a
citation bonus. Increased citations may thus not be enough of an incentive device to generate transparent
documentation and coding practices. Our analysis therefore calls for a systematic check of articles during the
referee process, as a way to reach a “good reproducibility” equilibrium.
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