Journal Requirements:

1. Please ensure that your manuscript meets PLOS ONE's style requirements, including those
for file naming. The PLOS ONE style templates can be found at

https://journals.plos.org/plosone/s/file?id=wjVd/PLOSOne formatting sample main body.p
df

https://journals.plos.org/plosone/s/file?id=bha62/PLOSOne formatting sample title authors a
ffiliations.pdf

2. Would other researchers in principle be able to partner with the UN Global Platform AIS
Task Team to obtain the same or a similar dataset? If so, please include this information in
your Data availability statement, including any contact information. Please also include in
your Data availability statement references to the other data sources used.

-Partnering up with the UN Global Platform AIS Task Team is done on a case-by-case basis.
It mainly depends whether the intended purpose of the use of the data aligns with the mission
of the UNGP. We are therefore not in a position to make a statement on this, but we have
included the link to the website where other researchers can find more information.

We have also included a separate Data Availability statement.

3. We noted in your submission details that a portion of your manuscript may have been
presented or published elsewhere.

"Yes, we have written a Matters Arising on a paper published in Nature Human Behaviour
(Guan et al., 2020) with a small subset of the data. However, no formal analysis was
performed for this publication, only a commentary on the aforementioned article. Therefore,
we do not see any reason how this might influence this publication "

Please clarify whether this publication was peer-reviewed and formally published. If this work
was previously peer-reviewed and published, in the cover letter please provide the reason that
this work does not constitute dual publication and should be included in the current
manuscript.

-This piece of research we referred to was a ‘Matters Arising’ on another paper (Guan et al.,
https://www.nature.com/articles/s41562-020-0896-8) and the purpose was mainly to reflect
on their analysis, not to present our analysis. Moreover, we only presented a small snapshot of
the data (a small subset of countries that we wanted to highlight). It has undergone peer-
review but this was merely to evaluate whether the academic discussion was relevant (not to
check our methodology). We have included a statement in the cover letter why we believe
there is no dual publication issue.

4. We note that Figures 1-3 in your submission contain map images which may be
copyrighted. All PLOS content is published under the Creative Commons Attribution License
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(CC BY 4.0), which means that the manuscript, images, and Supporting Information files will
be freely available online, and any third party is permitted to access, download, copy,
distribute, and use these materials in any way, even commercially, with proper attribution. For
these reasons, we cannot publish previously copyrighted maps or satellite images created
using proprietary data, such as Google software (Google Maps, Street View, and Earth). For
more information, see our copyright guidelines: http://journals.plos.org/plosone/s/licenses-

and-copyright.

-The world map used was based on data from the ‘Global Administrative Areas’ (GADM)
database, which has the following data license:

“The data are freely available for academic use and other non-commercial use. Redistribution,
or commercial use, is not allowed without prior permission. Using the data to create maps for
academic publishing is allowed.”

See:
https://gadm.org/license.html

We updated Figures 1-2 by including a reference to the GADM, include the web link.

We require you to either (1) present written permission from the copyright holder to publish
these figures specifically under the CC BY 4.0 license, or (2) remove the figures from your
submission:

4.1. You may seek permission from the original copyright holder of Figures 1-3 to publish
the content specifically under the CC BY 4.0 license.

We recommend that you contact the original copyright holder with the Content Permission
Form (http://journals.plos.org/plosone/s/file?id=7c09/content-permission-form.pdf) and the
following text:

“I request permission for the open-access journal PLOS ONE to publish XXX under the
Creative Commons Attribution License (CCAL) CC BY 4.0
(http://creativecommons.org/licenses/by/4.0/). Please be aware that this license allows
unrestricted use and distribution, even commercially, by third parties. Please reply and
provide explicit written permission to publish XXX under a CC BY license and complete the
attached form.”

Please upload the completed Content Permission Form or other proof of granted permissions
as an "Other" file with your submission.
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In the figure caption of the copyrighted figure, please include the following text: “Reprinted
from [ref] under a CC BY license, with permission from [name of publisher], original
copyright [original copyright year].”

4.2. If you are unable to obtain permission from the original copyright holder to publish
these figures under the CC BY 4.0 license or if the copyright holder’s requirements are
incompatible with the CC BY 4.0 license, please either i) remove the figure or ii) supply a
replacement figure that complies with the CC BY 4.0 license. Please check copyright
information on all replacement figures and update the figure caption with source information.
If applicable, please specify in the figure caption text when a figure is similar but not identical
to the original image and is therefore for illustrative purposes only.

5. We note you have included a table to which you do not refer in the text of your manuscript.
Please ensure that you refer to Table 3 in your text; if accepted, production will need this
reference to link the reader to the Table.

-We indeed include a wrong reference to the Table. This has now been fixed.

Comments to the Author

Reviewer #1: Dear Author,

-The statistical analysis of your manuscript has been performed appropriately and rigorously.
However, an addition needs to be made in this regard. The explanation as to why the analysis
method was chosen should be persuasive to the reader. The explanation in the line between
105-108 does not provide an adequate explanation for why the fixed effects model was used.
And this explanation is not seen elsewhere in the study. this point should be explained.

-Other matters written in the “discussion and conclusion” part were appropriate and
explanatory, but clear emphasis should be placed on the regression model results. Those who
are interested in the application (panel) part of the study will want to see the inference of the
authors and be informed in the conclusion part. For example “an inference can be made based
on the main finding of the study (panel) or a discussion can be conducted on why this
fundamental finding is so.”

We thank the reviewer for these comments. To start, we have now changed the how and why
of the conclusion/discussion in line with both reviewers’ comments. We agree that there was
not enough emphasis on this. Also, at the time of writing, there was limited evidence available
to explain the ‘why’ with high confidence (merely anecdotal evidence), but given an influx of
new research, this can now be done in a better way. We have therefore changed the
Conclusion/Discussion in accordance with this. Moreover, we have changed the
Introduction/Problem Statement to better reflection how our research compares with other work
what the research gap we are trying to fill.



On the use of the econometric model, we admit that by writing the methodology in a concise
manner we did not expand enough on the justification of the model itself and the control
variables used. Moreover, as remarked by reviewer two, some modelling assumptions are not
clearly explained or tested. Therefore, to improve the clarity and transparency of the model set-
up throughout the manuscript, we have added the following aspects:

We added a short justification for adopting the fixed-effect model in the main manuscript
(L170-172) and a more extensive description in the Appendix S2. In short, to decide what model
to use, in particular the choice between a random effects and fixed effects model, we performed
a Hausman test to test whether we could use a random effects model or had to use a fixed effects
model. For both the model with the composite index and with the individual policies we found
that the null hypothesis was rejected at p = 0.05 (and at p = 0.1), implying that omitted country-
specific variables are correlated with the explanatory variables. Therefore, we are forced to use
a fixed-effects model to prevent bias in our model fit. We have provided some explanation what
the omitted variables may be.

We have added a justification per control variable in the main text (see L178-195) and a more
extensive description in Appendix S2.

We have clearly indicated the three non-intuitive model assumptions we made: (1) the number
of days of smoothing applied to the time series, (2) the time lag used for the export change in
the regression model, and (3) the use and implementation of a time fixed effects. For these three
assumptions, we now included a sensitivity analysis to show how changing these assumptions
influences the results.

We have included two types of robustness checks; (1) the potential lagged effect of the
implementation of policies on exports and (2) the issue of multicollinearity in the policies when
including them altogether in the regression model.

Moreover, we re-evaluated the base model we adopted in Table 3. First, we initially included a
7 day lag for the effect of the ‘Supply’ control variable. However, because this adds an
additional non-intuitive modelling decision to the model set-up, and because there is no clear
guidance what value to adopt for this, we decided to remove this lag. This has only a small, and
negligible, impact on the results. Second, the initial base model did not include any time fixed
effects. However, we believe that this is incorrect, as it became quite clear that the uncertainty
in the global economy has influenced the behaviour and confidence of companies and markets.
Therefore, our base model now includes a day fixed effects, and we evaluate whether including
a week or month fixed effects changes the results (see sensitivity analysis).

More specific responses to your points raised are answered below.
Apart from this, the topics you need to review / review about the article are listed below :
- line 363 : Table 1. Please check. Should it be Table 3? (note : And another results given in

“S2 Table 1")

This was indeed wrongly referenced. We have corrected this now.



- line 363 : C1, -2,63% Please check the number. Some numbers in the same sentence belong
to Model 2 and some to Model 4. It should be checked.

Thank you for pointing this out, we have now made this distinction clear.

- line 376 : C2, -4,76% Please check the number. Some numbers in the same sentence belong
to Model 2 and some to Model 4. It should be checked.

Thank you for pointing this out, we have now made this distinction clear.

- line 378 : C6, +2,74% Please check the number. Some numbers in the same sentence belong
to Model 2 and some to Model 4. It should be checked.

Thank you for pointing this out, we have now made this distinction clear.

-Reviewer #2: Reviewer: This paper investigates The implications of large-scale
containments policies on global maritime trade during the COVID-19 pandemic. The
structure of the article is not very clear and the regression model needs to be completed. My
comments are as follows:\\

We thank the reviewer for the constructive feedback and points to improve the clarity and
interpretation of the results. We agree that the introduction was not well structured and the
problem statement was missing. We have now rewritten the introduction to make the
importance of the work and our contribution relative to other work clear. We hope that this has
improved the readability of the paper.

On the use of the econometric model, we admit that by writing the methodology in a concise
manner we did not expand enough on the justification of the model itself and the control
variables. Moreover, as remarked by the reviewer, some modelling assumptions are not clearly
explained or tested. Therefore, to improve the clarity and transparency of the model set-up
throughout the manuscript, we have added the following aspects:

-We added a short justification for adopting the fixed-effect model in the main manuscript
(L170-172) and a more extensive description in the Appendix S2. See our comment below for
the specifics on this.

-We have clearly indicated the three non-intuitive model assumptions we made: (1) the number
of days of smoothing applied to the time series, (2) the time lag used for the export change in
the regression model, and (3) the use and implementation of a time fixed effects. For these three
assumptions, we now included a sensitivity analysis to show how changing these assumptions
influences the results.

-We have included two types of robustness checks; (1) the potential lagged effect of the
implementation of policies on exports and (2) the potential issue of multicollinearity in the
policies when including them altogether in the regression model.



Moreover, we re-evaluated the base model we adopted in Table 3. First, we initially included a
7 day lag for the effect of the ‘Supply’ control variable. However, because this adds an
additional non-intuitive modelling decision to the model set-up, and because there is no clear
guidance what value to adopt for this, we decided to remove this lag. This has only a small
impact on the results. Second, the initial base model did not include any time fixed effects.
However, we believe that this is incorrect, as it became quite clear that the uncertainty in the
global economy has influenced the behaviour and confidence of companies and markets.
Therefore, our base model now includes a day fixed effects, and we evaluate whether including
a week or month fixed effects changes the results (see sensitivity analysis).

More specific responses to your points raised are answered below.

-1) Title: The title is too general and is not attractive. The economic impacts is in the
keywords but cannot be informed in the title.

Thank you for this comment, we have now changed the title to:

“Global economic impacts of COVID-19 lockdown measures stand out in high-frequency
shipping data”

-2) Keywords : the keywords need to be more concise and specified, the algorithm developed
in this paper should be added.

We have changed the key words to:

COVID-19; economic impacts; trade prediction algorithm; high-frequency data; non-
pharmaceutical interventions

However, key words will not be published online and are only used internally by PlosOne.

-3) Introduction: The introduction is organized with order, but to give readers a better picture
I suggest the author to re-structure this section as following order: (i) Your research idea
(aim/hypothesis); (ii) Why is it important? (iii) What is new about your work?; (iv) Your
approach; (v) Findings & contributions

We agree that the introduction was messy and the problem statement, in particular our
contribution, was not clear. We have rewritten the introduction, also better reflecting on recently
published Working Papers and peer-reviewed articles, which has helped us to better position
our research with respect to other published or forthcoming research.

-4) What is the contribution of this paper? The innovation points of the research are not clear.

As described above, we have revised the problem statement to better reflect the innovative
part of it.



-5) Method: In S2 Appendix: econometric model, Before adopting the fixed effect panel
regression model in this paper, is it necessary to perform test(e.g. Hausmann test) on panel
data to determine whether to use a fixed effects model, a random effects model or a mixed
regression model?

We indeed performed a Hausman test to test whether we could use a random effects model or
had to use a fixed effects model. We should have mentioned this. For both the model with the
composite index and with the individual policies we found that the null hypothesis was rejected
at p =0.05 (and at p = 0.1), implying that omitted country-specific variables are correlated with
the explanatory variables. Therefore, we are forced to use a fixed-effects model to prevent bias
in our model fit.

We have now included this statement in the main manuscript and a more detailed description
in S2 Appendix to make this clear for the reader.

-6) In S2 Appendix: econometric model. How to choose the control variables? What are the
economic implications or relevant references?

The control variables are chosen for two reasons: (1) economic grounds, (2) available data on
a global scale. Concerning (1), we apologise for not making the decisions we have made clear
enough. At the time of writing the first draft, the evidence to support the adoption of some of
the control variables was often merely anecdotal. However, some recent work provides support
for the control variables included in our model and this has now been included in both the
Method section (see Lines 178-193) and Appendix S2. Concerning (2), we believe there might
be other control variables that could help improve the results, but we could not find better suited
variables that are available on a global scale and with a daily time step.

-7) The data “67 ports” should be in “the United States” in page 2 line 2, S1 _appendix 1.

This was a typo, we have changed this now.

-8) How to choose the data smoothing methods, a 10 days moving average ? Does it have
specific meaning in the economic field?

-To the best of our knowledge, there is are no rules or best practises for choosing the smoothing
method nor the number of days for the moving average. Applying a moving average (m.a.) has
also been adopted in other studies that use high-frequency data to evaluate the effect of
lockdown measures, and are often 5-14 days (see citations in Lines 177-178).

-Compared to, for instance, weekly averages to smooth a daily time series, m.a. has the benefit
of better taking into consideration when policies were implemented (on day 1 or day 7 of the
week) and when a supply-shock arrived at a country’s ports. The reason for adopting the 10 day
m.a. is twofold: after testing different options, we find that a 10 day m.a. effectively filters out
the noise for most countries. Second, a 10 day m.a. allows us to filter out a weekly cycle that is
present in some countries (e.g. slightly more or less trade during certain days, such as weekend
days).



We have added the follow sentence to the manuscript L175-178 and more details in Appendix
S2:

“The time series is first smoothed using a 10-day moving average in order to remove the daily
noise and weekly cycle, and better capture the underlying signal. A similar number of days to
smooth the time series has been applied in other studies using HFA [5,10,15,22].”

-We do point out that adding a m.a introduces autocorrelation in our error term, but because the
fixed-effect model clusters standard errors at the country-level, this will not influence our model
fit (as this makes it robust against autocorrelation). We have added this point to Appendix S2.

- As mentioned above, in order to assess to what extent this assumption influences the results
we run some additional models that have a 7 day and 3 day time lag. In short, for a 7 day time
lag most effects become slightly weaker, but still hold, whereas for a 3 day lag the noise
becomes large, making it harder to detect the effect of the individual policies.

-9) In S2 Appendix: econometric model. How to choose the value of day lag? (a three day lag
of the export change A,—A)

Similar as above, we agree that this decision is not intuitive and not transparent. We have
therefore decided to also include this as a sensitivity test where we test different lags. In
general, increasing the lag will lower the effect of this term on exports (as it becomes less
serially correlated) and hence will increase the coefficients of the NPI. Since we do not know
the ‘correct’ value for this lag, we report only the most conservative values in the main text
and add a table with the alternative models in Appendix S2.



