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a b s t r a c t

The World Bank Group’s GovData360 and TCdata360 platforms are widely employed in socio-economic
research. The thousands of governance, trade, and competitiveness indicators they contain served as
the basis for much research in the field of economic, developmental, and cultural studies, coronavirus
disease 2019-related research, and tourism, to state a few. The presented R package called hdData360r
collects thousands of up-to-date annual indicators from these platforms for all countries worldwide.
Furthermore, it allows missing value imputation with data from previous years, and optionally, it
exports the generated dataset into tab-separated value (TSV) files. The hdData360r R package with
a sample dataset it generates is available publicly on GitHub and Mendeley Data.
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1. Motivation and significance

The World Bank Group’s GovData360 [1] and TCdata360 [2]
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housands of governance, trade, and competitiveness indicators
hey contain served as the basis for much research in the field
f economic [3,4], developmental [5,6], and cultural [7,8] studies,
oronavirus disease 2019-related research [9–11], and tourism
12,13], to state a few. In addition to the wide range of available
ndicators, the major advantage of the aforementioned platforms
s that they contain data going back decades for all countries
orldwide.
Although an R package called data360r [14] is available to

facilitate access to the GovData360 and TCdata360 platforms,
this package does not allow the simultaneous download of all
available indicators. Furthermore, it does not allow the auto-
matic replacement of missing values (e.g., with data from pre-
vious years), which would significantly facilitate the use of the
compiled dataset. To fill these gaps and to support the rapidly
growing [15] data-driven approach within social research, this
study presents a novel R package named hdData360r. This pack-
age not only collects the up-to-date annual indicators from the
aforementioned platforms but also preprocesses them for fur-
ther analysis. This package is based on an improved version of
a widely used R script [10,11,16] published together with the
common database of COVID-19 reports and data360 indicators
(see Kurbucz, 2020 [17]).

The rest of this paper is organized as follows. Section 2 de-
scribes the hdData360r R package, as well as every related file.
Section 3 presents the installation steps of the package. Section 4
gives an illustrative example for the application of the package.
Finally, Section 5 provides an impact overview and concludes the
paper.

2. Software description

The presented R package called hdData360r collects and
preprocesses thousands of up-to-date annual governance, trade,
and competitiveness indicators from World Bank Group plat-
forms for all countries worldwide. It contains a function named
get_hdData360 that has one mandatory and two optional user-
defined arguments. The mandatory argument (firstYear) spec-
ifies the first year of data collection, while the first optional
argument (impute) can be used for missing value imputation.
The get_hdData360 function generates a list object that con-
tains the panel data, the metadata of its indicators, the country
data, and the information of the data generation process. The sec-
ond optional argument (writeTSV) allows exporting this object
into tab-separated value (TSV) files.

To obtain the GovData360 and TCdata360 indicators, as well
as the country data and the metadata of the indicators, data360r
version: 1.0.8) R package [14] is applied. Other R packages
sed during the data generation process are: lubridate (ver-
ion: 1.8.0) [18], stringr (version: 1.4.0) [19], dplyr (version:
.0.9) [20], and zoo (version: 1.8-10) [21]. These packages are
nstalled automatically when the function is called (if they have
ot been previously installed). The hdData360r R package with
sample dataset it generates is available publicly on GitHub [22]
nd Mendeley Data [23].
Properties of main files:

• get_hdData360 (get_hdData360.R): The hdData360r R
package contains a single function called get_hdData360.
It has one mandatory and two optional user-defined ar-
guments. The mandatory input parameter (firstYear ∈

{1970, 1971, . . . , ‘‘actual year′′}) defines the first year of the
data collection. The second input parameter (impute ∈

{0, 1, . . . , 30}) is optional, and it specifies that maximum
howmany years older data is used to replace missing values.
That is, if the values of an indicator are (1,NA,NA) in

three consecutive years, respectively, then, in the case of
impute = 1, the missing value (NA) of the second year is
imputed by the value of the first year (1, 1,NA). In the case
of impute = 2, both missing values are imputed by the first
year’s value (1, 1, 1). By default, impute = 0, which results
in no missing value imputation. The third, also optional,
parameter (writeTSV ∈ {FALSE, TRUE}) allows exporting
the generated object into tab-separated value (TSV) files. By
default, its value is FALSE. The output list object has the
following structure and contains the following variables:

– data: Generated panel data.

∗ iso3 [character]: ISO 3166-1 alpha-3 (three-
letter) country codes.

∗ ‘‘indicators’’ [character, integer, logical,
numeric]: Collected indicators. The indicator
names are determined based on their identifiers
and years.

– meta: Metadata of indicators.

∗ id [integer]: Identifier of indicators.
∗ name [character]: Name of indicators.
∗ dataset [character]: Name of the source dataset.
∗ valueType [character]: Value type.
∗ datasetId [integer]: Identifier of the source

dataset.
∗ datasetLink [character]: Link to the source

dataset.
∗ defaultViz [character]: Default visualization

type.
∗ doNotUseViz [list]: Visualization types that can-

not be used.
∗ definition [character]: Definition of indicators.
∗ units [character]: Unit of indicators.
∗ subindicatorType [character]: Type of the sub-

indicator.
∗ timeframes [list]: Time frame of the indicators.
∗ periodicity [character]: Periodicity of the indi-

cator.
∗ dateRange [character]: Date range of indicators.
∗ site [character]: Source repository (GovData360

or TCdata360).

– ctry: Country data.

∗ id [character]: Identifiers of countries.
∗ iso2 [character]: ISO 3166-1 alpha-2 (two-letter)

country codes.
∗ iso3 [character]: ISO 3166-1 alpha-3 (three-

letter) country codes.
∗ name [character]: Name of countries.
∗ region [character]: Region of countries.
∗ adminRegion: Administrative region of coun-

tries.
∗ incomeLevel [character]: Income level of coun-

tries.
∗ lendingType [character]: Lending type.
∗ capitalCity [character]: Capital of countries.
∗ geo [data.frame]: Latitude and longitude of coun-

tries.

– info: Information of the data generation process.

∗ timestamp [POSIXct, POSIXt]: Timestamp of the
data generation.

∗ firstYear [numeric]: Mandatory parameter of
the data generation.
2
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∗ impute [numeric]: First optional parameter of the
data generation.

• Dataset generated by the get_hdData360 function (hd-
Data360r__‘‘firstYear’’_‘‘impute’’_‘‘date’’):
Directory with four tab-separated value (TSV) files that
follow the structure of the output list object detailed above.

. Installation

The hdData360r can be installed by using devtools R pack-
ge as follows.

i n s t a l l . packages ( " devtools " )
l i b ra ry ( devtools )

ins ta l l _g i thub ( "mtkurbucz / hdData360r" )

. Illustrative examples

This section presents a simple example of using the generated
ataset. In this example, we focus on the ratio of export and
mport value of various COVID-19 medical products in 2020.
lthough the World Health Organization (WHO) classified COVID-
9 as a pandemic only on 11 March 2020, the export of related
edical products was already restricted in January 2020 by the
overnments of more than 50 countries worldwide [24–26]. The
ndicators collected by the hdData360r package can help to gain
deeper understanding of changes in the global trade network of
uch products.
To demonstrate this, first, the BACI dataset [27], containing the

ilateral trade flows for 200 countries, was collected from the
EPII website [28]. After that, the website of World Integrated
rade Solution [29] was used to identify the COVID-19 medical
roducts (marked by six-digit codes, HS-6) and their categories.
hese are as follows:

A: Medical test kits (HS-6: 300215, 382100, 382200, 902780);
B: Disinfectants and sterilization products (HS-6: 220710,

220890, 284700, 300490, 380894, 841920);
C: Other medical consumables (HS-6: 280440, 300510, 300590,

300670, 340111, 340120, 392329, 392690, 481890, 901831,
901832);

D: Other medical devices and equipment (HS-6: 732490,
841319, 901811, 901812, 901890, 902212, 902519, 902780,
902820);

E: Other medical related goods (HS-6: 731100, 761300, 842139,
940290);

F: Oxygen therapy equipment and pulse oximeters (HS-6:
901819, 901839, 901920, 902680);

G: Protective garments (HS-6: 392620, 401511, 401519, 401590,
481850, 611610, 621010, 621050, 621600, 630790, 650500,
900490, 902000);

H: Vehicles (HS-6: 870590, 871310, 871390).

To visualize the relationship between the export–import ratio
f each category and various governance, trade, and competitive-
ess indicators collected by the get_hdData360 function, the
abplot (version: 1.4.1) [30] R package is used. This package
rovides table plots to explore and analyze large multivariate
atasets. In our case, each column of this plot represents a med-
cal product category, and each row represents a bin contain-
ng 100 indicators from GovData360 and TCdata360 platforms.
ars show the mean and the standard deviation of Spearman’s
orrelations between the given product category and indicators
ontained in the bins. The last bar of the plot displays the ratio of
he GovData360 and TCdata360 indicators for each bin. The table
lot is illustrated in Fig. 1.

In absolute value, the highest Spearman’s rank correlation
coefficient (ρ = 0.759) was identified between the Global Inno-
vation Index [31] and the export–import ratio of medical test kits.
To illustrate how innovation capacity affects the international
trade of different COVID-19 medical products, Fig. 2 shows the
relationship of all product categories with this indicator.

As Fig. 2 shows that, in contrast to medical test kits, the
export–import ratio of protective garments (e.g., gloves and
masks) has only a slightly positive correlation with the Global
Innovation Index (ρ = 0.256). The positive correlation observed
for the other products is moderately strong. These results reflect
that the more innovative countries are typically net exporters of
healthcare products that have higher technological demands.

5. Impact and conclusion

The presented hdData360r R package mainly supports the
rapidly growing data-driven approach within social research. It
collects thousands of up-to-date annual governance, trade, and
competitiveness indicators from the World Bank Group’s Gov-
Data360 and TCdata360 platforms for all countries worldwide.
The main advantage over the existing packages, such as the
data360r Application Programming Interface (API) of the afore-
mentioned platforms, is that it allows the simultaneous download
of all available indicators. As for additional features, it is able
to impute missing values with data from previous years, and
optionally, it exports the generated dataset into tab-separated
value (TSV) files.

The hdData360r package is based on an improved version
of a widely used R script [10,11,16] published together with the
common database of COVID-19 reports and data360 indicators
(see Kurbucz, 2020 [17]).

In conclusion, the value of the hdData360r function can be
summarized as follows:

• The hdData360r R function collects thousands of up-to-
date annual governance, trade, and competitiveness indica-
tors.

• Optionally, it preprocesses the collected panel data.
• It also collects information about the countries, indicators,

and the data generation process.
• Optionally, it exports the panel data with the additional

information into tab-separated value (TSV) files.
• The generated dataset supports mainly the rapidly growing

data-driven approach within social research.
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Fig. 1. Correlation between the export–import ratio of COVID-19 medical products and the innovation capacity in 2020
(Remarks: Spearman’s correlation coefficient is noted with ρ. The data is sorted by category A. Each bin (row) contains 100 indicators. The last bar displays the source ratio
f bins.).

Fig. 2. Relationship between the export–import ratio of COVID-19 medical products and the innovation capacity in 2020
(Remarks: Spearman’s correlation coefficient is noted with ρ. Trade ratio is measured on a logarithmic scale.).
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