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Datafication is one of the
characteristics of the epochal change that has
been underway across the globe in this first
quarter of the new century. This era is led by
the generation of big data, with diverse and
widely distributed sources in categories such

as financial transactions, remote sensing,

primary

health monitoring, telemetry, consumption
measurement and social networks. The use of
this type of data poses challenges associated
with  technological, methodological
structural concerns. To monitor advances
and learn about the challenges of using big
data to produce statistics in Latin America
and the Caribbean, the UN Regional Hub for
Big Data in Brazil developed the annual series
International Consultation on the Use of Big
Data. The two editions of the consultation,
which were conducted with national statistics
offices in 2022 and 2023, demonstrated that
10 countries had used big data to produce
official or experimental statistics in the
previous two years. This revealed a promising
scenario, particularly when considering that
the countries already using big data have

and

regional roles, motivating and supporting
other countries in the use of big data.
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Introduction

Datafication, referring to the process of transforming actions into quantifiable data,
is one of the main characteristics of the epochal change that has been underway across
the globe in the first quarter of the new century (Mayer-Schénberger—Cukier 2013).
The corresponding digitalisation, driven by the public availability of znfernet access that
began in the mid-1990s, includes the advancement of social networks, cloud
computing, the development of complex algorithms and artificial intelligence. These
advances have expanded the scope and scale of methods for collecting and analysing
the digital traces left by connected human and non-human users (Lemos 2021).

This techno-informational stage is led by the generation of big data, whose
attributes and definition (although open and subject to recurring revisions) refer to
large volume, high velocity and wide variety (Macfeely 2019). Some arguments have
even expanded such attributes to an exorbitant 42 terms, all beginning with the letter
V, to qualify big data (Schafer 2017). Big data sources are diverse and broadly
distributed across categories such as commercial transactions, remote sensing, health
monitoring, telemetry, consumption measurement and social media monitoring
(Glasson et al. 2013).

The ubiquitous availability of big data poses important epistemological and ethical
questions for national statistics offices (NSOs) wotldwide (Kitchin 2015).
Considering statistical standards and principles, we can highlight the absence of
standardisation and subsequent quality assurance for some sources, the
underdeveloped experience and fragile technological structure of the public sector for
managing these data in developing countries and outdated legal-normative apparatus,
particularly those related to data ownership, privacy and anonymisation, with
generation that is based on continuously innovating connected devices. These
concerns have permeated reflections on the uses linked to the production of official
statistics for at least a decade.

To seck strategies to address these limitations, in 2014, the United Nations
founded the Committee of Experts on Big Data and Data Science (UNCEBD), which
was initially called the Global Working Group and is now known as UNBIGDATA.
The inventory performed by the UNCEBD, based on consultation with national and
international organisations, contains more than 200 references to cases involving the
use of big data for statistical production (Macfeely 2019). Halderen et al. (2021) also
gathered cases from countries using big data for statistics. The authors identified 22
countries using big data to produce indicators proposed by the 2030 Agenda for
Sustainable Development, including Germany, Australia, Austria, Canada, China,
Colombia, Spain, Finland, France, Netherlands, India, Ireland, Italy, Japan, Mexico,
New Zealand, Portugal, Sweden, Switzerland, Turkey, Ukraine and the Philippines.
The latter deserves attention because it produces indicators for 15 of the 17 SDGs,
such as goal 11 — sustainable cities and communities.
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In effect, what is at stake is the redefinition of the scientific and political paradigm
in which reality is (de)coded by data. It is no coincidence that the applicability of big
data for the preparation of official statistics is one of the challenges facing NSOs in
Latin America and the Caribbean. One concern is the pressure exerted on the
deliberate pace of structured, clean and simple production, although it can be costly,
slow and subject to non-responses in certain situations and changes in respondents’
preferences derived from the research and survey methods that form the essential
reputational basis for national authorities (Pfefferman 2015).

Several studies have described NSOs’ efforts to introduce big data into the official
statistics framework (Abdulkadri et al. 2016, Abbas et al. 2023, Abraham 2022,
Braaksma—Zeelenberg 2020). The on-going experiments consider the definition,
scope and sources of big data beyond the etymology of the concept, noting the
emergence of a disputed ecosystem of informational assets in which government
agencies, companies, financial institutions, research institutions and other entities
participate. The potential mix between traditional statistics and a renewed perception
regarding costs, technological processing conditions and inputs for the elaboration of
big data involves web scraping, satellite imagery, mobile phone data, sensors and
metrological devices connected to means of transport (acroplanes, trains, ships, cars,
buses and even bicycles) and infrastructure in general (motorways, lighting).

This conjunction requires the development of new capabilities and skills to
manage data obtained in a shorter time frame to ensure the production of reliable and
high-quality information protected by methods (sample nature, matching difficulties,
interoperability and temporality, among other concerns) and processing devices of
governance (budgets, legislation, infrastructure, privacy and degree of digital literacy).
If big data is not the perfect cure for the informational deficiencies that arise from
traditional statistical processes (Diaz-Bone—Horvath 2021), real-time adherence to the
dynamics and emergent needs of everyday life is indisputable, giving it intrinsic value
(Florescu et al. 2014).

This is evidenced by the monitoring of natural tragedies, which, for example,
motivated the creation of the Rio Operations Centre in the city of Rio de Janeiro,
Brazil and the dependence on social interactions connected to nowcasting, which was
reinforced during the Covid-19 pandemic by checking momentarily dense places and
depicted by monitoring alternative transit routes, passenger transport services and
delivery times of online purchases through delivery apps.

Why monitor the use of big data by NSOs in Latin America and the Caribbean?
Because statistical authorities in this region can and must participate in the global
debate surrounding issues that are still pending and are an obstacle to the concrete
application of these data in a substantive way to leverage the many opportunities
provided. Such issues generally refer to the curation, storage, confidentiality and
dissemination of big data. Solving them requires the mediating role of NSOs
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concerning the arrangements among governments, markets and society intended to
ensure the functioning and permanent supply of mass public data.

This is a debate that encompasses at least four types of problems for Latin
America and the Caribbean, including (i) geopolitical, given the informational
asymmetry related to the platforms and foundational structures of surveillance
capitalism (Srnicek 2017, Zuboff 2021); (ii) socioeconomic, considering the
inequalities and incipient digital illiteracy in the countries of the region that inhibit the
democratisation of access to tools such as artificial intelligence;! (iii) political, in the
form of the aforementioned dimensions of privacy, legislation, governance and public
financing; and (iv) technical, involving the difficulties of using big data in contrast to
the traditional processes of producing official statistics.

This study emphasises the previously introduced fourth dimension, presenting a
reflection specifically focused on the recent experiences of regional NSOs using big
data. This choice reflects a deliberate selection for the national scale of analysis since
these institutions are the statistical authorities of their respective countries. However,
this does not imply that experiences at the subnational level are absent, including
those led by private corporations and third-sector institutions. While these
experiences should not be overlooked, they fall beyond the scope of this analysis and
are not the focus of this research.

In any case, it is urgent to have reliable and accessible data produced quickly and
disaggregated thematically and geographically. The more solid the legal, institutional
and financial apparatus under which these statistics are prepared is, the greater the
value of big data will be for public and private agents on national and subnational
scales. Therefore, conducting consultations with NSOs to monitor the existence of
projects that use big data and/or future initiatives that would eventually consider this
use in official research is essential, contributing to the empowerment and
emancipation of society by making information of this type publicly available.

First and second consultations: method and responding countries

To monitor NSOs’ use of big data to produce statistics in Latin America and the
Caribbean, the UN Regional Hub for Big Data in Brazil, with the support of the
United Nations Economic Commission for Latin America and the Caribbean, began
an annual series of consultations with NSOs. Consultations were distributed to all

! For a diagnosis, see the Latin American Artificial Intelligence Index, which is published by the National Centre
for Artificial Intelligence of Chile in partnership with the Economic Commission for Latin America and the
Caribbean, available at https://indicelatam.cl/ (downloaded on March 2024). Another initiative that deserves mention

is the project Artificial Intelligence and Public Policies (IAPP), which is a collaborative initiative of the Centre for
Studies Applied to the Public Sector of the Federal University of Goias, the Centre for Public Policy Studies at the
State University of Campinas and the National School of Statistical Sciences of the Brazilian Institute of Geography
and Statistics, available at https://ciap.org.br/ (downloaded on March 2024).
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countries in Latin America and the Caribbean in the first quarter of 2022 and 2023.
The results of the first consultation were published by Silva et al. (2023).

As in the previous year, the questionnaire applied in 2023 included questions to
identify the country, NSO and the respondent, all with mandatory answers, in
addition to closed questions on the topic and open questions to identify advances and
challenges related to the use of big data to produce statistics. The investigation of the
main topic, the use of big data, was encapsulated in 12 closed questions.

Four main questions were posed to identify the use of big data by each responding
NSO (translated here from Portuguese), including ‘Does the statistics office use big
data sources in the production of official statistics?’, ‘Does the statistics office use big
data sources in production of experimental statistics?’, ‘Is the statistics office
conducting studies or tests for the use of big data sources in the production of
statistics?” and ‘Is the statistics office considering conducting studies or tests for the
use of big data sources in the production of statistics?’. The answer options are binary
(Yes or No).

In cases where the answer was “Yes’, additional mandatory questions were asked
about the type of big data and the topics covered. The answer options were adapted
from MacFeely (2019) in the original language and translated into Portuguese and
Spanish. The response options for the type of big data included web scraping, satellite
imagery, mobile phone data, social network records, scanned data, consumption
metres, financial transactions, road sensors, health records and ship tracking. The
answer options for the topics included prices, population, mobility, agriculture, the
labour market, health, poverty and inequality and disaster risk reduction.

Additionally, four open questions were asked to understand the available resources
and regional needs, including ‘Does the statistics office have any resources or
expertise in the use of big data that can be shared with other countries?’, “What are
the limitations and needs for the use of big data in statistical production in your
country?’, ‘Indicate the training topics of greatest interest or immediate need’ and ‘Are
there any other contributions that could help the Hub plan actions to support the use
of big data in the region?’.

The full questionnaire is available on request.

Coverage

In 2023, there was an increase in the response rate from NSOs in the Caribbean,
rising from 2 to 6 of the 28 countries in the region between 2022 and 2023. However,
the number of Central and South American respondents decreases. Of the 24
countries in that region, 14 responded in 2022, while only 11 responded in 2023
(Figure 1). The final balance was positive, increasing from 16 to 17 responding
countries in 2023.
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Figure 1
Countries in Latin America and the Caribbean that responded to

the consultations
Respondents, 2022 Respondents, 2023
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Source: UN Regional Hub for Big Data in Brazil. International Consultation on the Use of Big Data for Statistics
in Latin America and the Caribbean.

The low relative participation rate of Caribbean countries may be attributable to
the lack of progress in this area in the region, as previously noted by Abdulkadri et al.
(2016). The authors reference a consultation conducted by the United Nations
Economic Commission for Latin America and the Caribbean with 23 countties, of
which only 10 responded, with 7 of them reporting that they were not aware of any
initiative involving the use of big data for statistical production.

The use of big data for statistical production

In this section, we analyse the responses from the 11 countries that responded to
both consultations (i.e. the 2022 and 2023 rounds). As mentioned previously, in 2022,
16 countries responded to the first International Consultation on the Use of Big Data
in Latin America and the Caribbean. Five countries that responded to the consultation
in 2022 did not respond in 2023; however, six new countries responded in 2023,
totalling 17 participating countries in 2023. The 11 countries that participated in the
two rounds of consultation are presented in Figure 2. It should be noted that seven
of these countries are South American.
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Figure 2
Countries that responded to the first and second International Consultation

on the Use of Big Data in Latin America and the Caribbean, 2022 and 2023

Source: UN Regional Hub for Big Data in Brazil. International Consultation on the Use of Big Data for Statistics
in Latin America and the Caribbean.

Six of the 11 countries reported using big data for official statistics in 2022:
Argentina, Brazil, Colombia, Costa Rica, Peru and Uruguay. Four of them, Argentina,
Brazil, Colombia and Peru, reported using big data in 2023. In addition, Ecuador and
Paraguay reported using data sources. Five countries used big data for experimental
statistics: Argentina, Brazil, Colombia, Mexico and Uruguay. Peru and the Dominican
Republic also reported using big data in 2023 (Table 1). Of the 11 countries that
responded to the consultations in 2022 and 2023, only Cuba did not use big data for
official or experimental statistics.
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Ten countries reported conducting studies or tests using big data in 2022:
Argentina, Brazil, Colombia, Costa Rica, Cuba, Ecuador, Mexico, Peru, the
Dominican Republic and Uruguay. Of these, the Dominican Republic was the only
country to answer no to the same question in 2023. However, notably, this country
responded that it was using big data for experimental statistics in 2023 and was not
doing so in 2022. Thus, a transition from studying to producing experimental statistics
may have occurred. Furthermore, the new entry, Paraguay, reported conducting

studies using big data in 2023 (Table 1).
Table 1

Number of countries that responded to the International Consultation
on the Use of Big Data, total and purpose of use

Purpose of use 2022 2023
Respondents 11 11
Use big data for official statistics 6 6
Use big data for experimental statistics 5 7
Are conducting studies or tests on the use of big data 10 10
Are considering using big data 1 2

Source: UN Regional Hub for Big Data in Brazil. International Consultation on the Use of Big Data for Statistics
in Latin America and the Caribbean.

Web scraping, used in five countries, was the most common source for producing
official statistics in 2023, followed by satellite imagery in four countries and financial
transaction data, mobile phone data and health records in three countries.
Furthermore, an increase in the types of sources used occurred in 2023 compared
with the previous year, with the use of mobile phone data, social networks, road
sensors and ship tracking reported for the first time in 2023 (Figure 3).

Population statistics was the topic for which more countries (five) used big data
in official statistics in 2023, followed by prices, poverty and inequality, reported by
four countries. Furthermore, the number of countries increased for practically all
topics compared to 2022. The reduction in the number of countries that marked the
other option in the questionnaire is noteworthy, from six in 2022 to zero in 2023.
This difference may be attributable to changes in the questionnaire to improve the
response options provided to respondents (Figure 3).

Figure 3 shows that web scraping was also the most used source of big data for
the production of experimental statistics in 2023, reported by seven countries, five
more than in the previous year. Social networks and satellite imagery, used by four
countries, are tied as the second most common source. These sources also showed
an increase in the number of countries using it compared with 2022. It is also
noteworthy that road sensor data and ship tracking began to be used, while mobile
phone data was no longer used. In the latter case, experimental statistics may have
become official.
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Figure 3

Number of countries that reported using big data for official statistics

according to the type of big data and the topic for which it was used,
Latin America and the Caribbean
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Source: UN Regional Hub for Big Data in Brazil. International Consultation on the Use of Big Data for Statistics

in Latin America and the Caribbean.

Regarding the themes for which big data was used in the production of
experimental statistics, prices as well as poverty and inequality stood out in four
countries, followed by population and mobility in three countries. Health, which did
not appear in the previous year, became a theme for two countries in 2023.

Figure 4

Number of countries using big data for experimental statistics, according to
the type of big data and the topic for which it was used,
Latin America and the Caribbean
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Source: UN Regional Hub for Big Data in Brazil. International Consultation on the Use of Big Data for Statistics

in Latin America and the Caribbean.
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Figure 4 shows that web scraping and satellite imagery were also the most studied
big data sources in 2023, being reported by six countries, followed by mobile phone
data in five countries and social network records in four. In relation to the previous
year, three new sources, data from financial transactions, road sensors and ship
tracking, began to be studied.

The most studied themes were population, studied by seven countries; poverty
and inequality and labour market, by six countries; and mobility, by five countries.
These last two themes saw the largest increase in the number of countries compared
to 2022.

Figure 5
Number of countries studying the use of big data to produce statistics,
according to the type of big data and the topic for which it was used,
Latin America and the Caribbean

Web scraping Population
Satellite imagery Poverty and inequality
Social networks TLabour market
Mobile phone Mobility
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Source: UN Regional Hub for Big Data in Brazil. International Consultation on the Use of Big Data for Statistics
in Latin America and the Caribbean.

Regional needs and resources

To understand NSOs’ needs and identify the available resources in Latin America and
the Caribbean for possible regional cooperation, two questions were asked, including
‘What are the limitations and needs for the use of big data for statistical production
in your country?’ and ‘Does the statistics office have some resources or expertise in
the use of big data that can be shared with other countries?’.

The main limitation reported was the lack of skilled labour to use these new data
sources, particularly regarding the use of technologies and methods. Concerns were
also highlighted regarding the lack of a legal framework to support the use of this type
of data, both in terms of guaranteeing access and privacy. The lack of technological
infrastructure, especially space for processing and storing data, was also a concern for
NSOs, as was the lack of financial resources in general. One NSO noted the country’s
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small population size as limitation to using big data, a factor that is shared by several
countries, especially in the Caribbean.

Seven countries reported having some resoutces or expertise in the use of big data
that could be shared with other countries, with the most cited expertise was the use
of web scraping and satellite imagery. However, methods for data analysis and
artificial intelligence were also mentioned.

The consultation includes a question about the training of greatest interest or
immediate need for NSOs, which will help in planning future workshops and
webinars to be offered by the Hub. Topics such as modernisation of the statistical
system, machine learning, artificial intelligence, natural language processing,
manipulation of satellite imagery and use of specific tools such as Python were
highlighted.

Finally, NSOs were invited to make suggestions about any other contributions
that could help the Hub plan actions to support the use of big data in the region. The
most common suggestions were offering training and creating space to share
experiences. Technological infrastructure, agreements, consultancy and financing
were also among the contributions considered welcome by the NSOs that responded
to the consultation.

Final considerations

Among the countries of Latin America and the Caribbean, the scope and use of big
data encounter serious challenges related to the socioeconomic, political and
institutional characteristics that define the region. While these characteristics were not
the focus of the analysis in this article, they shape the conditions within which the
efforts of NSOs in the region unfold.

In the past few years, advances have been made in the use of big data for statistical
production by NSOs in Latin America and the Caribbean, particularly in forums
organised by the United Nations. The UN Statistical Commission and the Statistical
Conference of the Americas have been the stage for countless examples of countries
producing official and experimental statistics using big data, either exclusively or in
conjunction with data from administrative records or traditional surveys. More than
a dozen success stories in the region were presented in a series of webinars organised
by the UN Regional Hub for Big Data in Brazil in 2023.

The two editions of the International Consultation on the Use of Big Data
conducted with NSOs in 2022 and 2023 showed that 10 countries have used big data
to produce official or experimental statistics in the last two years. This reveals a
promising scenario, particularly considering that countries that already use big data
have regional influence, motivating and supporting other countries in the use of this
type of data.
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Despite advances, challenges associated with NSOs’ precarious technological
infrastructure, the scarcity of qualified human resources, obsolete legislation and the
need for methods that can produce quality statistics with this (not so) new class were
identified. Such challenges are not exclusive to the use of big data. Insufficient
infrastructure and personnel appear in the most diverse contexts, whether associated
with the use of alternative or traditional data. This finding is predominant in large-
scale traditional operations such as population and agricultural censuses (Skinner
2018, O'Hate 2018). Likewise, the obsolescence of legislation regarding respondents’
compulsory cooperation is a problem when collecting personal and/or institutional
data and access to administrative records.

Big data still has a long way to go in the methodological field compared to
traditional research methods. The first census, whose data still exist and are
considered to have good quality, dates back to the 1st century, while the development
of the basis for modern sampling, the confidence interval that is attributed to Jerzy
Neyman dates back to 1937. Therefore, the use of traditional data has been in place
for over 80 years (Timeline 2013). Although the development of methods occurs at a
faster pace in contemporary times, a suitable consolidated theory that supports the
use of big data has not yet been developed.

Alternatives that consider big data collection as a non-probability sampling
method have led to the use of sampling theory for this type of data (Golini—Righi
2024). The use of inverse sampling and the integration of big data with probabilistic
survey data are alternatives that have been found to reduce selection bias. The use of
multiple sources, combining administrative records and big data, is another approach
that has shown positive results (Kim—Wang 2019). Although these initiatives do not
yet conform to a formal theory on the use of big data and do not yet place big data
under the umbrella of sampling, they do point out ways to obtain benefits from this
alternative data source.

The upcoming edition of the consultation, which will be conducted in 2024, will
include in-depth interviews with the countries that participated in at least one of the
rounds to allow further in-depth analysis. It will include a retrospective on 19
countries and a prospective on the participants in the third round. It is expected that
the use of big data has become real in a larger range of countries in the region.
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