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Abstract
This article is aimed at evaluation of regional digital inequality in BRICS countries. Using the data for 2014-2018
on internet usage and access to fixed broadband author calculates inequality ratios, including coefficient of variation
and Theil index. Also author analyzes rural/urban differences and their dynamics. On the base of this calculations
author shows decrease of regional inequality in all five countries. Further analysis is devoted to national digitalization
strategies, which are aimed at development of remote areas and bridging digital divide. Author shows that there are
measures in each strategy aimed at bridging digital divide on all three levels (infrastructure, usage and results). In a
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realization of national strategies, composition of best practices in integrated measures aimed at development of remote
areas and joint financing using opportunities provided by the New Development Bank.
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Introduction
Cooperation on the digital economy and promotion of the economic development of remote
areas was declared a priority by Russia during its tenure as the chair of BRICS in 2020. Digitali
zation is the process of integrating information and telecommunications technologies (ICTs)
into daily routines. It incorporates the following three aspects: creation of a digital infrastruc
ture (including Internet access); development of users’ digital literacy; and assurance of social
advantages arising from the use of ICTs in day-to-day operations. This process carries a risk of
rising inequality, particularly regional inequality, due to the economic inefficiency of digitaliza
tion in remote and rural areas, where high costs of infrastructure building are combined with
low digital literacy rates and low demand for Internet services.
Reduction of digital inequality constitutes a sustainable development priority; for exam
ple, the number of fixed Internet broadband subscriptions and Internet users per 100 inhabit
ants serve as indicators for the achievement of United Nations Sustainable Development Goals
17.6 and 17.8. In the context of the fourth industrial revolution and acceleration of digitalization
processes, the use of digital technologies serves as the premise for the possibility of participating
in global value chains, and the gap in access to technologies may serve as an additional source of
inequality between different countries and regions within countries, for example, between pro
viders of intellectual capital and physical labour. Digital technologies have become particularly
1
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significant during the pandemic as prior efforts to ensure broader access to digital technologies
has allowed all economic agents to make faster adjustments to their operations under the new
circumstances.
All five BRICS members are actively implementing digitalization policies. Therefore, it
is important to control potential risks associated with a rise in regional inequality. In order to
exercise such control, we must perceive whether an increase in the application of digital tech
nologies at the national level is accompanied by the lagging behind of least developed areas and
higher inequality in access to technologies. Moreover, we need to understand how the outcomes
of digitalization programmes correlate with wider access to ICTs in least developed regions.
This study analyzes and assesses regional inequality in Internet access in BRICS coun
tries. The objective of the study is to trace the dynamics of regional inequality rates in BRICS
countries and determine differences within the group. In order to achieve this objective, the
national level of digitalization in BRICS countries was analyzed, and regional digitalization
data for the five BRICS members was collected to assess the level of regional inequality for each
country. The relevance of this research derives from the implementation of strategies that seek
to bridge the digital divide in all BRICS countries and the need to monitor intermediary results.
The article begins with a review of research on the subject and demonstrates that the re
gional aspect of digitalization in BRICS states has been studied insufficiently. It then considers
the main measures introduced by BRICS members with the purpose of decreasing inequal
ity and analyzes differences in Internet access for BRICS members by region. It offers assess
ments of inequality dynamics as they pertain to Internet access by types of settlements and by
regions within BRICS countries. The article concludes with recommendations for cooperation
between BRICS members in the field of digitalization.

Literature Review
Sources on the subject have rather widely covered the issue of digital inequality; they have recog
nized both the infrastructural and the social aspect [Norris, 2001; Perfilieva, 2007; Song, 2020]
and actively explored the effect of digitalization on economic indicators such as output, perfor
mance, employment, income and poverty [Hofman, Aravena, Aliaga, 2016; Jung, Lopez-Bazo,
2020; Katz, Callorda, 2018; Niebel, 2014]. One study [Hofman, Aravena, Aliaga, 2016] identi
fies two channels for affecting macroeconomic indicators: satisfaction of demand on digital
products (devices and software) and an increase in efficiency, employment and investment in
economic segments that use information technologies. Still, the effect on economic indicators
varies depending on the use of different technologies (e.g. fixed and mobile communications),
the difference in a country’s level of development [Niebel, 2014] that expands their application,
and the default level of technologies’ development and their coverage [Katz, Callorda, 2018].
The overwhelming majority of sources use national-level indicators, even though they
do not capture the evenness of digital technologies’ coverage and may favour countries with a
high degree of urbanization and with only large cities being connected to digital technologies
[Lucendo-Monedero, 2019]. Assessments that use regional data remain rather fragmented, and
they typically consider the situation in just one country. Studies that explored the effect of the
geographic factor on digitalization levels in the U.S., Japan and Indonesia [Jung, Lopez-Bazo,
2020; Lucendo-Monedero, 2019] showed that this factor plays an important role in explaining
the differences in levels of the digital divide, which is why the development of access to ICTs
should prioritize the least developed, hard-to-reach and remote areas.
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A study on the use of ICTs in Chinese provinces [Song, Wang, Bergmann, 2020] analyzed
data on access to digital technologies and their use by Chinese prefectures in 2016 and came
to the conclusion that the digital divide exists at all three levels. Another study on Chinese
provinces [Liu, Wang, 2019] showed that the implementation of the national plan for spread
ing broadband Internet facilitated an increase in Internet coverage in China in 2012–15 and,
in most cases, promoted the alignment of provinces according to Internet accessibility and use.
A study on Brazilian regions [Jung, Lopez-Bazo, 2020] established that in 2007–11 produc
tion efficiency depended on broadband Internet access in Brazil at the level of states, but the
author also noted the unevenness of obtained results. As for Russia, the Analytical Center for
the Government of the Russian Federation points out that regional idiosyncrasies constitute
an important factor affecting the digitalization level of Russia’s constituent entities and that
“the problem often occurs because building communication networks in scarcely populated
and remote areas is not economically feasible” [Analytical Center, 2019, p. 23]. A study by
M.Yu. Arkhipova and V.P. Sirotin exposed a large divide in wired network technologies com
pared against “the digital gap in basic ICTs” [2019, p. 676]. In their study of access to ICTs in
India, T. Agarwal and P.K. Panda [2018] used 2008–17 data to show an increase in inequality
between states, despite faster access growth in less developed states. Another study on India
[Bera, 2019] reported similar results based on 2006–16 state-level data and came to the conclu
sion that differences in digitalization drivers (infrastructure, human capital and provider com
petition) between states were rising along with an increase in accessibility of digital technologies
in all states. It appears that, due to the lack of long-term records on digitalization levels in South
Africa, there are no studies dedicated exclusively to the analysis of regional inequality in the
field of digitalization, albeit it has been noted that such research is necessary [Bornman, 2015].
Differences in development levels of BRICS members’ regions [Analytical Center, 2018]
and their urban and rural areas allow for the assumption that the coverage and use of digital
technologies are distributed unevenly in these countries. Wider Internet coverage in rural and
remote areas may expand the range of opportunities available to their inhabitants and result in
business development, performance improvement in agriculture and better access to healthcare
and education [Deng, 2019; Jung, Lopez-Bazo, 2020; Lucendo-Monedero, 2019]. Numerous
studies [Agarwal, Panda, 2018; Bera, 2019; Jung, Lopez-Bazo, 2020; Liu, Wang, 2019; Song,
Wang, Bergmann, 2020] point out the importance of monitoring and overcoming the digital
divide, particularly at the regional level, in BRICS countries. Still, there have been no attempts
to assess regional inequality as it pertains to access to digital technologies in all five member
countries.
Scholarly research also points out the importance of cooperation on digitalization between
BRICS countries. For example, information and communications technologies were labelled
a priority in science and technology cooperation between BRICS members [Sidorova, 2018;
Sokolov et al., 2017] and cooperation on the development of global rules that would regulate the
digital space [Ignatov, 2020; Tkachenko, 2018].

Digitalization Programmes in BRICS Countries
Bridging the digital divide is a priority for all BRICS members given its promise to decrease ine
quality. The first part of the Brazilian Digital Transformation Strategy is dedicated to increasing
the accessibility of digital technologies and expanding broadband Internet coverage nationwide,
including remote and isolated areas. In India, the expansion of mobile network coverage and
development of broadband Internet infrastructure constitute two main directions of the Digital
India programme. A more detailed action plan is presented in the National Digital Communi
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cations Policy, which was adopted in 2018, and BharatNet – a programme for connecting rural
areas to the national optical fibre network – which was implemented in 2012. In China, one of
the priorities included in the 13th Five-Year Plan for 2016–20 stipulates the provision of access
to broadband networks in remote mountainous areas, islands and reefs. In Russia, Internet ac
cess for small settlements is part of the Digital Economy national programme. In South Africa,
the South Africa Connect strategy envisions an increase in broadband Internet accessibility and
speed. Measures stipulated under these programmes target a decrease in the digital divide at all
three levels (Table 1).
The most popular measure for spreading Internet access is infrastructure building, and it
is included in the programme documents of all five countries. At the same time, national objec
tives on broadband Internet coverage and speed vary greatly by their outreach. Each country’s
specific objectives are provided in Appendix 1. At the second level, all five countries are imple
menting the same measure of connecting state agencies to the Internet. In addition, Russia and
India stipulate measures that target higher digital literacy and, given the commitment to this
objective and low digital literacy rates in other BRICS countries, Russia introduced the initia
tive to launch the BRICS Digital Literacy School [TPP RF, 2019] and exchange best practices
in this area. Measures targeting the expansion of opportunities related to digital technologies,
as well as measures stipulated at other levels, are predominantly related to the public sector.
Indeed, the state plays a critical role not only in spreading Internet access but also in creating
and using accessible Internet services and clear digital content for its population with low digital
literacy. That is why digitalization of public services can both decrease related costs and create
stimuli for the development of digital competences.
Table 1. Examples of Measures Aimed at Bridging the Digital Divide
in National Digital Strategies of BRICS Countries
Brazil

Russia

India

China

S. Africa

+

+

+

+

+

+

Level 1: Access
Infrastructure building

+

Decrease of costs for telecommunications
companies, which increase mobile internet
coverage (tax relief, decrease of licenses
costs)

+

Usage of mixed financing sources
(PPP, special-purpose funds)

+

+

+

Standardization of costs and time
for infrastructure building

+
+

Joint usage of existing infrastructure by
telecommunications companies

+

+

Level 2: Usage
Connection of public agencies, including
educational, in rural and urban areas,
to broadband internet

+

+

+

Increase of digital literacy

+

+

+

Increase of qualification of public servants
in digital sphere
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Brazil

Russia

India

China

S. Africa

+

+

+

+

+

+

Level 3: Opportunities
Digitalization of public services,
development of e-government, provision of
information to the public

+

Development of national vacancies
database
Development of biometric identification
system

+

+
+

+

Source: [Digital India, n. d.; Government of Brazil, 2018; Government of India, 2018; Government
of the People’s Republic of China, 2016; Government of the Russian Federation, 2018; Government of
South Africa, 2013].

Analysis of the Digital Divide in BRICS Countries
BRICS countries have been successful in spreading digital technologies and decreasing the
digital divide, even though their accessibility varies between members. The digital divide can
be defined as “the gap between individuals, households, businesses and geographic areas with
regard both to their opportunities to access information and communication technologies and
to their use of the Internet for a wide variety of activities” [OECD, 2001, p. 5]. In order to assess
the divide, it is necessary to account not only for the level of digital infrastructure development
but also the population’s opportunities for accessing new technologies, as well as the existence
of advantages in the use of digital technologies, including a developed market of e-commerce
and electronic public services. With the development of digital infrastructure, the so-called
digital divide of the second level, that is, “capabilities for harnessing digital data and frontier
technologies” [UNCTAD, 2019, p. 16], comes to the fore. But BRICS countries must still pay
attention to the issue of developing physical infrastructure, even though China has become a
leader in development of the digital economy alongside the U.S. [UNCTAD, 2019].
There are rather extensive data on BRICS members at the national level, which allows for
an assessment of the degree of the digital divide compared to economies with the most devel
oped digital segments. Singapore and Sweden were selected for comparison because they are
included in the top five of most rankings. For example, both countries are in the top five of the
Networked Readiness Index [Dutta, Lanvin, 2019] and Global Competitiveness Report – 3d
Pillar [WEF, 2019]; Singapore is in the top five of the Mobile Connectivity Index [GSMA,
2019] while Sweden is in the top five of the Inclusive Internet Index [2020].
BRICS countries are heterogeneous by the level of their digital divide. For example, in
certain aspects (number of fixed broadband subscriptions, average download speed through
mobile broadband access and number of active social media users) China is outperforming even
developed countries. In some areas (e.g. international bandwidth, share of Internet users and
price of fixed Internet subscriptions), Russia also demonstrates a rather high level compared
to other countries, whereas the majority of India’s and South Africa’s indicators are at an ex
tremely low level even when compared to other developing countries.
It is impossible to perform a detailed analysis at the regional level for all five BRICS mem
bers due to data fragmentation, so for this analysis two main indicators were selected – Internet
use by the population and access to fixed broadband Internet – because they, out of all available
indices, allow for the most comprehensive assessment of the presence or absence of the digital
divide. The first indicator reflects opportunities for using digital technologies available to a re
gion’s population, and the second indicator attests to the accessibility of relevant infrastructure.
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Table 2. Digital Divide Indicators on Three Levels: BRICS, Singapore and Sweden
Brazil

China

India

Russia

S. Africa

Singapore

Sweden

Access
Fixed broadband subscriptions
(per 100 inhabitants)

13.8

29.2

1.3

21.7

2.5

28.0

39.8

Active mobile-broadband
subscriptions (per 100
inhabitants)

88.1

95.4

37.5

87.3

76.0

145.7

123.0

3G Coverage (% pop.)

95.5

99.4

94.0

78.0

99.5

100.0

100.0

Download speed, fixed bb
(Mbps)

47.8

101.3

38.0

60.7

27.9

193.2

127.9

Download speed, mobile bb
(Mbps)

23.8

58.4

11.2

20.4

34.9

53.6

47.3

International Internet
bandwidth (bit/s)

29.2

27.7

25.9

68.0

10.5

954.3

67.7

Usage
Internet users (% pop.)

69.8

52.9

37.0

82.4

61.8

88.2

92.1

Use of virtual social networks
(% pop.)

66.0

71.0

23.0

49.0

40.0

79.0

72.0

Internet shopping (% pop.)

24.0

39.0

2.9

26.0

7.9

63.0

77.0

Adult literacy (% pop.)

93.2

96.8

74.4

99.7

87.0

97.3

99.0

Tax to cost of ownership of
mobile phone (%)

33.2

13.0

23.3

18.0

14.0

7.0

25.0

Fixed BB subscription charge
(% GDP per capita)

2.4

2.2

4.5

0.5

2.7

0.8

1.0

Opportunities
OSI (Online Service Index)

0.9

0.9

1.0

0.9

0.8

1.0

0.9

Firms with website (% of firms)

54.0

66.1

48.9

64.6

36.0

-

92.4

Number of active mobile
applications developed per
person

73.4

67.5

61.9

75.8

67.8

97.2

88.2

Value added of ICT sector (%
GDP)

2.7

4.8

5.1

2.1

2.1

9.0

5.6

Source: [Dutta, Lanvin, 2019; GSMA, 2019; Inclusive Internet Index, 2020; ITU, n. d.; UN, 2018;
UNCTAD, 2019; UNESCO UIS, n. d.].

Analysis of spatial inequality in Internet access by region for BRICS countries is based
on their national statistics. Data on Internet use in Brazil come from polls taken by Tecnologia
Informação e Comunicação da Pesquisa Nacional de Amostra de Domicílios (TIC PNAD)
[IBEG, n. d.] in 2005, 2008, 2011 and 2013–17, but disaggregation by state is available only
for 2005, 2008, 2014, 2016 and 2017. Assessment of fixed access to broadband Internet relies
on data from the Brazilian Association of Telecommunications (Telebrasil) database [n. d.].
Information on India is taken from annual India Telecoms Reports, which have been published
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by the Ministry of Communications of India [Government of India, n. d.] since 2004, but data
breakdown by state has been provided only since 2014. For China, data on access to informa
tion technologies have been provided annually since 2011 in the China Statistical Yearbook
published by the National Bureau of Statistics of China [n. d.]. For Russia, data on Internet
use are collected under the federal statistical sampling on the use of information technologies
and information and telecommunications networks published by the Federal State Statistics
Service [n. d.] since 2013. Information on fixed broadband Internet access has been included in
statistics published by the Ministry of Digital Development, Communications and Mass Media
[n. d.] since 2011. For South Africa, data on the use of digital technologies with breakdown by
province has been published since 2015 in the annual report of the Independent Communica
tions Authority of South Africa [ICASA, 2019].
In order to compare data on Internet use at the regional level in BRICS countries, the
constituent entities (states, provinces, etc.) of each country were split into four groups – finan
cial and economic centres, developed, medium developed and less developed – based on the
classification suggested by the Analytical Center for the Government of the Russian Federation
[Analytical Center, 2017; 2018].
As expected, analysis of data on Internet use at the regional level in BRICS countries
shows (Table 3) that, typically, inhabitants of more developed regions use the Internet more
actively (except for Russia), and the share of population using the Internet is increasing for all
groups of regions. In Russia, the absence of a clear correlation between the development level
of a constituent entity and Internet use is related to geographic idiosyncrasies. Less developed
areas may have sparse highly urbanized populations (e.g. Magadan Oblast) and, consequently,
better opportunities for accessing digital technologies. At the same time, some more developed
regions (Vologda Oblast, Pskov Oblast and Tambov Oblast) have a large number of small set
tlements with fewer than 100 inhabitants, which renders the development of Internet access
economically unfeasible for telecommunications providers. A similar situation can be observed
when comparing access levels in medium developed and developed regions of South Africa. Ac
cording to the classification of the Analytical Center, KwaZulu-Natal province is a developed
region due to its large share of the processing industry in the implicit gross regional product
(GRP) by purchasing power parity (PPP), but the level of Internet use on its territory (55%) is
lower than in the medium developed provinces of Mpumalanga (63%) and Free State (61%).
Table 3. Share of Population Using Internet, Breakdown by Regions of BRICS Countries,
2014 and Latest Available Data
Brazil

India

China

Russia

S. Africa

2014

2017

2014

2018

2014

2016

2014

2018

2015

2017

Financial
and economic
centres

67.8

80.9

54.8

96.2

72.4

75.9

79.4

87.7

64.5

72.4

Developed

55.9

73.1

23.3

45.7

53.9

58.6

74.3

80.6

42.3

54.8

Medium-developed

44.2

62.9

18.9

35.6

44.5

49.8

70.3

78.7

50.8

59.1

Less developed

40.9

56.6

14.5

28.9

37.5

44.3

68.5

82.7

42.7

47.7

Total

54.9

69.8

20.0

37.0

47.4

52.9

64.9

82.4

48.7

61.8

Source: Author’s calculations.
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Analysis of the accessibility of fixed broadband access (Table 4) foregrounds the depend
ence of accessibility on a region’s development level. Table 4 shows that the National Broad
band Development Plan before 2020, which specifically emphasizes the need for a balanced de
velopment of regions and an even access to high-speed Internet, has had a rather strong positive
effect. We can see that China’s less developed provinces were the most successful in increasing
access level in 2014–18.
Table 4. Share of Population Using Fixed Broadband Internet,
Breakdown by Regions of BRICS Countries, 2014 and Latest Available Data
Brazil

India

China

Russia

2014

2017

2015

2018

2014

2018

2014

2018

Financial and economic
centres

19.2

21.4

3.7

5.1

23.2

30.8

18.5

24.3

Developed

12.1

14.9

1.6

1.8

13.3

31.4

17.4

22.0

Medium-developed

5.1

6.9

0.7

0.8

8.9

26.6

14.5

19.8

Less developed

5.0

6.5

0.5

0.6

7.0

25.7

7.7

10.4

Total

11.8

13.8

1.2

1.3

14.7

29.2

17.0

21.7

Source: Author’s calculations.

Assessment of BRICS Countries’ Regional Inequality
in Internet Access
Methodology
Dynamics of the regional digital divide in BRICS countries are assessed based on spatial
inequality indicators for 2014–18. Sources on the subject suggest several different spatial in
equality indicators [Luk’ianova, 2007], the most prominent being: absolute range of variability,
relative range of variability, variation ratio and the Theil index. The interpretation and data
record of the aforementioned indices for assessing the level of digitalization development are
provided below.
Absolute range of variability is calculated as the difference between the maximum and min
imum values of the variation sampling:
Ra = Max(y) – Min(y),

(1)

where y = (y1, y2, … yn) stands for the vector of the shares of population with Internet access in
n regions/constituent entities of a country.
Experiential studies rarely use this indicator because the minimum and maximum values
often prove to be outlying cases obtained as a result of observation errors, and their inclusion
would skew the findings of a study. Nevertheless, when assessing differences in the level of digi
talization, it is this indicator that can rather adequately reflect the differences in accessibility of
technologies between the most and least developed regions. Moreover, only this indicator can
be used to assess inequality dynamics between urban and rural areas because there are only two
parameters (urban/rural) for each country at each moment in time.
Relative range of variability is calculated as the proportion of the difference between the
maximum and minimum values to the mean value:
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Rr =

Max(y) − Min(y)
,
y

(2)

where y = (y1, y2, … yn) stands for the vector of the shares of population with Internet access in
n regions/constituent entities of a country, y– stands for the average share of population with
Internet access.
This indicator’s weaknesses are similar to the drawbacks associated with the absolute
range of variability.
Variation ratio is defined as the proportion of the standard deviation to the mean value and
assesses the range of variation from the mean level. The ratio increases with the rise in differ
ences between territories.
V =

(yi − y )2
y

,

(3)

where yi stands for the share of population with Internet access in a region i, y– stands for the
average share of population with Internet access.
The ratio is highly sensitive to outlying cases and strong deviations from the mean; the
weight of small deviations decreases, and the weight of large deviations increases in the total
sum of deviations.
The Theil index constitutes a special case of the so-called “generalized entropy indices”
and is calculated using the following formula:
T=

1 n yi yi
∑ ( ln ),
n i=1 y y

(4)

where yi stands for the share of population with Internet access in a region i, y– stands for the
average share of population with Internet access; n stands for the number of regions.
The Theil index assigns the same weight to observations over the entire distribution scale
and is equally sensitive to changes in the level of access over the entire distribution scale, which
is why it may be argued that it is best suited for the purposes of this study.
Results
The development divide between urban and rural areas is common knowledge in the
scholarly literature, but it takes on special meaning in the context of digitalization. First, rural
areas are less densely populated and, therefore, require a much more intricate infrastructure,
both for fixed and mobile access. Second, the rural population is typically less educated (this
applies to its digital literacy as well), so it may not use digital infrastructure even if it exists,
which makes the development of access less feasible for communications providers. Third, weak
transport infrastructure in rural areas discourages the development of various elements of the
digital economy, including e-commerce, due to high shipping costs and inefficiency of opening
pickup points.
All BRICS members exhibit lower Internet use in rural areas compared to urban areas
(Table 5), whereas the national level depends, to a great extent, on the share of the rural popu
lation, which is the highest in India (as of 2018, 66% of the population lived in rural areas). In
India and China, differences between urban and rural territories increased in 2014–18; in Bra
zil, Russia and South Africa, they dropped. In other words, from the urban/rural perspective,
inequality decreased in Brazil, Russia and South Africa and rose in India and China.
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Table 5. Share of Population Using Internet in Urban and Rural Areas, BRICS, 2014, 2018
2014

2018

Urban

Rural

Absolute
Range of
Variability

National
Level

Urban

Rural

Absolute
Range of
Variability

National
Level

Brazil

72

32

40

55

80

59

21

70

India

42

11

31

20

76

16

59

37

China

63

29

34

47

75

35

40

53

Russia

70

51

19

65

82

71

11

82

S. Africa*

51

34

17

49

62

40

22

62

Source: Author’s calculations based on Federal State Statistic Service [n. d.], Government of India
[n. d], IBGE [n. d.], ICASA [2019] and National Bureau of Statistics of China [n. d.].
*Note: For South Africa data are for 2015 and 2017 respectively.

If the regional aspect of inequality is considered, all BRICS countries exhibit the same
tendency toward a decrease in the level of inequality, as manifested in the dynamics of three
out of four indicators (with the exception of the absolute range of variability, which increased
in India, Russia and South Africa). For India, the increase can be explained by the prominent
role of outlying cases which factored into the calculation of this indicator: the share of mobile
and fixed Internet subscriptions in New Delhi is almost two times higher than in the state of
Himachal Pradesh, which is ranked next. In Russia, the increase in the absolute range of vari
ability in 2018 compared to 2014 is tied to the instability of this indicator (26 in 2014, 28.5 in
2015, 23.4 in 2016, 25.9 in 2017 and 27.5 in 2018), which, in turn, can be explained by close
values for different regions and changes in their positions in the ranking.
Table 6. Inequality Indicators for the Share of Population Using Internet, by Regions of BRICS
Brazil

India

China

Russia

S. Africa

2014

2017

2014

2018

2014

2016

2014

2018

2015

2017

Absolute range
of variability

55

37

81

146

41

38

26

28

26

30

Relative range
of variability

1.11

0.56

3.82

3.58

0.89

0.72

0.36

0.34

0.52

0.51

Variation ratio

0.233

0.138

0.690

0.687

0.247

0.190

0.079

0.071

0.176

0.160

The Theil index

0.028

0.009

0.170

0.168

0.03

0.02

0.003

0.002

0.013

0.011

Source: Author’s calculations.

The lowest level of interregional divide in Internet use is observed in Russia, followed
by Brazil, which achieved a dramatic decrease in the level of interregional inequality over the
reporting period, possibly due to pursuing an active policy on digitalization of agriculture and
rural areas.
As for infrastructure building (providing access to fixed broadband Internet), the situation
is similar in all countries but India, where the level of inequality between states shows a signifi
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cant increase over the reporting period (Table 7). This can be attributed to India emphasizing
the development of mobile Internet, which, according to the International Telecommunica
tion Union [ITU, 2019], constitutes an efficient strategy in developing countries because the
development of mobile Internet at a lower level of economic development has a larger effect
on the national gross domestic product (GDP). Research indicates that a 10% increase in mo
bile broadband Internet coverage results in a 1.8% GDP increase in middle-income countries,
whereas the expansion of fixed broadband Internet coverage accounts for only a 0.5% increase
in GDP [ITU, 2019, p. 2].
Table 7. Inequality Indicators for the Share of Population Subscribed for Fixed Broadband Internet,
by Regions of BRICS
Brazil

India

China

Russia

2014

2017

2015

2018

2014

2018

2014

2018

Absolute range of variability

18

19

6

9

17

26

31

35

Relative range of variability

2.10

1.80

5.28

6.60

1.17

0.91

1.91

1.85

Variation ratio

0.60

0.52

1.14

1.31

0.32

0.21

0.40

0.34

The Theil index

0.16

0.12

0.47

0.55

0.05

0.02

0.10

0.07

Source: Author’s calculations.

Thus, the results of this analysis of the digital divide between rural and urban areas, as well
as between regions of BRICS countries, allow for the conclusion that interregional inequality
decreased over 2014–18. These results conform to the findings obtained in a study on China
[Liu, Wang, 2019] but do not support conclusions for India [Bera, 2019; Agarwal, 2018]. This
discrepancy may be related to several factors, the main one being the time period under con
sideration. First, the aforementioned studies stop at 2016, whereas major programmes seek
ing to decrease digital inequality in India were launched in 2012 (BharatNet programme for
connecting rural areas to the national optical fibre network) and 2015 (Digital India); de facto
core measures were taken toward the end of the studied period, which could affect obtained
results. This study covers the period when major programmes for decreasing digital inequal
ity were already in place. It is also worth noting that India, unlike other countries, exhibited
an insignificant decrease in inequality, so the rise in inequality prior to the implementation of
special programmes could indeed affect final results. Second, the previous studies use standard
deviation to measure inequality, which assigns considerable weight to outlying cases in the top
part of the distribution, which, given a significant deviation for Delhi, may significantly affect
obtained results. In this study, results are more stable because several indicators were simulta
neously applied in order to assess inequality.
Conclusions and Potential Areas of Cooperation
The importance of digital technologies and digitalization has been emphasized at all
BRICS meetings, but cooperation in this area has been developing particularly actively since
2015, when Russia chaired BRICS. At the 2015 Ufa summit, quite a bit of attention was dedicat
ed to potential cooperation on the development of digital infrastructure. The Ufa Declaration
welcomed the inclusion of issues related to the development of digital technologies – providing
the poorest population with access to mobile Internet – into the development agenda [BRICS,
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2015a]. The Physical Connectivity section of the Strategy for BRICS Economic Partnership
identified fostering the development of transportation and communication infrastructure as a
priority area of cooperation [BRICS, 2015b]. In addition, BRICS ICT ministers held their first
meeting, and the BRICS Working Group on ICT Cooperation was created. Following that, the
Goa Declaration, which was adopted in 2016 at a BRICS summit hosted by India, pointed to
the need to exchange experiences among BRICS countries in order to bridge the digital divide,
in particular by enhancing access to e-commerce [BRICS, 2016]. The issue of cooperation
on digital technologies was also discussed in Johannesburg in 2018. Summit participants ap
proved the initiative on the establishment of the Partnership on New Industrial Revolution
(PartNIR), which, among other things, seeks to achieve an increase in inclusiveness [BRICS,
2018]. Throughout 2019, the PartNIR Advisory Group worked out the details and plan of ac
tion, which were approved in September 2020. Moreover, the 5th BRICS ICT Ministers Meet
ing was held in 2019. Its participants established an increase in connectivity and access to digital
technologies as one of their priorities because connectivity and access to digital technologies
serve as key enablers of the digital economy, inclusive growth and sustainable development
[BRICS, 2019]. In 2020, cooperation on digital technologies and development of remote areas
was declared a priority during Russia’s tenure as BRICS chair [BRICS-Russia, 2020].
This study shows that all BRICS members have achieved certain success in decreasing
internal inequality in accessibility and use of digital technologies, but countries’ levels still vary.
That is why interaction on overcoming the digital divide may start with exchanging experiences
in the development of national strategies and measures for their implementation, as well as the
introduction of amendments based on international practices. Apart from BRICS countries,
this experience can be used by other developing countries, especially those that have not yet
adopted national strategies on increasing accessibility of digital technologies.
The second potential area of cooperation may be to compile best practices and experiences
in the implementation of specific projects on digitalization of remote areas, including the de
lineation of the most efficient technologies and approaches to bridging the digital divide. Since
the development of digital technologies’ accessibility in remote and rural areas requires an in
tegrated approach that would combine the development of the digital economy as a whole with
an increase in demand on mobile services, it is extremely important to exchange experiences in
combining various practices with proven efficiency.
The third area is related to utilizing the potential for joint financing of projects on eco
nomic development and integration of remote areas, including using the New Development
Bank as a source of funding. Indeed, the Bank’s mission is to support infrastructure building
and sustainable development efforts, but the current list of approved and proposed projects
does not feature any digitalization initiatives, even though some related measures are embedded
in certain projects supported by the Bank. For example, the Pará Sustainable Municipalities
Project intends to extend the existing fibre optic cable by 1,000 km and provide Internet con
nectivity to 29 municipalities [NDB, n. d., a], and the Shengzhou Urban and Rural Integrated
Water Supply and Sanitation Project stipulates measures for implementing smart water man
agement systems. At the same time, the Bank, based on its mission, has the potential to expand
its engagement in issues related to decreasing the digital divide in BRICS countries.
Thus, BRICS countries have a rather high potential for cooperation in bridging the digital
divide. By unlocking this potential, they can facilitate sustainable and inclusive development of
all five BRICS members.
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