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This paper analyzes economic inequalities in the access to such assets for re-
mote learning as internet connection and personal computers at home in BRICS
countries among young students (15-24 years old). It is acknowledged that such
household possessions as the internet and personal computer obtain a new role
during the COVID-19 pandemic when the educational institutions are closed and
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in-person classroom instruction is disrupted. Data from household surveys collec-
ted from 2015 to 2019 show sharp differences between and within BRICS coun-
tries regarding access to these assets for remote learning. In addition to between-
country inequalities, the analysis suggests that within-country disparities are also
staggering, especially regarding an area of residence and wealth quintile groups,
putting at risk the education of youth from most impoverished and rural back-
grounds. Econometric application of concentration curves and estimation of con-
centration indices reveals household wealth as an essential driver of economic ine-
quality in the access to remote learning amongst young students in BRICS coun-
tries, highlighting the critical degree of inequality in India and South Africa. The
findings suggest that the more universal the access to remote learning is, the less
economic inequality is observed in accessing remote learning modalities. In other
words, policy implications aimed at expanding digital infrastructure could help en-
sure that young women and men are not falling behind in receiving a quality edu-
cation, gaining relevant skills, and accessing decent employment opportunities.
For BRICS countries to transform their economies and lead innovations, a digitally
literate future workforce is critical, with access to digital resources being a first
step towards achieving this. Inequalities in access to these tools show that BRICS
countries have more to do before all youth can be connected and participate in a
digital economy.
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1. Introduction

BRICS refers to the group of 5 countries (Brazil, Russia, India, China and South Africa) that
make up to 40% of the world’s population and in 2019 contributed to 33 per cent of the global
GDP, an estimate that IMF believes will increase to be 50 percent of the global GDP [Larionova,
2020]. The countries are grouped together because of their growth potential i.e., the growth rate
in each of the BRICS countries is higher than the global growth rate. Despite their immense
growth potential, inequality remains a key challenge in the BRICS countries. The Gini coefficient
ranges from 0.634 in South Africa to 0.357 in India indicating the extent to which the richest po-
pulation disproportionately benefits from income in these countries®. Public infrastructure and

1 Data using Gini coefficient (World Bank estimate). The most recent year for the country differs, these
are Brazil (0.534 in 2019); Russia (0.375 in 2018); India (0.357 in 2011); China (0.375 in 2016) and South
Africa (0.630 in 2014).
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services continue to be a challenge in BRICS countries with the poorest bearing the most se-
vere consequences of existing inequalities. COVID-19 pandemic has added strain to an already
weak socio-economic structure of sharpened inequalities. Due to the large population size, In-
dia, Brazil, and Russia are among the top five countries with the highest number of COVID-19
infections. For education systems in the BRICS countries, COVID-19 pandemic has resulted in
the closure of educational institutions and deployment of the remote learning policies by the
ministries of education.

Consequently, children and young people who represent the future workforce have been
negatively impacted due to school closures in a highly unequal setting in these countries. India
and China are among the largest education system in the world and across BRICS, based on most
recently available data, primary school enrolment is over 85 percent [UNESCO, 2014; World
Bank, 2021]. Among the BRICS countries, schools were closed for 65 days in Russia to 235 days
in India [UNICEF, 2021a]. With infections continuing, full and nation-wide return to in-person
classroom setting may not be possible for a long time. BRICS countries responded to school clo-
sures with remote learning solutions ranging from providing lessons through TV, radio, digital
platforms (such as computers, laptops, tablets and smartphones) and in some cases delivery of
paper-based material to children in their homes.

In response to the pandemic, the governments dosed the schools across BRICS countries
in March 2020. But given the vastness of BRICS countries, response within a country differed by
location. For example in Brazil, some states broadcasted educational content on open television
via satellite, along with social media livestreaming and applications [World Bank, 2020]. For higher
education, in Brazil some universities allowed students to convert their studies to internships
during the period of the pandemic. In Russia, there was a universal shift to online learning for all
three levels of basic education. More than 200 Russian universities also moved to online learning
in March 2020. In September 2020 with school and universities re-opening, some continued to
opt for hybrid learning (some in-person days and some remote learning days). India closed all
educational institutions as part of its lockdown and the government launched many initiatives to
facilitate remote learning. These include DIKSHA which made available ebooks for grades 1 to 12,
e-PATHSHALA and National Repository of Open Educational Resources, an online learning plat-
form providing materials in different languages for grade 1 to 12. Similar initiatives were also
launched for higher education, with all these resources being made available at no cost. China was
the first country to close schools due to COVID-19 and moved to digital platforms for teaching and
lear-ning [Niemczyk et al.,, 2021]. However, decision making on the mode of delivery was local,
which included choice between online platform, televised learning or use of mobile applications.
In South Africa, while TV or paper-based learning were the choice of remote learning modality
for primary and secondary students, online platforms were the choice for higher education.

However, available studies suggest that the effective coverage of remote learning policies
could be limited due to two key factors which refer to the inequitable access to the ICT at home
and capacity of a country’s policy response [UNICEF, 2020; Avanesian et al,, 2021]. Among the
governmentally deployed solutions, digital learning platforms have the strongest possibility of
emulating classroom-type setting. They enable interactive learning and allow teachers to track
students’ progress in real time [UNICEF, 2021]. All BRICS countries adopted remote learning
through the digital channels [UNESCO, UNICEF, The World Bank, 2020]. However, access to this
type of learning depends on the availability of computers and the quality high-speed internet
connection at home, which is more costly in comparison to broadcast assets such as radio or TV.
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Access to Information and communication technology (ICT) and possession of digital skills
were already at the center of the global development agenda in the pre-pandemic era due to its
importance in the increasingly digitalized world. The Sustainable Development Goals (SDGs)
2030 highlight this with, both, SDG4 on achieving quality education and SDG9 on building resil-
ient industry, innovation having a strong focus on access to ICT and developing ICT skills. With
these regards, available evidence emphasizes the need to equip youth with digital skills to ensure
ease of getting jobs or starting a business [ITU, 2014]. The high rates of the share of youth not
in education, employment, or training (NEET) in the BRICS countries indicate that many young
people are not able to utilize their potential. Among BRICS with available data, the share of
NEET is highest for South Africa at 32.5, followed by India 29.5, Brazil 23.5, and Russia 12.5
[World Bank, 2021]. The pandemic could have a long-lasting impact on the high-skilled work-
force as inequalities in the access to remote learning dramatically exacerbate learning loss
[Azevedo et al., 2020]. In other words, the progress toward reaching the objectives of SDG4 on
quality equitable education and SDG8 on decent work and economic growth could be undone,
throwing BRICS economies back in their social and economic development. Available evidence
suggests that generation of students whose learning was disrupted will experience an estimated
drop in earnings on average equal to approximately $820 per year [Ibid, 2020], and the most af-
fected countries will move forward experiencing deficit in the qualified workforce thus loosing on
their national welfare [Hanushek, Woesmann, 2020]. Negative socio-economic consequences of
COVID-19-caused school closures could be devastating if educational systems would not be able
to reach the level of indicators shown in 2019 [Ibid, 2020].

This study seeks to address this gap and focuses on assessment of the first-order effects
of the digital divide, a term used to define inequalities in the access to ICT [van Deursen, van Dijk,
2019; Ragnedda, Ruiu, 2020]. As opposed to first-order effects, second-order effects are related
to the actual use of digital devices in everyday life [Purushothaman et al, 2017]. Their analysis
goes beyond the scope of this paper. Since BRICS countries represent a group of developing
economies, they “generally lag in terms of the maturity of physical digital infrastructure (access
speed, number of active users and households with Internet access)” [Ignatov, 2020]. There-
fore, focusing on the first-order effects of the digital divide in remote learning assets is essential
as access to the digital world is far from being universal. Furthermore, the existing research out-
lines that both education and ICT use have a positive impact on alleviating poverty in BRICS
countries [Tsaurai, Chimbo, 2020]. Overcoming the first-order effects of the digital divide is ne-
cessary for the economies to move forward, as access to the ICT is the basic, but not the only
dimension of the inequalities in the increasingly digitalized societies. With these regards, BRICS
countries demonstrate inequalities both within and between, as each of them has different stand
in the development of digital infrastructure, ranging from 15% of households connected to inter-
net in India to 70% in Russia [Baller et al, 2016]. However, the conceptual framework of the
study should be focused not on investigating the access per se, but how the access relates to the
social issues in terms of a risks of inequality or exclusion [Brotcorne et al,, 2010] that schoolchil-
dren in BRICS countries are expected to due to the COVID-19 pandemic.

As such, quantifying the share of children and young people with necessary ICT at home
helps understand if they could access education during the COVID-19 pandemic. Prior research
on first-order effects identified differences in family income and parental education as key fac-
tors predicting differences in internet access [Livingstone et al., 2005; Bonfadelli, 2002]. With
these regards, the study’s central research question is to estimate the degree of economic ine-
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quality in the access to remote learning tools such as internet and personal computer. Adopting
this logic, the study is guided by the following research questions:

e What s the prevalence of such assets for remote learning as internet connection and
computer at the household level amongst young students in BRICS countries?

e How much the disparities observed in the possession of the assets for remote learning
are driven by the area of residence and wealth rank?

e To what extent the inequalities in the access to the assets for remote learning are
concentrated in the accumulated household wealth?

Given the unique circumstances imposed by COVID-19, no studies using nationally rep-
resentative data have been undertaken to understand youth’s access to ICT during COVID-19
and its impact on their education. This is because nationally representative data of remote lear-
ning coverage during the pandemic have either not yet been captured or are not readily available.
So far, evidence on ICT access during COVID-19 has been based on ad-hoc responses of ministry
officials, surveys restricted to certain geographical location or estimations/simulations made by
ministries and researchers [UNESCO, UNICEF, The World Bank, 2020]. Moreover, as school clo-
sures lasted for a longer period than countries initially expected, governments also responded
with expanding remote learning through different solutions given that some children were not
reached by national policy options. These changes make it difficult to estimate how many chil-
dren were truly reached by remote learning policies. However, given that of all remote learning
tools digital solutions are best able to emulate classroom setting, this paper focuses on ICT access
using the most recent national representative data. In doing so, this research captures access to
ICT towards the beginning of the pandemic i.e. before government intervention to expand access,
if any.

2. Methods and Data

For producing the analysis presented in the study, the data from national and interna-
tional household surveys from all BRICS countries were used. Each country is represented by
the latest available data source starting from the year 2017 onwards, which ensures that the
analysis reflects the most recent available household survey data. The surveys used were
carried mostly by the national statistical offices as a part of national monitoring. Therefore, a
major challenge referred to the data standardization. However, it was ensured that all the da-
tasets have a minimum set of variables necessary to carry out the analysis. These key variables
refer to internet access at home, PC at home, area of residence (urban/rural), and wealth by
quintile group. For producing the estimates, we tried to exclude the mobile networks to the pos-
sible extent. As such, in Brazil, we looked at access to the internet through a computer, in Russia,
the variable was defined as high-speed internet. In China and South Africa, it was a fixed inter-
net connection?. Despite the codebook for India says that internet variable also accounts for

2 While the question in the Indian Demographic and Health Survey does not specify the type of inter-
net connection at home, the codebook suggests that it includes mobile networks. However, descriptive
analysis of data and survey findings report suggests that the estimated number of households with the
internet is very far from the share of households with the mobile phone, but almost equal to those with
computer possessions. It allows for hypothesizing that the question could be misunderstood, and, in fact,
the respondents report fixed or high-speed connection.
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the mobile networks, the number is quite different from the possession of mobile phones. The-
refore, the Indian estimates for the internet are supported by the data on computer posses-
sion which shows a similar prevalence. The presence of a household roster in each dataset
allowed to select of the subsamples of respondents in the age of 15-24 years and exclude out of
this cohort those who are not attending educational institutions. In other words, the figures pre-
sented in the study refer to the young students.

For the carried-out research, we used five datasets, each providing a representative sam-
ple of the country. The parameters of the sample are presented in Table 1.

Table 1.
Summary statistics of the sample
Country Sex Area N
Female Male Rural Urban
Brazil 50% 50% 13% 87% 35,067
China 47% 53% 69% 31% 987
India 46% 54% 66% 34% 161,420
Russia 56% 44% 30% 70% 1,191
South Africa 49% 51% 59% 39% 6,409

Source: Authors’ calculations based on the household survey data (2015-2019).

As the purpose of the analysis is not limited to country-level inferences only but aims at
understanding general state of inequities in the access to the quality remote learning in BRICS
countries, aggregated estimates were produced using population weighted averages, i.e., each
country was weighted by the number of population in the age 15-24 years old.

Based on the descriptive statistics on availability of the household assets for remote lear-
ning broken down by key population subgroups, we calculated parity ratios. Parity ratios are
introduced as a part of SDG4.5.1, and normally they are produced with regards to access to edu-
cation in terms of attendance and enrolment. In this study, we used a similar approach to esti-
mate disparities in the access to remote learning assets. They are calculated using the equation
below:

Pgl
(1) PRgllgz =5
sz
Where F’gl is the share of youth population in group g, with access to a certain asset, sz
is the share of population in group g, with the same asset, and F’Rgl /g, Isa parity ratio between
the groups. Normally, g, tends to be a vulnerable group put in the numerator, whereas supposed

dominant group g, is putin the denominator. With these regards, the received ratio would indi-
cate by how many times the possession in the dominant group is higher than in the vulnerable
group.
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For estimating the degree of inequalities in the access to household assets needed for a
quality remote learning, we calculated concentration indices for each asset per country to see
to what extent it is concentrated in economic hierarchy of the society. Plotting of the concentra-
tion curves corresponding to these concentration indices provided visual representation of the
degree of inequality. As such, the curve shows a share of the outcome variable (availability of
ICT at home) possessed by a certain fraction of the households sorted by wealth/income in the
ascending order. The cumulative proportion of the population with household assets for re-
mote learning is ordered from the lowest to highest and plotted on the y-axis against the cumu-
lative proportion of the youth population, ranked by wealth, from the poorest to the richest on
the x-axis.

In other words, concentration curves are bivariate versions of the Lorenz curve: while Lo-
renz curves assess inequality when the variable of outcome is ranked in own terms, concentra-
tion curve examines how certain outcome is concentrated in income, wealth, or another proxy
of wealth. Like with the Lorenz curve, it is possible to derive index that expresses the degree of
inequality. Concentration index derived from the concentration curve has the same logic as Gini
coefficient. It quantifies economic inequality in education and is defined as twice the area be-
tween the concentration curve L(s) and egalitarian line. The equation suggested by [Kakwani,
1977] is used in this paper:

1
2) C,y =1-2L(s)ds
0

In this paper, we used computational algorithms suggested by R package IC2 dedicated
specifically to the inequality and concentration analysis [Platt, 2012], which adopts calculation of
concentration curves and indices based on [Kakwani, 1977]

The concentration index derived from the curve varies in the interval from -1 to 1, with
the extreme values indicating a higher economic inequality in the distribution of the remote lear-
ning asset. The values closer to 0 tend to coincide with the egalitarian line and express low ine-
quality, whereas negative and positive values express concentration of the asset either amongst
poor or rich respectively. The method of concentration curves has been widely used in health
economics, and computational detail behind the approach could be found in [Kakwani, Wag-
staff, van Doorslaer, 1997; Van Doorslaer et al., 1997; Wagstaff, Paci, van Doorslaer, 1991; Regi-
dor, 2004; Illsley, Le Grand, 1897; Wagstaff, van Doorslaer, 1994; Erreygers, Van Ourti, 2011].
While playing important role in estimating the inequalities in health, there was a limited appli-
cation of concentration indices to the educational outcomes. However, concentration curves fit
well if one seeks to understand to what extent inequalities observed in the statistical distribution
of a certain educational outcome (access to quality remote learning in the case of this paper) are
shaped by the economic structure of society. In other words, by analyzing inequality they also
shed light on equity of education and learning by assessing how equal is distribution of an asset
across the sorted by wealth population.

3. Research Limitations

The study has several limitations due to the data constraints. First, though the analysis co-
vers all BRICS countries, and all key variables are present, the surveys belong to different na-
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tional programs instead of representing one standardized cross-country assessment. This has
clear implications on how the variables are defined and the broad set of variables included in the
analysis. For example, the countries could have different approaches in defining internet access
by their national classifications while collecting the data from households. Second, different vari-
ables were used as a proxy of household wealth. While some countries like Brazil, Russia, and
South Africa have household income variables, China and India rely on the wealth index de-
rived from household possessions. We used the relative rank of a household divided by wealth
quintile groups to make the data comparable. Third, due to the lack of data, Chinese analysis does
not include computer possession, making it impossible to estimate the overlap between two dis-
tributions for the group of young Chinese students. Moreover, the sample size for China is rela-
tively smaller than for other countries, presenting a subset of the 15-24 student population from
the nationally representative household survey.

Finally, the availability of internet and PC at household does not mean that a student is
learning, as many obstacles for accessing remote learning could be in place. However, the pur-
pose of the analysis is not to quantify the share of those who are learning. On the opposite, it is to
estimate the share of a vulnerable group of those young people who cannot access education due
to the inequalities in possession to certain household assets.

When it comes to the availability of the variables for analysis, there could be some other
predictors of inequalities in the access to remote learning assets that go beyond wealth and area
of residence, such as parental education, parental occupation, personal employment status, and
others. However, because these data being available for some countries are not present for ot-
hers, this comparative cross-national study cannot produce meaningful inferences regarding the
effects mentioned above for all BRICS countries. Considering this, a deeper understanding of the
inequality drivers in a country-specific context could be a direction for future research.

4. Results
4.1. Prevalence of remote learning assets

Inequalities in access to such household assets for remote learning as computer and in-
ternet are explicit within and between the BRICS countries. Young students in Brazil, China and
Russia demonstrate a higher prevalence of fixed internet connection at home, reaching more
than 60%. On the other side, critical situation is observed in India and South Africa where only
smaller proportions of student youth can access internet from home (14.8% and 8.5% re-
spectively). All in all, it results in a weighted average of 36.6% of student youth across BRICS
countries who can access internet from home. Furthermore, the discrepancies are observed be-
tween the internet access and computer possessions, suggesting that two distributions have
limited overlap. While in Brazil and India share of young population of students with internet
access at home dominates over those who possess computer, the reverse pattern is observed in
South Africa and Russia, where more young students have computer at home than fixed internet
connection. The difference in numbers can potentially be explained by the lack of digital infra-
structure in some areas, i.e, when household wealth allows for purchasing computer, but loca-
tion of a household does not allow for accessible fixed internet connection. A deeper, country-
focused investigation is needed though to prove this thesis fully. The data on availability of the
assets for remote learning are present on Fig. 1.
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Fig. 1. Access to internet from home and computer possession amongst student youth (15-24y. 0.)
in BRICS countries, %

Source: Authors’ calculations based on the household survey data (2015-2019).
4.2. Socio-economic disparities

Within-country inequalities become evident when one disaggregates country averages
by area of residence and household wealth. All countries demonstrate substantial disparities in
access to digital infrastructure between rural and urban areas. The largest disparities are in Bra-
zil where more than 70% of urban student youth has internet access at home in opposition to
only 36.2% of rural student youth. India and South Africa also show differences in access that
favor urban youth. Given that access to internet and PC is low nationally in India and South Africa,
the differences between urban and rural become more important as they clearly highlight the
advantage that urban youth. Amongst BRICS, disparities in access to internet between rural
and urban infrastructure being explicitly pronounced in China and Russia, appear to be less criti-
cal as at least half of the rural youth population can go online using a fixed connection. All in all,
while 48.9% of urban student youth in BRICS countries has access to internet from home, only
27% of rural does. Similar inequality patterns apply to the possession of computers at home,
highlighting not only lack of infrastructure in remote areas but also additional factors that result
in the lack of computer possessions. Disaggregation of internet access and computer possession
by area of residence is presented on Fig. 2.
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Fig. 2. Access to internet from home and computer possession amongst student youth (15-24y. 0.)
in BRICS countries broken down by area of residence, %

Source: Authors’ calculations based on the household survey data (2015-2019).

Economic status appears to be another dimension that drives inequalities in access to
quality remote learning, putting the poorest young students under the substantial risks of falling
behind in their education. In Brazil, China, and Russia, where access to internet amongst stu-
dent youth tends to be relatively high, the availability of internet connection at home amongst
richest quintiles is at least 85%. However, even in these countries, groups of the poorest student
youth are disadvantaged in access internet at home. The most dramatic disparities between the
student youth from the poorest and richest families is found in India, where in opposition to
43.6% of the richest ones only 0.9% of the poorest ones can access internet from home. In other
words, access to internet amongst the poorest young students in this country is almost non-exis-
tent, which highlights educational emergency for the skills and gains of this cohort in future. Not
surprisingly, the possession of computer across all BRICS countries demonstrates similar inequi-
ties, thus exacerbating the vulnerability of the poorest young students in their access to the quail-
ty remote learning. The data on access to internet and possession of computers broken down
by wealth are present on Fig. 3.
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Fig. 3. Access to internet from home and computer possession amongst student youth (15-24y. 0.)
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Source: Authors’ calculations based on the household survey data (2015-2019).

The calculated values on prevalence allow for estimating the degree of socio-economic
disparity between the groups of student youth population by area of residence and wealth. As
such, within the SDG framework none of the countries reaches parity in terms of rural/urban
and poorest/richest oppositions both in light of internet access and computer possession, as all
of the calculated parity ratios do not fall in the range between 0.97 and 1.03. With these regards,
values closer to 0 would indicate the higher vulnerability of the group in numerator (rural or
poorest youth respectively), whereas values above 1 theoretically mean that the groups in nu-
merator possess more of a certain asset. The lowest parity in internet connectivity by rural/ur-
ban is in South Africa, where for every 100 urban youth connected with internet only 15 rural
youth are connected. Parity ratios of the poorest and richest youth in India reveal an extremely
low ratio. For every 100 richest youth in India with internet at home, only 2 poorest youth have
internet at home. Economic lines are present in access to computer at home in India with not
even one poor young student having access to computer at home for every 100 rich Indian.
Being devastating, the disparities in wealth highlight the urgent need for policy action aimed to
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enable access to the digital world among the poorest student youth in BRICS countries. The
data on parity ratios by country are presented in Table 2.
Table 2.
Parity ratios for internet access and computer possession amongst student youth
(15-24y. 0.) in BRICS countries by area of residence and wealth

Country Internet connection Computer
Rural/Urban Poorest/Richest Rural/Urban Poorest/Richest
Brazil 0.49 0.66 0.48 0.42
China 0.65 0.31 - -
India 0.37 0.02 0.23 0.02
Russia 0.59 0.58 0.87 0.82
South Africa 0.15 0.51 0.40 0.54
BRICS 0.55 0.25 - -

Source: Authors’ calculations based on the household survey data (2015-2019).
4.3. Concentration analysis

The analysis above presents a concerning picture of the inequitable access to digital tools
by young students in BRICS countries. However, the primary question regarding the degree of
inequality yet remains unaddressed. The calculated estimates suggest that wealth is the key dri-
ver of inequality in the statistical distribution of household assets needed to access quality re-
mote learning. First, however, it is essential to understand the inequality in digital connectivity
and digital devices in each of the BRICS countries. In this context, the concentration analysis
aims not to understand how to redistribute access to the internet and computer possession from
rich to the poor or vice versa but rather to compare the distribution of access to these tools
against wealth ranking within BRICS countries.

The country-specific plots on Fig. 4 across all BRICS countries lie below the egalitarian
line (45-degree line), suggesting that the distribution amongst the richer youth drives the ine-
qualities in access to remote learning assets. In other words, the rich ones possess the higher
shares of digital tools needed to access remote learning through digital channels. The corre-
sponding values of concentration indices presented in Table 3 are also positive, indicating eco-
nomic inequality in access to remote learning. Economic inequalities in internet access and
computer possessions are not strongly pronounced in Russia and Brazil, where the respective
concentration curves approximate the egalitarian line. On the other hand, South Africa and India
show high levels of economic inequality for both assets, implying that in these countries, access
to remote learning is in many ways a function of the household’s wealth. China appears to be in
the in-between position; with a relatively high prevalence of fixed internet access at home
amongst young students, it also shows higher concentration amongst well-off youth, highlighting
that the poorer ones could have limited access to the remote learning opportunities. Thus, the
most definitive conclusion regarding countries with the higher shares of the young population
possessing assets for remote learning is that they also demonstrate low economic inequality. In
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other words, the more universal becomes the access to digital world, the less is level of economic

inequality in the access to remote learning opportunities.
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in BRICS countries

Source: Authors’ calculations based on the household survey data (2015-2019).
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Typically, the shape of the concentration curve serves as the means of statistical inference
regarding the elasticity of a specific commodity with relation to income, highlighting positive
(negative) elasticities in cases when the curve is concave (convex) towards the origin coordinates
[Yitzhaki, Slemrod, 1987]. However, in these cases, the concentration curves should take income
as a ranking variable and expenditure on a specific asset as the output variable, which is not the
case for this research. Nonetheless, comparing two concentration curves in relation to each other
allows for producing inferences regarding the welfare dominance in possession of a specific as-
set. It was suggested that “if the concentration curve of one commodity is above the concentra-
tion curve of another commodity, then the first commodity dominates the second. However, if
the concentration curves intersect, then it is impossible to show dominance. In other words,
only if concentration curves do not intersect will all social welfare functions show that” distri-
butional changes can increase welfare. Conversation on the distributional changes in the context
of the remote learning assets should not be taken as a proposal to take the assets from reach and
give them to the poor, but to reinforce the state policy on the expansion of digital tools amongst
the youth population. The dominance is observed in all countries except for India, where curves
for computer and the internet being strongly concave toward the origin also intersect. In other
words, it is impossible to conclude that one economic inequality dominates another. Brazil ap-
pears to be a country where economic inequality in the distribution of computer possession do-
minates over the inequality in access to the internet. The opposite pattern is observed in Russia
and South Africa, where economic inequalities in access to fixed internet connection dominate
those in computer possession. As such, the South African case appears to be the most distinct
as both curves are concave. However, the difference between them identifies the critical gap in the
availability of both assets in one household. It can be hypothesized that higher shares of the young
population possess computers than have internet access from home due to the lack of digital
infrastructure or unaffordable internet prices in South Africa. The available evidence suggests
that South Africa tops BRICS countries in this aspect [Broadband Search, 2021], which identi-
fies an area of policy action in democratizing the prices for internet data.

Table 3.

Concentration Indices for internet access and computer possession amongst student
youth (15-24y. 0.) in BRICS countries

Country Concentration Index Concentration Index
(Internet access) (Computer possessions)
Brazil 0.071 0.139
Russia 0.088 0.037
India 0.577 0.722
China 0.224
South Africa 0.679 0.415

Source: Authors’ calculations based on the household survey data (2015-2019).
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5. Discussion

The data analyzed in this study explicitly outline that access to digital tools among youth
in BRICS countries is associated with socio-economic realities, with poorer youth being at higher
risk of exclusion from receiving quality education during closures of educational institutions. Rea-
lities of inequitable education become more amplified during the pandemic. Moreover, access
to ICT is the first step to build a digital economy, and the evidence in the paper suggests that
BRICS countries need to invest much more to achieve this. Indeed, each of the BRICS countries
has launched initiatives to digitize their economy: India has the “Digital India” initiative, while
China has “Digital China,” and Russia has the ‘Digital Economy of Russian Federation’ approved
in 2017, Brazil has the ‘Brazilian Digital Transformation Strategy,” and South Africa has ‘South
Africa connect’ [Digital India, 2021; Deng, Shen, 2021; OECD, 2018; Department of Communica-
tion, 2013]. All these government initiatives and development plans aim to increase the country’s
competitiveness by moving to a more digital economy. Nevertheless, such plans also hinge on the
access of the current and future workforce to digital tools,, i.e., the first-order effects of the digital
divide still play a crucial role in the BRICS context.

Notably, across all BRICS countries, computer connectivity at home is lower than internet
connectivity at home. More than 60% of young students in BRICS countries are unconnected from
the internet and do not have the opportunity to access the remote learning modalities. This situa-
tion raises substantial concerns for the future of those falling behind in their education, skills,
and upcoming employment opportunities. As such, inequitable access to ICT in BRICS countries
hampers progress and exacerbates the existing inequalities affecting groups even before the pan-
demic. Future growth in the BRICS countries depends on how well the youth are prepared to
thrive in a digital economy. The evidence in the paper makes a strong case for improving digital
access for the most vulnerable youth. The lack of access to digital tools will prevent the poorest
youth from fully participating and competing in a digital economy.

Some BRICS countries fare better than others. For example, while India is well-known for
being a global IT hub with an internationally requited workforce [Insights success, 2021; Lalwani,
2019], the connectivity of 15-24-year-olds through fixed internet and computers is shallow.
Therefore, many young Indians from poorer and rural backgrounds lack the accessibility and
skills to participate in the IT sector. Similarly, in South Africa, smaller shares of young people
have access to the internet and computers at home. Demographically, both India and South Africa
are young in terms of the shares of the working-age population. Therefore, it will be critical for
their future economic growth to ensure all young people are prepared for a digitalized world
instead of only the richest and urban young people.

More young people in Brazil, China, and Russia have access to the internet and computer
at home. These countries in spite of relatively high overall economic inequality display lower eco-
nomic inequality in access to the internet and a computer at home, suggesting that equitable
access to these tools is possible, and this condition can be accelerated by the efficient policies.
Furthermore, as accessibility increases in these countries, it will be essential to monitor second-
order effects, i.e, how often young people use digital tools. Some information on this is already
available. For example, all three countries participate in Programme for International Student As-
sessment (PISA) which provides some insight into the use of ICT by 15-year old students. PISA
2018 data suggests that 15-year-old Brazilians and Russians spend more than 27 hours per week
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on the internet outside of school [OECD, 2021]. Moreover, linking students’ reading performance
with availability and use of digital skills, the report suggests that the digital divide goes far be-
yond the access, and the differences related to the ‘how’, ‘when’ and ‘for what purpose a technolo-
gy is used’ also impact students’ skills. The report also provides evidence that, on average, stu-
dents’ access to a computer linked to the internet at home for schoolwork is associated with the
estimated percentage of correct reading items that focus on distinguishing facts from opinions in
the PISA assessment. The implications of these findings are considerable for those BRICS coun-
tries that already have a high level of penetration of computers and the internet at home, high-
lighting a potential role of accelerating digital skills for education in detecting biased information.

6. Policy Implications

Economic contraction due to the COVID-19 pandemic raises concerns of de-prioritization
of education globally [UNESCO, UNICEF, World Bank, 2020]. In the context of school closures,
which is expected to increase learning loss and has shifted focus to increase digitalization of edu-
cation systems, it is crucial to ensure adequate financing of education. Even before the pandemic,
the expenditure on education as a share of GDP ranged from 3.8% in India to 6.5% in South
Africa [World Bank, 2020; UNICEF, 2018]. The new contexts introduced by COVID-19 are ex-
pected to increase strain on education financing more as countries move to digitalize their edu-
cation system resulting in more costs. The survey of ministries of education carried out jointly
by UNESCO, UNICEF, and the World Bank shows that “almost all participating countries required
additional financial resources to cover COVID-19-related costs in the education sector”, and
BRICS countries were not the exception [UNESCO, UNICEF, World Bank, 2020]3. Furthermore,
itis also known that “more countries expected cuts in 2020 than in 2021” [Ibid, p. 40], with low
and lower-middle-income countries facing the strongest hardships*. However, potential reduc-
tions of education budgets could have dire and long-term implications on the economy of BRICS
countries, given the share of the global youth population that they represent. Available evidence
suggests that “investment funds in the education systems” in BRICS are vital in ensuring eco-
nomic growth, and “there is a positive correlation between public expenditure on education and
the value of GDP of the country” [Tomi¢, 2015, p. 19]. Furthermore, it is essential to ensure that
the existing potential for economic growth should be provided by the equitable investment into
education and training [Rodrigues, 2018, p. 85]. In other words, the most vulnerable should not
be left behind by governmental policies. With that regard, the policies need to acknowledge that
“people in rural areas continue to face greater challenges than people in urban areas in terms of
remaining connected during the lockdown, especially in developing economies” [ITU, 2020, p. 2].
Therefore, expanding digital infrastructure with coverage of remote rural areas should be the key
priority in BRICS countries. Although the return on these investments will not be immediate, the
benefits of expanding the internet connectivity for the economy will go beyond education and
employment.

3 The database with the country responses on the question 31 “Were additional financial resources
required to ensure the response to COVID-19 for education?” is available publicly online on the website
of all three organizations.

4 No data are available on BRICS countries.
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At the international level, the importance of connecting students to the internet is evident
in initiatives launched by international organizations. For example, UNICEF has launched the
GIGA initiative, which seeks to connect all schools to the internet [UNICEF, 2021b]. Participa-
tion in such initiatives or launching a BRICS-centered initiative directed towards connecting stu-
dents to the internet can help ensure disadvantaged students remain connected in these coun-
tries. As it is clear even after a year since the pandemic started that remote learning would play
an important role in the delivery of education, disregarding the status of school operation, pro-
vision of the unconnected youth with the access to the internet should be prioritized. For BRICS
countries with a lower prevalence of digital connectivity, the governments should invest more
to ensure access to remote learning platforms through the landline or mobile networks. Alter-
natively, more costly measures include subsidizing the devices needed to access the internet
and computers for learning.

Another area of potential cooperation for BRICS countries is knowledge sharing and peer
learning in the development of digital infrastructure. For example, data costs in India are among
the lowest. Improving first-order effects would require increasing the affordability of the inter-
net. In Russia, the price of the internet is $0.11 per MB. In China, it is $0.24 per MB; in India, it is
$0.34 per MB and in South Africa is $1.23 per MB [Broadband search, 2021]. Sharing informa-
tion on lowering costs of the internet and increasing connectivity can particularly help India
and South Africa. So far, BRICS ministries have focused on student mobility within BRICS coun-
tries, expanding the mandate of BRICS education ministries to include strategies to digitalize
education systems, highlighting strategies to reduce the digital divide can help BRICS countries
increase their digital competitiveness while achieving key SDGs.

Better understanding how countries can scale their digital infrastructure will be crucial.
With overall access to the high-speed internet at home relatively high in Russia, China, and Brazi,
these countries are closer to ensure equitable character of this access. India and South Africa
have a long way to go to ensure expanded access to these tools at home while ensuring equity.

In terms of learning losses and access to education during school closure, the evidence in
the paper makes a strong case for re-opening educational institutions. Being the most vulnerable,
the poorest and/or rural young students in BRICS are highly prone to the risk of being left be-
hind and bear the worst consequences of the disrupted in-person classroom instruction. Howe-
ver, COVID-19-caused school closures also provide BRICS countries with an opportunity to re-
think their digital economy strategy, refocusing discussions on digital infrastructure. Already
BRICS countries have acknowledged that the consequences of the COVID-19 pandemic for de-
veloping education potential have been large and include the need to rethink the education
paradigm [BRICS, 2020]. In this process, it will be important to build a system where the most
vulnerable student youth can access and use digital tools, opening a world of learning and po-
tential for them.
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