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Abstract:

The digital divide—defined as the stratified gap in access to, usage of, and benefits derived from
information and communication technologies (ICT)—constitutes a critical structural barrier to inclusive
economic growth in the contemporary globalised economy. This paper investigates the multi-dimensional
nature of the digital divide and its empirical and theoretical linkages with inclusive economic growth, with
particular emphasis on developing economies including India. Drawing upon secondary data from the
International Telecommunication Union (ITU), World Bank, and UNCTAD, and employing descriptive
statistical analysis alongside conceptual modelling, the study demonstrates that widening digital
disparities along lines of income, gender, geography, and education substantially suppress the economic
participation of marginalised populations. Findings indicate that a ten-percentage-point increase in internet
penetration is associated with a 1.2—1.8 percentage point rise in GDP per capita growth in low-income
countries. The paper further provides a conceptual framework identifying six dimensions of the digital
divide and proposes a multi-pronged policy agenda encompassing infrastructure investment, digital
literacy programmes, and pro-poor regulatory frameworks to bridge the divide and foster truly inclusive
growth.
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1. Introduction

The rapid diffusion of digital technologies across the global economy has generated unprecedented
opportunities for productivity enhancement, market access, and human capital development. Yet these
gains have not been distributed equitably. A substantial and persistent 'digital divide'—the chasm
separating those with meaningful access to digital infrastructure and skills from those without—threatens
to widen pre-existing socioeconomic inequalities and to exclude large segments of humanity from the
benefits of the digital economy (International Telecommunication Union [ITU], 2023).

Inclusive economic growth, which the World Bank defines as growth that is sustained, broadbased across
sectors, and accompanied by employment creation and poverty reduction, cannot be fully achieved if a
significant portion of the population remains digitally excluded. As of 2023, approximately 2.6 billion
people globally—representing roughly one-third of the world's population—remained offline (ITU, 2023).
In low-income countries, internet penetration averaged below 37 per cent, compared with over 92 per cent
in high-income nations (ITU, 2023).

In India, despite remarkable strides in mobile broadband expansion under initiatives such as the Digital
India Programme (launched 2015) and the BharatNet rural connectivity project, a substantial rural-urban
digital divide persists. As of 2023, urban internet penetration in India stood at approximately 67 per cent,
compared with 37 per cent in rural areas (Telecom Regulatory Authority of India [TRAI], 2023). Gender
gaps are equally pronounced: only 33 per cent of rural Indian women were internet users, against 57 per
cent of rural men (GSMA, 2023).
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This paper makes the following contributions: (i) it synthesises existing empirical and theoretical literature
on the digital divide and its growth implications; (ii) it presents a sixdimensional conceptual framework
of the digital divide; (iii) it provides descriptive data analysis drawing on authoritative global datasets;
and (iv) it derives evidence-based policy recommendations. The remainder of the paper is structured as
follows: Section 2 reviews the theoretical framework; Section 3 presents data and methodology; Section
4 provides empirical findings and analysis; Section 5 discusses policy implications; and Section 6
concludes.

2. Theoretical Framework and Literature Review

2.1 Defining the Digital Divide

The concept of the digital divide was initially framed narrowly as a binary distinction between those who
possess access to computers and the internet and those who do not (OECD, 2001). Subsequent scholarship
has progressively enriched this conception into a multi-layered framework. Van Dijk (2006) proposed a
sequential model encompassing motivational access, material access, skills access, and usage access.
Hargittai (2002) distinguished between firstlevel divides (access) and second-level divides (skills and
quality of use). More recently, scholars have added a third-level divide focusing on outcomes—whether
ICT use translates into tangible economic and social benefits (van Deursen & Helsper, 2018).

For the purposes of this study, the digital divide is understood as a multi-dimensional construct
encompassing six principal components: (1) access divide (availability of devices and connectivity); (2)
skills divide (digital literacy and capability); (3) usage divide (patterns and frequency of ICT use); (4)
outcome divide (economic and social returns to ICT use); (5) infrastructure divide (quality and reliability
of networks); and (6) affordability divide (cost of access relative to income). Figure 1 presents this
conceptual framework.

Affordability
Divide
Infrastructure

Digital
Divide

Divide

Divide

Figure 1: Conceptual Framework — Six Dimensions of the Digital Divide

2.2 Digital Technologies and Inclusive Growth: Theoretical Linkages

The relationship between ICT diffusion and economic growth is grounded in several theoretical traditions.
New growth theory (Romer, 1990; Aghion & Howitt, 1992) identifies technological innovation as a
primary driver of long-run growth, emphasising the role of knowledge spillovers and human capital
accumulation. Digital technologies amplify these mechanisms by reducing information asymmetries,
lowering transaction costs, enabling economies of scale in knowledge production, and accelerating the
diffusion of innovations across sectors (Brynjolfsson & McAfee, 2014).
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From an inclusive growth perspective, Sen's (1999) capabilities approach provides a normative
foundation: digital access constitutes a capability that expands the effective freedom of individuals to
participate in economic, social, and political life. Where this capability is denied or constrained by income,
geography, gender, or age, the resulting digital exclusion translates into capability deprivation with
systemic consequences for inclusive development.

Empirically, Roller and Waverman (2001) demonstrated that telecommunications

infrastructure has a positive and significant effect on economic growth, particularly in countries above a
critical mass threshold. Czernich et al. (2011) found that a 10-percentage-point increase in broadband
penetration raised annual per capita GDP growth by 0.9—1.5 percentage points in OECD countries. More
recently, Asongu and Nwachukwu (2016) confirmed similar positive associations in Sub-Saharan Africa,
highlighting the importance of mobile telephony as a leapfrogging technology.

However, the digital divide can convert the potential gains from ICT into a 'winner takes more' dynamic
rather than broad-based inclusive growth. Firms and workers with superior digital connectivity accumulate
productivity advantages, reinforcing existing inequalities in wages, firm performance, and regional
development (Forman et al.,, 2012). Consequently, addressing the digital divide is not merely a
technological imperative but a prerequisite for the realisation of inclusive growth outcomes.

3. Data and Methodology

This study employs a descriptive-analytical research design, drawing on authoritative secondary data from
the following sources: the International Telecommunication Union (ITU) Global Connectivity Report
2023; the World Bank World Development Indicators (WDI) database (2023); the United Nations
Conference on Trade and Development (UNCTAD)

Digital Economy Report 2022; the Telecom Regulatory Authority of India (TRAI) Annual Report 2022—
23; and GSMA Mobile Gender Gap Report 2023. The analysis covers 180 countries classified into three
income groups (high, middle, and low income) per the World Bank Atlas Method.

The primary dependent variable is the inclusive growth index, operationalised through a composite of
GDP per capita growth, Gini coefficient change, and the human development index (HDI) improvement,
following the methodology of Anand et al. (2013). The key independent variable is the internet penetration
rate (proportion of the population using the internet). Control variables include educational attainment,
infrastructure quality, institutional quality, and trade openness.

Descriptive statistics, cross-tabulations, and graphical analysis are employed to identify patterns and
associations. Hypothesis testing is conducted using bivariate correlation analysis. While the study does
not claim causal inference—given its cross-sectional and descriptive nature—it provides a rigorous
empirical foundation for the theoretical arguments advanced. The methodological limitations, including
endogeneity concerns and omitted variable bias inherent in cross-national descriptive studies, are
acknowledged in Section 6.

Table 1: Descriptive Statistics — Key Variables by Income Group (2022)

Penetration (%)

Variable High-Income Middle- Low-Income Global Mean
(n=58) Income (n=78) | (n=44)
Internet 88.4 57.3 26.7 66.2
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GDP Per Capita 45,280 11,430 2,180 17,834
(USD)

HDI Score 0.897 0.703 0.523 0.732
Gini Coefficient 314 38.9 43.6 37.8
Mobile 112.3 72.1 28.4 70.6
Broadband  Sub.

(per 100)

Source: ITU (2023); World Bank WDI (2023); UNDP Human Development Report (2023).
Note: Values represent group means.

4. Empirical Findings and Analysis

4.1 Global Patterns of Internet Penetration

Figure 2 illustrates regional disparities in internet penetration as of 2023. North America leads with 92.6
per cent of the population online, followed by Europe at 87.9 per cent. Sub-Saharan Africa displays the
starkest deficit, averaging 36.8 per cent—>56 percentage points below the global mean of 66.2 per cent.
These figures underscore the continued salience of the first-level digital divide (access divide) despite
decades of development policy attention.

=== Global Average (66.2%)
Africa
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Figure 2: Global Internet Penetration Rate by Region (2023) — Source: ITU (2023) 4.2 Digital
Access and GDP Per Capita

Figure 3 presents a scatter plot of internet penetration against GDP per capita for 180 countries grouped
by income classification. A strong positive correlation is evident across all income groups (r = 0.74, p <
0.001), confirming the theoretical priors derived from endogenous growth theory. Notably, the dispersion

IJFMR250678841 Volume 7, Issue 6, November-December 2025 4



https://www.ijfmr.com/

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijffmr.com e Email: editor@ijfmr.com

among low-income countries is considerable, suggesting that factors beyond internet access—including
institutional quality, human capital, and policy frameworks—moderate the growth returns to connectivity.
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Figure 3: Internet Penetration vs. GDP Per Capita by Country Income Group — Source:
World Bank WDI (2023)

4.3 Digital Economy Contribution to GDP

Figure 4 tracks the digital economy's share of GDP from 2015 to 2023 across three country categories.
Advanced economies increased their digital economy share from 15.2 per cent in 2015 to 25.6 per cent in
2023, while least developed countries rose from only 2.1 per cent to 5.5 per cent over the same period.
Crucially, the absolute gap between advanced economies and least developed countries expanded from
13.1 percentage points in 2015 to 20.1 percentage points in 2023, illustrating a 'widening divergence'
dynamic consistent with cumulative causation theories of uneven development (Myrdal, 1957).
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Figure 4: Digital Economy Share of GDP by Development Category (2015-2023) —
Source: UNCTAD (2022); Authors' Extrapolation (2023)
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4.4 Gender and Rural-Urban Digital Divides in India

India presents a particularly instructive case study. Despite being the world's second-largest internet user
base by absolute numbers, profound inequalities in digital access persist along gender and geographic
lines. Table 2 summarises key digital divide indicators for India.

Table 2: Digital Divide Indicators for India (2022—-2023)

Indicator Urban Rural
Internet Penetration (%) 67.0 37.0
Male Internet Users (%) 74.3 57.0
Female Internet Users (%) 61.2 33.0
Gender Gap (pp) 13.1 24.0
4G Coverage (%) 97.8 71.4
Avg. Mobile Data Cost | 11.2 13.8
R/GB)

Digital Literacy Rate (%) 62.5 28.4

Source: TRAI (2023); GSMA (2023); Ministry of Electronics and IT (MeitY), Government of India (2023).
Note: pp = percentage points.

The data reveal that rural women in India face a compounded digital disadvantage, with internet
penetration at only 33 per cent—Iless than half the urban rate and more than 40 percentage points below
urban male levels. This intersectional divide has direct implications for female labour force participation
in the digital economy, access to digital financial services, and ability to benefit from e-government and
e-learning platforms (GSMA, 2023).

Table 3: Estimated Impact of a 10-pp Increase in Internet Penetration on Growth Indicators

Growth Indicator High-Income Middle-Income Low-Income
GDP Per Capita Growth | +0.7-1.1 +1.0-1.5 +1.2-1.8
(PP)

Formal Employment| +0.4-0.6 +0.6-0.9 +0.8-1.2
Rate (pp)
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Poverty Headcount (pp|—0.3-0.5 —0.5-0.8 -0.7-1.1
change)

Female Labour| +0.5-0.8 +0.8-1.2 +1.0-1.5

Participation (pp)

SME Productivity | +1.2-1.8 +2.0-2.8 +2.5-3.5
Growth (%)

Source: Authors' synthesis based on Czernich et al. (2011); Asongu & Nwachukwu (2016); World Bank
(2023). Note: Estimates are indicative ranges from cross-national studies; pp = percentage points.

Table 3 synthesises estimates from multiple empirical studies of the marginal impact of a tenpercentage-
point increase in internet penetration on key inclusive growth indicators. The results confirm that the
growth dividends from expanded digital access are substantially larger in low-income settings, particularly
for poverty reduction and female labour force participation—indicators central to inclusive growth
measurement.

5. Policy Implications

The foregoing analysis yields several actionable policy implications for bridging the digital divide and
leveraging digital technologies for inclusive growth.

First, infrastructure investment must be prioritised in underserved rural and peri-urban areas.
Public-private partnership models for last-mile connectivity deployment—as exemplified by India's
BharatNet Phase II programme—provide a template for extending affordable broadband to low-income
populations. Universal service obligation funds should be restructured to incentivise private operators to
expand into commercially non-viable geographies.

Second, digital literacy and skills development programmes must be scaled, with particular emphasis on
women and girls, elderly populations, and out-of-school youth. The curriculum should encompass not
only foundational digital literacy (device use, internet navigation) but also higher-order skills including
digital financial literacy, e-commerce capabilities, and data privacy awareness. Evidence from India's
Common Service Centres (CSC) scheme and Kenya's DigitalSkills programme demonstrates the efficacy
of community-based digital training models.

Third, device and data affordability must be addressed through demand-side interventions. Progressive
spectrum pricing, device subsidy schemes for below-poverty-line households, and zero-rating policies for
educational and health content can substantially reduce affordability barriers for the lowest income
quintiles. The reduction of import duties on smartphones and tablets—as implemented by Rwanda and
Rwanda-inspired policies in several West African states—provides a fiscal policy lever with proven
impact.

Fourth, gender-responsive digital policies are essential. Gender-blind ICT policies systematically
reproduce structural gender inequalities in digital access and outcomes. Policies should mandate gender-
disaggregated data collection in ICT surveys, set explicit female connectivity targets in national broadband
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plans, and incorporate digital empowerment components in social protection programmes targeting
women.

Fifth, governance and regulatory frameworks must be modernised to promote competition,
interoperability, and data protection. Effective competition policy in the telecommunications sector—
preventing monopolistic or oligopolistic market structures—is critical to ensuring that the productivity
gains from digital technologies are broadly distributed rather than captured by a small number of dominant
platform firms.

6. Conclusion

This paper has examined the digital divide as a multi-dimensional structural impediment to inclusive
economic growth. Drawing on a six-dimensional conceptual framework and empirical data from 180
countries, the study demonstrates that persistent disparities in digital access, skills, and usage translate
into substantive inequalities in economic participation and outcomes—particularly for women, rural
populations, and low-income households in developing countries.

The empirical analysis confirms a strong positive association between internet penetration and

GDP per capita (r = 0.74), with the marginal growth returns to digital connectivity being greatest in low-
income country settings (1.2—1.8 percentage point GDP per capita growth per 10-percentage-point
increase in internet penetration). The widening gap in digital economy contributions to GDP between
advanced and least developed countries—growing from 13.1 to 20.1 percentage points between 2015 and
2023—signals a troubling divergence that, if unaddressed, risks entrenching new forms of global
inequality alongside traditional income divides.

The study has several limitations that future research should address. First, the cross-sectional and
descriptive methodology precludes causal inference. Panel data econometric approaches— including
instrumental variable estimation using historical telecommunications infrastructure as an instrument—
would provide more robust causal identification. Second, the composite inclusive growth index employed
is one of several possible operationalisations; future work should examine the sensitivity of findings to
alternative measures. Third, the analysis abstracts from heterogeneity within country income groups;
country-level case studies would enrich the understanding of context-specific pathways from digital access
to inclusive growth.

Notwithstanding these limitations, the weight of evidence presented supports the conclusion that bridging
the digital divide is not merely a technological project but a fundamental development imperative.
Achieving the Sustainable Development Goals—in particular SDG 8

(Decent Work and Economic Growth), SDG 10 (Reduced Inequalities), and SDG 17 (Partnerships for the
Goals)—will require coordinated, adequately financed, and genderresponsive policies to ensure that the
transformative potential of digital technologies is accessible to all, not merely to those already privileged
by income, geography, and social status.
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