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Abstract

Emerging economies have experienced a dramatic convergence in living standards since 2000,
fueled in large part by the rapid diffusion of technology. This paper examines how the spread of
digital infrastructure and innovations — from mobile phones and broadband internet to fintech,
agritech, edtech, e-commerce, and artificial intelligence — is transforming livelihoods and
accelerating the reduction of extreme poverty across the developing world, with a particular
focus on Africa. We synthesize extensive literature and data on technology adoption and poverty
outcomes between 2000 and 2023, finding that technological optimization and diffusion have
become key drivers of inclusive growth and economic inclusion [1][2]. We also develop
forward-looking projections through 2050, which suggest that under optimistic scenarios of
sustained tech-driven growth, global extreme poverty could fall below 2% — effectively a historic
eradication — with Africa’s poverty rate declining from ~29% today to under 7%, or even below
2% if high growth is maintained [3][4]. The paper is structured in formal academic format with
sections on literature review, theoretical framework, methodology, historical trends, regional
case studies, technological mechanisms, empirical evidence, projections, risks, and policy and
private sector implications. Our analysis reveals multiple pathways through which technology
diffusion reduces poverty: improving market efficiency and incomes (e.g. via mobile
connectivity in agriculture), expanding financial inclusion (mobile money and fintech),
increasing access to education and services (edtech and e-health), and creating new economic
opportunities (e-commerce and digital jobs). At the same time, we acknowledge the risks of a
“digital divide” and skill-biased technical change that could exacerbate inequities if not managed
[5][6]. We conclude with recommendations for policymakers — such as investing in digital
infrastructure, education, and inclusive innovation — and for private sector actors to ensure that
the next decades of technological progress foster broad-based prosperity. This “Great
Convergence” of technology and development, if harnessed effectively, could enable emerging
economies to leapfrog past traditional barriers and achieve unprecedented reductions in extreme

poverty by 2050, making significant strides toward the Sustainable Development Goals.
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Introduction

Technological diffusion in the 21st century is reshaping the global development landscape,
offering new tools to combat poverty at an unprecedented scale and speed. Since the year 2000,
billions of people in emerging economies have gained access to mobile phones, the internet, and
digital services, facilitating what many observers term a “Great Convergence” in economic
opportunities between rich and poor nations. This convergence refers to the narrowing gaps in
income and welfare driven by rapid adoption of technologies that were once the preserve of
advanced economies [7]. The core question this paper addresses is how and to what extent the
diffusion of technology is accelerating poverty reduction in emerging economies, especially in
Africa, from 2000 through projections to 2050. We approach this question by integrating
secondary research (including development economics literature, case studies, and datasets on
poverty and tech adoption) with primary projections of poverty and technology trends over the

next quarter-century.

Over the past two decades, the world has witnessed remarkable progress against extreme poverty
alongside an explosion in connectivity. The share of the global population living on less than the
international extreme poverty line (recently updated to $2.15 per day) fell from around 27.8% in
2000 to about 8—9% on the eve of the COVID-19 pandemic [8][9]. In absolute terms, roughly
700 million people remain in extreme poverty today (2024), down from nearly 1.4 billion in
2000[10]. This progress was driven in large part by high growth in populous Asian countries
(notably China and India) and, increasingly, by improvements in parts of Africa. Simultaneously,
technology spread at a blistering pace: global mobile cellular subscriptions per 100 people
jumped from single digits in the 1990s to over 100 (more than one per person on average) by
the early 2020s [11][12]. Internet usage grew from only 6% of the world’s population in 2000
to approximately 63% by 2023, connecting an additional 5 billion people to the digital world
[13][14]. These parallel trends of poverty reduction and technology diffusion beg the question of
causality and mechanism: has technology acted as an enabler of poverty reduction, and if so,

through what channels?

Increasing evidence suggests that the answer is yes — digital transformation has become “crucial
for economic and social progress, driving growth, job creation, and poverty reduction”|2].

The World Bank’s International Development Association (IDA) notes that broadband expansion
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correlates with GDP growth and improved firm productivity, highlighting the developmental
payoff of connectivity [2]. Empirical studies have linked mobile and internet penetration with
higher incomes for the poor and greater inclusion. For instance, countries that rapidly digitalized
have seen gains in economic efficiency and access to services that disproportionately benefit
lower-income groups [15][1]. At the same time, there are concerns that without deliberate action,
technological change could bypass the poorest or even widen inequalities (for example, if
automation displaces low-skill jobs faster than new opportunities are created) [6][16]. The 217s¢-
century reality for emerging economies is thus a complex interplay: technology is a powerful

lever for inclusion, but its benefits are not automatic or evenly distributed.

This paper is motivated by the need to understand this interplay in depth. We focus especially on
Sub-Saharan Africa, which as of 2024 accounts for 67% of the world’s extreme poor despite
being only 16% of the global population [17]. Africa also lags other regions in various
technological metrics — only 38% of Africans use the internet as of 2025, compared to over
80-90% in high-income countries [18][19]. Yet Africa is also home to some of the most
innovative uses of digital tech to reach underserved populations (from mobile money in Kenya to
solar power solutions in Rwanda), and it has the greatest potential for leapfrogging traditional
development pathways. Thus, a significant portion of our analysis and case studies centers on
how technology diffusion is (and isn’t) reducing poverty in Africa, and what could happen by

2050 if the continent achieves full digital inclusion.

The structure of this paper is as follows. We begin with a Literature Review surveying prior
research on the relationship between technology, growth, and poverty reduction, as well as
documented successes and challenges. Next, we outline a Theoretical Framework that
integrates diffusion of innovation theory and development economics, explaining how we
conceptualize the mechanisms linking tech and poverty outcomes. We then describe our
Methodology, including data sources (e.g. World Bank, ITU, case studies) and our approach to
constructing forward-looking scenarios. The paper then turns to empirical analysis: we document
Historical Trends (2000-2023) in both poverty and technology metrics, followed by Regional
Case Studies with an emphasis on Africa (but also drawing examples from Asia and Latin
America) to illustrate on-the-ground impacts. We then delve into Technological Mechanisms of

Poverty Reduction, breaking down categories of technologies (mobile, digital infrastructure, Al,
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e-commerce, agritech, edtech, fintech) and how each addresses specific development challenges.
In Empirical Evidence and Econometric Insights, we highlight quantitative findings from
studies and data analysis that measure tech’s impact on poverty and inclusion. Looking ahead,
the Projections to 2050 section uses scenario analysis (in line with World Bank and Center for
Global Development forecasts) to project poverty levels and technology diffusion under base and
optimistic assumptions, contemplating the possibility of ending extreme poverty within a
generation. We also frankly assess Risks and Inequities — including the digital divide, skill
gaps, and potential for technology to create winners and losers — that could impede the great
convergence. Finally, we discuss Policy Implications for governments (e.g. investing in digital
infrastructure, education, and regulation that fosters inclusive tech) and Private Sector
Implications (the role of businesses and investors in driving inclusive innovation and the
opportunities inherent in emerging markets’ digital economies). We conclude by summarizing
the key findings and emphasizing that while technology is not a panacea, it is a transformative

catalyst that, if steered wisely, can dramatically accelerate the eradication of poverty by 2050.



Literature Review

A rich body of literature has emerged at the nexus of technology and development, exploring
whether digital innovation truly delivers on its promise of poverty reduction. Broadly, two
schools of thought can be identified [20]: “ICT optimists” argue that information and
communication technologies (ICT) are powerful tools to empower the poor — improving access
to information, markets, financial services, and public services — thereby fostering inclusive
growth. In contrast, “technological skeptics” caution that technology alone cannot overcome
structural issues and may even exacerbate inequalities if the poorest lack access or skills (the so-
called digital divide). This literature review examines empirical findings from both perspectives,

covering global cross-country analyses as well as micro-level studies and case-specific research.

On the optimistic side, numerous studies document positive impacts of ICT diffusion on
economic growth and poverty metrics. For example, a study by Ofori et al. (2021) analyzing 42
Sub-Saharan African countries from 1980 to 2019 finds that greater ICT access and usage is
robustly associated with reductions in the severity and intensity of poverty [1]. Notably, the
authors highlight that ICT skills (digital literacy) have the most pronounced poverty-reducing
effect, more so than basic access alone [20]. This suggests that beyond physical connectivity, the
capability to effectively use technology is critical for translating digital access into income gains.
Similarly, a cross-country analysis by Asongu & Odhiambo (2019) and others found that
increased internet penetration tends to help reduce poverty and income inequality,
particularly when digital inclusion is combined with broader development strategies [21].
Another study on digitalization and socio-economic SDGs concludes that digitalization
significantly improves economic growth and contributes to reducing poverty and inequality
in emerging economies, thereby helping to achieve Sustainable Development Goals related to
poverty and inequality [22]. These findings align with macro-level observations by institutions
like the World Bank, which notes that digital transformation drives job creation and can be a

“game-changer” for poverty alleviation [2].

Empirical support for tech-led poverty reduction also comes from numerous microeconomic
and sector-specific studies. A landmark example is Jensen’s (2007) study “The Digital
Provide” on mobile phones in Indian fishing markets. Jensen found that when fishermen in

Kerala gained access to mobile phones in the late 1990s, it dramatically reduced price
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dispersion, eliminated waste of unsold fish, and led to near-perfect market efficiency,
raising both producer and consumer welfare [23]. This case demonstrates how a simple
communication technology can empower poor producers with information, allowing them to
arbitrage prices and increase earnings. Likewise, in West Africa, Aker (2010) showed that the
introduction of mobile phone coverage in Niger cut grain price volatility by 10—16%, benefiting
both farmers and consumers through more stable, integrated markets [24]. These studies
highlight a recurring theme in the literature: technology reduces transaction costs and
information asymmetries in developing economies, which in turn improves market access for

the poor and can increase their incomes (a key pathway out of poverty).

Financial inclusion literature provides another angle. Mobile money innovations have been
extensively studied, especially following the success of M-Pesa in Kenya. Suri and Jack (2016)
famously found that the expansion of M-Pesa over its first decade lifted roughly 194,000
Kenyan households — about 2% of households — out of extreme poverty by raising
consumption levels, particularly among female-headed households [25][26]. They observed that
access to mobile money allowed many rural women to move from subsistence farming into
business activities and to save more securely [27][28]. Subsequent analyses (e.g., by CGAP and
the World Bank) have reinforced that digital financial services enable poor families to better
manage risks, smooth consumption, and invest in livelihoods, thereby reducing poverty and
vulnerability [29]. Mobile banking has similarly taken off in countries like Bangladesh (bKash)
and Pakistan (Easypaisa), with studies noting increases in household consumption and resilience.
Overall, the literature suggests fintech can be a potent poverty-fighting tool by bringing the

unbanked into the formal economy and enabling entrepreneurship.

Beyond finance and markets, researchers have examined education technology (edtech) and
agricultural technology (agritech) impacts on human capital and productivity. For instance,
Banerjee et al. (2007, 2015) evaluated computer-assisted learning programs in Indian slums and
found significant improvements in children’s math test scores, which over time can translate to
better job opportunities and escape from poverty. In Africa, innovations like Eneza Education’s
SMS-based learning (Kenya, Ghana) have shown promising results in reaching rural students
with educational content, thus narrowing the education gap for poor communities [30][31]. On

the agriculture front, digital platforms delivering farming advice (weather updates, pest alerts,
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price info) have been associated with higher yields and incomes for smallholders. For example,
studies on services like Esoko in Ghana or ICOW in Kenya indicate farmers adopting these
tools see better farmgate prices and improved agricultural practices, which can lift farming
households out of poverty. Although rigorous RCT-based evidence in agritech is still emerging,
early results are encouraging regarding yield increases and income stabilization through

technology.

Despite these positive findings, the literature also contains cautionary evidence. Some studies
suggest that technology’s benefits are not automatic and can even bypass or disadvantage
certain groups. There is discussion of a “digital divide” whereby those who are already better-
off or more educated benefit more from new tech, potentially widening gaps if deliberate
inclusion policies are absent [5][16]. For instance, Hilbert (2010) noted that within developing
countries, wealthy and urban populations adopted the internet far earlier than poor and rural
populations, initially exacerbating inequality. A recent analysis by Afzal et al. (2022) even
postulates a U-shaped relationship between internet penetration and poverty: in very low-income
settings, early internet access might not yield immediate poverty reduction (or could coincide
with rising inequality) until a certain threshold of broader development is crossed [32].
Furthermore, qualitative research like Heeks (2018) has argued that many ICT4D (ICT for
Development) projects failed to achieve sustained poverty impact due to lack of local capacity,
content, or maintenance. Such critiques emphasize that context and complementary factors
(like education, infrastructure, and institutional support) determine whether technology truly

reaches and benefits the poorest.

Another stream of literature pertains to automation and the future of work in developing
countries. Pessimistic voices (e.g., some IMF and UN reports) warn that advances in robotics and
Al could reduce demand for low-skilled labor — historically a comparative advantage of poor
countries — thus potentially slowing industrialization and poverty reduction. For example, if Al-
enabled manufacturing in rich countries reshoring production, countries like Bangladesh or
Ethiopia could lose jobs in textiles and light manufacturing, stalling their poverty alleviation
progress [33][34]. Autor et al. (2020) refer to this as the risk of “premature deindustrialization”
exacerbated by technology. Indeed, case studies from Latin America have observed that

technology adoption can increase productivity but sometimes concentrate gains among skilled
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workers or capital owners, with mixed effects on poverty. One Argentine study (“Does Digital
Development Deliver on Poverty Reduction?”” by He, 2025) found that despite extensive digital
infrastructure expansion, the lack of explicit pro-poor focus meant marginal direct impact on
poverty rates in Argentina [35][36]. This underscores that digital development needs to be

coupled with inclusive policies to translate into poverty reduction.

In summary, the prevailing consensus in the literature leans towards technology as a net positive
force for poverty reduction, especially via indirect channels of growth, access, and inclusion.
As one paper succinctly puts it, “digitalisation significantly improves growth and reduces
poverty and inequality” in emerging economies [22]. However, researchers also widely
acknowledge that technology is an enabler, not a silver bullet — its impact on poverty is
mediated by human and institutional factors. Key takeaways include: (1) Importance of digital
inclusion — ensuring broad access (close the digital divide in internet and mobile access between
and within countries) is fundamental; (2) Complementary human capital — education and
digital skills amplify technology’s poverty impacts [20]; (3) Financial and institutional
innovation — aligning tech with financial services (mobile money) and good governance (e.g., e-
governance reducing corruption) enhances pro-poor outcomes; and (4) Guardrails for equity —
policies are needed to mitigate any adverse effects, like job displacement from automation, and
to ensure new tech like Al benefits poorer countries rather than leaving them further behind

[6][16].

This literature review sets the stage for our analysis by highlighting both success stories and
challenges documented so far. The subsequent sections will build on these insights, examining in
detail the theoretical channels through which technology can reduce poverty, and providing

updated empirical analysis of historical trends and future scenarios.
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Theoretical Framework

To analyze how technology diffusion accelerates poverty reduction, we ground our approach in a

theoretical framework that combines elements of diffusion of innovation theory, endogenous

growth theory, and development economics concepts of inclusive growth. This framework will

guide our examination of causal mechanisms and inform the interpretation of empirical evidence.

At its core, the framework posits that technology affects poverty through two broad channels: (1)

Economic growth and structural change, and (2) Direct improvements in welfare and

inclusion. These align with established theories:

Endogenous Growth and Convergence: According to new growth theory (Romer,
1990; Aghion & Howitt, 1998), technological progress is a key driver of long-run
economic growth. When emerging economies acquire and adopt advanced technologies
(be it machinery, ICT, or processes), their productivity can increase, leading to higher
GDP per capita. The conditional convergence hypothesis from the Solow-Swan model
also suggests that poorer countries can catch up (converge) with richer ones if they
absorb existing technologies and invest in human capital. Richard Baldwin’s concept of
The Great Convergence (2016) builds on this, arguing that the ICT revolution enabled
developing countries to join global value chains and rapidly improve productivity[7]. In
theory, faster growth spurred by technology should reduce poverty (the growth elasticity
of poverty), especially if growth is labor-intensive or occurs in sectors employing the
poor (e.g., agriculture, services). We incorporate the idea that technology can enable
leapfrogging, allowing countries to bypass intermediate stages of development (for
example, moving straight to mobile phones without universalizing landlines, or using
solar micro-grids instead of waiting for national grids). This can compress the timeframe

for poverty reduction.

Diffusion of Innovation and Adoption Dynamics: Everett Rogers’ Diffusion of
Innovations theory provides insight into how new technologies spread through
populations (innovators — early adopters — majority — laggards). In the context of
emerging economies, diffusion speed and breadth are crucial. Our framework considers

adoption curves for various technologies (mobile, internet, etc.) and the socioeconomic
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factors influencing them (cost, education, infrastructure). We theorize that as diffusion
reaches critical mass (network effects), the benefits to poor communities increase non-
linearly. For example, one phone in a village has limited impact, but when most villagers
have phones, information flows freely and market coordination drastically improves. The
framework also acknowledges heterogeneity in adoption: urban vs rural, rich vs poor,
young vs old. These differences inform who benefits first and who might be left behind,

linking to inequality dynamics.

Inclusive Growth and Capability Approach: From development theory, we integrate
Amartya Sen’s capability approach and the notion of inclusive growth. Technology can
be seen as expanding people’s capabilities — their ability to lead the lives they value. For
poor households, having a mobile phone or internet access can expand opportunities
(finding jobs, accessing information, using government services). Thus, beyond just
income growth, technology can improve human development indicators and resilience,
which are part of poverty reduction. The framework posits that certain technologies
function as general-purpose platforms (like mobile communications or digital ID
systems) that lower barriers for the poor to participate in the economy (through financial
inclusion, e-commerce, etc.), thus making growth more inclusive. We consider access
(availability), affordability, and awareness/skills as three necessary conditions for tech

to be inclusive (sometimes framed as the “3A” of digital inclusion).

Mechanisms of Impact: We explicitly delineate several theoretical mechanisms by

which technology diffusion can reduce poverty:

Information Efficiency — Reducing information asymmetry in markets (per Jensen’s
model) raises incomes for poor producers and lowers prices for consumers, effectively

increasing real income and welfare [23].

Reduction of Transaction Costs — Digital platforms cut the costs of transacting (money,
time, distance). For the poor, this means easier access to financial services (saving,
borrowing), cheaper remittances, and entry into wider markets, all of which can enhance

income or reduce vulnerability.
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e Human Capital Enhancement — Technology (like edtech) can improve education and
skills among the poor at lower cost (e.g., mobile learning apps reaching remote areas).

Better human capital leads to better earnings potential.

¢ Financial Inclusion and Investment — By bringing the poor into formal finance (via
mobile money, digital credit scoring, etc.), technology enables them to invest in
businesses, farming inputs, or education, which can raise incomes over time. It also

provides safety nets (e.g., the ability to receive emergency transfers quickly).

e Job Creation and Entrepreneurship — The digital economy itself creates new jobs
(e.g., phone repair, mobile money agents, gig economy tasks, call centers). Emerging
tech industries can absorb unemployed youth (with skills training). Also, easier market
access allows micro-entrepreneurs to start businesses (for example, an artisan selling on

an e-commerce platform).

e Improved Public Service Delivery — E-government and digital identification can ensure
better targeting of social programs (reducing leakage, corruption) so the poor receive
what they’re entitled to. Digital health can bring medical advice to underserved areas,

improving health outcomes and productivity.

e Networking and Social Capital - Communication tech strengthens social networks and
can facilitate collective action (farmers forming cooperatives via WhatsApp, etc.), which

may improve bargaining power and community development benefiting the poor.

Our theoretical framework also factors in feedback loops. As poverty declines, more people can
afford technology and have the education to use it, further accelerating diffusion — a virtuous
cycle. Conversely, we recognize potential negative feedback: If tech increases inequality, it
could concentrate wealth such that the poor have even less access, a vicious cycle. This interplay

will be examined in the risks section.

Importantly, we incorporate the concept of thresholds or complementarities. Technology’s
impact on poverty might exhibit threshold effects — e.g., a minimum level of infrastructure
(electricity, network coverage) or literacy is needed before digital tools can significantly help the

poorest. This aligns with the idea that technology is necessary but not sufficient;



complementary investments (in roads, power, education, institutions) magnify tech’s impact.
Without these, tech alone might show limited results in poverty reduction (as some skeptics

note).

Finally, we include a global perspective on inequality (drawing from convergence theory).
Historically, the Great Divergence of the 19th—20th centuries saw Western incomes pull far
ahead of others due in part to unequal access to industrial technology. Our framework suggests
we are now in an era where certain technologies (ICT, renewables) are more easily transferable
and scalable in low-income settings, potentially driving a Great Convergence. This is evidenced
by faster growth in many developing countries in early 2000s and improvements in global
income distribution [37][38]. However, we also consider the scenario where cutting-edge tech
like Al might concentrate in a few countries, risking a new divergence if not shared (sometimes

referred to as “frontier divergence”).

To sum up, the theoretical framework guiding this study views technology diffusion as a
catalyst for inclusive growth, with multiple pathways to reduce poverty but also possible
pitfalls if diffusion is uneven. It stresses that the presence of technology must coincide with the
capacity to utilize it productively among the poor. In the next section, we outline the
methodology for applying this framework to data and case studies, and subsequently, we will

analyze how well the theory holds up against real-world trends and evidence.
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Methodology

This study employs a mixed-methods approach, combining quantitative data analysis with
qualitative case study examination, to explore the linkages between technology diffusion and
poverty reduction from 2000 to 2050. We outline our methodology in terms of data sources,

analytical techniques, and the structure of our projections.

Data Sources: Our quantitative analysis draws on several reputable sources: - Poverty Data:
We use World Bank estimates of extreme poverty (population living under $2.15/day in 2017
PPP) from the Poverty and Inequality Platform (PIP) and related datasets (e.g., PovcalNet). This
provides historical poverty rates globally, by region, and by country, which we examine from
2000 to the most recent available (around 2022). For projections, we reference scenarios by the
World Bank and Center for Global Development (CGD) up to 2050 [3][4], which are based on
assumed GDP growth trajectories and distributional patterns. Additionally, we consider poverty
lines beyond extreme poverty (like $6.85/day for lower-middle income contexts) to assess
broader poverty reduction. - Technology Diffusion Data: Key indicators include mobile cellular
subscriptions per 100 people, internet users (% of population), and broadband coverage. These
are obtained from the World Bank’s World Development Indicators (sourced from ITU) and
augmented by datasets from GSMA (for mobile in Africa), ITU reports, and Our World in Data
(which compiles long-run series on technology adoption). For example, our analysis uses the
indicator IT.CEL.SETS.P2 (mobile subscriptions per 100) which spans 1960-2024 [11][12],
and Share of individuals using the Internet which is available globally and for regions [39].
We also incorporate data on specific tech like mobile money accounts (e.g., the statistic that Sub-
Saharan Africa accounts for 70% of global mobile money transactions as of 2023 [40]) and
others relevant to fintech, agritech, etc. - Socio-economic Data: To contextualize, we use
population, GDP growth, urbanization rates, education (literacy, school enrollment) from World
Bank and UN sources, as these influence both tech adoption and poverty. For example,
population growth in Africa is factored into poverty projections (since Africa’s population is
expected to double by 2050, affecting absolute poverty counts). - Literature and Case Studies:
We reviewed a broad range of academic papers, impact evaluations, and reports (IMF, UNDP,
etc.). For case studies, data and narratives were drawn from documented examples such as

Kenya’s M-Pesa (including Tavneet Suri’s findings), Rwanda’s solar energy projects, Nigeria’s
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Hello Tractor, Ghana’s Zipline drone medical deliveries, among others. These furnish qualitative
insights and some quantitative outcomes (e.g., M-Pesa’s 2% poverty reduction for users

[41][42]).

Analytical Techniques: - Descriptive Trend Analysis: We plot and discuss historical trends of
poverty rates against technology metrics over 2000-2023. For instance, we chart global and
African extreme poverty rates alongside mobile and internet penetration curves to visually assess
co-movement. While correlation does not imply causation, such juxtaposition provides initial
evidence of linkages (and indeed, we see that the 2000s, which had rapid technology uptake, also
had the fastest poverty declines globally [43][3]). - Econometric References: We do not carry out
new econometric regressions in this paper, but we synthesize results from existing studies that
did (e.g., panel data GMM estimates by Ofori et al. 2021 for Africa, cross-country regressions on
digitalization and SDGs). Where relevant, we cite elasticity or coefficient estimates (e.g., a study
might find a 10% increase in internet users is associated with a 1% decrease in poverty
headcount — hypothetical example). This helps quantify impacts. - Case Study Method: For the
regional case studies section, we use a comparative case method. We selected illustrative cases
from Africa (and some from Asia/Latin America for contrast) that highlight specific
mechanisms: e.g. Kenya (mobile money and fintech), Rwanda (technology in energy and health),
Nigeria (agritech and civic tech). Each case is examined in terms of context, the innovation
introduced, and documented outcomes on income or welfare. We then generalize lessons from
these cases. - Projection Method: The projections to 2050 rely on scenario analysis rather than a
single forecast. We incorporate CGD’s range of forecasts for global and African poverty in 2050
[3][4], which are based on economic models (holding inequality constant, linking GDP per
capita growth to poverty reduction). We label a “base” scenario (moderate growth, trends
unchanged) and an “optimistic” scenario (higher growth especially in Africa, plus possibly
enhanced inclusion). Additionally, we introduce a qualitative “Tech acceleration scenario”
where we assume that policy and investment greatly expand tech access in the 2020s-2030s
(universal internet coverage, widespread smartphone use, etc.), and we discuss how that might
improve upon the baseline poverty outcomes (e.g., by boosting productivity and incomes beyond
the base case). This part is necessarily speculative, but grounded in literature: for instance, we
draw on World Bank aspirations like Digital Economy for Africa (DE4A) which aims for full
digital inclusion by 2030 [44][45], and examine what hitting that target might mean for poverty
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by 2050. - Risk Analysis: We incorporate stress-testing in our projections discussion. For
example, a scenario where technology’s gains are offset by climate change or conflict (slower

poverty reduction) versus one where technology helps mitigate such risks.

Formal Structure: Each section of analysis is organized to ensure logical flow and clarity: -
Historical analysis uses tables and graphs to present key data (e.g., a table of extreme poverty
rates by region in 2000 vs 2020, a graph of mobile/internet penetration growth). We carefully
cite sources for every data point. - Case studies are presented in narrative form with sub-
headings and bullet points for the main impacts, making it easy for readers to see the link from
technology to poverty outcomes in each case. - Mechanism analysis in the technological
mechanisms section is structured by sub-topic (mobile, fintech, etc.), employing a consistent
format: definition of mechanism — how it theoretically reduces poverty — evidence/example —
citation. - Projections are presented with a combination of text, possibly a chart of projected
poverty rates, and clear statements of assumptions. We will explicitly mention numbers like
“under the base forecast, global extreme poverty could be ~2% by 2050 and Africa’s ~7%][3];
under an accelerated tech scenario possibly lower.” - Policy and private sector implications are

drawn out as lists of recommendations inferred from the analysis and literature consensus.

Limitations: We acknowledge certain methodological limitations. One, the observational nature
of macro data makes it hard to prove causation — we rely on triangulating multiple evidence
sources (micro studies, macro trends, theory) to build a convincing argument. Two, projections
to 2050 carry uncertainty; our approach is to show a range rather than a precise prediction,
illustrating the difference technology adoption rates could make. Three, our case studies, while
emblematic, are not exhaustive — we chose them to highlight successes; not every attempt at
tech-for-poverty has succeeded (and we discuss some failures in the risks section). Lastly, our
analysis assumes relative stability (we abstract from extreme scenarios like global recessions,
pandemics beyond COVID-19, or severe conflicts, except insofar as they’ve already impacted

trends by 2023).

By blending these methods, we aim to provide a comprehensive and robust analysis. The
methodology ensures that our conclusions are grounded in data and supported by scholarly

evidence, aligning with academic standards. With this approach established, we now move to
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examining the historical trends from 2000 to 2023, which provide the empirical backdrop for

our study.



Historical Trends (2000-2023)

The period 2000-2023 has been transformative for many emerging economies, marked by
significant poverty reduction (especially in Asia) and an unprecedented expansion of digital
connectivity worldwide. In this section, we review the key historical trends in poverty and
technology diffusion over these two decades, laying the groundwork to understand how they

intersect.

Global Poverty Reduction Since 2000: At the turn of the millennium, around 1 in 3 humans
lived in extreme poverty (using the $1.90/day line at 2011 PPP, approximately equivalent to
$2.15 in 2017 PPP). Global extreme poverty rate was about 29-30% in 2000, and the total
number of extreme poor was roughly 1.5-1.7 billion. Fast forward to 2019 (pre-pandemic), and
the extreme poverty rate had fallen below 9% — an historically low level — with about 648
million people remaining in extreme poverty|[8]. In absolute terms, this means over 1 billion
people escaped extreme poverty between 2000 and 2019, a period aligned with the Millennium
Development Goals (MDGs) where the world achieved the goal of halving the 1990 poverty
rate ahead of schedule (by 2010). The COVID-19 pandemic in 2020 caused a notable setback,
with global poverty temporarily rising (an estimated 97 million people pushed back into extreme
poverty in 2020) and the poverty rate increasing from 8.4% in 2019 to about 9.3% in 2020[8].
However, by 2023, the trend has cautiously resumed downward, though at a slower pace than
before [10][46]. As of 2024, roughly 700 million people (8.5% of world population) are in

extreme poverty [10].

This global progress is highly uneven across regions: - East Asia & Pacific: Saw the most
dramatic reduction. China’s growth alone lifted hundreds of millions out of poverty — China’s
extreme poverty fell from ~49% in 1990 to about 0.7% by 2021 [47][48]. Other East Asian
countries (Vietnam, Indonesia) also had strong gains. By 2020, East Asia’s extreme poverty was
under 1%. - South Asia: Significant decline as well, driven by India. South Asia’s extreme
poverty rate dropped from ~40% in 2000 to around 12-15% by late 2010s (India was officially
~10% in 2019). Bangladesh, Pakistan also improved, though not as fast as East Asia. - Latin
America & Caribbean: Already lower initial poverty, but reduced from ~12% in early 2000s to
~3-4% by late 2010s. This region’s progress stalled somewhat in late 2010s due to economic

downturns in some countries. - Eastern Europe & Central Asia: Generally low extreme
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poverty after transition recessions of the 1990s; most countries now <3% extreme poverty. -
Middle East & North Africa (MENA): Mixed trends — some oil-rich countries had low
poverty, but conflict-affected nations (Syria, Yemen) saw poverty rise. MENA’s regional rate
hovered around 5-10% and may have risen with recent conflicts. - Sub-Saharan Africa: This
region stands out as the major exception to the rapid poverty decline narrative. In 1990, Africa’s
extreme poverty rate was ~54%; in 2000 it was around 46-48%. By 2019, it had only fallen to
about 34%|17]. Due to high population growth, the number of extreme poor in Africa actually
increased from about 360 million in 2000 to ~440 million in 2019. Africa became home to the
majority of the world’s extreme poor. In 1990 only 13% of the global extreme poor lived in
Africa, but by 2022 about 62% of them lived in Sub-Saharan Africa [49]. By 2024, Africa
(SSA) accounts for roughly two-thirds of all people in extreme poverty [17]. This

“Africanization” of global poverty is a central issue going forward.

These trends underscore that global poverty reduction has increasingly become about
Africa’s progress (or lack thereof). Asia’s success means future global gains hinge on Africa.
This will be important when we consider technology’s role, because Africa also lags in many

technologies, so the hope is that tech diffusion could unlock faster poverty reduction there.

Explosion of Mobile and Internet Access: Now turning to technology, the period 2000-2023
saw the world become connected in ways unimaginable a generation prior. Mobile phones
spearheaded this diffusion: - In 2000, there were around 740 million mobile cellular
subscriptions globally (about 12 per 100 people). Most were in rich countries; phone access in
rural Africa or South Asia was extremely limited. Landline phones were still the primary telecom
in developing countries, but they had very low penetration. - The mobile revolution in the 2000s
led to exponential growth. By 2010, global mobile subscriptions reached ~5 billion (around 70
per 100 people), and by 2022 it exceeded 8.5 billion (over 108 per 100 people, as many
individuals have multiple SIMs/devices) [12][50]. Effectively, there is now at least one mobile
subscription for every person on Earth on average [12]. - Developing countries, especially in
Africa and Asia, leapfrogged landlines entirely. For instance, Sub-Saharan Africa’s mobile
penetration soared from just 1-2% of the population in 2000 to about 50% unique mobile
subscribers by 2020, and over 100% subscriptions per 100 people in some countries (due to

multiSIM users) [51][11]. By 2022, roughly 515 million people in Sub-Saharan Africa were
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mobile subscribers (about 43% of population) [S2]. While this still lags the global average, it’s
a dramatic change from two decades earlier. Mobile phones became ubiquitous even in
poor, remote communities — it’s common to see cell phones in villages lacking electricity
(people charge phones with car batteries or solar Kkits). - Mobile Broadband (3G/4G data)
spread more slowly but is now widely available: as of 2021, about 82% of Africa’s population

had at least 3G coverage available** (though many cannot afford or don’t use it) [53].

Concurrently, the Internet went from a luxury to a basic utility for much of the world: - In 2000,
only ~6% of the world used the internet [ 13]. These were predominantly in North America,
Europe, and East Asia. Very few in Africa (<1%) or South Asia had internet access then. - By
2023, approximately 63-68% of the global population are internet users [54][14]. In
numbers, that’s about 5.3 billion people online. The ITU estimates even higher for 2024 — around
5.5 billion users (68%) [55]. - The growth was facilitated by cheaper devices (smartphones) and
expanding networks. For example, smartphone adoption skyrocketed after 2010, giving
internet access via mobile broadband to billions who never had a PC. - Regional differences:
Europe/North America now have about 90-95% internet usage. East Asia ~75%, Latin America
~75%. South Asia around 45%. But Africa remains lowest at ~38% internet penetration as of
mid-2020s [ 18] (some sources say ~43% by 2021 if North Africa included [56]). In many
African countries, only 20-40% of people use the internet, suggesting a large digital divide. That
said, growth has been significant: Africa was below 2% in 2000, about 16% in 2010, and ~33%
by 2022 [19]. Notably, countries like Kenya, Nigeria, and Ghana now have 50-75% internet
usage, whereas some others (Ethiopia, DRC) remain under 20% [57][58]. - Broadband quality:
The majority of internet users in developing regions rely on mobile broadband (3G/4G). Fixed
broadband subscriptions are still rare in Africa (only 0.4% of Africans have fixed broadband)

[59], reflecting reliance on mobile networks for connectivity.

In North America, Europe, and parts of Asia, over 80% of people use the internet (dark blue),
whereas across most of Africa only 20-40% do (light blue), with some countries even lower.
Bridging this gap is crucial, as lack of internet access in Africa keeps many communities from
the benefits of digital technology, potentially slowing poverty reduction [18][19]. The map also
shows global connectivity progress — few places remain truly offline — indicating potential for

further inclusion.
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Technological Infrastructure and Services: Beyond phones and basic internet, the 2000-2023
period saw emerging economies build foundational digital infrastructure: - Undersea fiber optic
cables connected Africa and South Asia to the global internet backbone in the late 2000s and
2010s, drastically expanding bandwidth and reducing costs [60]. For example, the completion of
the SEACOM and EASSy cables around 2009-2010 cut wholesale internet prices in East Africa
by over 90%, making possible the mass adoption of internet there. - Mobile networks upgraded
from 2G (voice/SMS) to 3G and 4G data. By 2020, nearly all countries had 4G LTE networks in
major cities; some like Kenya and South Africa are now rolling out 5G on a limited basis. -
Electricity access improved somewhat (though still an obstacle in parts of Africa). Off-grid
solutions (solar home systems) helped power phone charging and even internet devices in rural
areas. - The proliferation of mobile money services in the 2010s was particularly notable in
Africa. Starting with M-Pesa in 2007, by 2023 there were over 700 million mobile money
accounts in Africa, and the continent handled $836 billion in mobile money transactions in 2022
(about 70% of global mobile money value) [40]. This provided financial access to tens of
millions of previously unbanked people. - Other services leveraging tech also grew: e-commerce
platforms (e.g., Jumia in Africa, Flipkart in India), digital agriculture advisories, telemedicine
pilot programs, etc. While usage of these is still nascent compared to developed countries, they

expanded notably after widespread mobile/internet access became available.

Economic Growth and Other Context: It’s useful to contextualize that the 2000-2019 period
was one of strong economic growth in most developing regions (except a hiccup in 2008—09
global financial crisis). Many African economies grew at 5%+, and Asia at 7%+, which
contributed to poverty reduction. Some of that growth was commodity-driven or policy-driven,
but technology was an enabler in many cases (through productivity gains, integration into global
trade, etc.). After 2014, growth in Africa slowed, and the late 2010s saw stagnation in poverty
reduction in some countries — this is where leveraging technology more effectively has been seen

as a strategy to reignite inclusive growth.

Convergence or Divergence? Globally, there has been convergence in average incomes (with
emerging economies growing faster than rich ones on average until the mid-2010s). This
contributed to a decline in between-country inequality. However, within-country inequality often

rose in the 2000s in places like China, India, and many African countries. For poverty, this
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means some of the gains from growth did not trickle down evenly. Technology can be a double-
edged sword in this context: it can help equalize opportunities (converging outcomes) or, if
access is skewed, further advantage those already better off (diverging outcomes). The historical
data show both patterns. For example, in education, the gap in school enrollment between poor
and rich narrowed (convergence) partly due to online learning availability; but in finance, initial
digital lending often went to those with higher digital literacy (divergence). Understanding these

nuances is key as we interpret the historical record.

COVID-19’s Impact: The pandemic accelerated certain tech trends (like digital payments and
remote work) even as it caused the first rise in global poverty in decades. In many developing
nations, lockdowns forced services online — e.g., cash transfer programs shifted to mobile money
disbursement in places like Kenya and Togo, and telehealth usage increased. This possibly
hastened digital adoption among the poor out of necessity. However, those without access were
further disadvantaged (students without internet missed education, etc.), underlining the
importance of universal access. As of 2023, most pandemic impacts on poverty are gradually
reversing, but the world remains off-track to meet the goal of ending extreme poverty by 2030
[61][62]. The historical trend of poverty reduction has resumed but more slowly [63], making the

role of technology as an accelerator even more critical.

In summary, 2000-2023 can be characterized by major reductions in poverty globally (especially
in Asia), modest reductions in Africa, alongside the near-ubiquity of basic digital connectivity
worldwide. Developing countries today are far more connected than at any previous point: most
people have access to a phone, and a growing majority have internet access. Yet the poorest
regions still lag in both poverty reduction and digital uptake, which suggests unrealized synergy
between the two — an opportunity this paper explores. The next section will zoom into regional
case studies, particularly Africa, to illustrate how these broad trends played out in specific

contexts and what lessons they offer about technology’s role in poverty alleviation.
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Regional Case Studies (Especially from Africa)

To ground the analysis in real-world contexts, we present a set of regional and country-specific
case studies that illustrate how technology diffusion has impacted poverty and livelihoods. The
emphasis is on Africa, given its central role in the poverty challenge and some of the innovative
tech-led development initiatives there. We also include brief examples from Asia and other
regions to show contrasts and similarities. Each case highlights a particular mechanism or sector

through which technology is making a difference.
East Africa — Kenya’s Mobile Money Revolution (M-Pesa)

Kenya is often hailed as a pioneer of digital financial inclusion. In 2007, Safaricom launched M-
Pesa, a mobile money service enabling users to send, receive, and store money via basic mobile
phones. By bypassing traditional banking infrastructure, M-Pesa quickly reached millions of
unbanked Kenyans, including the rural poor [64][65]. Today, over 50 million users across East
Africa rely on M-Pesa and similar services. The impact on poverty has been significant and well-
documented: studies show that M-Pesa helped lift roughly 2% of Kenyan households out of
extreme poverty through improved financial access [41][42]. Households using M-Pesa were
better able to save, absorb shocks (by receiving remittances during emergencies), and invest in
small businesses. Importantly, female-headed households saw the greatest benefits, as M-Pesa
enabled many women to move from subsistence farming to entrepreneurship [26][66]. By 2016,
estimates suggested that 185,000 women shifted out of agriculture into business thanks to
mobile money [27][28], empowering them economically. Kenya’s national poverty rate fell
from ~47% in 2005/06 to ~36% by 2015, and while many factors drove this, financial inclusion
via technology is credited with a role in stimulating microenterprise and consumption in rural
areas. Kenya’s success has been replicated in Tanzania, Uganda, and beyond, demonstrating how
fintech innovation can directly contribute to poverty reduction by expanding the financial

tools available to the poor.
West Africa — Nigeria’s Agricultural Tech and Fintech Startups

Nigeria, Africa’s most populous nation, faces deep poverty particularly in rural areas. In recent

years, a vibrant tech startup ecosystem in Lagos and other cities has begun addressing
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development challenges. One notable example is Hello Tractor, often dubbed the “Uber for
tractors.” This platform connects smallholder farmers with tractor owners, enabling farmers to
rent affordable farm machinery on demand [67][68]. The rationale is that many Nigerian farmers
cannot afford their own tractors, leading to low productivity. Hello Tractor’s innovation has led
to increased mechanization for thousands of farmers, resulting in higher yields and incomes. By
boosting agricultural productivity, it helps raise farmers out of poverty and improves food
security. Another innovation is digital finance targeting farmers: startups like FarmCrowdy
and ThriveAgric allow urban investors to sponsor farm operations in return for profit share,
channeling capital to small farmers. Early results indicate participating farmers increased their

earnings, suggesting tech-enabled agricultural finance can mitigate rural poverty.

In the fintech space, Nigeria’s burgeoning mobile payments industry (with companies like Paga,
Interswitch, and numerous newer fintechs) is extending financial services to millions. Though
Nigeria was slower than Kenya on mobile money (partly due to regulatory hurdles), by 2020s the
usage of mobile/digital banking in Nigeria expanded greatly, including in poorer Northern
regions. Government social programs have started using digital payments to reach beneficiaries,
reducing leakage and ensuring the poor actually receive cash transfers. These efforts, though still
evolving, indicate that private sector innovation in technology can align with poverty
alleviation goals — by solving practical problems (lack of equipment, lack of credit, inefficient

cash transfers) that have long trapped people in poverty.
Rwanda — Nationwide Digital Ambition (ICT & Renewable Energy)

Rwanda, a small East African country, has positioned itself as a model of tech-driven
development with a strong government-led strategy. With limited natural resources, Rwanda
invested heavily in ICT infrastructure and skills. It rolled out fiber-optic backbone across the
country and established e-government services in the 2000s. By 2020, over 90% of Rwandans
lived within 4G LTE coverage and digital services like e-ID, online business registration, and e-
health were widely available. One flagship initiative is Zipline’s medical drone delivery:
Rwanda became the first country to use drones at scale to deliver blood and medicine to remote
clinics [69][70]. This has saved lives by bypassing poor roads, and by improving health
outcomes it indirectly supports poverty reduction (healthy people are more productive and face

fewer catastrophic expenditures). Rwanda also embraced solar energy solutions — e.g., the
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Gigawatt Global solar farm (one of Africa’s largest) and off-grid solar home systems have
expanded electricity to rural areas [71]. Access to electricity grew from 10% in 2009 to 44%
by 2021, including many poor households. The impact on poverty is multifaceted: electricity
enables businesses to operate and children to study after dark, healthcare facilities to function,
etc., all contributing to improved living standards. Rwanda’s poverty rate fell from 58% in 2000
to 38% by 2017. While it’s hard to isolate ICT’s role, the government credits ICT as a key
“enabler” in its national development—creating jobs (in BPO centers, tech hubs), improving
agricultural value chains (via digital farmer info), and improving governance (reducing

corruption through e-services).

Lessons from Rwanda: Strong policy can drive rapid tech diffusion (even in a low-income
country), and when paired with inclusive initiatives (like subsidized smartphones or digital
literacy training for rural youth), it can ensure the benefits reach the wider population. However,
Rwanda still has many poor (especially rural) and the next step is deepening usage of the tech

now in place (e.g., getting all farmers to use agri-apps, all merchants to use digital payments).
Ghana — Health and Education Tech for Inclusion

Ghana provides interesting cases in health and education. Ghana’s health insurance authority
developed a system for biometric registration and mobile renewal of insurance, making it
easier for people (even in remote areas) to enroll and stay covered. This has helped increase
health insurance coverage among low-income populations, protecting them from medical
impoverishment. In education, Ghana has partnered with initiatives like Eneza Education (also
active in Kenya, as mentioned) to deliver curriculum via SMS to students in under-resourced
schools [72][73]. During COVID-19 school closures, these digital learning platforms were vital
for continuing education for those who had basic phones but no internet. The impact is improved
learning outcomes observed in users of Eneza (reports show increased exam pass rates in
participating schools), which bodes well for long-term poverty reduction since education is a key
determinant of income. Ghana has also seen a spread of mobile money (led by MTN’s MoMo),
which has grown financial inclusion from 41% in 2014 to 58% by 2017 according to the World
Bank. Rural farmers use mobile money to get payments for crops and to save, showing how

fintech benefits have extended beyond urban areas. These cases underline that technology


https://www.africanleadershipmagazine.co.uk/reducing-poverty-through-innovation-in-africa/#:~:text=,Solar%20Power%20Revolution
https://www.africanleadershipmagazine.co.uk/reducing-poverty-through-innovation-in-africa/#:~:text=Eneza%20Education
https://www.africanleadershipmagazine.co.uk/reducing-poverty-through-innovation-in-africa/#:~:text=Impact%20on%20Poverty%3A%20By%20providing,that%20helps%20to%20reduce%20poverty

interventions in human development sectors (health, education) complement income-focused

approaches and contribute to breaking the cycle of poverty.
South Asia — India’s Digital Infrastructure for the Poor

While the focus is Africa, it’s worth briefly noting India, given its scale and unique approach.
India launched the “Digital India” campaign and built the world’s largest biometric ID system,
Aadhaar, now covering over 1.3 billion people. This digital ID combined with mobile phones
and bank accounts form what’s called the JAM trinity (Jan Dhan bank accounts, Aadhaar,
Mobile). It has revolutionized delivery of welfare schemes: by 2020, more than 480 million new
bank accounts were opened for the poor, and subsidies (for gas, food, cash transfers) are sent
directly to beneficiaries, reducing leakage and ensuring the poor actually receive support
[74][75]. Studies estimate that India saved billions of dollars and greatly reduced fraud via this
tech-driven inclusion, effectively putting more resources in the hands of the poor. Furthermore,
India’s UPI (Unified Payments Interface) has democratized digital payments; even small
vendors and low-income individuals use mobile apps or simple feature-phone based systems to
transact, integrating them into the formal economy. India’s extreme poverty has fallen (to an
estimated ~10% pre-pandemic) and while high economic growth was the main driver, these
digital initiatives have enhanced the inclusivity of growth (for instance, poverty would likely
have fallen less without them due to inefficiencies in old welfare distribution). This case shows a

government-led approach to tech diffusion that directly targets poverty.
Latin America — E-commerce and Connectivity in Remote Areas

In Latin America, one interesting angle is how e-commerce and internet connectivity are helping
isolated communities. For example, in parts of the Amazon (Brazil, Peru), NGOs and companies
have set up satellite internet links that allow small artisans or farmers to sell products online
(through platforms or even WhatsApp). While limited in scope, there are reports of communities
significantly increasing their income by marketing goods like crafts, coffee, or cocoa directly to
buyers nationally or internationally, cutting out intermediaries. In addition, countries like Mexico
have pursued “Internet for All” programs to extend broadband to poor regions — the idea being
that connectivity can enable better access to education and employment opportunities (e.g.,

remote work call centers in rural towns). Preliminary results in a Mexican government pilot
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showed that villages provided with high-speed internet saw an uptick in school performance and
some entrepreneurial ventures (like young people freelancing online) — hinting at poverty

reduction potential, though long-term impacts remain to be measured.

Common Threads and Insights from Case Studies: Despite diverse contexts, several themes
emerge: - Leapfrogging: Many developing regions leapfrogged old systems — Kenya
leapfrogged formal banking with mobile money; African farmers leapfrogged waiting for
extension officers by using SMS info; India leapfrogged paper IDs to digital IDs. This has
shortened the path to inclusion. - Empowerment of Marginalized Groups: Women, who often
faced mobility and financial access barriers, have benefited notably (Kenya’s women
entrepreneurs, mobile money helping rural mothers receive remittances, etc.). Similarly, rural
populations gained access to services previously urban-centric (healthcare via drones in Rwanda,
online markets for rural artisans). - Local Innovation: Several solutions came from local
startups or adaptations (M-Pesa was homegrown, Hello Tractor by a Nigerian innovator, Zipline
drones adapted to African terrain needs, etc.). This suggests building tech capacity within
emerging economies is crucial — they produce solutions tailored to local poverty challenges. -
Government vs Private Role: Some cases are government-driven (India, Rwanda), others
private-led (Kenya’s M-Pesa started private, Nigeria’s startups). Both models can work; ideally
they converge (public-private partnerships). For instance, Ghana’s use of a private edtech
(Eneza) in public schools, or Kenya’s regulatory support for mobile money after initial private
success. - Challenges: Not all is rosy. Many of these interventions, while beneficial, are not yet
universal. In Nigeria, Hello Tractor is great but reaches a fraction of farmers; many still farm
manually. In Kenya, about 17% of adults still don’t use mobile money (due to access or trust
issues). In Rwanda, digital literacy among older rural folk is low, so they underutilize the
available tech. These indicate that scaling and last-mile inclusion need continued effort. - Impact
on Measured Poverty: Some tech impacts (like higher income from farming or new jobs) will
translate to lower poverty rates directly. Others (like better healthcare or education) improve
quality of life and future earning potential, which may not show immediately in poverty stats but

are crucial for sustainable poverty reduction.



The case studies support the notion that technology diffusion, when strategically applied, has
accelerated inclusion and improved livelihoods. They provide concrete evidence that will
inform our later sections on mechanisms, evidence, and projections. We now turn to a more
structured analysis of the technological mechanisms through which such outcomes occur,

linking back to these real examples for illustration.



Technological Mechanisms of Poverty Reduction

Technology encompasses a broad array of tools and platforms. In the context of poverty

reduction, certain technologies and their applications have proven especially impactful. Here, we

dissect the key mechanisms — by technology domain — through which diffusion of technology

optimizes livelihoods and fosters inclusion for the poor. We focus on mobile connectivity,

digital infrastructure, AL, e-commerce, agritech, edtech, and fintech, as specified, explaining

how each contributes to poverty alleviation.

1. Mobile Connectivity & Digital Infrastructure: The spread of mobile phones and the
underlying telecommunications infrastructure is the foundational mechanism enabling
many others. Simply put, connectivity = inclusion. Mobile phones transform the lives of
the poor by bridging information gaps. A farmer or fisher with a basic phone can get
real-time market prices, coordinate sales, and avoid exploitation by middlemen, directly
increasing their income [23]. As Robert Jensen’s study showed, when Kerala fishermen
adopted mobile phones, they could find the best market to sell their catch, eliminating
waste and raising profits [23]. Similarly, mobile connectivity reduces isolation of rural
communities — they can learn of jobs, call for medical help, stay in touch with migrating
family (facilitating remittances). All these reduce the vulnerabilities of poverty. On a
larger scale, countries that invested in telecom towers and fiber optic backbone (digital
infrastructure) unlocked new economic sectors like call centers, online freelancing, etc.,
creating jobs accessible to youth including those from low-income backgrounds (with
some training). Broadband internet is a step further — allowing the poor to access the
vast knowledge and opportunities online: from crop advisories to free educational content
to remote work gigs. Thus, the mechanism here is largely about information
dissemination and transaction cost reduction. By making communication and data
cheap and ubiquitous, mobile and internet tech empower the poor to make better
economic decisions and access services that were previously out of reach. However, it’s
crucial that infrastructure extends to underserved areas (hence initiatives like rural
network rollouts and public Wi-Fi help). The correlation between increased connectivity
and poverty reduction is well-noted; one study suggests that a 10% increase in mobile

penetration can lead to a 0.8-1.2% GDP growth increase in developing countries [2],
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which, if inclusive, translates to poverty decline. In summary, connectivity is the
enabler that allows other tech-based interventions (financial, educational, etc.) to

reach the poor.

2. Fintech (Financial Technology) & Mobile Money: Financial inclusion is a known
catalyst for poverty reduction, and fintech has revolutionized financial access.
Mechanisms include: mobile money (M-Pesa and its ilk), digital banking,
micropayments platforms, and online lending/savings. These tools allow the poor to
save securely (instead of informal savings that might be lost or stolen), send and receive
money affordably (remittances are crucial for many poor families; mobile remittances
have slashed fees and travel costs), and access credit or insurance (digital credit
algorithms can lend to those with no formal collateral, based on mobile transaction
history or other data). The ability to save and borrow helps smooth consumption and
invest in business or agriculture, which is fundamental to escaping poverty. For example,
mobile money agents in rural Africa effectively brought banking services to villages — a
farmer can save after harvest and not be forced to sell at low prices due to insecurity of
cash. Research from Kenya shows that access to mobile money enabled 185,000
women to shift out of subsistence farming, by facilitating transfers and savings that
funded new businesses [27][28]. Another example: in Bangladesh, bKash mobile
accounts let garment factory workers (mostly low-income women) receive wages
digitally and build savings, enhancing their financial autonomy. Fintech also often works
in tandem with government social programs: cash transfers delivered via mobile wallets
ensure the full amount reaches the beneficiary (reducing corruption). During the
pandemic, countries like Togo used mobile cash transfers to support informal workers
rapidly — something not possible without prior fintech platforms. In sum, fintech directly
tackles poverty by empowering poor households to manage their finances, mitigate
shocks, and invest in growth opportunities. It reduces the poverty trap where lack of
financial access keeps people from improving their lot. Additionally, fintech spawns new
jobs (agents, fintech services hiring, etc.) which can employ the poor or increase their
income (e.g., a small shopkeeper becoming a mobile money agent gets extra

commissions).
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3. Agritech (Agricultural Technology): Agriculture is the backbone of livelihoods for
the majority of the world’s extreme poor. Agritech refers to technologies applied to
farming and rural value chains — including improved seeds and inputs (not our focus
here) as well as digital agriculture (like farm advisory apps, weather forecasts by SMS,
supply chain management systems, IoT sensors, and even drones for crop monitoring).
The primary mechanism is increasing productivity and resilience for smallholder
farmers, thereby raising incomes and reducing vulnerability to climate shocks. For
instance, services that deliver localized weather forecasts or pest alerts via SMS allow
farmers to time planting, apply pesticides, or harvest optimally, reducing crop losses.
Market price information services (e.g., via text or voice on phones) let farmers negotiate
better with traders, ensuring they get fair value — this was evidenced by services in Niger
and Ghana that cut price dispersions and improved farmer revenue [76][77]. Another
mechanism is through platforms connecting farmers to buyers: some startups link
small farmers directly with urban markets or exporters, often via an app or SMS system,
thus expanding their market reach and often guaranteeing better prices. Mechanization
services like Hello Tractor (discussed earlier) allow poor farmers to access equipment
without large capital — boosting yields. Additionally, agritech can include mobile-based
financial products for farmers (crop insurance sold via mobile, or input loans through
mobile wallets) — these help farmers invest in better seeds/fertilizer and protect them
from catastrophic loss, thus preventing them from falling deeper into poverty after a bad
season. In essence, agritech combats rural poverty by addressing the age-old
problems of low productivity, market isolation, and high risk that plague
subsistence farmers. By making farming more profitable and less risky, it turns
agriculture into a viable pathway out of poverty rather than a poverty trap. While
challenges like digital literacy and trust need to be managed for agritech adoption, many
programs have started demonstrating positive outcomes (for example, a trial in India
found providing farmers with market price info via mobile raised their incomes by

~13%).

4. Edtech (Educational Technology): Education is one of the most powerful long-term
levers against poverty. Edtech expands educational access and quality, especially in

under-served areas. Mechanisms include: digital learning platforms (which can deliver
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lessons via smartphones, basic phones, tablets, or radio/TV), Massive Open Online
Courses (MOOC:s) for higher education or vocational skills, and administrative tech
(like data systems that identify at-risk students, improving interventions). For the poor,
edtech can mean a child in a remote village, where there is perhaps a shortage of
qualified teachers, can still learn math and science through an interactive app or even
SMS quizzes (like Eneza Education does) [72][73]. This improves learning outcomes,
which down the line improves their employability and income. Edtech also often enables
self-paced, individualized learning, helping students who might otherwise fall behind in
overcrowded schools. Adult education is another facet — mobile platforms for literacy or
job skills training can reach adults who missed formal schooling, helping them obtain
skills for better jobs (for example, apps teaching English or coding to youth in slums).
There’s also evidence that merely having access to the internet and educational content
(like Wikipedia or Khan Academy in one’s language) can boost knowledge significantly.
During the pandemic, edtech was critical: in many developing countries, the only way
poor students continued learning was through radio programs or messaging apps due to
school closures. Those with access fared better than those without, highlighting edtech’s
potential to mitigate disruptions and inequalities. In summary, edtech’s mechanism is
building human capital among the poor at scale and low cost, which in the long run is
perhaps the most sustainable way to reduce poverty (by enabling people to secure higher-
paying, more stable employment). It also has intergenerational effects — educated parents

raise healthier, educated children, breaking the poverty cycle.

5. E-commerce and Digital Marketplaces: Digital marketplaces (including e-commerce
websites, online classifieds, and even social media commerce) provide platforms for
micro-entrepreneurs and small businesses to reach wider markets. For impoverished
artisans, farmers, or traders, e-commerce removes geographic limitations. A
craftswoman in a rural Kenyan village can, through an online platform, sell handmade
products to buyers in Nairobi or even abroad, capturing far more value than if she relied
on a local middleman or a few tourists. Likewise, small farmers can aggregate produce
through digital platforms to sell in bulk to big buyers, securing better prices. The
mechanism here is market linkage and value chain inclusion. By cutting out

intermediaries or adding transparency, producers get higher income. E-commerce also
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creates jobs in logistics, delivery, and support services that often employ urban youth
(many from poor backgrounds) — for instance, the rise of companies like Jumia in Africa
has led to fleets of delivery motorcyclists, warehouse packers, etc. At the micro level,
even social media like Facebook or WhatsApp has become a de facto marketplace in
many developing regions: individuals advertise goods or services and find customers
beyond their immediate vicinity. This kind of digital micro-entrepreneurship can be a
lifeline, especially for marginalized groups (e.g., women who can home-produce goods
and sell online). Moreover, digital marketplaces can lower consumer prices by
increasing competition and enabling price comparison, which benefits poor consumers’
purchasing power. One challenge is logistics in remote areas, but there are innovations
addressing that (like drone delivery or local pickup hubs). In essence, e-commerce
integrates the poor into larger economies, ensuring they are not limited to
selling/buying within local, often depressed markets. This can significantly increase

incomes and reduce rural poverty.

6. Artificial Intelligence (AI) and Data Analytics: Although Al is a frontier technology,
it is increasingly being applied in development. The effects of Al on poverty are two-
sided — we will discuss risks later — but there are positive mechanisms as well. AI and
big data can optimize resource use and service delivery in ways that benefit the poor.
For example, Al algorithms can analyze satellite images to identify which areas have the
highest poverty or need, guiding government or NGO interventions (like where to target
anti-poverty programs, which villages lack access to markets, etc.). Precision
agriculture Al can analyze weather and soil data to give very tailored advice to farmers,
improving yields for smallholders. In healthcare, Al-powered diagnostics (even on
smartphones) can allow community health workers to detect diseases early among poor
populations (e.g., an app that uses the phone camera to diagnose crop disease or human
illness). These applications improve the efficiency and impact of development efforts. Al
is also used in education (personalized learning), where an Al tutor can adapt to a
student’s level — which can be revolutionary for under-resourced schools where teacher
attention is scarce. Another mechanism is job matching and skills development: Al
platforms can help connect marginalized job seekers with employers, or identify what

training is needed for a region by analyzing market trends. There are also cases like



disaster response — Al models predicting floods or droughts can enable early warning to
poor communities, helping them avoid losing lives and assets (which often plunge
families back into poverty). In finance, Al credit scoring expands lending to those with
no formal credit history by using alternative data (like mobile phone usage patterns) —
this can give entrepreneurs or farmers capital that they would never get from a traditional
bank. While these are relatively new developments, they illustrate that AI, when
directed toward inclusive purposes, can enhance and scale up poverty reduction
initiatives by making them smarter and more targeted. However, it’s worth noting AI’s
benefits will depend on digital infrastructure and data availability, which circles back to
earlier mechanisms (the need for connectivity and data inclusion of the poor in these

systems).

In summary, each technology domain contributes to poverty reduction in distinct but often
complementary ways: - Connectivity lays the foundation by democratizing information. - Fintech
breaks financial barriers and empowers economic decision-making for the poor. - Agritech
boosts incomes in the sector where most poor people work. - Edtech builds future capabilities
and equalizes opportunity. - E-commerce/Marketplaces integrate the poor into wider economies,
raising their revenue potential. - A7 & advanced tech optimize interventions and potentially

leapfrog limitations in human capacity to serve everyone.

A crucial aspect is that these mechanisms often reinforce each other. For instance, mobile
connectivity plus fintech yields mobile money; mobile money plus e-commerce creates trust to
buy/sell remotely; Al on mobile devices can deliver personalized education or health advice, etc.
The convergence of these technologies — a poor person with a cheap smartphone today can
access financial services, educational content, market prices, and even Al-based tools — is what
makes this era particularly potent for accelerating poverty reduction. This is essentially the idea
of the “Great Convergence” we are exploring: not just convergence of incomes, but convergence

of access to technology and services.

It’s also important to note that these mechanisms largely assume that the poor actually have
access to these technologies. If the poorest are left out, the benefits don’t reach them — a point we
will revisit in Risks and Inequities. For now, assuming diffusion continues, the mechanisms

described above are expected to intensify their poverty-reducing effects in coming years.



Having outlined how technology can reduce poverty, we will look at evidence of these effects in
practice with empirical data and econometric insights, to gauge the magnitude and reliability

of these mechanisms.



Empirical Evidence and Econometric Insights

To move from theory and case anecdote to quantifiable impact, we examine empirical studies
and data analyses that have measured the relationship between technology diffusion and
poverty/inclusion outcomes. This section compiles key findings from econometric research,
impact evaluations, and statistical correlations to provide evidence of how and how much

technology has influenced poverty reduction.

Macroeconomic Correlations: At the cross-country level, a broad empirical pattern has
emerged: countries with faster ICT adoption have tended to experience faster declines in poverty
(controlling for other factors like overall growth). For example, a study by the World Bank
(2020) reviewing multiple countries found that a 10% increase in internet penetration is
associated with about a 1.4% increase in GDP per capita on average [2], and importantly, the
study also found that greater internet access is linked with a significant reduction in
extreme poverty over time [21]. In particular, a paper by H.N. Qiu et al. (2019), examining data
for developing countries, found that for every 1 percentage point increase in internet users,
poverty headcount (at $1.90) fell by around 1.2% on average, although the effect was larger in
middle-income countries than in least-developed countries [21]. Similarly, Asongu & Le Roux
(2017) focusing on African countries, reported that ICT penetration (mobile and internet) had a
statistically significant negative impact on poverty rates and also helped reduce income
inequality, albeit with some lag. These aggregate studies affirm that digitalization has, in

general, helped drive progress on poverty-related SDGs [22].

However, macro analyses also note diminishing returns or thresholds. One paper (Afzal et al.,
2022) suggests a U-shaped relationship: in very poor countries with extremely low internet
access, initial improvements may not immediately translate to poverty reduction until a critical
mass is reached (possibly because complementary infrastructure or skills are missing)[32]. Once
past a threshold (some estimate around 20-30% internet access), the impact on poverty reduction
becomes much more pronounced as network effects kick in and usage diversifies into productive

activities.

Financial Inclusion Data: Empirical evidence for fintech’s impact is robust. The introduction of

mobile money in Kenya has been studied using quasi-experimental methods. Suri and Jack
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(2016) used a difference-in-differences approach exploiting the spatial rollout of M-Pesa agents.
They estimated that access to M-Pesa increased per capita consumption levels of the bottom
quartile and lifted 194,000 households (2% of Kenyan households) out of extreme poverty
[25][26]. The effect was especially strong for female-headed households, whose consumption
went up 18.5% more than male-headed counterparts over a decade, attributed to increased
financial resilience and occupational shifts [26][66]. Another study by the GSMA (2019) found
that in countries with high mobile money usage, such as Tanzania and Bangladesh, participants
in mobile savings programs were 15% more likely to invest in their livelihoods (farm equipment,

inventory for business) and saw higher income growth than non-users.

Furthermore, a global systematic review (Demirgiic-Kunt et al., 2018) on financial inclusion
noted that the gap in account ownership between rich and poor has narrowed significantly in
countries that embraced digital financial services. In Sub-Saharan Africa, for example, the share
of adults in the poorest 40% with a financial account jumped from 23% in 2011 to 39% in 2017,
largely due to mobile money [41][42]. These newly banked individuals show better ability to
handle financial shocks. Evidence from Rwanda and Uganda indicated mobile money users were
less likely to skip meals or pull kids from school in response to a bad harvest, compared to non-

users — a sign of reduced transient poverty.

Market Efficiency and Income: The micro-studies we referenced provide concrete econometric
proof of income gains: - Jensen (2007): Found that the introduction of mobile phones in
Kerala fish markets reduced price dispersion by 4-fold and completely eliminated waste
(previously 5-8% of fish was unsold per day). Fishermen’s profits increased on average 8% and
consumer prices fell 4%, a Pareto improvement [23]. Both producers and consumers (many of
whom are poor) benefited, essentially increasing real incomes and welfare. - Aker (2010): In
Niger, mobile phone coverage rollout was treated akin to an experiment. Aker found grain price
dispersion fell by 10-16% between markets with coverage vs those without, and traders’
intra-year profits rose, which over time can trickle to farmers [24]. Follow-up work by Aker &
Fafchamps (2014) found that farmers with phone access had 3% higher farmgate prices for
cowpeas. These seem like small percentages, but for subsistence farmers, they can be meaningful

in annual income.
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Agricultural Productivity: While it’s harder to isolate tech’s impact on crop yields broadly,
some studies show promising results from tech interventions: - An RCT in Kenya by Nakasone
(2019) tested an SMS-based market information service for farmers and found maize farmers
using the service achieved 5% higher revenues than control farmers, by timing sales better. -
In India, an experiment by Cole & Fernando (2021) gave farmers personalized advice via mobile
(using a simple Al to parse weather and crop data). Treated farmers saw ~8% higher yields in
rice farming compared to those without advice. - On mechanization, evidence from Nigeria’s
Hello Tractor is still being gathered, but preliminary data indicated that farmers who rented
tractors increased the area cultivated by 15% and yields by 10-20%, translating into higher net

income (this data is from Hello Tractor’s internal monitoring reports in 2018).

Education Outcomes: Evaluations of edtech show mixed but often positive results: - A famous
experiment in India (Banerjee et al. 2007) gave rural students computer-assisted learning in math
for 2 hours a week. After 2 years, math test scores improved by 0.47 standard deviations, a
large effect. Those gains persisted even 1-2 years later. - Eneza Education’s mobile learning in
Kenya/Ghana has reported that students using its platform for a year increased their exam pass
rates by around 5 percentage points compared to similar students who didn’t (according to
Eneza’s 2018 impact report). - However, not all edtech yields improvement; it often requires
alignment with curriculum and teacher engagement. But where it does, it’s giving students in
poor schools a boost that could improve their lifetime earnings significantly (education
economists often estimate one standard deviation increase in test scores can translate to 20-30%

higher adult earnings).

Employment and Income Inequality: On a broader scale, increased technology adoption often
correlates with structural changes in employment. A study by Hjort and Poulsen (2019)
exploited the arrival of submarine internet cables to African countries as a natural experiment.
They found that after getting connected to high-speed internet, African countries saw a 10%
increase in employment, mostly in service sectors requiring some digital skills, and a small
but significant reduction in the share of population in extreme poverty. Notably, new jobs went
disproportionately to better-educated workers, raising a caution that while average incomes rose,

inequality could widen if upskilling doesn't catch up [78][79].
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Inclusive Growth Metrics: A compelling piece of evidence comes from the World Bank’s
Poverty & Shared Prosperity reports. In countries like Kenya, Ghana, and Bangladesh that
have strongly promoted digital inclusion, the income growth of the bottom 40% (the poor)
outpaced the national average in the 2010s, indicating falling inequality [80][17]. For example,
in Bangladesh, mobile financial services and digital ID for welfare helped the bottom 40% grow
consumption ~0.5% faster per year than the average from 2010-2016. Conversely, in countries
where digital divide is stark (Nigeria until recently, or the DRC), the bottom 40% have lagged in

growth, and poverty rates have been stagnant or rising.

Health and Welfare: While not directly about income, there’s evidence tech leads to better
health and resilience which correlate with poverty reduction: - The introduction of telemedicine
in isolated Indian villages reduced out-of-pocket health expenditures by 25% (as people needed
fewer expensive trips to city hospitals) — effectively that money saved is income for poor
families. - Drones delivering blood in Rwanda cut maternal mortality in remote districts by
providing timely transfusions; healthier mothers mean fewer orphaned children and more stable
families (harder to quantify but definitely a welfare gain). - During COVID-19, countries with
digital cash transfer capabilities (like Brazil with its “Auxilio Emergencial” via a digital app, or
Togo’s Novissi via mobile) were able to reach the poor quickly, preventing millions from falling
into poverty. In Togo, poverty was estimated to be 4.3 percentage points lower in 2020 than it

would have been without the digital cash aid.

Econometric Insight on AI and Future Tech: Because Al in development is new, hard data is
scarce. However, a CGD study (2023) warns that without interventions, Al could widen
between-country inequality, because high-income countries invest far more in AI [81][82]. But
if developing countries rapidly adopt Al in areas like agriculture and manufacturing, they could
boost productivity significantly. For instance, McKinsey Global Institute modeling suggests Al
adoption could add 1.2% to sub-Saharan Africa’s GDP growth annually by 2030 if fully

embraced — which would translate into faster poverty reduction (assuming gains are shared).

Combined Effects and Caveats: A key insight is complementarity — places that combined
multiple tech interventions saw bigger poverty impacts. For example, India’s stacking of digital
ID + mobile + bank accounts led to a measured reduction in leakage of welfare benefits by 80%,

meaning millions more poor got full entitlements [39][83], which should reflect in poverty
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metrics (one study estimated poverty rate in a state like Rajasthan fell ~2 percentage points more
than it would have without these reforms). Meanwhile, a country with just mobile phones but no

digital finance or e-government might not see as large an effect.

Econometric evidence also underscores that policy and context matter. Kim (2014) in a study
on Benin found a nonlinear relationship between ICT and poverty — ICT had strong poverty
reduction effects only after financial services and education reached certain levels[84]. This
suggests tech’s effect is magnified when the population can utilize it effectively (echoing the

importance of ICT skills noted by Ofori et al [20]).

Lastly, it’s worth noting measurement issues: official poverty stats often have a lag and may not
capture improvements in quality of life from tech (like better health or education) until they
translate into consumption. So some benefits might not show in poverty headcount immediately

even if welfare has improved.

In conclusion, the empirical evidence strongly indicates that technology diffusion has been a
positive force for poverty reduction overall. Countries and communities that have leveraged
mobile, internet, and associated innovations show faster poverty decline and better inclusion
metrics than those that haven’t. While quantifications vary by study, a reasonable synthesis is:
the digital revolution accounts for a non-trivial share of the poverty reduction achieved since
2000, and with accelerating adoption, could account for an even greater share going forward.
The caveat from evidence is that benefits are not automatic — they depend on reaching the poor

(infrastructure, affordability) and complementing with human capital and good policy.

Having covered evidence up to the present, we now turn to the future — projections through
2050, to explore how continued technology diffusion might shape poverty outcomes in the next

few decades, and what risks or uncertainties lie in that path.
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Projections to 2050

Looking ahead to 2050, we consider scenarios of how technology diffusion could intersect with
economic and demographic trends to influence global and regional poverty. It is important to
preface that projections over such a long horizon are inherently uncertain. Nonetheless, using
current data, established models, and scenario analyses from research institutions, we can sketch
plausible trajectories. We examine a Base Case scenario (continuation of recent trends), an
Optimistic/Tech-Accelerated scenario (higher growth and rapid tech inclusion), and note a
Pessimistic scenario (if headwinds like inequality or climate change dominate), with emphasis

on how technology might alter these paths.

Global Poverty in 2050 — Base Forecast: The Center for Global Development (CGD) provides
a useful starting point. Using economic growth forecasts and assuming within-country inequality
remains constant, CGD’s base scenario projects that by 2050 the global extreme poverty rate
(at $2.15/day) will fall below 2% [3][62]. This would mean effectively a near-eradication of
extreme poverty globally, fulfilling (albeit two decades late) the vision of SDGI. In terms of
population, <2% in 2050 would translate to around 150 million or fewer people in extreme

poverty worldwide (depending on population growth). This is down from ~700 million today.

The base scenario expects that much of the remaining poverty in 2050 will be concentrated in a
few countries, mostly in Sub-Saharan Africa and some fragile states elsewhere. Indeed, CGD’s
analysis indicates that Africa’s share of global extreme poverty — already ~60% now — might
initially rise and then fall to about 7% (of Africa’s own population) by 2050 under the base
case [3][85]. In other words, Africa’s poverty rate goes from ~29% today to ~7% in 2050 in this
scenario, and because Africa’s population is growing, that ~7% of Africans in 2050 would be on
the order of 120 million people (still ~80% of the world’s poor then). This highlights that even in
optimistic global scenarios, Africa’s absolute number of poor could remain significant, which

underscores the need for special focus there.

Optimistic Scenario — Tech-Accelerated Convergence: If we imagine a scenario where
emerging economies harness technology exceptionally well — high digital adoption, inclusive
policies, and hence higher sustained growth — the outcomes improve further. Under CGD’s

optimistic scenario (for Africa, they assumed 3.5% annual per capita income growth, which is
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quite high historically) — extreme poverty in Africa could drop below 2% by 2050 [86][4],
essentially eliminating it on the continent as well. Globally, that would mean well under 1% in
extreme poverty (maybe ~20-40 million people, potentially those in the hardest-to-reach

pockets).

What would need to happen for this optimistic case? Likely: - Sub-Saharan Africa consistently
grows at 6-8% GDP growth for decades (as some Asian countries did) and crucially, this growth
is inclusive (helped by tech-led inclusion). - Universal access to digital services is achieved by
2030-2040. For instance, every village has internet, every adult has a mobile wallet, etc.,
enabling everyone to participate in growth. - Education and health outcomes improve
dramatically (aided by tech), raising productivity. - Tech helps mitigate or adapt to climate
shocks that could otherwise derail progress (for example, precision agriculture avoiding climate-
related crop failures, as well as global efforts on climate succeeding). - Conflict and governance
issues resolve enough to allow development (tech can help governance through transparency and

citizen engagement).

In short, the optimistic scenario is essentially achieving the full potential of technology for
development. If that happens, by 2050, the narrative would be that the great convergence
succeeded: living standards in most currently poor countries would have converged substantially
toward those in rich countries, and extreme poverty would be a rarity (perhaps found only in

small pockets or in the aftermath of crises).

Concrete numbers from optimistic projections: CGD’s optimistic scenario suggested that by
2050, poverty in Africa could be <2% [86], and globally negligible. Also interestingly, they
looked at a $10/day poverty line (a higher bar, representing a more middle-class standard). Under
a positive scenario, the share of world population below $10 could drop from ~57% in 2019 to
just 20% in 2050 [87][88], meaning the majority of the world would be “middle class” or above
by current standards — a historical shift. Africa in that scenario would see less than 50% of its
population below $10 by 2050, compared to ~90% in 2019 [87][88]. This suggests hundreds of
millions of Africans moving into middle-income status, fundamentally altering global economic

balance.
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Pessimistic Scenario — Risks to Watch: It’s also crucial to acknowledge downside scenarios. If
technological diffusion stalls or its benefits are offset by negatives (like inequality, conflict,
climate disasters), poverty reduction could slow or even reverse in some regions. The World
Bank warns that under certain stagnation scenarios, it could take more than a century to fully
eliminate poverty above $6.85/day and many decades for extreme poverty [89][90]. For
instance, if Africa’s growth remains as low as in the late 2010s (~1-2% per capita) and inequality
rises, extreme poverty might only decline to say 20% by 2050, leaving several hundred million

still poor due to population growth.

Some plausible drags: - Digital Divide Persistence: If by 2050, say only 70% of Africans use
the internet (instead of ~100% in optimistic case), those left out will likely remain poor, and
overall growth suffers from underutilized talent. Policies now will decide this — e.g., failure to
invest in rural networks or digital literacy could have long-run poverty implications. - Job
Displacement by Automation: If Al and robots significantly reduce demand for labor-intensive
manufacturing (one of Africa’s hoped-for growth engines) and service outsourcing, then even
with tech diffusion, jobs might not materialize for the burgeoning working-age populations. This
could slow poverty exit, or even cause poverty to increase if wages fall. A CGD blog notes that
rich countries’ dominance in Al could make it harder for poorer countries to penetrate
high-value industries [6][91], possibly limiting their growth. In the worst case, if tech leads to
“premature deindustrialization” or jobless growth, poverty reduction would stall unless
alternative pathways (like digital gig economy or creative industries) pick up the slack. -
Climate Change: Climate models suggest some regions (Sahel, South Asia coastal) could see
severe impacts (droughts, floods) that disproportionately hurt the poor (who rely on agriculture).
Tech can help adapt (better forecasts, drought-resistant crops via biotech, etc.), but if global
warming is unchecked, it might overwhelm tech gains. The World Bank projects climate change
could push an additional 100 million into poverty by 2030 absent aggressive action [92][93]; by
2050 that could be larger. So in a pessimistic scenario where climate shocks are frequent and
severe, poverty could remain in pockets even if tech and growth proceed. - Governance and
Conflict: Areas plagued by conflict (parts of Sub-Saharan Africa, Middle East) may not benefit
fully from tech diffusion. If conflicts persist or new ones arise, poverty will remain high in those

pockets in 2050. Technology can help transparency and service delivery (e.g., blockchain for
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anti-corruption, social media for accountability), but it’s not a panacea for political issues. So

some fragile states might lag behind the convergence.

Role of Technology in Projections: Across all scenarios, technology is a key determinant: - In
the optimistic scenario, it’s assumed that technology is broadly distributed and effectively used
by governments, firms, and households to boost productivity and inclusion (e.g., digital ID +
fintech + connectivity yield efficient economies and robust human capital improvements). - In
the base scenario, technology continues to spread but perhaps not perfectly — likely most people
have basic access by 2050, but quality of usage may vary. Poverty falls but not as fast as if fully
leveraged. - In the pessimistic scenario, technology either doesn’t reach those who need it or its
benefits are captured by a few, so it doesn’t drastically change poverty, and external negatives

prevail.

Africa Focus in 2050: Given Africa will constitute the majority of global poor in any
foreseeable scenario, a closer look: - Africa’s population will be about 2.5 billion by 2050. Under
base and optimistic cases, poverty rates drop dramatically, meaning hundreds of millions lifted
out of poverty. But if tech doesn’t reach rural Africa or education lags, it could end up with, say,
300 million still in extreme poverty (12% of 2.5b) in 2050, which would be a humanitarian
failure. - The Digital Economy for Africa (DE4A) initiative aims for every African to be
digitally enabled by 2030 [44][45]. If achieved, by 2050 Africa would have had two decades of
digitally inclusive growth, likely pushing it towards the optimistic poverty outcomes. If it falls

short, that’s a warning sign that our base or optimistic targets might not be met.

Middle-income Poverty: By 2050, the line of $2.15 may be considered too low as many
countries move into middle-income status. So another view: by 2050, extreme poverty might be
nearly gone, but a lot of people could still be in relative or moderate poverty (e.g., making $3-
$10 a day, vulnerable to shocks). The projections for the $10/day line that CGD gave show even
in positive scenario, ~20% of the world under $10 [94] — that’s still billions who are not
“comfortable.” Technology’s role extends to improving quality of life for them and continuing

growth to get them securely middle-class.

Urbanization and Tech: By 2050, about 2/3 of people will live in cities (many of them in mega-

cities of Africa/Asia). If smart city technologies are adopted (efficient transport, digital utilities),
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urban poverty could be much lower. However, if urban slums lack connectivity, we might see
concentrated tech wealth in some while others remain in slum poverty. It’s another dimension to
consider in projection — tech could either alleviate urban poverty (through digital jobs, improved

services) or accentuate divides (smart city in rich area vs neglected slums). Policies will matter.

Productivity Leap and Convergence: Many economists argue we are on the brink of a
productivity leap from Al and other tech. If developing countries harness that, their convergence
with rich nations could accelerate by 2050. For instance, widespread adoption of Al-driven
farming and manufacturing could allow Africa and South Asia to leapfrog to high productivity
without going through a lengthy industrial phase. This would raise incomes rapidly, slashing
poverty. One could imagine Africa’s GDP per capita being, say, 25-50% of Western levels by
2050 in a true convergence scenario (up from maybe 5-10% now), which would be

transformative.

Worst-case dooms are unlikely: It is worth noting that outside catastrophic scenarios (global
war or utter climate collapse), it’s unlikely that we will see a reversal to 20th-century high
poverty rates because so much knowledge and tech is available to prevent it. The more realistic
question is the pace of improvement. Technology is the accelerator for that pace. If we press the

pedal (invest and include), we go fast; if not, we inch along.

In conclusion, our projections to 2050 suggest technology could be the decisive factor in
achieving a world free of extreme poverty — or missing that goal. The base and optimistic
forecasts are hopeful: sub-3% global poverty is within reach by mid-century [62][3], essentially
bringing humanity as a whole out of extreme deprivation. But reaching the last mile — especially
in Africa — will require intentional efforts to spread technology and its benefits universally. The
optimistic scenario is essentially a scenario of technology-driven inclusive growth. Conversely,
if the distribution of tech remains uneven or its advances are not managed inclusively, poverty

may stubbornly cling on in some areas, even if globally reduced.

The projections underscore a call to action: to realize the great convergence by 2050, we must
maximize the positive impact of tech diffusion while actively mitigating the risks and inequities
that could derail progress. We turn to those risks and inequities next, to consider how to navigate

them on the path forward.
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Risks and Inequities

Despite the great promise of technology to accelerate poverty reduction, there are significant
risks and potential inequities that must be acknowledged and addressed. If unmanaged, these
risks could undercut the benefits of technological diffusion and even worsen certain forms of
inequality or deprivation. This section discusses key concerns: the digital divide (unequal
access), inequality in benefits (skill-biased tech), displacement and job loss, data privacy
and misuse, and structural risks such as monopolies or geopolitical dependencies. Each of

these could slow or skew the poverty impact of technology.

The Persistent Digital Divide: One of the foremost risks is that large segments of the poor are
left behind in the technological revolution — the very people who stand to gain the most remain
unconnected or under-connected. As of 2025, around 2.6 billion people still lack internet
access [95][19], the majority of them in developing countries and often among the poorest and
rural communities. In IDA (International Development Association) countries (the poorest
nations), internet usage is only 33%, compared to 91% in high-income nations [19][96]. Women
in low-income countries are 21% less likely to be online than men [19][96], reflecting a
gender digital divide. If these gaps persist, technology could exacerbate existing inequalities: -
Between countries: Poor countries could fall further behind rich ones in productivity and
innovation if they cannot adopt new technologies broadly. Already, there is concern that Al
development is heavily concentrated in a few countries (US, China, etc.) — for instance, in
2023, the US had 8.7 times more Al investment than China, and high-income countries dominate
Al research [81][97]. Meanwhile, internet access is only 27% in low-income countries vs 80-
90% in wealthy ones [82]. This disparity means poorer nations might not reap Al’s benefits,
leading to a divergence in economic fortunes [5]. Instead of convergence, we risk a scenario
where advanced economies accelerate ahead using Al and automation, while LDCs lag due to
low adoption. - Within countries: If urban, educated populations get full access to tech and rural
or slum populations do not, internal inequalities widen. We already see this: the best jobs in
developing countries often require digital skills, so those without access/skills are stuck in low-
paying work. A concrete example: In India, IT and digital finance growth enriched those with
education, while many rural laborers saw little direct benefit and remain poor. “Network

externalities” of tech mean that as the connected reap more benefits (jobs, info, finance), the
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unconnected can fall relatively further behind economically and socially. Furthermore,
government and businesses start assuming connectivity — e.g., job applications move online,
welfare registration online — thus excluding those who aren’t connected or literate. This is a
serious inequity risk. - Infrastructure and cost disparities: In many poor nations, even where
mobile networks exist, quality and cost issues create a divide. Broadband in Africa can be
prohibitively expensive — fixed broadband costs average 31% of monthly GNI per capita in
low-income countries vs 1% in rich countries [5][98], far above the UN affordability target of
<2%. This means even if available, the poor often cannot afford meaningful use (e.g., streaming
educational videos or doing e-commerce might be out of reach on a SOMB daily data plan). If
affordability doesn’t improve, the divide persists. - Language and content gap: Many of the
world’s poorest speak languages underrepresented online. If digital content and services aren’t
available in their language or context, they effectively remain excluded. This is a subtle but
important inequity — technology might cater to majority or commercial languages, leaving
minority language speakers (often marginalized groups) without equal access to information or

services.

Skill-Biased Technological Change and Inequality: Historically, technological progress has
often been skill-biased — meaning it increases demand (and wages) for skilled workers relative
to unskilled workers. There is evidence this is happening with digital tech as well. As developing
economies adopt automation and digital tools, the relative advantage of cheap low-skilled labor
diminishes, and returns to education rise. If not countered, this can widen income inequality
within countries. For example, in Latin America, the adoption of computers in the 2000s was
linked to rising wage gaps between college-educated and high-school-educated workers.
Similarly, early signs in Africa: workers with ICT skills are commanding higher salaries (like
software developers, data analysts) while those without such skills see stagnant incomes,

potentially exacerbating inequality even as overall growth improves [21][99].

Job Displacement and the Future of Work: A major concern is that automation and Al could
displace certain jobs that the poor rely on, without creating enough new opportunities. Some
scenarios: - In manufacturing, robots and 3D printing might undercut one route that many East
Asian countries used to develop (labor-intensive export industries). Countries like Bangladesh or

Cambodia face risk in garment factories — estimates suggest up to 60% of garment jobs could be
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automated by 2030 [100][101]. Many of those workers are poor women who might struggle to
find alternative employment. If their jobs vanish, poverty could rise unless new jobs appear. - In
agriculture, mechanization can displace manual laborers. If small farmers can’t compete and lose
their livelihoods, they might migrate to cities without skills, ending up in urban poverty. - Al
threatens even service sectors: call centers, simple coding, basic accounting — which have been
avenues for educated but lower-middle class workers in places like the Philippines or India —
could be reduced as Al takes over tasks. This could remove rungs of the income ladder. -
Informal economy: Technology could disrupt informal sector livelihoods (e.g., ride-hailing apps
disrupting traditional taxi drivers or small transport providers, unless they integrate them). That
said, technology also creates jobs — but the risk is a mismatch: new jobs (data science,
engineering) may require skills the poor lack, or be located in different regions. There could be a
painful transition period where many low-skill workers lose out before new inclusive roles

emerge.

Wealth Concentration and Monopolies: The digital economy tends to winner-takes-all
dynamics, where a few platform companies dominate markets. This can concentrate wealth and
reduce the share of value going to small producers or workers. For instance, if e-commerce is
dominated by one or two big companies, they might squeeze supplier margins. Or if ride-hailing
apps monopolize, drivers might get a smaller cut. Also, big tech firms (often foreign) might
extract data and profits from developing markets without reinvesting much locally, effectively
siphoning wealth. If local entrepreneurs can’t compete, the tech revolution might enrich mainly
shareholders of large corporations, not the poor. This is an inequity to monitor — ensuring fair
competition and that digital value creation benefits local populations (e.g., through taxes or local

hiring) is crucial.

Digital Public Goods vs. Private Control: There is a risk that critical services (like digital ID,
payment systems) are controlled by private interests not aligned with the poor’s needs, or by
states in ways that could marginalize groups. For example, if digital ID is needed to get aid but
some poor communities don’t have access or trust to get IDs, they could be excluded (like some
homeless or ethnic minorities). Or if algorithms decide who gets loans or jobs, biases in data

could systematically disadvantage certain communities (say, historically marginalized castes in
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India might get flagged as higher risk by an Al if the training data mirrors past discrimination).

This algorithmic bias is a real risk to equity.

Privacy, Surveillance, and Rights: Many poor citizens might be subject to exploitation or
rights abuses via technology. For instance, without strong data protection, their personal
information could be misused by predatory lenders or scammers. Or governments could use
digital surveillance to suppress or target vulnerable communities (there are cases where activists
or slum dwellers’ organizing was hampered by state surveillance through tech). If people fear
using technology due to privacy or surveillance concerns, they may opt out, deepening the
divide.

Dependence and Vulnerability: Another risk is making poor economies overly dependent on
technology they don’t control. For instance, if farmers rely on a single foreign-owned digital
platform for market access, and that platform changes terms or collapses, their livelihoods might
be disrupted. Similarly, cyber-attacks or system failures can disproportionately hurt those
without safety nets. A cashless society sounds great until a network outage means poor folks
can’t buy food because even cash transfers need mobile networks; wealthier people might have

alternatives, but the poor are stuck.

Gender and Social Inequities: We’ve noted the gender gap in digital access. If not addressed,
tech could worsen gender inequality: men benefiting from digital jobs while women remain in
unpaid domestic work or lower-skilled roles. Conversely, there’s opportunity to empower
women via tech (as seen with mobile money helping women in Kenya). It’s a risk if not
proactively managed. Similarly, youth vs elderly: older folks among the poor might not adapt to
tech easily and could be left out of digital services (like pension payments going digital, but

some elders not knowing how to use them).

Geographic Concentration: Tech development often concentrates in certain hubs (big cities,
tech parks). Rural areas might see less direct tech-driven investment. If all digital economy jobs
cluster in a capital city, rural poverty could persist or worsen relative to urban incomes, leading

to internal inequities and potentially unrest or unsustainable migration.

Cultural and Psychological Impacts: There are softer risks — e.g., technology raising

aspirations through exposure (poor people see lifestyles on social media far above their means)



which could breed frustration or risky behaviors (like spending beyond means). Social media can
also spread misinformation that might harm poor communities (anti-vaccine rumors, etc., leading
to health setbacks). While these don’t directly cause poverty, they can indirectly hinder

development outcomes.

Environment and Sustainability: If technology diffusion follows the same pattern as in rich
countries (e.g., mass consumption of electronics, energy-hungry data centers) without adaptation,
it could cause local environmental issues affecting the poor (e-waste in slums, higher electricity

costs). But this is manageable with proper policy (like promoting green tech).

It’s important to note that awareness of these risks is the first step to mitigating them. Many of
these inequities are not inevitable; they result from policy and design choices. For example: -
Closing the digital divide requires investments in infrastructure (e.g., community networks,
subsidizing devices for the poor), as well as initiatives to boost digital literacy especially among
women and rural populations. If we do that, the divide can shrink — indeed countries like China
moved from very low internet rates to almost universal in 20 years, including rural areas, via
heavy investment. - Education and re-skilling: To combat skill bias and job displacement,
large-scale training programs are needed so that workers can move into new jobs that tech
creates. If a country invests in STEM education and vocational training (including digital skills
for farming or trades), then the workforce can complement technology rather than be replaced by
it, making growth inclusive. - Social protection: Some countries are considering measures like
universal basic income or more robust unemployment insurance funded by taxing tech gains, to
ensure those who lose jobs or are initially left behind still have support and can retrain. For
instance, if automation reduces jobs, a tax on robots (or on the high profits from automation)
could fund re-skilling programs or temporary support for displaced workers. - Regulation for
fairness: Governments can enforce competition laws to prevent monopolies, ensure open
platforms that allow small players to participate, and mandate data privacy and algorithmic
fairness. For example, requiring Al algorithms used in lending or hiring to be audited for bias
can protect marginalized groups from discrimination [102][103]. Ensuring digital ID is available
and accessible to all (with offline alternatives or assisted digital services for those less literate)
can prevent exclusion. - Empowering communities: The risk of top-down tech should be

mitigated by involving the poor in design of solutions. E.g., community networks owned by
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locals can provide cheaper internet while giving them control; cooperative platforms can let
producers collectively own a marketplace (so they are not at the mercy of a corporate platform). -
International support: Low-income countries might need support to adopt tech widely (like
financing for broadband or sharing open-source tech) to avoid them falling behind. The

UN/World Bank often speak of treating internet access as a public good.

Another stark statistic: as of 2023, about 85% of all Al patents and IP are held by G20
countries, with Africa virtually at 0%. This suggests without intervention, the Al divide could
mirror or exceed the internet divide. That’s why initiatives like a proposed “Global Digital
Compact” under the UN are being discussed to ensure developing countries have agency in the

digital future [104].

In conclusion, the risks and inequities are real but manageable. Technology itself is neutral — it
can either broaden opportunity or deepen division depending on how it is deployed. We
stand at a crossroads: if we ignore these risks, we could see a future where technology creates a
new underclass of the disconnected and under-skilled, even as overall prosperity rises. That
scenario would undermine the goal of poverty elimination and could lead to social strife.
Alternatively, if we proactively close gaps and design inclusive systems, technology can truly be

the great equalizer.

The next sections on policy and private sector implications will directly address how to harness
tech’s benefits while minimizing these risks — essentially providing a roadmap to ensure the

“Great Convergence” is inclusive and equitable, not leaving anyone behind in the digital age.
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Policy Implications

The analysis so far underscores that achieving the potential of technology for poverty reduction
is not automatic — it requires deliberate policy action. Governments and international
organizations have a pivotal role in creating an enabling environment where technological
diffusion translates into inclusive, equitable development. Here we outline key policy

implications and recommendations:

1. Invest in Digital Infrastructure as a Public Good: One clear implication is that internet
connectivity and digital access must be treated as fundamental infrastructure, much like
roads or electricity. Governments should invest (often in partnership with the private sector) to
ensure universal, affordable broadband access, particularly targeting rural and underserved
areas. This includes not just physical infrastructure (fiber-optic cables, mobile towers,
community Wi-Fi, possibly low-earth orbit satellites for remote regions) but also consistent
electricity supply which is a prerequisite. Policy actions: - Subsidize network expansion to
rural/low-income regions, perhaps via public-private partnerships or by using universal service
funds. For example, Mauritania’s program deploying 1,700 km of fiber and achieving a 99%
reduction in broadband price by incentivizing competition and infrastructure is a model
[105][106]. - Consider declaring broadband access a basic right, which some countries have
done, to underscore commitment. - Encourage infrastructure sharing among telecom operators to
lower costs, mandated by regulation if needed. - Use innovative solutions like TV White Space
frequencies or community mesh networks in areas where traditional infrastructure is too costly. -
Target affordability: e.g., cut taxes on low-cost smartphones, negotiate bulk purchase or local

manufacture of devices to drive prices down, and promote low-cost data plans for the poor.

2. Close the Digital Divide — Inclusive Access Programs: Policies must explicitly focus on
including marginalized groups: - Digital literacy and training: Implement massive digital
literacy campaigns, especially for rural populations, older citizens, and women. For example, set
up village digital centers with trainers (could be part of extension programs) to teach basic phone
and internet use, online safety, etc. This mirrors historical literacy drives, but for digital skills. -
Targeted programs for women and girls: Encourage women’s access through initiatives like
providing free/discounted devices to women, women-only digital literacy classes to overcome

social barriers, and including digital skills in school curriculum for girls. This addresses the
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gender gap directly. - Accessible content: Develop local language content and services.
Governments can fund translation of important digital resources (educational, agricultural, health
info) into minority languages and promote local app development for community needs. - Public
access facilities: Expand free internet access points, e.g., in libraries, schools, post offices, or
community centers so that those who cannot afford personal connections still can use online
services. - Track progress via metrics (e.g., percent of poor households with internet) and adjust

policies accordingly.

3. Education and SKkills for the Digital Economy: To ensure the poor benefit from new tech
jobs and aren’t displaced, education systems must be upgraded: - Incorporate ICT and
computational thinking in the core curriculum from an early age. Even in low-resource schools,
this can start with logic exercises or shared computers. - Expand vocational training in tech-
related fields (like basic coding, device repair, digital marketing) targeting youth from low-
income backgrounds. Public-private partnerships can help — e.g., tech companies offering coding
bootcamps for underprivileged youth with government support. - Lifelong learning and re-
skilling: Establish programs to re-skill workers who lose jobs to automation. For example, if
automation affects manufacturing, governments can subsidize training programs to transition
workers into growing sectors (like logistics, healthcare tech, renewable energy, etc.). -
Emphasize “soft skills” and adaptability in education too, since the future workforce needs to be
resilient to change [107][108]. - Promote STEM among underrepresented groups (e.g.,

scholarships for girls in engineering, coding classes in slums).

4. Support for Digital Entrepreneurship and Local Innovation: Governments should
cultivate an ecosystem where local tech innovations that solve poverty-related issues can thrive: -
Simplify regulations for startups (ease of business registration, tax breaks in early years,
sandboxes for fintech/agritech to test solutions). - Provide seed funding or grants for social
enterprises working on edtech, agritech, healthtech, etc., that target the poor. For instance,
Kenya’s government has had innovation challenge funds where winning ideas like mobile health
clinics got grants. - Set up tech hubs or incubators in secondary cities and rural areas, not just
capitals, to spread innovation capacity. Pair these hubs with universities or extension services to
solve local problems (e.g., an incubator focused on agricultural technology in a farming region).

- Digital inclusion of MSMEs: Assist small businesses and farmers to come online. This might
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mean e-commerce training programs, or building federated platforms so small players can
collectively reach markets. - Encourage competition in digital markets to avoid monopolies. This
might mean antitrust enforcement for big telecom or e-commerce firms if they stifle local
entrants. Open APIs and interoperability can be mandated so new services can plug into
dominant platforms (e.g., require mobile money systems to interoperate to allow smaller fintechs

to connect).

5. Strengthen Social Protection for a Digital Age: To mitigate risks of displacement and
ensure that even those who struggle get support: - Use technology to build adaptive social
protection systems: e.g., digital databases to identify and instantly support those who lose jobs
(via cash transfers or retraining vouchers). - Expand cash transfer programs using digital delivery
to cover all in extreme poverty — as seen, tech makes it feasible to quickly scale support in crises
[8][63]. This acts as a floor; with direct benefit transfer, governments can guarantee basic income
support, freeing the poor to take entrepreneurial risks or invest in education rather than worry
about survival. - Consider progressive taxation of tech-driven gains (like a digital services tax, or
a tax on huge automation-related productivity gains in large firms) to fund social programs. For

example, if Al dramatically raises profits, a portion can be taxed to bolster UBI or training funds.

6. Good Governance, Regulation, and Digital Rights: Policies must protect against the
downsides: - Enact and enforce data privacy laws to protect citizens’ data, following principles
like consent, minimal use, and security. The poor should not fear using digital services due to
privacy concerns. - Develop Al ethics guidelines and oversight: For instance, require
algorithms used in public decision-making (like welfare targeting or credit scoring) to be
transparent and audited for bias [16][102]. Governments might establish an Al ethics committee
that includes civil society to monitor these issues. - Consumer protection in fintech: Ensure
poor users are not exploited by predatory digital lenders (set interest rate caps, mandate
transparent terms, allow easy comparison of mobile loan products). Also, educate consumers on
avoiding scams. - Guarantee digital identification inclusion: if digital ID is required for
services, implement “last mile” registration drives (mobile units to enroll remote villagers,
relaxed documentation requirements so the undocumented poor can still get ID). - Protect labor
rights in the gig economy: As gig platforms expand, governments should update labor laws to

give gig workers basic protections (minimum earnings standards, ability to unionize, access to
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social insurance). E.g., some countries are exploring portable benefits for gig workers. -
Encourage open source and open data initiatives, which allow communities and smaller actors
to benefit from technology without huge costs. Governments could adopt open-source software
in education and e-government, saving money and fostering local customization. -
Internationally, advocate for frameworks that give developing countries fair access to new
technologies (like patent pools, technology transfer programs). For example, push at the WTO

for allowances for poorer nations to utilize patented tech for development needs.

7. Leverage Technology in Governance and Service Delivery: Governments themselves must
model use of tech for inclusion: - Implement e-governance to cut corruption and inefficiency (as
seen in India’s digital subsidy distribution saving billions [63]). Every dollar saved from leakage
is a dollar that can fight poverty. - Use big data for better policy: e.g., use satellite imagery and
mobile data to identify pockets of poverty or service delivery gaps and respond proactively. -
Provide services like tele-health and tele-education as public services for remote communities.
Partner with private sector if needed (like contracting telemedicine companies to serve rural
clinics). - Pursue “smart” initiatives that directly help the poor — e.g., smart agriculture advisory

as a public extension service, or using digital platforms for fair price procurement of crops.

8. Regional and Global Cooperation: Many developing country governments have limited
resources. Working together can amplify impact: - Share best practices through regional bodies
(the African Union’s Digital Transformation Strategy, etc.). - Pool resources for infrastructure —
e.g., regional fiber optic backbone projects, or jointly negotiate with tech companies for better
terms (like African countries collectively negotiating satellite internet coverage). - International
donors should reorient aid to strongly support digital inclusion projects (and ensure they align
with country strategies). - Promote Global Digital Compact (as being discussed at UN) to

ensure a shared vision where technology is inclusive and respect digital rights [104].

In summary, the policy implication is clear: governments must act intentionally to make the
tech revolution inclusive. This ranges from tangible investments to regulatory safeguards and
capacity building. A failure to do so could leave many of the poor on the sidelines or even in
worse straits. But successful policies — as some countries have shown in pieces (e.g., Estonia’s
digital society, India’s Digital ID, Kenya’s fintech-friendly regulations, China’s rural

connectivity drive) — can greatly amplify technology’s poverty-reducing power.
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Implementing these policies can be challenging due to capacity or political economy issues. Yet,
they are essential investments in a more equitable future. Many of these interventions also align
with broader development goals (education, infrastructure, governance), which should ease

integration into national development plans.

As we examine policy, it’s crucial to involve the private sector as a partner and stakeholder —
many solutions will come from businesses, and policy sets the stage for them to act responsibly.
So next, we turn to what the private sector can do and what implications this tech-poverty nexus

has for businesses, investors, and entrepreneurs.



Private Sector Implications

The private sector — from large multinational companies to local startups and financial
institutions — plays a critical role in how technology is deployed and who benefits from it. The
findings of this analysis carry important implications for businesses and investors operating in or
targeting emerging economies. In particular, there are opportunities for the private sector to both
contribute to poverty reduction and profit from the growth and market expansion that
technology-driven inclusion can bring. At the same time, businesses must navigate risks and act
responsibly to ensure broad-based benefits. Key implications and recommended actions for the

private sector include:

1. Emerging Markets as Growth Frontiers: With poverty declining and technology spreading,
emerging economies (especially in Africa and South Asia) represent huge untapped markets. For
corporations and investors, there’s “enormous opportunity in low- and middle-income
countries’ growing markets and talent” [109][110]. As millions move out of poverty into the
consumer class, demand for goods and services will surge. Companies should thus view
inclusive business strategies not as charity but as investment in future customer bases. For
example, a telecom company that expands affordable internet to rural villages may not profit
immediately, but it is cultivating future subscribers and data consumers. An FMCG (fast-moving
consumer goods) firm that leverages mobile money to reach remote customers will gain market
share as those communities prosper. Essentially, inclusive growth equals market expansion.
The private sector should align strategies with this by designing products for the “next billion”
consumers and incorporating the poor as active participants in value chains (suppliers,
distributors, retailers). Many corporations, like Unilever or Nestl¢, already invest in micro-
distribution networks employing low-income entrepreneurs, which both fights poverty and

boosts sales.

2. Invest in Digital Inclusion Initiatives: There is a business case for companies to partner in
building digital ecosystems. For instance, tech companies can support digital literacy programs
(training future users of their platforms), and financial institutions can invest in fintech solutions
that bring banking to the unbanked (creating new client segments). Companies such as Microsoft
and Google have run programs providing affordable broadband or devices in Africa, seeding the

market for their services. These are not purely CSR but strategic moves. Private sector players,
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especially in tech and telecom, should collaborate with governments on infrastructure and
education projects. For example, a mobile operator might lead an initiative to connect all
schools to the internet (as future customers and to fulfill license obligations) or provide
subsidized smartphones to low-income groups to rapidly grow the user base. By taking such
initiatives, firms position themselves advantageously while accelerating the digital inclusion that

ultimately leads to a wealthier, more connected population of consumers and partners.

3. Innovation for the Base of the Pyramid: The concept of “frugal innovation” or designing
for the base-of-pyramid (BoP) market is crucial. Products and services need to be affordable,
durable, and meet the needs of low-income customers. Examples: solar home systems sold on
pay-as-you-go in Africa (pioneered by companies like M-KOPA) succeeded by tailoring to poor
customers’ cash flow patterns (small daily payments via mobile money) [64][111]. This not only
reduced energy poverty but created a profitable business model in aggregate. Similarly, pharma
companies can innovate to deliver telehealth and low-cost diagnostics to remote areas, tapping a
new customer base. The implication for businesses is to embrace inclusive design — doing user
research among poor communities, innovating distribution (e.g., leveraging local micro-
entrepreneurs as agents), and often adopting high-volume, low-margin models that become very
profitable at scale. Those who crack the code of BoP markets can build massive businesses (as

M-Pesa did by reaching millions of low-income users).

4. Building Human Capital and Workforce of the Future: For companies, especially those
expanding in emerging markets, investing in local talent development yields long-term returns.
The private sector should support education and training aligned with its future workforce needs.
Many companies already run academies or sponsor technical programs (for example, IBM and
Google offering coding bootcamps or certifications in Africa). Scaling these up is both CSR and
self-interest: it creates a pipeline of skilled workers and fosters goodwill. A more skilled
population also means more innovation and productivity to fuel business growth. Partnership
models like apprenticeship programs (companies training youth on the job in digital skills) can
simultaneously reduce youth unemployment and fill skills gaps. The private sector could also
help shape curriculum via public-private dialogue, ensuring that future graduates have relevant

digital and soft skills, which reduces training costs for businesses later on.
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5. Responsible Automation and Shared Prosperity: As businesses adopt automation and Al to
cut costs and increase efficiency, they face ethical and social questions. The evidence suggests
that if companies automate purely for profit without regard to labor impacts, they could
contribute to job loss and inequality. Conversely, if they handle it responsibly, they can mitigate
social backlash and build more sustainable models. Implication: companies should implement
responsible automation strategies — e.g., retraining employees for new roles when old ones are
automated, rather than simply laying them off. This not only maintains morale but also preserves
institutional knowledge. Some big firms have pledged no net job losses from automation by
repurposing staff (for instance, AT&T’s massive reskilling program to transition landline
workers to digital roles). Investors too are increasingly evaluating how companies treat their
workforce (S in ESG metrics). Embracing inclusive practices can thus appeal to socially
conscious investors and consumers. In short, businesses should see inclusive growth as aligned
with long-term profitability, not opposed — because extreme inequality and poverty can lead to

political instability, eroded consumer bases, and reputational damage.

6. Financial Sector and Investment Implications: Banks, microfinance institutions, and
investors have much to gain by bringing the poor into the formal economy. The implication is to
continue expanding services like microcredit, microinsurance, and savings products via digital
channels. Fintech startups have shown it’s possible to lend profitably to low-income people with
alternative data. Traditional banks should adapt or partner with these innovators to capture new
markets. Impact investment funds or mainstream investors would do well to fund enterprises that
target SDGs (like no poverty) through tech — not only for ethical reasons but because these
sectors (renewable energy for off-grid communities, edtech for vast education markets, agritech
for the billions dependent on farming) are poised for significant growth as development
proceeds. There’s a trend of “profit with purpose” where businesses that solve social problems
can achieve scale and returns — think of the success of companies like the aforementioned M-
Pesa or large affordable housing developers in emerging markets. Investors and companies
should align with the SDGs — it can unlock blended finance (mix of public and private financing)

and support from development banks, lowering risk.

7. Collaboration with Government and Civil Society: The complexities of technology and

poverty require cross-sector collaboration. Private sector should proactively engage in public-



private partnerships (PPPs). For example: - Participate in policy dialogues to shape regulations
that foster innovation yet protect consumers (rather than lobbying solely for self-interest). - Work
with NGOs to reach the poorest — for instance, telecom companies partnering with NGOs that
work in remote villages to educate people about internet use. - Contribute data for public good
analysis in safe ways — some telcos have shared anonymized mobile data to help track population
movements or epidemics, benefiting society and demonstrating corporate social responsibility.
Businesses that are seen as development partners can enhance their license to operate and brand

value among consumers (especially younger, socially conscious demographics).

8. Mitigating Risks — Self-Regulation and Ethics: Private firms, especially tech giants and
platform owners, need to address some of the inequities discussed: - Ensure their services are
accessible and designed for all (e.g., low-bandwidth versions of apps for areas with poor
connectivity). - Work to prevent biases in their Al algorithms and promote fairness — for
example, a fintech should constantly audit its loan algorithms to ensure it’s not inadvertently
excluding women or minorities. This avoids both ethical pitfalls and potential regulatory
penalties. - Fair monetization: If extracting value from emerging markets (user data, content
creators, gig workers), consider ways to share value. For instance, social media companies can
invest in digital literacy or local content creation funds. - Cybersecurity: Companies rolling out
tech should invest in security to protect vulnerable users (the poor are often least able to recover
from hacks/fraud). Fintechs need robust fraud prevention so poor users don’t lose trust due to
scams. - Environmentally responsible operations: As they expand in emerging markets,
companies should adopt green practices (renewable energy for data centers, e-waste recycling
programs) to ensure they’re not causing harm that hits poor communities hardest (e.g., toxic

waste).

In essence, the private sector is a fundamental force for driving global prosperity [109][112], and
inclusive growth thinking suggests that businesses can do well by doing good — meaning
profitability and poverty reduction need not be at odds. The burgeoning middle classes of the
developing world are the customers, employees, and suppliers of the future. Companies that
contribute to lifting people out of poverty — through job creation, affordable products, or

infrastructure investment — are effectively building the very markets they will profit from.
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There is also a risk perspective: ignoring inequalities can lead to instability that is bad for
business. WEF and others warn that extreme inequality can reduce consumer demand and
ferment political risk. So it’s in businesses’ enlightened self-interest to support a stable, inclusive

growth path.

Finally, innovation by private enterprises will be crucial to solving problems that purely
public efforts may struggle with — whether it’s last-mile distribution or new financial products or
edtech content. The synergy of public frameworks and private ingenuity can yield solutions
neither could achieve alone. Many of the case studies we cited (M-Pesa, Hello Tractor, Eneza
Education, etc.) were private innovations often scaling with some policy support. The
implication is: companies should seek out the pain points of poverty and view them as
opportunities for innovative solutions — this mindset can unlock new markets and also

accelerate the end of extreme poverty.

The private sector, working hand in hand with public and non-profit sectors, thus has a pivotal
and constructive role to ensure that technology diffusion indeed leads to “The Great
Convergence” — where business growth, economic development, and poverty reduction all

converge in a virtuous cycle.



Conclusion

At the dawn of the 21st century, the world faced a stark divide: billions lived in extreme poverty,
largely disconnected from the technologies beginning to transform richer societies. As we stand
in the mid-2020s, we have witnessed remarkable progress — a Great Convergence is underway in
which emerging economies are increasingly leveraging technology to catch up in development.
Extreme poverty has fallen sharply worldwide and technology diffusion has reached into the far
corners of the globe at unprecedented speed. This paper set out to examine how these two
phenomena — technology and poverty reduction — are intertwined, and our comprehensive

analysis yields several key conclusions:

1. Technology diffusion has been a powerful accelerator of poverty reduction since 2000.
From mobile phones improving market efficiency for farmers and fishermen [23], to mobile
money enabling financial resilience for households [26], to e-learning broadening educational
access, we have documented myriad ways in which technology optimizes livelihoods and fosters
inclusion. Countries that embraced digital transformation typically saw faster income gains
among the poor and more inclusive growth [22][17]. The correlation is clear: the expansion of
connectivity and digital services correlates strongly with declines in poverty rates, particularly
when complemented by appropriate policies. Technology has effectively reduced traditional

barriers (geography, information, financial exclusion) that kept people in poverty.

2. The period 2000-2023 demonstrated the feasibility of rapid gains, yet also highlighted a
widening disparity between high-progress regions (East Asia, parts of South Asia) and
lagging regions (notably Sub-Saharan Africa) [49][17]. A major insight is that while
technology’s potential is global, its benefits have not been evenly realized. East Asia’s success in
virtually eliminating extreme poverty was aided by its aggressive adoption of industrial and
information technologies, integration into global markets, and investments in human capital.
Africa, in contrast, entered the 21st century later in the technology race and with greater
structural challenges; although it has made strides (e.g., Africa leapfrogging in mobile
communications), poverty reduction has been slower [17]. This underscores that technology is
not a silver bullet in isolation — it must be coupled with inclusive policies, stability, and capacity-

building. The emphasis on Africa in our analysis is deliberate: it is in Africa that the battle for
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a poverty-free world will largely be won or lost, and it is also Africa where technology diffusion

in coming decades can make the most dramatic difference.

3. Looking ahead to 2050, scenarios are cautiously optimistic but contingent on choices
made today. Base-case projections suggest that by mid-century, extreme poverty can be reduced
to under 2% globally [3][62] — effectively ending it in statistical terms — if current growth and
tech trends continue. With strong, tech-driven growth (especially in Africa), we could see
extreme poverty eradicated even there by 2050 [86][4], and a majority of the world’s population
living middle-class lives [87][94]. However, this optimistic outcome is not guaranteed. It will
require sustained commitment to inclusive, innovation-led development. The worst-case
scenario, wherein technology benefits remain concentrated and issues like climate change and
inequality are unaddressed, could leave hundreds of millions still in extreme poverty by 2050.
Thus, we conclude that the diffusion of technology, while a necessary driver, must be steered by
thoughtful policy to ensure no one is left behind. The next 25 years are pivotal: they will
determine whether technology truly becomes the “great equalizer” that delivers shared

prosperity, or whether it contributes to new divides.

4. The risks and inequities are real but manageable. Our analysis identified the digital divide,
skill gaps, potential job displacement, and unequal access as key risks [5][91]. But these are not
insurmountable. The policy and private sector measures we discussed — from investing in
universal broadband and digital skills to ensuring fairness in Al and platform work — provide a
roadmap to mitigate these risks. Encouragingly, many countries and companies are already
taking steps in this direction (for instance, the expansion of affordable internet initiatives, digital
literacy programs, and emerging debates on Al ethics). The critical message is that inequities
are not an argument against technology, but a call to guide technology in a pro-poor
direction. With the right safeguards and inclusion efforts, technology’s benefits can far outweigh

1ts downsides.

5. Multi-sector collaboration is essential. The challenge of harnessing technology for poverty
reduction is multi-faceted — it involves infrastructure, education, finance, governance, and
innovation. No single actor can do it alone. Governments must provide leadership and public
goods, the private sector must innovate and scale solutions, civil society must ensure

accountability and reach the hardest-to-serve, and international partners should support with
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knowledge and resources. Throughout this paper, we have seen examples of success that often
stem from such collaboration (e.g., Kenya’s mobile money ecosystem thrived under enabling
regulation and private ingenuity; Rwanda’s tech initiatives involve government vision and
private execution). We conclude that a coalition for digital development can accelerate the end of

poverty, aligning interests of all stakeholders in a win-win outcome.

In conclusion, the arc of the past two decades gives reason for optimism. We have witnessed the
fastest reduction in extreme poverty in human history and the fastest rollout of transformative
technology — and these trends are connected. Technology has empowered individuals, made
markets more efficient, and enabled governments to deliver services better. If the next decades
see a doubling down on these positive interactions, we can realistically aspire to a world by 2050
where extreme poverty is a thing of the past, a historical curiosity. Imagine a rural African
farmer in 2050: she has access to real-time market prices, autonomous drones that monitor her
crops’ health, digital banking to secure credit and savings, and her children attend virtual classes
with world-class materials — all from the same village that in 2000 may have lacked electricity or
telephone lines. That farmer’s income is now comfortably above the poverty line, and her

children have futures open to global opportunities.

That vision is within reach. “The Great Convergence” — in which emerging economies catch up
in wealth and wellbeing, and technology is a great leveller — is not automatic, but it is attainable.
The years up to 2050 will be decisive. They call for action guided by the insights we’ve
gathered: invest in people and infrastructure, promote inclusive innovation, guard against pitfalls,

and above all, keep the focus on empowering the poorest.

As this report demonstrates, technology diffusion, when combined with wise policy and
inclusive business practice, is accelerating poverty reduction in emerging economies and
can continue to do so on an unprecedented scale. We stand at a crossroads of opportunity. The
decisions leaders make today — from Silicon Valley boardrooms to African parliaments — will
determine whether technology truly becomes the engine that drives poverty into the history
books. The evidence and analysis herein strongly suggest that with concerted effort, the world
can indeed witness the great convergence by 2050: a convergence of nations and peoples in
prosperity, dignity, and digital empowerment, fulfilling the promise that no one is left behind in

the human journey forward.
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