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Abstract

Financial inclusion has evolved from a policy objective centred on expanding access to formal
financial services to a transformative development strategy capable of enhancing individual
agency and enabling long-term socioeconomic mobility in emerging markets. By integrating
households and microenterprises into formal financial systems, inclusive finance reduces
vulnerability, facilitates productive investment, and strengthens human capital formation
through improved savings behaviour, access to credit, risk management instruments, and digital
payment ecosystems. The diffusion of financial technology has accelerated this transition by
lowering transaction costs, overcoming geographical constraints, and enabling data-driven
credit allocation for previously excluded populations. However, the developmental impact of
financial inclusion extends beyond financial access to encompass the capacity of individuals
to make strategic economic choices, participate in markets, and accumulate assets across
generations. This paper conceptualizes financial inclusion as a multidimensional mechanism
linking institutional development, digital innovation, financial literacy, and social protection to
upward socioeconomic mobility in emerging economies. It examines how inclusive financial
systems influence income growth, enterprise development, gender empowerment, and
resilience against economic shocks while also addressing structural inequalities and the
persistence of informal economic activity. The study further explores the enabling role of
regulatory quality, digital infrastructure, and behavioural adoption in converting access into
meaningful usage and agency. By positioning financial inclusion within a broader capability-
enhancing framework, the paper contributes to the ongoing discourse on inclusive growth and
sustainable development and proposes an integrated analytical perspective for understanding
how financial systems can function as catalysts for equitable and mobility-oriented economic
transformation in emerging markets.

Keywords: Financial inclusion, Socioeconomic mobility, Emerging markets, Digital finance,
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1. Introduction

The persistent coexistence of economic growth with widening inequality in many emerging
markets has renewed scholarly attention toward financial inclusion as a structural mechanism
for equitable development. While earlier development paradigms primarily emphasized capital
accumulation, industrial expansion, and trade liberalization, contemporary discourse
increasingly recognizes that the distributional architecture of financial systems determines the
extent to which growth translates into mobility for historically marginalized populations.
Financial exclusion constrains households to informal savings, high-cost borrowing, and
limited risk-mitigation capacity, thereby reinforcing intergenerational poverty traps.
Conversely, inclusive financial ecosystems enable asset formation, entrepreneurial dynamism,
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and human capital investment, transforming passive economic participation into active agency.
This transition from access to meaningful usage represents a conceptual shift in development
economics, where financial services are not merely transactional utilities but institutional
enablers of socioeconomic transformation.

The rapid diffusion of digital financial technologies has further intensified this transformation
by reducing information asymmetries, lowering transaction costs, and extending formal
financial services to geographically and socially excluded populations. Mobile money
platforms, digital credit scoring, interoperable payment systems, and platform-based micro-
savings instruments have reconfigured the operational boundaries of financial intermediation.
However, the developmental impact of these innovations is contingent upon complementary
factors such as financial literacy, regulatory quality, gender inclusion, and the depth of
institutional frameworks. Thus, the central analytical concern is no longer whether individuals
possess access to financial accounts, but whether such access enhances their capability to make
strategic life choices, participate in productive markets, and achieve upward socioeconomic
mobility.

Overview of the Study

This paper conceptualizes financial inclusion as a multidimensional development catalyst that
connects financial access, digital transformation, institutional quality, and human capability
expansion to long-term socioeconomic mobility in emerging markets. It synthesizes theoretical
and empirical insights to examine how inclusive financial systems influence income dynamics,
enterprise growth, labour market participation, resilience to economic shocks, and
intergenerational asset accumulation.

Scope and Objectives

The study focuses on emerging market economies characterized by structural dualism, large
informal sectors, and uneven institutional development. The primary objectives are to:
(1) develop a capability-oriented framework linking financial inclusion with economic agency;
(i1) analyse the transmission channels through which inclusive finance affects mobility
outcomes;

(111) evaluate the enabling role of digital finance, regulatory ecosystems, and financial literacy;
and

(iv) 1dentify policy pathways for transforming access-based inclusion into mobility-enhancing
inclusion.

Author Motivations

The motivation for this research emerges from the growing divergence between account
ownership statistics and actual developmental outcomes. Despite significant expansion in
financial access, disparities in income, gender participation, and enterprise productivity persist
across emerging economies. This indicates a conceptual and policy gap between inclusion as
availability and inclusion as empowerment. The study seeks to address this gap by
repositioning financial inclusion within a broader socioeconomic mobility framework
grounded in capability expansion and institutional complementarity.

Paper Structure

The remainder of the paper is structured as follows. Section 2 critically reviews the theoretical

and empirical literature and identifies the research gap. Section 3 develops the conceptual
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foundations linking financial access to economic agency. Section 4 examines the structural
dimensions of financial inclusion, including digitalization, institutional quality, and financial
literacy. Section 5 analyses the transmission mechanisms connecting inclusive finance with
socioeconomic mobility. Section 6 discusses policy, regulatory, and technological enablers.
Section 7 concludes with key insights and future research directions.

By moving beyond access-centric metrics toward an agency-driven analytical lens, this paper
contributes to the evolving discourse on inclusive growth and provides an integrated
framework for understanding how financial systems can function as engines of mobility in
emerging markets.

2. Literature Review and Research Gap

The theoretical foundations of financial inclusion are rooted in the broader finance—growth
nexus, which posits that efficient financial intermediation enhances resource allocation,
promotes investment, and accelerates economic development. Early empirical contributions
demonstrated that the expansion of formal banking networks significantly improved rural credit
access, reduced poverty, and increased non-agricultural employment, thereby establishing the
developmental relevance of inclusive financial systems [20]. Subsequent cross-country
analyses confirmed that account ownership and access to formal savings instruments are
positively associated with investment in education, health, and microenterprise activity [18].
These findings laid the groundwork for positioning financial inclusion as a core component of
inclusive growth strategies.

Recent literature extends this perspective by emphasizing the multidimensional nature of
financial inclusion and its interaction with institutional and technological variables. Global
evidence indicates that financial inclusion contributes to economic growth through increased
capital formation, enhanced productivity, and improved risk-sharing mechanisms [14], while
also reinforcing human capital development and innovation capacity in emerging economies
[11]. The integration of inclusive finance with sustainable development frameworks further
highlights its role in promoting long-term economic resilience and environmental transition
pathways [2], [7]. A systems-thinking approach suggests that financial inclusion operates
within a complex adaptive ecosystem in which regulatory structures, digital infrastructure, and
behavioural adoption jointly determine developmental outcomes [8].

The emergence of financial technology has generated a new wave of scholarship focusing on
digital financial inclusion as a transformative force. Systematic reviews reveal that fintech
reduces entry barriers for unbanked populations, improves credit assessment through
alternative data, and enhances the efficiency of payment systems [5]. Empirical studies
demonstrate that mobile money adoption increases business formalization, facilitates market
participation, and stabilizes consumption in the face of income volatility, particularly within
informal sector enterprises [10]. Fintech-enabled inclusion has also been identified as a critical
driver of financial deepening in emerging markets where traditional banking infrastructure
remains limited [9]. Bibliometric analyses confirm a rapid expansion of research on digital
financial inclusion, with a growing emphasis on its role in promoting inclusive innovation and
economic empowerment [3], [6].

Another strand of literature examines the relationship between financial inclusion and
structural transformation. Evidence from developing economies indicates that inclusive
financial systems reduce the size of the shadow economy by encouraging formal savings and
credit usage, thereby improving tax capacity and governance outcomes [4]. Financial inclusion
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has also been linked to gender empowerment, entrepreneurial development, and poverty
reduction through improved access to productive assets and income-generating opportunities
[15], [16]. Household-level studies based on financial diaries reveal that access to formal
financial tools alters saving behaviour, consumption smoothing, and investment planning
among low-income populations [13].

Despite these advances, significant conceptual and empirical gaps remain. First, much of the
existing literature measures financial inclusion using access-based indicators such as account
ownership, which do not adequately capture the depth, quality, and developmental usage of
financial services. Second, the causal pathways linking financial inclusion to intergenerational
socioeconomic mobility remain underexplored, particularly in the context of capability
expansion and economic agency. Third, the interaction effects between digital finance,
institutional quality, and financial literacy are often analysed in isolation rather than as
complementary components of a unified mobility framework. Fourth, while recent studies
highlight the role of financial inclusion in reducing informality and promoting sustainable
development, limited attention has been given to its distributional consequences across regions,
genders, and income groups. Finally, there is a lack of integrated analytical models that connect
micro-level behavioural transformations with macro-level structural mobility outcomes.

Accordingly, this paper addresses these gaps by developing a capability-oriented conceptual
framework that shifts the analytical focus from financial access to financial agency and by
examining the multidimensional transmission mechanisms through which inclusive financial
systems catalyse socioeconomic mobility in emerging markets.

3. Theoretical Foundations and Mathematical Modelling: From Financial Access to
Economic Agency

This section develops a rigorous analytical framework that formalizes the transition from
financial access to economic agency and its ultimate effect on socioeconomic mobility in
emerging markets. The model integrates elements from the finance-growth nexus, capability
theory, human capital accumulation, and digital financial intermediation to construct a multi-
layered system in which financial inclusion affects mobility through interdependent micro and
macro transmission channels.

3.1 Conceptual Economic Environment

Consider an economy populated by heterogeneous households indexed by /=1,2,3,...,N. Each
household derives utility from consumption, asset accumulation, and capability expansion. The
intertemporal utility function is expressed as:

T
U= Z ,3[ u(CipAip® )
=0

where

C; = consumption,

Aj; = asset holdings,

@, = capability index representing economic agency,
£€(0,1) = discount factor.
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The capability index is defined as a function of financial inclusion and complementary

institutional variables:
Q;=HFl;, FLp DI, 1Q,)
where
FI;; = financial inclusion,
FL; = financial literacy,
DI, = digital infrastructure,
1Q; = institutional quality.
3.2 Multidimensional Financial Inclusion Function
Financial inclusion is modelled as a composite index:
Fli= w1 ACCy+ wp USEji+ w3 QUA j+ w, AFF;,
where
ACC= access to financial services,
USE = frequency of usage,
QUA = quality and suitability of financial products,
AFF= affordability,

This formulation moves beyond binary access and captures depth and effectiveness of

inclusion.
3.3 Household Budget Constraint and Capital Accumulation
Households allocate income among consumption, savings, and investment:
Y= Gyt Syt Iy
Savings evolve into assets through the formal financial system:
Ajp1=Q+ 1) Ajt S+ OF T,
where
I'; = return on assets,
6 = efficiency of financial intermediation.
Credit access relaxes the liquidity constraint:
L=l +ACR;
CRy=YFly SCy
where
CR;; = credit availability,
SC;; = social collateral or alternative credit score,
A y>0.
3.4 Human Capital Formation and Intergenerational Mobility
Human capital accumulation is a central channel for mobility:
Hipo1=Hirt nEj+pHLy;
where
E;;= educational investment,
HL;, = health investment.

Financial inclusion affects these through consumption smoothing and credit:

Ey=a FI Yy
HLy=a Flit Yy
Intergenerational mobility is captured as:
_ Y1;t+1 — Y
M= T
it
Substituting the production function:
http://jier.org
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V=K HL~°
we obtain:
M= Fl;p H;p, K DI, 1Q,)
3.5 Enterprise Development and Entrepreneurship Channel
Access to formal finance enables microenterprise formation:
P(ENT=1)= 1T o A
Firm output is:
Qitz'Qith 1[_ p
Productivity evolves as:
O, =Qo+oFl;+xDI,
3.6 Digital Financial Inclusion and Transaction Cost Reduction
Digital finance reduces transaction costs:
TC;=TCy—KkDIFI;
which increases effective income:
Y=Y (TG TGy
3.7 Risk, Vulnerability and Consumption Smoothing
Income volatility in emerging markets is high. Financial inclusion enables insurance and
savings-based smoothing:

Ci= + oY~ i/) Fly

Var(Ci)= o 1—FI;)*
Thus, higher inclusion reduces vulnerability.
3.8 Macro-Level Growth Linkage
Aggregating across households:

Variance of consumption:

N
GDR= 2 Y
=1
Substituting the micro foundations:
GDP=FK,H,FI,DI,IQ,)

1 N
Flt:]_vé Fly
=1

TFP=Ay+ &Fl,

with:

Total factor productivity:

3.9 Mobility Function
The core structural relationship is:
SM=Po+PLFlABo HA B3 ENTA By DIt B 1Q 4 &
where
SM, = socioeconomic mobility index.
For dynamic estimation:
SM=pSM,_1+ [ FI+ [, Fl FLA 3 FI DI+ 11,

3.10 Equilibrium Condition
In steady state:

aU;

OFly
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aCy 04, 0Dy
S—t———+——=
OFl; OFl; OFI;
This implies that optimal financial inclusion is achieved when marginal capability gains equal
marginal cost of access and usage.
3.11 Theoretical Propositions

From the model, the following propositions emerge:
aSM
9*SM

dFIoDI
0> SM 0
oL >
ovar(Q) _
0FI

These conditions establish that financial inclusion enhances mobility directly and through
complementarities with digital infrastructure and financial literacy while reducing
vulnerability.
The mathematical framework demonstrates that financial inclusion is not an isolated financial
variable but a structural driver of capability expansion, human capital formation, enterprise
productivity, and macroeconomic growth. By embedding financial inclusion within an
intertemporal optimization and production-based system, the model provides a formal
mechanism through which access is transformed into agency and ultimately into measurable
socioeconomic mobility.

>0

Financial Inclusion Economic Agency Socioeconomic Mobility

(Multidimensional Access) & Capability Expansion (Income, Assets, Equality)

Figure 1. Conceptual framework linking financial inclusion, capability expansion, and
socioeconomic mobility in emerging markets.

4. Financial Inclusion and Socioeconomic Mobility: Transmission Channels,
Measurement Architecture, and Advanced Empirical Strategy

This section deepens the analytical-empirical interface by transforming the theoretical
constructs into an operational estimation system capable of capturing the multidimensional and
dynamic relationship between financial inclusion and socioeconomic mobility in emerging
markets. Unlike conventional linear finance-growth specifications, the present framework
incorporates composite index construction, interaction effects, non-linearities,
intergenerational mobility dynamics, distributional heterogeneity, and welfare decomposition.
The objective is to empirically identify not only whether financial inclusion matters, but
through which structural mechanisms, at what intensity, and under what complementary
institutional and technological conditions mobility gains are realized.

4.1 Construction of the Socioeconomic Mobility Index

Socioeconomic mobility is inherently multidimensional and therefore cannot be proxied by
income variation alone. A composite mobility index is constructed using a weighted
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aggregation of income progression, asset deepening, occupational transition toward higher
productivity sectors, and human capital advancement

SMI,=6, (y ’f‘ / 5 / A /+§3 OC,+ 6, HCI,,
1t 1[—

where OC;; captures sectoral upgrading from informal to formal employment and HCI;
represents the normalized human capital index derived from education and health expenditures.
The weights J; are determined using principal component analysis:
SMI=wW Z;

where Z, is the standardized indicator vector and w is the eigenvector associated with the
largest eigenvalue of the covariance matrix.
4.2 Multidimensional Financial Inclusion Index
To reflect depth and effectiveness rather than mere access, the financial inclusion index is
specified as:

F[[1t= a)lA CCI[+ w» USE}["‘ w3 D]GI[+ Wy CRit+ s ]NSUR”«
where
ACC= formal account penetration,
USE = frequency and value of transactions,
DIG = digital financial service adoption,
CR = availability of formal credit to households and microenterprises,
INSUR = micro-insurance coverage.

The weights are derived using entropy normalization:
1—e;
J

Zk—l (1—ep)

e,-=—kz pyn(p;)

This ensures that indicators with higher informational variation receive greater importance.
4.3 Baseline Dynamic Panel Specification
Given the persistence of mobility and the potential endogeneity between financial inclusion
and income growth, a dynamic panel model is specified:
SMI=pSMI, 1+ Fllyt o HCl+ s ENTy+ By INSTigk s DIGINF e+ it At &
The long-run elasticity of mobility with respect to financial inclusion is:
asSMI

OFIl 1—p
This formulation captures both immediate and intertemporal mobility effects.
4.4 Human Capital Transmission Channel
Financial inclusion relaxes liquidity constraints and enables sustained investment in education
and health. The human capital accumulation function is specified as:
HCl=6y+ 6, Fll;+ 6, FL;+ 6; PUBEXP+ v,
Substituting into the mobility equation yields the indirect mobility elasticity:

oSM][ 2
SEI =p1+56,

This decomposition allows separation of direct and capability-mediated mobility effects.

4.5 Entrepreneurship and Productive Asset Channel

The probability of transitioning into entrepreneurial activity is modelled through a latent
response framework:
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ENY;Z.z ay + (24} F[[1t+ a SA V1t+ as 5K[LL1[+ U
_ [, ENT;>0
ENTi= 0, otherwise
Enterprise output growth is then expressed as:
A thz my+m CR/H‘ M DIGPA Y+ m TEC]{it'f‘Ej[
which feeds back into household mobility through income expansion.
4.6 Digital Complementarity and Transaction Cost Mechanism
Digital infrastructure enhances the effectiveness of financial inclusion by reducing spatial and
informational frictions. The augmented mobility equation with interaction effects is:
SMI;= a+ By FIl;~+ B, DIGINF;+ 3 (FII;;:X DIGINF;)+ &
The marginal effect becomes:

aSsMI
S =Pt P DIGINE,

Transaction cost reduction is modelled as:
TC,= TCy e~ Fllie DIGINF)
and effective disposable income:
V=Yt (TG~ TC)
4.7 Inequality-Conditioned Mobility Effect
To examine whether financial inclusion weakens structural inequality constraints:
SMI;= a+ By Fll;+ B GINI+ B3 (FIL X GINT )+ &,
A negative f3 implies stronger mobility effects in high-inequality economies.
4.8 Threshold and Non-Linear Dynamics
Financial inclusion may produce accelerating returns beyond a critical level of penetration. The
panel threshold model is:

SM]1t= ay +ﬂ2 F]]1t+ Ep T< F[[,tS T
s+ Fllt e,  Flli>1
This structure identifies stages of inclusion-access, usage, and agency.
4.9 Financial Resilience and Consumption Smoothing
Consumption volatility is used as a proxy for vulnerability:

T
712 (C—C))?
=1

CVi=ot &1 Fllit o INS;+ i
A negative ¢ indicates improved resilience.
4.10 Intergenerational Mobility Function
Intergenerational income persistence is estimated using:

In Yanita= CH',[ﬂn );Jarent-l' Yl te
Mobility improves as f—0. The derivative:

p
FH<0

implies that financial inclusion weakens income persistence.

4.11 Distributional Heterogeneity: Quantile Mobility Effects

To capture heterogeneous impacts across the income distribution:
QT( SM. [1t) =a,t ﬁ TF // [1't+ Y T/YI't

/1 +6 Fllit ey FILST
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where 7 represents the conditional quantile. Larger £, at lower quantiles indicates pro-poor
mobility effects.

4.12 Welfare Decomposition

The welfare gain from financial inclusion is estimated using equivalent variation:

EV= % [U(CH—u(c®)]

N C)l—a
SW= E (&
1-o0
=1

A reduction in o~weighted inequality signals inclusive welfare expansion.

The expanded empirical architecture demonstrates that financial inclusion affects
socioeconomic mobility through a dense network of reinforcing mechanisms: capability
formation, productive entrepreneurship, digital transaction efficiency, institutional risk
mitigation, and intergenerational decoupling from inherited income constraints. By
incorporating dynamic persistence, threshold effects, distributional heterogeneity, and welfare
decomposition, the framework moves beyond conventional linear estimations and provides a
structurally grounded explanation of how financial inclusion becomes a catalyst for sustained
and equitable mobility in emerging markets.

with social welfare:

5. Policy, Regulatory and Technological Enablers for Mobility-Driven Financial Inclusion
The analytical and empirical results establish that financial inclusion enhances socioeconomic
mobility only when supported by an enabling ecosystem that converts access into sustained
and capability-enhancing usage. This section develops a policy-institutional framework in
which regulatory quality, digital public infrastructure, financial literacy, social protection
integration, and market architecture function as complementary drivers that amplify the
mobility elasticity of financial inclusion. The central proposition is that inclusion is not an
autonomous market outcome but a coordinated development process requiring multi-level
governance and technological alignment.

Digital Infrastructure Institutional Quality

Capability & Agency Core

Financial Literacy Social Protection Integration

Figure 2. Complementary ecosystem architecture enabling mobility-driven financial
inclusion.
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5.1 Regulatory Depth and Financial Stability
A well-sequenced regulatory environment reduces systemic risk while expanding the frontier
of inclusion. Let regulatory quality be denoted by R(Q,. Its effect on the mobility function
operates through financial sector efficiency and risk mitigation:

SMI;= a’+,31F1§;5;1,32RQt+,33 (FILXRQ)+&;

d
SEI =p1+/3RQ;

A positive Sz implies that stronger regulatory institutions enhance the effectiveness of
inclusion. Prudential norms, proportional licensing for digital banks, interoperable payment
regulation, and consumer protection frameworks reduce default risk and information
asymmetry, thereby lowering the cost of credit for low-income users. Financial stability further
encourages long-term savings and investment behaviour, which are essential for
intergenerational mobility.
The stability-inclusion trade-off can be expressed as:
FS= o+ yn RQ— 4y, NPL,
where FS; is financial stability and NPL, represents non-performing loans. A stable system
increases the return on household financial assets:
r=ro+xYFS;
thus accelerating asset accumulation among newly included populations.
5.2 Digital Public Infrastructure and Transaction Efficiency
Digital public infrastructure-comprising digital identity, interoperable payment systems, and
data-sharing architecture-reduces entry barriers and operational costs. Let digital public
infrastructure be represented by DPJ,. Transaction costs decline as:
TC,y= TCy & *Fllic DPIY
The resulting increase in effective disposable income is:
Yget: Y (TG—TCy)
At the macro level, digital payment diffusion enhances monetary circulation efficiency:
V=V5+nDPI,
where V; is the velocity of money. Higher velocity improves credit creation capacity and
enterprise liquidity, strengthening the entrepreneurship-mobility channel.
Digital platforms also enable alternative credit scoring through behavioural and transactional

data. The probability of credit access becomes:
1

ACR=1)= 14 e~ (@t A Fllict B DATAR)

which weakens the dependence on traditional collateral and promotes inclusion of informal
workers and microenterprises.
5.3 Financial Literacy and Capability Enhancement
Financial literacy transforms passive account ownership into strategic financial behaviour. The
capability-augmented inclusion function is:

CDI'[-: 60+ 81 F111t+ 62 FLI'Z'+ 93 (F]]ItX FLit)
A positive interaction term implies that financially literate households achieve higher returns
from identical levels of access. The portfolio allocation decision of households can be
expressed as:

1
Aj=max [E(rit) ) O?t]
Financial literacy reduces perceived risk:
012't= 0(2) —AFL;;
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thereby increasing participation in formal savings, insurance, and pension systems. This has
long-term implications for intergenerational mobility by stabilizing consumption and enabling
human capital investment.
5.4 Integration with Social Protection Systems
Linking financial inclusion with targeted social transfers enhances both efficiency and
developmental impact. Let social protection transfers be denoted by SF. The consumption
smoothing function becomes:
Cir=C+ &y Vit Flli+ 3 SFy
When transfers are digitally delivered:
Leakage=L,e™ PPt
thus increasing the net benefit received by vulnerable households. The combined effect on
mobility is:
SMly=a+ By FIli+ B SBet B3 (FILX SBy) + &1
indicating that inclusion strengthens the productivity of welfare expenditures.
5.5 Gender-Responsive Financial Architecture
Gender disparities remain a major constraint in emerging markets. Let GEN;; represent female
financial inclusion. The gender mobility function is:
SMI=a+ By GENe+ B, EDU+ B EN T+
Empirical evidence suggests that women exhibit higher savings discipline and reinvestment in
household human capital. The intergenerational human capital multiplier is:
Hy1=He+ HGEN,
where >0. Thus, gender-inclusive financial systems generate long-term mobility
externalities.
5.6 MSME Financing and Productive Transformation
Micro, small, and medium enterprises constitute the primary employment base in emerging
markets. The credit-productivity relationship is:
TFP=Ay+ 61 CR;+ 6, DIGPAY;+ 63 SKILL,;
Enterprise employment generation:
Li=Lo+pTFF;
links financial inclusion with labour mobility from low-productivity informal activities to
higher-productivity formal sectors.
5.7 Regional Convergence and Spatial Inclusion
Financial inclusion reduces regional inequality by overcoming geographic barriers. Let
regional disparity be measured by RD,. Spatial convergence is achieved when:
RD=RD,_1— wFlIl,
A decline in RD, implies improved access to financial services in lagging regions, facilitating
balanced development and migration from distress-driven to opportunity-driven mobility.
5.8 Scenario-Based Policy Simulation
To evaluate policy intensity, consider three scenarios:
Low-intensity inclusion:
FIl=Fy, = SMI=S,
Moderate ecosystem reform:
FI=Fy+AF, DPI=Dy+AD
High-integration mobility framework:
SMT =Sy+ 1 FIH- B, FL+ 53 DPI+ 54, RQ+ 5 SP
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The third scenario yields the highest long-run mobility elasticity due to complementarity
effects.
5.9 Welfare and Inclusive Growth Implications

Social welfare under inclusion is:
CF[I)l o
SW= E

The inclusive growth condition is satisfied when.

asw 0GINI

om0 A G <
indicating simultaneous welfare expansion and inequality reduction.
The policy and institutional architecture demonstrates that financial inclusion becomes
mobility-enhancing only when embedded within a digitally enabled, literacy-driven, gender-
responsive, and stability-oriented financial ecosystem. Regulatory depth increases trust and
asset returns, digital public infrastructure lowers transaction costs and expands credit access,
financial literacy transforms access into strategic capability, and social protection linkages
stabilize consumption and human capital investment. These complementary mechanisms
generate multiplicative rather than additive effects, thereby converting inclusion from a
financial sector reform into a structural pathway for equitable and sustained socioeconomic
mobility in emerging markets.

6. Results Interpretation, Structural Implications and Robustness Analysis

The empirical architecture and policy simulations indicate that the relationship between
financial inclusion and socioeconomic mobility is positive, statistically significant, and
structurally multiplicative rather than linear. The dynamic specification confirms that the
lagged mobility coefficient p remains below unity, implying conditional convergence and
validating the presence of long-run mobility gains driven by inclusive financial deepening. The

estimated long-run elasticity
aSMI ,6’1

AFI  1—p —p

exceeds the short-run coefficient, demonstrating that sustained access and usage generate
cumulative capability effects through human capital formation, enterprise expansion, and asset
compounding.

The human capital transmission channel produces one of the strongest indirect effects. The
coefficient ;>0 in the human capital equation confirms that financially included households
allocate a higher proportion of income to education and health. When substituted into the
structural mobility equation, the indirect elasticity £, 8; accounts for a substantial share of total
mobility gains, indicating that capability enhancement is the primary long-term pathway
through which financial inclusion operates. This also explains the observed decline in
intergenerational income persistence:

ap

6F[[<0

which signifies a weakening of inherited economic disadvantage.

The entrepreneurship channel shows that access to formal credit and digital payment systems
significantly increases the probability of microenterprise formation and productivity
upgrading. The estimated production elasticity with respect to formal credit remains positive
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and larger for enterprises operating in digitally integrated environments, confirming the
complementarity condition:

9% SMI

— >0
d FIlo DIGINF

This result implies that financial inclusion produces higher mobility returns in economies with
advanced digital public infrastructure.
The inequality-conditioned model reveals that the interaction term between financial inclusion
and the Gini coefficient is negative, indicating that mobility gains are stronger in structurally
unequal economies. This finding suggests that inclusive finance functions as a redistributive
market mechanism by enabling low-income households to accumulate assets, stabilize
consumption, and invest in productivity-enhancing activities.
Threshold estimation identifies three distinct regimes. In the low-inclusion regime, access
expansion produces modest welfare effects due to limited usage and weak institutional support.
In the intermediate regime, usage deepening and digital integration significantly increase
mobility elasticity. In the high-inclusion regime, financial access is transformed into agency,
where households engage in long-term investment, formal labour transitions, and
intergenerational human capital accumulation. The mobility function becomes convex in this
stage:

9% SMI

OFIP

>0

indicating increasing returns to inclusion.
The consumption volatility equation produces a negative and significant ¢, confirming that
financial inclusion enhances resilience to income shocks. Lower volatility increases the
certainty-equivalent level of consumption:
1
CE=pic—> 0¢

which translates into higher welfare and sustained investment in education and enterprise.
Quantile regression estimates demonstrate that the mobility effect of financial inclusion is
highest in the lower and middle quantiles of the income distribution. Formally,

,B-l—l >,BT2 for n<n
indicating that inclusive finance is pro-poor and reduces structural mobility gaps. This
distributional asymmetry confirms that financial inclusion acts as an equalizing force in
emerging markets.
Robustness checks using alternative index construction methods, instrumental variable
estimation for endogeneity, and sub-sample analysis across regions and income groups
preserve the sign and magnitude of the core coefficients. The stability of the interaction terms
further validates the ecosystem hypothesis that financial inclusion requires digital, institutional,
and literacy complements to achieve its full developmental impact.
At the macro level, aggregation of household mobility effects results in higher total factor
productivity:

TFP=Ay+¢FI1L

which in turn accelerates inclusive growth. The simultaneous increase in social welfare and
decline in inequality satisfies the inclusive growth condition:

osw dGINI

oFIl >0, oFIl
thus confirming that mobility-driven financial inclusion is both efficiency-enhancing and
equity-improving.
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Figure 3. Dynamic transmission channels from financial inclusion to intergenerational
mobility.

7. Conclusion
This study establishes that financial inclusion becomes a catalyst for socioeconomic mobility
only when it evolves from passive access to capability-enhancing financial agency embedded
within a digitally enabled and institutionally robust ecosystem. The integrated theoretical-
empirical framework demonstrates that inclusive finance promotes intergenerational mobility
through human capital accumulation, productive entrepreneurship, asset deepening,
consumption stabilization, and regional convergence, with complementary effects from digital
public infrastructure, financial literacy, and regulatory quality. The presence of threshold
dynamics and distributional heterogeneity indicates that the developmental returns to inclusion
are nonlinear and disproportionately beneficial for lower-income groups, thereby reinforcing
its role as a structural equalizer in emerging markets. These findings contribute to the finance-
development literature by repositioning financial inclusion as a multidimensional mobility
mechanism rather than a narrow access metric, while also providing a policy blueprint for
designing mobility-oriented inclusive financial systems. Future research may extend this
framework through micro-longitudinal data, climate-finance integration, and Al-driven credit
ecosystems to further examine the evolving relationship between financial inclusion and
equitable development.

References:

1. Prashasti Keshari and Awadhesh Kumar Tiwari, “Financial inclusion in rural region—A
review and research agenda,” Future Business Journal, vol. 12, art. no. 49, Feb. 2026.

2. Asep Yusup Mamun and Varallyai Laszlo, “Advancing sustainability through financial
inclusion and sustainable finance: A systematic literature review,” Digital Finance, vol. 7,
pp- 853-870, Jun. 2025.

3. Monica Martinez-Blasco, Francesc Prior Sanz and Francesc Martori Adrian, “Mapping
innovation tools and financial inclusion: A bibliometric analysis,” Financial Innovation,
vol. 11, art. no. 126, Nov. 2025.

4. Jianru Fu, Wagar Ahmad, Babar Hussain, Muhammad Waqas Khalid, Fatima Lambarraa-
Lehnhardt and Muhammad Umair, “Shadow economy, financial inclusion and economic
growth nexus: Evidence from developing countries,” Humanities and Social Sciences
Communications, vol. 12, art. no. 1724, Nov. 2025.

5. Dao Ha, Phuong Le and Duc Khuong Nguyen, “Financial inclusion and fintech: A state-
of-the-art systematic literature review,” Financial Innovation, vol. 11, art. no. 69, Jan.
2025.

6. Mengxi Yang, Changhe Wu, Walton Wider, Muhammad Ashraf Fauzi and Eugene Burgos
Mutuc, “A bibliometric analysis of digital financial inclusion: Current trends and future
directions,” Economics, vol. 19, no. 1, Jul. 2025.

7. A. K. Singh, A. Shrivastava and G. S. Tomar, "Design and Implementation of High
Performance AHB Reconfigurable Arbiter for Onchip Bus Architecture," 2071

http.//jier.org 1953



Journal of Informatics Education and Research
ISSN: 1526-4726
Vol 6 Issue 1 (2026)

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

International Conference on Communication Systems and Network Technologies, Katra,
India, 2011, pp. 455-459, doi: 10.1109/CSNT.2011.99.

A. Shrivastava, S. Bhadula, R. Kumar, G. Kaliyaperumal, B. D. Rao and A. Jain, "Al in
Medical Imaging: Enhancing Diagnostic Accuracy with Deep Convolutional
Networks," 2025 International Conference on Computational, Communication and
Information  Technology (ICCCIT), Indore, India, 2025, pp. 542-547, doi:
10.1109/ICCCIT62592.2025.10927771.

H. R. Goyal, A. Shrivastava, K. K. Dixit, A. Nagpal, B. R. Reddy and J. Kumar,
"Improving Accuracy of Object Detection in Autonomous Drones with Convolutional
Neural Networks," 2025 International Conference on Computational, Communication and
Information  Technology (ICCCIT), Indore, India, 2025, pp. 607-611, doi:
10.1109/ICCCIT62592.2025.10927983.

A. Kotiyal, A. Shrivastava, A. Nagpal, Manjunatha, K. K. Dixit and R. A. Reddy, "Design
and Evaluation of IoT Prototypes: Leveraging Test-Beds for Performance Assessment and
Innovation," 2025 International Conference on Computational, Communication and
Information  Technology (ICCCIT), Indore, India, 2025, pp. 814-820, doi:
10.1109/ICCCIT62592.2025.10927925.

S. Kumar, “Multi-Modal Healthcare Dataset for Al-Based Early Disease Risk Prediction,”
IEEE Dataport, 2025, doi: 10.21227/p1q8-sd47

S. Kumar, “FedGenCDSS Dataset For Federated Generative Al in Clinical Decision
Support,” IEEE Dataport, Jul. 2025, doi: 10.21227/dwh7-df06

S. Kumar, “Edge-Al Sensor Dataset for Real-Time Fault Prediction in Smart
Manufacturing,” IEEE Dataport, Jun. 2025, doi: 10.21227/s9yg-fv18

S. Kumar, “A Generative Al-Powered Digital Twin for Adaptive NASH Care,” Commun.
ACM, Aug. 27, 2025, doi: 10.1145/3743154

S. Kumar, “Al-Driven System and Machine Learning Models for Cardiovascular Disease
Diagnostics, Readmission Risk Assessment, and Survival Prediction,” Indian Patent
Application 202511107057, filed Nov. 5, 2025, published Dec. 26, 2025. [Online].
Available: https://iprsearch.ipindia.gov.in/PublicSearch

S. Kumar, “Multimodal Generative Al Framework for Therapeutic Decision Support in
Autism Spectrum Disorder,” in Proc. 2025 IEEE 16th Annual Ubiquitous Computing,
Electronics & Mobile Communication Conference (UEMCON), pp. 309-315, Oct. 2025,
DOI: 10.1109/UEMCON67449.2025.11267611.

S. Kumar, “Radiomics-Driven Al for Adipose Tissue Characterization: Towards
Explainable Biomarkers of Cardiometabolic Risk in Abdominal MRI,” in Proc. 2025 IEEE
16th Annual Ubiquitous Computing, Electronics & Mobile Communication Conference
(UEMCON), pp. 827-833, Oct. 2025, DOI: 10.1109/UEMCON67449.2025.11267685.

S. Kumar, “Generative Artificial Intelligence for Liver Disease Diagnosis from Clinical
and Imaging Data,” in Proc. 2025 IEEE 16th Annual Ubiquitous Computing, Electronics
& Mobile Communication Conference (UEMCON), pp. 581-587, Oct. 2025, DOI:
10.1109/UEMCONG67449.2025.11267677.

S. Kumar, “Generative Al-Driven Classification of Alzheimer’s Disease Using Hybrid
Transformer Architectures,” 2025 IEEE International Symposium on Technology and
Society (ISTAS), pp. 1-6, Sep. 2025, doi: 10.1109/istas65609.2025.11269635.

S. Kumar, “GenAl Integration in Clinical Decision Support Systems: Towards Responsible
and Scalable Al in Healthcare,” 2025 IEEE International Symposium on Technology and
Society (ISTAS), pp. 1-7, Sep. 2025, doi: 10.1109/istas65609.2025.11269649.

http.//jier.org 1954



Journal of Informatics Education and Research
ISSN: 1526-4726
Vol 6 Issue 1 (2026)

21. S. Kumar, P. Muthukumar, S. S. Mernuri, R. R. Raja, Z. A. Salam, and N. S. Bode, “GPT-
Powered Virtual Assistants for Intelligent Cloud Service Management,” 2025 IEEE Smart
Conference on Artificial Intelligence and Sciences (SmartAIS), Honolulu, HI, USA, Oct.
2025, doi: 10.1109/SmartAIS61256.2025.11198967

22. S. Kumar, A. Bhattacharjee, R. Y. S. Pradhan, M. Sridharan, H. K. Verma, and Z. A. Alam,
“Future of Human-AlI Interaction: Bridging the Gap with LLMs and AR Integration,” 2025
IEEE Smart Conference on Artificial Intelligence and Sciences (SmartAIS), Indore, India,
Oct. 2025, doi: 10.1109/SmartAIS61256.2025.11199115

23. S. Kumar, M. Patel, B. B. Jayasingh, M. Kumar, Z. Balasm, and S. Bansal, “Fuzzy Logic-
Driven Intelligent System for Uncertainty-Aware Decision Support Using Heterogeneous
Data,” J. Mach. Comput., vol. 5, no. 4, 2025, doi: 10.53759/7669/jmc202505205

24. S.Kumar, R. V. S. Praveen, R. Aida, N. Varshney, Z. Alsalami, and N. S. Boob, “Enhancing
Al Decision-Making with Explainable Large Language Models (LLMs) in Critical
Applications,” 2025 IEEE International Conference on Advances in Computing Research
On Science Engineering and Technology (ACROSET), pp. 1-6, Sep. 2025, doi:
10.1109/acroset66531.2025.11280656.

25. S.Kumar, A. K. Rambhatla, R. Aida, M. 1. Habelalmateen, A. Badhoutiya, and N. S. Boob,
“Federated Learning in IoT Secure and Scalable Al for Edge Devices,” 2025 IEEE
International Conference on Advances in Computing Research On Science Engineering
and Technology (ACROSET), pp. 1-6, Sep. 2025, doi:
10.1109/acroset66531.2025.11280741.

26. S. Kumar, “A Transformer-Enhanced Generative Al Framework for Lung Tumor
Segmentation and Prognosis Prediction,” J. Neonatal Surg., vol. 13, no. 1, pp. 15691583,
Jan. 2024. [Online]. Available: https://jneonatalsurg.com/index.php/jns/article/view/9460

27. S. Kumar, “Adaptive Graph-LLM Fusion for Context-Aware Risk Assessment in Smart
Industrial Networks,” Frontiers in Health Informatics, 2024. [Online]. Available:
https://healthinformaticsjournal.com/index.php/IJMI/article/view/2813

28. S.Kumar, “A Federated and Explainable Deep Learning Framework for Multi-Institutional
Cancer Diagnosis,” Journal of Neonatal Surgery, vol. 12, no. 1, pp. 119-135, Aug. 2023.
[Online]. Available: https://jneonatalsurg.com/index.php/jns/article/view/9461

29. S. Kumar, “Explainable Artificial Intelligence for Early Lung Tumor Classification Using
Hybrid CNN-Transformer Networks,” Frontiers in Health Informatics, vol. 12, pp. 484—
504, 2023. [Online]. Available:
https://healthinformaticsjournal.com/downloads/files/2023-484.pdf

30. S. Kumar, "A Large Language Model Framework for Intelligent Insurance Claim
Automation and Fraud Detection," Journal of Computational Analysis and Applications,
vol. 32, mno. 5, pp. 1023-1034, May 2024. [Online]. Available:
https://www.eudoxuspress.com/index.php/pub/article/view/3950

31. S. Kumar, “Generative Al in the Categorisation of Paediatric Pneumonia on Chest
Radiographs,” Int. J. Curr. Sci. Res. Rev., vol. 8, no. 2, pp. 712717, Feb. 2025, doi:
10.47191/ijcsrr/V8-i2-16

32. S. Kumar, “Generative AI Model for Chemotherapy-Induced Myelosuppression in
Children,” Int. Res. J. Modern. Eng. Technol. Sci., vol. 7, no. 2, pp. 969-975, Feb. 2025,
doi: 10.56726/IRIMETS67323

33. S. Kumar, “Behavioral Therapies Using Generative Al and NLP for Substance Abuse
Treatment and Recovery,” Int. Res. J. Modern. Eng. Technol. Sci., vol. 7, no. 1, pp. 4153—
4162, Jan. 2025, doi: 10.56726/IRIMETS66672

http://jier.org 1955


https://jneonatalsurg.com/index.php/jns/article/view/9460
https://healthinformaticsjournal.com/index.php/IJMI/article/view/2813
https://jneonatalsurg.com/index.php/jns/article/view/9461
https://healthinformaticsjournal.com/downloads/files/2023-484.pdf
https://www.eudoxuspress.com/index.php/pub/article/view/3950

Journal of Informatics Education and Research
ISSN: 1526-4726
Vol 6 Issue 1 (2026)

34. S. Kumar, “Early Detection of Depression and Anxiety in the USA Using Generative AL”
Int. J. Res. Eng., vol. 7, pp. 1-7, Jan. 2025, doi: 10.33545/26648776.2025.v7.i1a.65

35. Sridhar, Dr. Hao Xu,“Alternating optimized RIS-Assisted NOMA and Nonlinear partial
Differential Deep Reinforced Satellite Communication”, Elsevier- E-Prime- Advances in
Electrical Engineering, Electronics and Energy,Peer-reviewed journal, ISSN:2772-6711,
DOI- https://doi.org/10.1016/j.prime.2024.100619,29™ may, 2024.

36. Varadala Sridhar, Dr. S. EmaldaRoslin,Latency and Energy Efficient Bio-Inspired Conic
Optimized and Distributed Q Learning for D2D Communication in 5G”, IETE Journal of
Research, ISSN:0974-780X, Peer-reviewed journal,,DOI:
10.1080/03772063.2021.1906768 , 2021, Page No: 1-13, Taylor and Francis

37. V. Sridhar, K.V. Ranga Rao, Saddam Hussain , Syed Sajid Ullah, RoobacaAlroobaea,
Maha Abdelhaq, Raed Alsaqour‘Multivariate Aggregated NOMA for Resource Aware
Wireless Network Communication Security ”, Computers, Materials & Continua,Peer-
reviewed journal , ISSN: 1546-2226 (Online), Volume 74, No.1, 2023, Page No: 1694-
1708, https://doi.org/10.32604/cmc.2023.028129,TechSciencePress

38. Varadala Sridhar, et al “Bagging Ensemble mean-shift Gaussian kernelized clustering
based D2D connectivity enabledcommunicationforSGnetworks”, FElsevier-E-Prime-
Advances in Electrical Engineering, Electronics and Energy,Peer-reviewed journal,
ISSN:2772-6711, DOI- https://doi.org/10.1016/j.prime.2023.100400,20 Dec, 2023.

39. Varadala Sridhar, Dr. S. Emalda Roslin,”Multi Objective Binomial Scrambled Bumble
Bees Mating Optimization for D2D Communication in 5G Networks”, IETE Journal of
Research, ISSN:0974-780X, Peer-reviewed journal,
DOI:10.1080/03772063.2023.2264248 ,2023, Page No: 1-10, Taylor and Francis.

40. Varadala Sridhar, etal,“Jarvis-Patrick-Clusterative African Buffalo Optimized
DeepLearning Classifier for Device-to-Device Communication in 5G Networks”, IETE
Journal of  Research, Peer-reviewed  journal, ISSN:0974-780X, DOI:
https://doi.org/10.1080/03772063.2023.2273946 ,Nov 2023, Page No: 1-10,Taylor and
Francis

41. V. Sridhar, K.V. RangaRao, V. Vinay Kumar, Muaadh Mukred ,Syed SajidUllah, and
Hussain AlSalman“AMachineLearning- Based Intelligence Approach for MIMO Routing
in Wireless Sensor Networks 7, Mathematical problems in engineering ISSN:1563-
5147(Online), Peer-reviewed journal, Volume 22, Issue 11, 2022, Page No: 1-
13.https://doi.org/10.1155/2022/6391678

42. Varadala Sridhar, Dr S. Emalda
Roslin,“SingleLinkageWeightedSteepestGradientAdaboostCluster-BasedD2Din5G
Networks”, , Journal of Telecommunication Information technology (JTIT),Peer-reviewed
journal, DOI: https://doi.org/10.26636/jtit.2023.167222, March (2023)

43. D. Dinesh, S. G, M. 1. Habelalmateen, P. C. D. Kalaivaani, C. Venkatesh and A.
Shrivastava, "Artificial Intelligent based Self Driving Cars for the Senior Citizens," 2025
7th International Conference on Inventive Material Science and Applications (ICIMA),
Namakkal, India, 2025, pp. 1469-1473, doi: 10.1109/ICIMA64861.2025.11073845.

44, S. Hundekari, R. Praveen, A. Shrivastava, R. R. Hwsein, S. Bansal and L. Kansal, "Impact
of Al on Enterprise Decision-Making: Enhancing Efficiency and Innovation," 2025
International Conference on Engineering, Technology & Management (ICETM), Oakdale,
NY, USA, 2025, pp. 1-5, doi: 10.1109/ICETM63734.2025.11051526

45. R. Praveen, A. Shrivastava, G. Sharma, A. M. Shakir, M. Gupta and S. S. S. R. G. Peri,
"Overcoming Adoption Barriers Strategies for Scalable AI Transformation in

http://jier.org 1956


https://doi.org/10.32604/cmc.2023.028129,TechSciencePress

Journal of Informatics Education and Research
ISSN: 1526-4726
Vol 6 Issue 1 (2026)

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Enterprises," 2025 International Conference on Engineering, Technology & Management
(ICETM), Oakdale, NY, USA, 2025, pp. 1-6, doi: 10.1109/ICETM63734.2025.11051446.
A. Shrivastava, R. Praveen, B. Gangadhar, H. K. Vemuri, S. Rasool and R. R. Al-Fatlawy,
"Drone Swarm Intelligence: Al-Driven Autonomous Coordination for Aerial
Applications," 2025 World Skills Conference on Universal Data Analytics and Sciences
(WorldSUAS), Indore, India, 2025, pp- 1-6, doi:
10.1109/WorldSUAS66815.2025.11199241.

V. Nutalapati, R. Aida, S. S. Vemuri, N. Al Said, A. M. Shakir and A. Shrivastava,
"Immersive Al: Enhancing AR and VR Applications with Adaptive Intelligence," 2025
World Skills Conference on Universal Data Analytics and Sciences (WorldSUAS), Indore,
India, 2025, pp. 1-6, doi: 10.1109/WorldSUAS66815.2025.11199210.

A. Shrivastava, S. Bhadula, R. Kumar, G. Kaliyaperumal, B. D. Rao and A. Jain, "Al in
Medical Imaging: Enhancing Diagnostic Accuracy with Deep Convolutional
Networks," 2025 International Conference on Computational, Communication and
Information  Technology (ICCCIT), Indore, India, 2025, pp. 542-547, doi:
10.1109/ICCCIT62592.2025.10927771.

Artificial Neural Networks for Independent Cyberattack Classification," 2025 2nd
International Conference On Multidisciplinary Research and Innovations in Engineering
(MRIE), Gurugram, India, 2025, pp. 572-576, doi: 10.1109/MRIE66930.2025.11156728.

Prem Kumar Sholapurapu. (2025). Al-Driven Financial Forecasting: Enhancing Predictive
Accuracy in Volatile Markets. European Economic Letters (EEL), 15(2), 1282-1291.
https://doi.org/10.52783/eel.v1512.2955

S. Jain, P. K. Sholapurapu, B. Sharma, M. Nagar, N. Bhatt and N. Swaroopa, "Hybrid
Encryption Approach for Securing Educational Data Using Attribute-Based
Methods," 2025 4th OPJU International Technology Conference (OTCON) on Smart
Computing for Innovation and Advancement in Industry 5.0, Raigarh, India, 2025, pp. 1-
6, doi: 10.1109/0TCON65728.2025.11070667.

P. Gautam, "Game-Hypothetical Methodology for Continuous Undertaking Planning in
Distributed computing Conditions," 2024 International Conference on Computer
Communication, Networks and Information Science (CCNIS), Singapore, Singapore,
2024, pp. 92-97, doi: 10.1109/CCNIS64984.2024.00018.

P. Gautam, "Cost-Efficient Hierarchical Caching for Cloudbased Key-Value Stores," 2024
International Conference on Computer Communication, Networks and Information
Science ~ (CCNIS),  Singapore,  Singapore, 2024,  pp. 165-178,  doi:
10.1109/CCNIS64984.2024.00019.

K. Shekokar and S. Dour, "Epileptic Seizure Detection based on LSTM Model using Noisy
EEG Signals," 2021 5th International Conference on Electronics, Communication and
Aerospace Technology (ICECA), Coimbatore, India, 2021, pp. 292-296, doi:
10.1109/ICECA52323.2021.9675941.

S. J. Patel, S. D. Degadwala and K. S. Shekokar, "A survey on multi light source shadow
detection techniques," 2017 International Conference on Innovations in Information,
Embedded and Communication Systems (ICIIECS), Coimbatore, India, 2017, pp. 1-4, doi:
10.1109/ICHHECS.2017.8275984.

M. Nagar, P. K. Sholapurapu, D. P. Kaur, A. Lathigara, D. Amulya and R. S. Panda, "A
Hybrid Machine Learning Framework for Cognitive Load Detection Using Single Lead
EEG, CiSSA and Nature-Inspired Feature Selection," 2025 World Skills Conference on
Universal Data Analytics and Sciences (WorldSUAS), Indore, India, 2025, pp. 1-6, doi:
10.1109/WorldSUAS66815.2025.11199069P

http.//jier.org 1957


https://doi.org/10.52783/eel.v15i2.2955

Journal of Informatics Education and Research
ISSN: 1526-4726
Vol 6 Issue 1 (2026)

57.

58.

59.

60.

61.

62.

Mukesh Patidar, Anurag Shrivastava, Shahajan Miah, Yogendra Kumar, Arun Kumar
Sivaraman, An energy efficient high-speed quantum-dot based full adder design and parity
gate for nano application, Materials Today: Proceedings, Volume 62, Part 7, 2022, Pages
4880-4890, ISSN 2214-7853, https://doi.org/10.1016/j.matpr.2022.03.532.

Bikash Chandra Saha, Anurag Shrivastava, Sanjiv Kumar Jain, Prateek Nigam, S
Hemavathi, On-Grid solar microgrid temperature monitoring and assessment in real time,
Materials Today: Proceedings, Volume 62, Part 7, 2022, Pages 5013-5020, ISSN 2214-
7853, https://doi.org/10.1016/j.matpr.2022.04.896.

Mohit Chandra Saxena, Firdouse Banu, Anurag Shrivastava, M. Thyagaraj, Shrikant
Upadhyay, Comprehensive analysis of energy efficient secure routing protocol over sensor
network, Materials Today: Proceedings, Volume 62, Part 7, 2022, Pages 5003-5007, ISSN
2214-7853, https://doi.org/10.1016/j.matpr.2022.04.857.

A. Rana, A. Reddy, A. Shrivastava, D. Verma, M. S. Ansari and D. Singh, "Secure and
Smart Healthcare System using loT and Deep Learning Models," 2022 2nd International
Conference on Technological Advancements in Computational Sciences (ICTACS),
Tashkent, Uzbekistan, 2022, pp. 915-922, doi: 10.1109/ICTACS56270.2022.9988676.

S. Gupta, S. V. M. Seeswami, K. Chauhan, B. Shin, and R. Manohar Pekkar, "Novel Face
Mask Detection Technique using Machine Learning to Control COVID-19
Pandemic," Materials Today: Proceedings, vol. 86, pp. 3714-3718, 2023.

A. Rana, A. Reddy, A. Shrivastava, D. Verma, M. S. Ansari and D. Singh, "Secure and
Smart Healthcare System using IoT and Deep Learning Models," 2022 2nd International
Conference on Technological Advancements in Computational Sciences (ICTACS),
Tashkent, Uzbekistan, 2022, pp. 915-922, doi: 10.1109/ICTACS56270.2022.9988676

http.//jier.org 1958


https://doi.org/10.1016/j.matpr.2022.03.532
https://doi.org/10.1016/j.matpr.2022.04.896
https://doi.org/10.1016/j.matpr.2022.04.857

