The Indian Economic Journal

JOURNAL OF THE INDIAN ECONOMIC ASSOCIATION

Volume - 1 Special Issue June 2026

ECONOMICS AND PUBLIC POLICY
FOR INDIA IN THE DIGITAL
CENTURY



% The Indian Economic Journal
One of the Oldest and fully Refereed Journal

Editor The Journal of the Indian Economic

Prof. Ravindra K Brahme Association is a fully refereed Journal
committed to fostering rigorous scholarly

Dr S. Narayanan inquiry at the frontiers of economic thought. It

Dr M. Dillip Anand serves as a platform for original research

Mr. R. Tharmaraj spanning Economic Theory and Methodology,

Prof. Prashant Kulkarni Macroeconomic Stability and Growth

Dr. Mansi Bansal Dynamics, Demographic Dividend and

Human Capital Development, Sustainable
Urbanization and Rural Transformation, Green
Economy and Environmental Sustainability,
and Bihar's Economic Development as an
Emerging Model for Inclusive and Equitable
Growth.

Editor

Prof. Ravindra K Brahme
General Secretary

Indian Economic Association
Professor and Head

School of Studies in Economics
Pt. Ravishankar Shukla University
Raipur, Chhattisgarh.
ravibrahme@gmail.com

Mobile : + 91 - 98271 10259

Published by:
THE INDIAN ECONOMIC ASSOCIATION




Editor’s Message

I am truly honoured to edit the special issues of the Indian Economic Journal.

It is with great pleasure that I present this special edition of the Indian Economic Journal for the
Ecofluence 3.0: IBA Conference on Economics and Public Policy in collaboration with the Indian
Economic Association, which was hosted at Indus Business Academy Bangalore on 20th & 21st
February 2026.

The theme for this year, “Economics and Public Policy for India in the Digital Century,” explored
how India’s digital economy would enhance productivity, create jobs, and make governance more
transparent and responsive to the needs of society. The conference also sought to address the
pressing challenges, from the digital divide to cybersecurity risks, as well as the rising power of
platforms potentially challenging conventional notions of national sovereignty.

The sub-themes of this conference provided significant opportunities for such discussions.
Economics Journey from Arthshastra to Earth Shastra, Shifting Paradigms of Economic Growth,
Macroeconomics and Public Policy in the Digital Century, Economics in the Digital Domain, Public
Polity, Sustainability and Inclusivity, India as Digital Powerhouse in World Economy, Karnataka in
the Digital Economy.

The Indian Economic Journal (IEJ) is an important organ of the Indian Economic Association (IEA)
that provides support and services to professionals and researchers both in India and overseas. For
over a century the IEA has been one of the largest and the oldest body of teachers, researchers,
academicians, and policy makers drawn from the background of Economics and affiliate discipline.
Founded in 1917, the IEA is a, “not-for-profit, non-political, and scholarly” voluntary professional
association with membership open to those who fulfil the eligibility criteria laid by the constitution of
IEA. Through regular outreach programs like, “Conferences, Courses, Publications and Seminars”
IEA disseminates information among scholars to increase their understanding of economics. Both
IEJ and IEA work in tandem encouraging members to share their research work findings and
contribute scholarly articles in Annual Conferences and for publishing in special editions of the IEJ
by maintaining relevance of the journal.

My special thanks and gratitude to our Chief Convenor, IEA Dr Anil Kumar Thakur, Patron Dr G.
Viswanathan, Association President Prof. A.D.N. Bajpai for his valuable contribution for the growth
of the Indian Economic Association.



The Indian Economic Journal was founded by Prof. CN. Vakil and Prof. R. Balkrishna in 1953
and has over the years become a covered internationally acclaimed journal in Economics due
to high ethical and quality standards maintained by successive editors. I take the opportunity to
acknowledge the contributions of Prof. Sukhadeo Thorat in transforming Conference Volumes of
IEA into special editions of Indian Economic Journal and Dr Anil Kumar Thakur, Chief Convener
of IEA for taking efforts to sustain the quality and ratings of IEJ along with the Managing Editor of
IEA, Prof. Sudhanshu Bhushan. I take this opportunity to thank all the secretaries for taking this to
greater heights.

I would like to thank all the authors, and co-authors for their scholarly article contributions for the
Conference. I would also like to express my sincere gratitude to the contributors, reviewers, and
organizing team whose efforts have greatly enriched this volume. It is my hope that this edition
inspires new perspectives and makes a meaningful contribution to the discourse surrounding India’s
digital economy.

I extend my heartfelt thanks to all the reviewers and the editorial support team for their invaluable
contributions. I am particularly grateful to Dr. S. Narayanan, Dr. M. Dillip Anand, Prof Prashant
Kulkarni, Dr Mansi Bansal, Dr. Pragati Krishnan, Dr. Raj Kamal Roy, Dr. Nameirakpam
Taibangnganbi, Mr. R. Tharmaraj, Mr. N. Shriram, Mr. L. Suman Raj, Mr. R. Nayan Jain, and Mr. B.
Nishanth for their unwavering dedication and meticulous efforts in bringing out the special issues of
the Indian Economic Journal within the scheduled timeline.

I also place on record my sincere appreciation to Mr. Syed Mohideen, Managing Director, Phoenix
Print Hub, Mr. Syed Ghouse Madhani, Mr. A.M. Syed Ahmed Hussain, Mr. A. Abdul Rahaman
at the Phoenix Print Hub, Chennai, our print service partner, for their neat execution and timely
delivery of the printed volumes.

Ravindra K. Brahme
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Why Decision Makers Act on Al They Cannot Evaluate: Epistemic Opacity
as a Failure Mode of Al-Enabled Decision Support

D. Saravanan*®
Dennis Joseph**
BholeNath Thakur***

Abstract

Al-enabled decisions often force people to use outputs that are operationally actionable but impossible or
costly to inspect or interrogate. Trust, transparency, and explainability research has begun to explore this
phenomenon but says little about contexts in which reliance continues even when decision makers feel
uncertain, constrained at the time of decision. Viewing this pattern through a DSS lens suggests it is a
decision-stage failure mode that occurs when evaluable insights are unavailable. We define this state as
epistemic opacity: when users cannot access or understand the justification for an Al system's output but
are required to use it. We theorize and provide empirical evidence for epistemic opacity as a decision-
relevant psychological state across three studies. First, we inductively generate dimensions of epistemic
opacity from qualitative interviews (Study 1). We then develop and validate a psychometric scale that
measures epistemic opacity (Study 2). Finally, we experimentally show that epistemic opacity leads to
greater reliance on Al, less verification behavior, and less accurate decisions (Study 3). Together, these
studies reveal epistemic opacity as an important psychological process underlying calibrated reliance on
Al-enabled DSS.

Keywords: Decision support systems; Epistemic opacity; Al-enabled decision support; Decision
performance; Verification effort; Calibrated reliance

1. Introduction

Artificial intelligence (Al)-supported decision making often necessitates decision makers to take action on
algorithmic output when making judgments that impact people's lives, ranging from medicine to finance,
law, and public administration (Arnott & Pervan, 2008; Shim et al., 2002). Rather than presenting decision
makers with structured information or rule-based recommendations, many Al-enabled decision support
systems (DSS) output probabilistic predictions, scores, rankings, or classifications for human judgment,
evaluation, and use during high-stakes decision tasks. In these situations, performance is contingent upon
both algorithmic accuracy as well as how users update judgments, allocate cognitive effort, monitor
comprehension, check system outputs, and calibrate when reliance is warranted. Such behavioral processes
have long been topics of investigation within the DSS literature and are known to affect misuse,
overreliance, and decision quality (Parasuraman & Riley, 1997; Todd & Benbasat, 1991).

Seen through the lens of decision support systems research, this pattern represents less a failure of
persuasion or confidence and more a failure of evaluability at the time of decision. Decision makers might
proceed on the basis of Al-generated recommendations that they cannot meaningfully interrogate, justify,
or contextualize—explained or not, despite their uncertainty or skepticism. In these cases, reliance may
stem not from users’ belief in the system’s correctness but rather from their belief that further evaluation
would be less diagnostic or epistemically fruitful. As described by classic DSS work, these are failures of
metacognitive monitoring and revision of judgment: users must make judgments based on system outputs,
but lack the epistemic wherewithal to know whether they understand enough to trust their seeming
understanding,
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whether further checking would be useful, or how much additional evaluative effort would merit. (Todd &
Benbasat, 1991). From a DSS perspective, this paper examines a decision-stage constraint that helps explain
when increased system use and reliance diverge from decision quality, thereby extending foundational DSS
concerns with calibration, verification behavior, and judgment revision.

These issues are especially pertinent for output-sensitive systems that generate fluent and contextually
appropriate outputs while masking their evidential groundings or inferential pathways (Bender et al., 2021;
Crawford & Paglen, 2021). Crucially, this limitation does not just apply to outputs from technically opaque
or “black-box” models. Outputs that include explanations or interpretable representations may still be hard
or impossible to verify at decision time if users lack the means to assess whether provided information is
diagnostic for making a decision about the target subject. While this limitation has been recognized for
years in the accountability and transparency literature on Al systems (Ananny & Crawford, 2018; De Laat,
2018), much work on human—Al decision-making continues to frame this issue in terms of trust or
explainability, providing scant perspective on epistemic limitations at decision time and their impact on
verification behavior and decision-making.

This work answers the question: Why do decision makers delegate greater weight to Al outputs when they
have less capacity to evaluate those outputs at decision time? We contribute to the Decision Support
Systems (DSS) literature by identifying epistemic opacity as a decision-stage evaluability constraint and
specifying the behavioral mechanism through which it alters reliance calibration, verification behavior, and
decision performance in Al-enabled DSS. Existing explanations based on trust, explainability, or
automation bias describe important facets of human—Al interaction, but fall short of explaining reliance
behavior when evaluative access is constrained and verification effort is believed to be nondiagnostic. In
these settings, reliance is better understood as a decision-stage epistemic barrier that influences effort
allocation, judgment revision, and verification behavior—not just heightened confidence or persuasion.

We frame this limitation as epistemic opacity: decision-relevant epistemic circumstances enabled by Al
decision support systems wherein decision makers do not have substantive access to the rationale behind
Al recommendations but are nevertheless expected to rely on them. Epistemic opacity serves as an inhibitor
of metacognitive evaluation by reducing perceived diagnosticity of verification and shifting effort
investment away from judgment revision. Under conditions of restricted epistemic access, decision makers
can spare cognitive effort by adopting Al suggestions—even if they do not trust or agree with them. This
process governs reliance, verification behavior, and decision accuracy, accounting for increased system use
alongside declining decision performance.

We take a multi-study, mixed-method approach toward understanding epistemic opacity as a mode of Al-
enabled decision support failure. Study 1 derives dimensions and boundary conditions inductively from
qualitative data gathered from professionals reasoning through consequential decision tasks to illustrate
when and how epistemic opacity is encountered at the point-of-decision. Study 2 both creates and validates
a measure of epistemic opacity as a user-facing epistemic condition and positions it relative to trust,
explainability, and other closely-related constructs. Study 3 operationalizes decision support experiments
in a manner consistent with the extant DSS experimental tradition to provide evidence that higher levels of
epistemic opacity led people to rely more on the Al's output, verify less, and make less accurate decisions
across task situations.

While we broadly conceive of Al-assisted decision making, our concern is specifically judgment tasks
(diagnostic assessment, risk judgment, prediction-powered recommendation) where the human remains
accountable for decisions and explanations thereof. In such contexts, epistemic opacity is a pernicious
threat: decision makers may defer to the Al more readily, while checking, learning, and accountability
decrease. Conceptualizing epistemic opacity as a decision-stage epistemic constraint of Al-enabled DSS,
we make two contributions to DSS theory. First, we specify a behavioral pathway through which rising
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system use may occur alongside poorer decision quality. Second, we explain why reliance metrics fail as
standalone proxies for DSS effectiveness.

2. Conceptual Background
2.1 Opacity and Explainability in AI-Enabled Decision Making

The judgment and decision-making literature evaluating decision aids has long recognized that high quality
output is insufficient if users cannot understand, critique, or effectively incorporate system outputs into
their judgment strategies (Todd & Benbasat, 1991; Arnott & Pervan, 2005). Assumptions that underlie
much of the DSS tradition require users to be able to inspect system inputs, understand system reasoning
processes, and map outputs to relevant aspects of the decision task. Al-enabled decision support challenges
many of these assumptions as they become increasingly dependent on data-driven and machine learning—
based models. Rules are no longer necessarily inspectable, nor is the inferential logic necessarily transparent
to users as many Al applications output results derived from unfamiliar or hidden statistical processes that
users cannot readily see, audit, or verify during use.

Much of the work has framed this problem as algorithmic or computational opacity due to model
complexity, data scale, or institutional limitations on disclosure (Burrell, 2016). Framed in terms of DSS,
opacity becomes salient not inherently as a feature of models but where it limits users’ capacity to assess
the relevance, reliability, or appropriateness of outputs given their judgment context. Philosophy has
addressed opacity in knowledge and justification (Humphreys, 2004; Creel, 2020). Parallel work in
judgment and decision-making research examines how opacity affects calibration and evaluative
assessment during decision making. The critical issue for DSS is if opacity limits evaluability at decision
time such that judgment cannot be revised or decision aids properly leveraged.

To support evaluability and calibrated reliance, explainability and transparency have therefore been
proposed as design interventions. Methods for explainable Al generate feature attributions, rules, or post
hoc rationales that attempt to make the system’s behavior more intelligible to its users (Lipton, 2018; Rai,
2020). In decision-making contexts, explainability is commonly posited to help with calibration by allowing
users to challenge, verify, or contextualize the system’s outputs in light of the task.

Concurrently however, past work has shown practical limitations on explainability. These explanations can
be incomplete, loosely tied to inferential processes, or difficult to evaluate for decision relevancy if they
are approximate to complicated models (Lipton, 2018; Rudin, 2019). Additionally, the decision maker may
not have sufficient time, expertise, or contextual information to know if given explanations are decision-
diagnostic for a given instance. Therefore, explainability alone will not necessarily solve for these
constraints at time of decision.

2.2 Trust, Reliance, and Human—AI Decision Behavior

Related work within human—AlI interaction has considered trust in automation. Trust has typically been
defined as a psychological state comprised of beliefs concerning the system's competence, reliability, or
benevolence (Mayer et al., 1995; McKnight et al., 2002). There is a large body of empirical evidence
showing that trust affects adoption, reliance, and override behavior, and that mis-calibrated trust can result
in automation bias or automation over-/under-use (Parasuraman & Riley, 1997; Skitka et al., 1999; Hoff &
Bashir, 2015).

Trust has often been conceptualized as a mediator variable between system features (accuracy,
transparency, explainability etc.) and reliance or decision-making outcomes (Gefen et al., 2003; McKnight
et al., 2011). Following studies applied this reasoning to Al systems, looking at how explainability,
familiarity and perceived intelligence affect trust and appreciation for algorithms (Logg et al., 2019;
Glikson & Woolley, 2020) also in generative Al systems (Huynh & Aichner, 2025).
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It is also important to note that reliance on automation advice cannot be fully explained by trust. Previous
research found decision makers rely on automation even when they express low trust in its capabilities
especially when verification is expensive, impossible, or limited by time constraints (Dzindolet et al., 2003;
Mosier et al., 1997). On the other hand, participants may express high trust but continue to verify frequently
or show override behavior. Therefore, while trust appears to reflect people's evaluative judgment about the
Al system, it does not explain how users apportion effort, monitor understanding, or determine if
verification is even possible during decision tasks aided by Al

This distinction is important from a DSS perspective. Decision aids do not only influence beliefs about
what systems can do; they influence users’ attention allocation, effort exertion, and opportunity for
verification when making decisions (Todd & Benbasat, 1991; Arnott & Pervan, 2008). Thus, reliance on
Al decision outputs may be a function of both trust and decision situations where evaluative alternatives
are absent or verification is deemed nondiagnostic. Here reliance may still occur in low trust conditions,
detrimentally affecting calibrated reliance and decision outcomes.

2.3 Toward an Epistemic Perspective on AI-Enabled Decision Making

Research on opacity, explainability, trust, and reliance considered together yields substantial understanding
of human—AlI interaction, but still neglects an important question about the epistemic conditions under
which decision makers are provided Al outputs and tasked with taking action. As currently formulated,
these constructs focus on properties of the systems (system transparency, explainability) or the user (trust)
themselves and thus afford minimal theoretical purchase on cases where people are required to rely on Al
suggestions but are given little or no ability to scrutinize, contest, or justify those outputs as part of their
judgment. Explainability refers to properties of system output intended to make model behavior intelligible,
whereas epistemic opacity refers to a decision-stage evaluability constraint experienced by the user.

This shortfall is especially significant when decisions aided by Al are made under time pressure,
accountability demands, or high stakes (Arnott & Pervan, 2008; Jarrahi, 2018). The crux of the issue is not
users’ trust in Al or provision of explanations by systems, but whether decision makers possess enough
epistemic access to enable metacognitive monitoring, evaluative control, and verification when decisions
are made.

Epistemic opacity adds to existing notions of explainability and trust by carving out evaluability subject to
decision-stage limitations. Explainability describes whether systems offer representations that are meant to
make model behavior understandable. Epistemic opacity describes whether or not decision makers can
evaluate, interrogate, and contextualize the justification for Al-produced outputs in the context of a given
task. Trust, instead, describes beliefs about system competence or reliability. These concepts converge at
the decision juncture: A decision maker can trust an Al system or receive explanations from it and still lack
epistemic access to know whether verification would be meaningful or if their perceived understanding is
justified.

For example, suppose we have an Al clinical decision support system that outputs feature attributions/rules
with its predictions. The model may seem interpretable but there may still be epistemic opacity if the doctor
cannot verify if the features shown are actually good evidence, if there are missing contextual variables that
matter, or if the provided explanation is atypical of the model's general behavior. On the other hand, there
may be workarounds for epistemic limitations in fields like finance/budgeting or transportation if there are
standard operating procedures, supervision, or track records that supplement the model even if it is not very
explainable.

Taken together, these examples show that epistemic opacity emerges not as the lack of explainability per
se or low trust, but rather as a decision-relevant epistemic condition caused by the interplay between system
affordances, task demands and users’ evaluative capacity. Building upon this conceptualization, next we
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formally define epistemic opacity as a metacognitive limitation faced by decision makers when engaging
with Al-enabled decision support.

2.4 Epistemic Opacity as a Metacognitive Constraint

Epistemic opacity can alternatively be described from a cognitive perspective as a limitation on
metacognitive accessibility when forming judgments. Metacognition refers to people's knowledge and
cognitive regulation of their own cognitive processes (Flavell, 1979; Nelson & Narens, 1990).
Metacognitive accessibility to evidence necessary for good judgment not only includes information about
what to believe, but second-order knowledge as to whether one knows enough to make a judgment, whether
further confirmation would be helpful, and how much cognitive effort one should expend in further
evaluation.

Epistemic opacity interferes with these metacognitive judgments by obscuring the evidence or reasoning
underlying Al-generated outputs. If a decision maker cannot meaningfully question why a certain
recommendation was made, they will have less ability to judge if their feeling of understanding is justified
or if seeking further confirmation would be diagnostic. This is akin to failures in monitoring one's own
knowledge previously seen in other judgment domains (Koriat, 1997).

Epistemic opacity also ties into the illusion of explanatory depth—people's tendency to overestimate how
well they understand complex systems (Rozenblit & Keil, 2002). Fluent or superficially-interpretable
outputs from Al systems can reinforce illusions of understanding. These outputs give us a sense of knowing
how the system works without affording us any epistemically diagnostic access. We may then
systematically overestimate our understanding and underinvest in taking steps to verify it.

Crucially, epistemic opacity is neither equivalent to uncertainty, cognitive effort, nor confidence. Decision
makers may feel uncertain or exert high effort or report low confidence but still be able to enhance
evaluation by engaging in further analysis or verification. Epistemic opacity characterizes situations in
which that ability is epistemically limited at the time of decision. Here, greater reliance may stem not from
successful persuasion, but from judgments that further evaluative effort would be uninformative or useless.
Framing epistemic opacity in this way treats it as a decision-stage epistemic constraint with predictable
effects on effort allocation, verification behavior, and reliance in Al-enabled decision making.

3. Study 1: Construct Emergence
3.1 Research approach and method

The goal of Study 1 was to inductively learn about decision makers lived experiences with Al-generated
outputs when using an Al-enabled decision support system during judgment tasks. We sought to make
visible the epistemic conditions where reliance, verification, and justification take place (or not) at the
point-of-decision, when users must act on Al outputs at the point of decision while remaining accountable
for explaining their decisions afterward. We took a qualitative approach because these decision-relevant
cognitive processes are theoretically central to DSS but are not easily observable in experimental studies,
especially when evaluative pressures guide effort investment and judgment revision during decision making
“in the wild”. Following established precedent in information systems research, we grounded theorizing in
participants lived experiences using Al as decision support (e.g., Weick, 1988), drawing upon prior work
that surfaces cognitive processes and sensemaking through qualitative methods (Langley, 1999; Maitlis &
Christianson, 2014; Berente et al., 2019).

We interviewed individuals who frequently used Al-enabled technologies as inputs to consequential
decision-making tasks. Participants were from fields of finance, medicine, law, consulting, and software
development. This sample stems from professional contexts that both feature high-stakes judgment and
have seen growths of algorithmic output used as informational inputs to human judgment (Arnott & Pervan,
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2008; Jarrahi, 2018). We recruited participants through professional networks and industry contacts.
Participants differed in their overall professional experience and how often they used algorithms as
information providers. This allowed us to understand whether the identified epistemic conditions were
unique to novice users or experienced decision makers as well. Table 1 includes participant demographics.

Table 1. Sample Characteristics (N = 40)

Panel A: Overall Sample Characteristics

Number of participants 40

Mean years of professional experience 20.20

Standard deviation (years of experience) 8.99

Domains represented Consulting, Finance, Law, Medicine, Software
Panel B: Domain Distribution | n | %
Finance 14 | 35.0
Medicine 9 225
Consulting 8 120.0
Software 7 | 175
Law 2 150

Note. Participants were mid- to late-carcer professionals spanning multiple high-stakes knowledge
domains. Al use varied from occasional to frequent, enabling examination of epistemic opacity beyond
novice unfamiliarity.

Interview protocols centered on specific decision episodes during which participants integrated Al-
generated output(s)—be they predictions, recommendations, or explanations—into judgment and choice.
Participants detailed how they assessed these outputs, how (or if) they verified them, and how using Al
influenced their decision-making as they were in the process of deciding. Interviews were designed to avoid
priming and did not explicitly mention trust or transparency (or opacity).

Our emphasis on experienced users was motivated by theory and not mere convenience. According to DSS
theory, epistemic constraints should be particularly salient for expert decision makers because they are
more likely to have pre-established expectations about evaluability, justification, and epistemic control.
Expert users are also more likely to have the skills and expertise necessary to question evidence, recognize
mistakes, and reason about alternatives; when Al-enabled DSS limit users’ abilities to engage in these
activities, resulting epistemic constraints should matter more. In that sense, dependence under conditions
of epistemic opacity is not necessarily indicative of user naiveté or incompetence, but rather a lack of
epistemically reasonable alternatives for scrutinizing Al output at decision time. If we observe these
dynamics among users with relevant expertise, we have reason to believe that epistemic opacity is a
generalizable feature of Al-enabled decision making.

3.2 Data analysis

The interview transcripts were coded. Using open coding initially, themes emerged around participants
describing how they evaluated, checked, and acted upon Al information while completing decision tasks
(Langley, 1999). Axial coding grouped themes into categories around how participants expressed whether
or not they were able to examine, question, and explain Al information while completing decision tasks.

Across comparisons between cases, domains and experience levels, category refinement, and
negative/deviant case analyses, we worked to explicate each dimension's conceptual boundaries (Maitlis &
Christianson, 2014). Memoing and discussion also informed our theorizing, adhering to recommendations
for such practices (Berente et al., 2019; Seidel et al., 2019). Qualitative analyses resulted in several
convergent themes illustrating participants shared epistemic condition which influenced evaluability and
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verification judgments during Al-assisted judgment, distinct from evaluations of system correctness or
explanation presence. Illustrative quotes for each dimension are displayed in Table A3 (Appendix).

3.3 Emergent dimensions of epistemic opacity

The relative frequency with which each dimension appeared across participant accounts is reported in Table
Al (Appendix), providing descriptive support for their empirical prevalence.

3.3.1 Illusory intelligibility

Participants provided examples of what we call illusory intelligibility: cases where Al outputs seemed fluent
or made sense at a surface level, but where participants felt they could not reason about why those outputs
were produced, or if they were appropriate for the decision-making task at hand. Recommendations or
explanations were described as fluent (e.g., linguistically or statistically) without providing much
information useful for participants to reason about the substance of those outputs. In line with other
criticisms of explainability approaches which provide only the appearance of interpretability, but lack
grounds for decision-diagnostic epistemic access (Lipton, 2018; Burrell, 2016), participants noted that this
fluency sometimes lulled them into not questioning outputs when they should have been uncertain.

3.3.2 Uninspectable justification

Uninspectable justification captures participants’ responses that they could not see or evaluate the evidence
that supported the Al-generated output. Even if explanations, confidence scores, or summaries were
available to participants, they still explained that they could not tell what data, assumptions, and trade-offs
were used to produce the output, or if those factors were appropriate for the decision context at hand.
Relatedly, this factor draws from philosophical descriptions of computational opacity that focus on one’s
inability to access justificatory elements regardless of system accuracy (Creel, 2020; Humphreys, 2004).
Practically speaking from a DSS standpoint, participants noted that this inability to see justification
prevented them from being able to justify a decision to themselves or others, especially in medical and legal
contexts.

3.3.3 Interactional closure

Interactional closure described how participants perceived a lack of ability to inquire about, interrogate, or
otherwise disrupt Al outputs while interacting with the systems. Outputs were experienced as authoritative
or otherwise final with little affordance for follow-up questions, counterfactual reasoning, or adjusting the
provided information to local context. Unlike previous generations of DSS where one could change inputs
and see corresponding shifts in outputs (Todd & Benbasat, 1991), participants explained interacting with
Al felt like it closed off further opportunity for evaluation. This inability to inquire further cemented
participants’ perceptions that, novices and experts alike, there was little opportunity to question the logic
of the system beyond accepting or rejecting its outputs. Figure 1 illustrates the dimensional structure of
epistemic opacity. Patterns of co-occurrence among the three dimensions are reported in Table A2
(Appendix), illustrating that while the dimensions frequently co-manifest, they remain analytically
distinguishable.

Epistemic Opacity
(Epistemic Condition)

lllusory nlnspectable Interactional
Intelligibility Justification Closure

Figure 1: Dimensional structure of epistemic opacity
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3.4 Boundary conditions and negative cases

We used negative and boundary cases to sharpen construct boundaries. In some cases, participants reported
epistemic opacity but not epistemic discomfort; this was common for low-stakes decisions and situations
in which Al-generated content was a supplementary component. Conversely, participants sometimes
mentioned epistemic discomfort but not epistemic opacity; such cases often involved organizational
pressures to be held accountable for decisions made without interacting with the Al system. Crucially,
participants with significant professional experience and high frequency of Al usage reported experiencing
epistemic opacity. These finding rule out alternative explanations for epistemic opacity, such as lack of
expertise or familiarity. All negative and boundary cases are summarized in Table A4 (Appendix), which
further demonstrates how epistemic opacity can be differentiated from other similar constructs like
uncertainty or distrust.

3.5 Definition of epistemic opacity
Synthesizing these findings, we define epistemic opacity as:

A decision-relevant epistemic condition in Al-supported judgment in which individuals are unable
to meaningfully inspect, evaluate, or interrogate the justification underlying Al-generated outputs,
while still being required to act on those outputs.

Three points are worth emphasizing about this definition. First, epistemic opacity is about access to reasons
at judgment time, not latent attitudes or beliefs about the Al system itself. Second, it occurs in decision
contexts where judgment must be paired with action—not hypothetical evaluations of transparency or
explainability. Third, epistemic opacity inheres neither in system affordances nor users themselves, but in
the relation between system features, task requirements, and users’ ability to evaluate system output.

3.6 Summary and implications for subsequent studies

Study 1 grounds epistemic opacity as a meaningful, empirically motivated epistemic condition involving
illusory intelligibility, uninspectable justification, and interactional closure. We elaborate these factors and
their boundaries conditions, and demonstrate epistemic opacity as an empirically distinct decision support
failure mode that shapes evaluation, verification, and reliance behavior at decision-time. While Study 1
participants often reported feelings of epistemic discomfort, we view discomfort as a subsequent
experiential outcome, not a criterion factor of epistemic opacity. In Study 2, we construct and validate an
epistemic opacity measure and demonstrate its empirical distinction from trust, explainability, and similar
constructs.

4. Study 2: Measurement Development and Nomological Validity
4.1 Scale Development

Study 2’s primary purpose was to create a reliable and valid measure of epistemic opacity, and begin to
position this construct in a nomological network that we believe to be relevant for Al-enabled decision
support. The construct was not intended to correspond to another system attribute or evaluative attitude.
Instead, we strove to operationally define a decision-stage epistemic condition under which users go about
expending effort, verifying, and revising judgment while using Al for decision support. Consistent with
recommendations for scale development (e.g., Aguinis & Edwards, 2014; Kline, 2016), we iteratively
generated, empirically refined, and validated items. As our ultimate measurement properties were quite
strong, we also took steps to ensure our results were not simply due to overfitting by estimating alternative
specifications and out-of-sample replications.
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Item generation was informed by qualitative results from Study 1. First, items were derived from
participants’ descriptive language surrounding their experience making evaluations of Al recommendations
across three identified dimensions: illusory intelligibility, uninspectable justification, and interactional
closure. Items were intended to target subjective perceptions of epistemic access and evaluability while
engaged in decision-making tasks rather than affective states or summative evaluations of system quality
(i.e., trust) to allow for modeling of decision-stage behavior while using DSS (Mayer et al., 1995; Glikson
& Woolley, 2020).

The initial item pool was evaluated for clarity, redundancy, and concept fit by domain experts familiar with
human—AI interaction. Minor wording edits were made to improve interpretability while maintaining
substantive meaning. The final scale included four epistemic opacity items (EO1-EO4). Items were
administered with measures of algorithmic fairness (AF), perceptions of explainability (EXP), and
epistemic discomfort (ED). The sample consisted of working professionals who completed an online
survey. Participants were drawn from a variety of domains in which they interact with Al-enabled decision
support.

4.2 Measurement Rationale: Reflective Specification of Epistemic Opacity

Epistemic opacity was thus defined from the perspective of the user as a decision-stage epistemic condition
that one finds oneself in when needing to make a decision. It is not a list of qualities that a system either
possesses or lacks. While several distinct themes have been identified as facets of this state, they are
ultimately intertwined expressions of the same deficit in evaluability that people experience when judging
AL

Epistemic opacity was therefore operationalized as a latent variable, in line with previous measurement
models for cognitive and epistemic conditions relevant to DSS research including trust, cognitive load, and
uncertainty (Kline, 2016; Todd & Benbasat, 1991). Variation in users’ latent epistemic condition should
thus be reflected as covariance among indicators, which in this case reflect variation in users’ perceived
ability to inspect, interrogate, and justify Al-generated decisions upon receipt.

This specification aligns with the DSS tradition of modeling decision-maker states that influence effort
allocation, verification behavior, and reliance during decision support use, rather than treating epistemic
opacity as an objective property of Al systems themselves.

4.3 Measurement Model Assessment

We evaluated epistemic opacity's measurement properties with confirmatory factor analysis (CFA). We
specified four latent factors: epistemic opacity, algorithmic fairness, explainability, and epistemic
discomfort. These factors were specified as empirically distinct so that we could evaluate whether epistemic
opacity captures variance outside of decision-stage evaluability constraints already captured by commonly
used constructs that study Al-enabled decision behavior (Lipton, 2018; Rai, 2020). Descriptive statistics
for all measurement items, including skewness and kurtosis values, are reported in Table AS (Appendix).

The CFA produced strong standardized factor loadings. The fit of the proposed measurement model was
good. CFI and TLI were greater than the conventional cut-offs while RMSEA and SRMR demonstrated
good fit. Composite reliability and average variance extracted values suggested acceptable levels of internal
consistency and convergent validity. Cronbach’s alpha coefficients for all constructs are reported in Table
A6 (Appendix). Factor loadings and model fit statistics can be found in Table 2.



Table 2: Confirmatory Factor Analysis: Factor Loadings and Model Fit

Standardized Factor Loadings

Construct Item | Std. Loading
Epistemic Opacity EO1 0.897
EO2 0.910
EO3 0.890
EO4 0.895
Algorithmic Fairness | AF1 0.898
AF2 0.871
AF3 0.890
AF4 0.898
Explainability EXP1 0.846
EXP2 0.839
EXP3 0.835
Epistemic Discomfort | ED1 0.867
ED2 0.824
ED3 0.828

Note. All factor loadings are standardized and significant at p <.001.

Model Fit Indices: y%(71) = 68.07, p = .577, CFI = 0.951, TLI = 0.943, RMSEA = 0.026 (90% CI [0.000,
0.025]), SRMR = 0.020

The standardized factor loadings are shown in Fig. A1 in Appendix A. CFA models that collapsed epistemic
opacity with explainability or epistemic discomfort fit significantly worse, suggesting that epistemic
opacity reflects a correlated but distinct aspect of users’ experiences with Al-supported decision making
(Table A7, Appendix).

4.4 Discriminant Validity

Discriminant validity was analyzed using heterotrait—-monotrait ratio (HTMT). HTMT values between
epistemic opacity and comparison constructs were well below conservative criterion values. Epistemic
opacity captures variance not shared with algorithmic fairness, explainability, or epistemic discomfort.
HTMT matrix is available in Table 3.

Table 3: Heterotrait-Monotrait (HTMT) Ratios for Discriminant Validity

Construct EO | AF | EXP | ED
Epistemic Opacity (EO) — 0.53 {047 | 0.29
Algorithmic Fairness (AF) | 0.53 | — 0.61 | 0.32
Explainability (EXP) 0.47 | 0.61 | — 0.38
Epistemic Discomfort (ED) | 0.29 | 0.32 | 0.38 | —

Note. HTMT values below .85 indicate adequate discriminant validity. All construct pairs fall well below
this threshold, supporting the empirical distinctiveness of epistemic opacity from adjacent constructs.

Together, these findings suggest that epistemic opacity is empirically separable from conceptually
proximate constructs but theoretically orthogonal to them. Far from subsuming trust- or explainability-
based accounts, epistemic opacity accounts for whether decision makers believe additional inquiry and
validation are epistemically valuable at time of judgment.
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4.5 Alternative Specifications and Measurement Invariance

For robustness, we estimated alternative CFA specifications consistent with the dimensional structure
identified in Study 1. These alternative specifications yielded substantively identical conclusions,
reinforcing the unidimensional operationalization of epistemic opacity used in subsequent analyses. This
alternate specification had excellent fit and strong loadings of the first-order facets on the higher-order
construct. However, given the high intercorrelations among facets and theoretical emphasis on evaluability
as a unified epistemic condition, we retained the parsimonious unidimensional specification. Scaled chi-
square difference tests showed that there was not a significant decrease in model fit compared to the first-
order reflective model and conclusions about discriminant and nomological validity did not substantively
change.

Measurement invariance across decision domains was also assessed. We found support for configural,
metric, scalar, and latent means invariance across decision domains given that changes in CFI (<.003) and
RMSEA (< .010) values were well below recommended values (Table A8, Appendix). These results
indicate that epistemic opacity is measured equivalently across decision domains in which Al provides
support, reinforcing its general applicability within DSS research.

4.6 Incremental Validity

Hierarchical regression was used to test incremental validity with epistemic discomfort as the outcome
variable. Explainability, algorithmic fairness, and control variables (age, professional years, and frequency
of Al use) were entered in Step 1, and epistemic opacity was entered in Step 2. Table 4 reports the regression
coefficients and model statistics.

Table 4: Hierarchical Regression Predicting Epistemic Discomfort (Study 2)

Predictor Model 1 (SE) Model 2 (SE)
Explainability (EXP) 0.251*** (0.053) | 0.227*** (0.054)
Algorithmic Fairness (AF) | 0.147** (0.052) | 0.1067F (0.056)
Epistemic Opacity (EO) — 0.108 (0.051)*
Age 0.007 (0.006) 0.007 (0.006)
Years of Experience —0.003 (0.006) —0.003 (0.006)
Al Use Frequency 0.046 (0.055) 0.047 (0.054)
Intercept 2.061*** 1.905%**

R? 0.132 0.140
Adjusted R? 0.122 0.129

AR? — 0.008*

F for AR? — 4.42%

Note. N = 450. Unstandardized regression coefficients reported with standard errors in parentheses.  p <
10, * p <.05, ** p <.01, *** p <.001.

Epistemic opacity made a statistically significant unique contribution to explained variance. In line with
our expectations given the nature of construct validation in DSS research, the size of this incremental
contribution is modest but theoretically significant. Far from showing predictive supremacy, this result
suggests that epistemic opacity reflects a distinct epistemic failing germane to decision-stage experience
that is not yet captured by extant measures of explainability or fairness. Given the conceptual proximity
between epistemic opacity and adjacent constructs such as explainability and fairness perceptions, even
modest incremental variance is theoretically meaningful. Epistemic opacity was not designed to supplant
these constructs, but rather to capture a decision-stage evaluability constraint that operates alongside them.
Demonstrating incremental explanatory power, even of small magnitude, supports the claim that epistemic
opacity represents a distinct cognitive condition influencing decision-stage experience in Al-enabled DSS.
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4.7 Robustness and Replication

Analyses were repeated using a split sample for replication purposes. Results from the CFA were highly
similar to those found in the main sample, with factor loadings and construct correlations nearly identical.
The incremental validity effects were reduced, but remained consistent in direction. The CFA for full
replication can be found in Table A9 (Appendix).

4.8 Summary

Study 2 demonstrates that epistemic opacity represents a valid and reliable measure of a decision-relevant
epistemic condition in the context of Al-enabled decision support. Specifically, we show discriminant and
incremental validity evidence over and above explainability, fairness, and epistemic discomfort. Study 2
thus lays important measurement groundwork for understanding how evaluability constraints impact
reliance, verification behavior, and decision quality. The validated scale allows us to systematically test
when/how Al-enabled DSS cause blind reliance and uniquely impact calibrated reliance and decision
quality, which we do experimentally in Study 3.

5. Study 3: Behavioral Consequences of Epistemic Opacity
5.1 Study design and procedure

Study 3 tests whether epistemic opacity systematically influences behavior during use of Al-enabled
decision support. Studies 1 and 2 demonstrate that epistemic opacity is a measurable decision-stage
epistemic condition; Study 3 investigates whether this condition has causal consequences for decision-
relevant behavior when humans engage in Al-supported judgment and decision-making tasks. Reliance,
verification behavior, and decision accuracy are among the theoretical targets we measure, as these
constructs have long been the focus of DSS research studying decision aid use, misuse, and performance
(Todd & Benbasat, 1991; Parasuraman & Riley,1997; Shim et al., 2002).

Taken together, these findings suggest how decision support systems may influence users' investment of
cognitive effort, epistemic vigilance, and persistence of evaluative control when updating judgments. Users
often seek out Al systems in order to make better decisions, but epistemic access restrictions may influence
users' monitoring of understanding, evaluation of recommendations, and judgments about whether further
evaluation is worth it. Study 3 thus tests for a mechanism causally linking Al-enabled decision support to
higher system use and reliance and lower verification behavior and decision performance.

Specifically, we argue that epistemic opacity limits access to justificatory information during decision-
making. This restricted access should reduce the perceived diagnosticity of verification—that is, the belief
that additional checking would yield useful information. When verification is perceived as less informative,
decision makers are expected to decrease evaluative effort and accept Al recommendations more readily.
Decreasing effort toward verification increases reliance while decreasing judgment revision and error
detection, negatively impacting decision accuracy. Epistemic opacity is theorized to influence behavior
through reductions in perceived diagnosticity and verification effort, which in turn affect reliance and
decision accuracy. The result is uncalibrated reliance as opposed to calibrated reliance.

We tested these predictions in a between-subjects decision support experiment where participants
completed a judgment-revision task using either an Al-based decision aid designed to induce low or high
epistemic opacity. The task required participants to evaluate case-based scenarios and revise initial
estimates after viewing Al-generated recommendations with objectively correct solutions. To manipulate
epistemic opacity, two versions of the system were created that varied on whether users could inspect,
interrogate, and contextualize the system’s recommendations during use. This manipulation was targeted
at system-level epistemic access to induce user-experienced variation in epistemic opacity (i.e.,
operationalized as a perceived epistemic condition after completing the task). Thus, the manipulation
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operates at the level of system affordances, while epistemic opacity is modeled as the user-experienced
epistemic condition induced by those affordances and measured post-task. The low-opacity system
provided inspectable rationales and allowed users to interrogate the system. The high-opacity system
presented users with confident recommendations, but did not provide users with any meaningful
justificatory access or interactive affordances. Importantly, system accuracy was held constant across
conditions; only epistemic access to justificatory information and interactional affordances varied.

Participants completed the task alone in an online setting. Subjective ratings of epistemic opacity and
reliance on the Al recommendation were assessed after task completion. Behavioral outcomes included
objective decision accuracy (our operationalization of decision quality) and verification behavior.
Verification was operationalized as engagement in reviewing, checking, or otherwise attempting to
interrogate the Al recommendation, when such options were available. In practice, verification behavior
was captured via time spent engaging with available inspection features within the interface. This measure
operationalizes the extent to which users were willing to exert effort into epistemically evaluating the AI’s
recommendation. Age and prior Al experience were also included as covariates, per previous studies on
reliance and automation calibration (Dzindolet et al., 2003; Hoff & Bashir, 2015). Although highly
simplified, the task maintained some intrinsic properties of DSS usage; namely, participants revised
judgments under uncertainty, were held accountable for outcomes, could optionally verify uncertain
information, and maintained control over their decisions. Similar to prior work in the DSS experimental
paradigm, we can appropriately operationalize decision quality as decision accuracy because participants
were presented with a well-defined judgment problem with objectively correct solutions; performance
differences can therefore be interpreted as stemming from differences in judgment revision and reliance
rather than preferences (Todd & Benbasat, 1991; Parasuraman & Riley, 1997). Consistent with the DSS
experimental tradition, decision accuracy is an appropriate operationalization of decision quality in
structured judgment-revision tasks with objectively correct solutions, as performance differences reflect
calibration and effort allocation rather than preference heterogeneity.

5.2 Manipulation check

An independent samples t-test was conducted to determine if the experimental manipulation resulted in
significantly different levels of perceived epistemic opacity between conditions. Results show that
participants who were placed in the high-opacity condition experienced significantly higher epistemic
opacity than those in the low-opacity condition (see Table 5).

Table 5: Manipulation Check for Epistemic Opacity Condition

Condition Mean Perceived Opacity | SD | N
Low Opacity (0) | 3.04 0.80 | 120
High Opacity (1) | 4.72 0.74 | 120

Note. Welch’s t-test indicated a significant difference between conditions, #236.82) = 16.90, p <.001.

We can be confident, therefore, that our manipulation did indeed change perceptions of epistemic opacity
and that we can legitimately assess downstream behavioral consequences. Our method of manipulation is
consistent with previous DSS experiments that manipulate informational cues and system affordances that
are expected to affect reliance and decision behavior (Korber et al., 2018).

5.3 Effect of epistemic opacity on reliance

We initially tested whether epistemic opacity influenced reliance on the Al decision aid. We coded reliance
as whether participants endorsed the AI’s recommendation when giving their final decision. Regression
results indicated that assignment to the high-opacity condition significantly increased reliance after
accounting for age and Al experience. That is, participants assigned to the high-opacity condition—
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designed to restrict epistemic access to justificatory information—were significantly more likely to follow
the AI’s recommendation than those assigned to the low-opacity condition. Figure 2 presents mean reliance

by condition.
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Figure 2: Effect of epistemic opacity on reliance on Al output

This result is aligned with previous findings from DSS studies of automation bias/reliance effects under
uncertainty (Mosier et al., 1997; Skitka, 1999; Dzindolet et al., 2003). Of note however, is that this pattern
of results suggests increased reliance can stem not only from trust/perceived competence but also from
epistemic limitations that preclude users from thoroughly evaluating Al-supported decisions, leading to
high reliance even without high confidence/agreement.

5.4 Effects on decision accuracy and verification behavior

We then investigated whether epistemic opacity impacted decision accuracy and checking behavior.
Decision accuracy was measured by how correct participants' final decisions were. Checking behavior was
measured by how much time they spent performing available verification tasks.

Regression analyses revealed that assignment to the high-opacity condition led to lower decision accuracy.
Specifically, users were more likely to accept Al recommendations without adequately updating their
judgment under high-opacity conditions, leading to worse performance (see Figure A2). Assignment to the
high-opacity condition also led users to spend less time verifying recommendations: users spent less time
trying to assess or question Al recommendations made through opaque systems, even when verification
was possible.

Reduced verification under high epistemic opacity was not accompanied by disengagement from the task,
as participants continued to make deliberate acceptance decisions. Although perceived diagnosticity was
not directly measured in this study, the observed reduction in verification time under conditions of restricted
epistemic access is consistent with the theorized mechanism. That is, when participants lacked meaningful
access to justificatory information, they devoted less effort to verification, suggesting that further evaluation
was perceived as epistemically uninformative. Future research should directly measure perceived
diagnosticity to more fully test this mediating pathway. Participants were engaged and continued to exert
control by choosing when to accept information, but they chose not to verify as much because doing so did
not seem worthwhile. When information was less diagnostic due to epistemic constraint, less effort was
devoted to verification. This result converges on prior DSS work describing cognitive offloading and
automation bias (Todd & Benbasat, 1991; Parasuraman & Riley, 1997), but importantly reveals the
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epistemic conditions that can lead to such cognitive offloading. Regression results when including reliance,
accuracy, and time spent verifying are included in Table 6.

Table 6: Regression Results Predicting Behavioral Qutcomes (Study 3)

QOutcome Condition Effect (b) | SE | t p

Reliance Score +0.72 0.11 | 6.34 | <.001
Decision Accuracy | —0.10 0.02 | =6.57 | <.001
Verification Time | —6.53 1.82 | —=3.58 | <.001

Note. Models include age and Al experience as covariates. Positive coefficients indicate higher values in
the high-opacity condition.

Together, these findings suggest the presence of a reliance failure mode where reliance increases as
verification and decision quality decrease. These findings help explain why reliance alone is not an adequate
measure of effective Al-enabled decision support. Results from a mediation analysis with perceived
epistemic opacity as the mediator revealed partial mediation, providing indirect support for the theorized
mechanism linking restricted epistemic access to behavioral outcomes. (see Table A11, Appendix).

5.5 Replication experiment

We ran a replication experiment with a different task context and sample that manipulated epistemic opacity
in the same way as the main experiment to test for robustness. Results were nearly identical to those
observed in Experiment 1. The results of the manipulation check for Experiment 2 are presented in Table
A10 (Appendix). Assignment to the high-opacity condition in the replication experiment increased reliance
and decreased decision accuracy above and beyond task context, age, and familiarity with Al (see Table
A12 in Appendix for full regression results). Effects on verification time also replicated.

Overall, these results confirm that the behavioral effects of epistemic opacity generalize to other decision
contexts and reaffirm their importance for Al-enabled decision support.

5.6 Summary

Study 3 offered causal evidence that epistemic opacity systematically influences how decision makers use
Al-enabled decision support. Manipulating system-level epistemic access to induce higher perceived
epistemic opacity caused increased reliance on Al recommendations, less verification effort, and poorer
decision accuracy. From a DSS perspective, these results help to identify epistemic opacity as a failure
mode where greater system use does not necessarily entail greater evaluative engagement or calibrated
reliance. Systems limiting epistemic access may thus operate successfully insofar as certain metrics like
adoption or reliance are concerned, while quietly impairing judgment revision and decision performance.
Epistemic opacity is something we should accordingly consider not just as a perceptual challenge, but as a
design and governance issue with meaningful consequences for Al-enabled decision support.

6. Discussion

In this paper, we study the impact of epistemic limitations on human judgment with Al as decision support.
We demonstrate in three studies that constrained epistemic access to the justification for Al-generated
outputs causally impacts decision makers' monitoring for understanding, cognitive effort distribution, fact-
checking, and reliance calibration. Shifting focus away from beliefs like trust and toward the epistemic
circumstances under which decisions are made, our work elucidates how Al-enabled decision support
systems affect judgment. This research makes three primary contributions to DSS theory. First, it introduces
epistemic opacity as a decision-stage epistemic constraint that influences effort allocation and reliance
during Al-supported judgment. Second, it distinguishes reliance from calibrated reliance by showing how
evaluability constraints can increase system use while degrading decision quality. Third, it demonstrates
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experimentally that Al-enabled DSS can produce high levels of dependence alongside reduced verification
and lower performance, thereby identifying a previously under-theorized DSS failure mode.

Our work is largely descriptive/explanatory rather than prescriptive. Instead of recommending how systems
should be designed, we identify one possible decision support failure mode resulting from limitations in
epistemic access at use. Overall, our results demonstrate a key behavioral paradox of Al-enabled decision
support: Epistemic opacity leads people to rely more on Al while evaluating less, detecting fewer errors,
and ultimately making less accurate decisions. We show that these behaviors cannot be fully explained by
algorithm performance or by traditional constructs such as miscalibrated trust in the system, and instead
demonstrate that they stem from a reduction in evaluability that alters metacognitive monitoring and effort
allocation during decision making. Epistemic opacity causes people to engage in less evaluation by
reducing the perceived value of performing verification (see Fig. 3).

Epistemic constraint
(limited access to justification)

Reduced evaluability
(impaired metacognitive monitoring)

Lower perceived value of verification
(verification seen as uninformative)

!

| Cognitive effort conservation |

!

Increased reliance on Al
.
Reduced decision accuracy

Figure 3: Behavioral mechanism linking epistemic opacity to reliance and decision accuracy.

The figure illustrates how epistemic opacity constrains evaluability at the point of decision, reducing the
perceived diagnosticity of verification, reallocating cognitive effort toward reliance, and ultimately
degrading judgment revision and decision accuracy.

6.1 Integrating findings across studies

The three experiments share a behavioral mechanism in common. Without epistemic access to the Al's
justifications, decision makers' metacognitive monitoring ability was disrupted: they could not consistently
tell if they knew enough to make a decision or if seeking further verification would be helpful. Epistemic
vigilance dropped and reliance increased regardless of whether decision makers felt confident or trusted
the Al Critically, decision accuracy suffered despite no changes in task difficulty, system accuracy, or
stated attitudes toward the technology.

Study 1 finds that epistemic opacity is phenomenologically manifested not as opacity itself, but rather as
an impediment to sensemaking while deciding. Participants characterized Al outputs as superficially
sensible but un-interrogable (illusory intelligibility), lacking any inspectable justification (uninspectable
justification), and interactionally immune to follow-up questioning. Study 2 provides psychometric
evidence that epistemic opacity is an actualizable decision-stage epistemic state empirically distinct from
trust, explainability perceptions, and fairness judgments. Study 3 provides causal evidence that
experimentally manipulated epistemic access, via perceived epistemic opacity, affects decision-making
behavior: increased opacity causes greater reliance, less effort exerted in verification, and lower decision
accuracy, generalized across both tasks and samples. Across Studies 1-3, we show that epistemic opacity
is a distinct decision-related cognitive state that influences how people use Al-enabled decision aids.
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6.2 Implications for human judgment and decision making

Epistemic opacity means that when epistemically overdemanding tools like Al are involved in our judgment
processes, decision makers may end up deferring to Al systems not because they trust or accept the
judgment proffered by these systems, but because they lack epistemically permissible ways to assess or
contest it. In other words, they over-defer because they cannot evaluate.

Viewed from this perspective, misuse without trust is a unique form of behavior that stems from epistemic
opacity. Without being able to ask meaningful why questions about Al decisions, users may choose to lower
metacognitive control and save cognitive resources by simply accepting system suggestions. This
prediction agrees with prior work on bounded rationality and the tendency to minimize effort when
information is costly. This perspective also explains why explainability alone may not be enough: epistemic
opacity can arise even with explanations present if users cannot assess if those explanations are decision-
diagnostic for the case at hand. Rather than encouraging validation, perceived understanding can override
it in these cases.

Conceiving of epistemic opacity as a decision-stage epistemic limitation helps account for the ways that
Al-augmented decisions can show both high levels of dependence and poor decision quality. Robust
human—AI decision-making thus relies not just on system performance or user dispositions, but on
environments maintaining enough epistemic access for justification, learning, and calibrated dependence.

6.3 Why epistemic opacity matters even when Al accuracy is high

Numerous Al implementations rely on the unstated assumption that higher predictive accuracy will lead to
improved human decision making. We show there are reasons to be careful about this assumption. Since
epistemic opacity is orthogonal to algorithmic performance, it can skew decision behavior even if the Al
output is veridical.

In many cases, limited epistemic access will mean that deference to highly accurate systems will still lead
to less cross-checking, contextualization, and learning. Users may defer to Al systems' recommendations
not because they trust them, but because failing to check the Al's output is too expensive, impossible, or
epistemically unhelpful. Over time, this could degrade people's error detection, feedback sensitivity, and
calibrated reliance skills. These outcomes are undesirable not only for reasons of organizational learning,
but also for reasons of organizational accountability. Evaluations of the effectiveness of Al-enabled
decision support thus cannot focus solely on system-level measures of accuracy or take-up.

6.4 Implications for decision support systems and Al design

While our goal is primarily a theoretical one, our findings bear consequences for designing and assessing
Al-enabled decision support systems. Remedying epistemic opacity is not as simple as affording
transparency or post-hoc explanations. It involves retaining users' capacity to critique, probe, and defend
Al-assisted suggestions in-use.

Table 7 lists these recommendations as design levers instead of directives. These interventions describe
avenues by which DSS designers might counter epistemic opacity through promoting evaluability,
verification, and accountability. They should not be considered panaceas but design features that may be
toggled and balanced against task demands, organizational constraints, and end-user expertise. It is worth
noting that several of these levers align closely with traditional capabilities for DSS artifacts —e.g.,
sensitivity analysis, adjustable parameters, auditability— which suggests that there is continuity between
the use of Al-enabled DSSs and prior work in DSS development.
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Table 7. Design Implications for AI-Enabled Decision Support Systems

Epistemic Core DSS Design Problem DSS Design Levers
Opacity
Dimension
[lusory Al outputs appear superficially | Communicate uncertainty bounds; explicitly
Intelligibility understandable, encouraging | signal model scope and limits; flag
reliance without enabling | extrapolation, sparse data, or weak evidential
substantive evaluation. support to discourage premature commitment.
Uninspectable Decision makers lack access to the | Surface evidence provenance (source,
Justification evidential basis needed to assess | recency, relevance); link outputs to decision-
applicability. relevant criteria; enable comparison with
baseline or heuristic alternatives.
Interactional Al outputs are treated as final, | Support counterfactual and “what-if” queries;
Closure limiting inquiry and challenge. allow assumption and input adjustment;
provide structured mechanisms for challenge
and override.
Epistemic Reliance increases while | Use staged decision commitment; require
Opacity (Overall) | verification and justification | verification steps in high-stakes contexts;
decline. maintain audit trails to support justification,
accountability, and learning.

Notes: These implications synthesize findings from Studies 1-3. They identify design levers rather than
prescriptive solutions and are intended to guide the design and evaluation of Al-enabled DSS in which
humans remain accountable for decisions and outcomes. These levers correspond to classic DSS artifact
capabilities such as sensitivity analysis, parameter manipulation, and auditability.

Organizations would therefore be well advised not to equate increased reliance/adoption with success.
Adoption and reliance rates alone should not be used as primary metrics of success for DSS. Al-enabled
decision support should instead be measured by whether it enables verification, justification, learning and
accountable decision making over the long haul. To the organization using Al-enabled decision support
systems, epistemic opacity is a latent threat that can contribute to illusory success and the silent erosion of
decision quality and evaluation controls.

7. Limitations and Future Research

There are several limitations of this work that we also view as opportunities for future research on DSS.
First, while Study 3 establishes causality, the experimental decision tasks are inherently simple
approximations of organizational decision contexts. In keeping with the DSS experimentation literature,
our goal was to understand decision-stage mechanisms that link epistemic opacity to reliance, verification,
and accuracy, not to optimize ecological validity (Todd & Benbasat, 1991). The fact that effects replicated
across decision tasks and samples gives us confidence that these mechanisms are not merely artifacts of the
specific laboratory task we used. Future research might build on this work using longitudinal field studies
to understand how epistemic opacity may change over time as decision makers build experience with an
Al-enabled DSS and as organizational routines, incentives, and accountabilities evolve. Additionally, while
we theorize that epistemic opacity operates through reductions in perceived diagnosticity of verification,
this mediating belief was not directly measured in our experiments. Future work should incorporate direct
measures of perceived diagnosticity to more precisely test the cognitive pathway we propose.

Second, we study individual decision makers. Much Al-enabled decision support takes place in collective
environments of teams, workflows, and distributed responsibility. Research should study epistemic opacity
in group and organizational decision-making contexts. How do epistemic constraints affect coordination,
contestation, and reliance on Al outputs? How is responsibility brokered when various actors have
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differential access to justificatory information? Future research could adapt this work to group decision
support settings, linking epistemic opacity to classic DSS literature on shared understanding, conflict
resolution, and group judgment.

Third, the operationalization of this construct is limited to Al-augmented judgment tasks considered here.
Epistemic opacity might differ depending on the type of Al architecture, decisions settings, and degree of
automation. Future research could explore how DSS features that render systems more or less interactive,
contestable, and transparent in their justificatory structure influence epistemic opacity and downstream
behavioral outcomes. Understanding these boundary conditions would delineate when epistemic opacity is
likely to arise and could be leveraged for design, assessment, and regulation of Al-enabled decision support
systems across contexts.

Finally, future work may investigate downstream impacts of epistemic opacity on factors beyond the direct
performance of a decision. For instance, repeated interactions with epistemically opaque systems may have
implications for learning and retention of task skills over time, how accountability is practiced, and
organizational trust in decision-making processes. Insight into these longer-term effects would benefit DSS
theory by connecting the conditions of epistemic states during different stages of decision-making to how
organizations manage and adapt with Al-enabled technology.

8. Conclusion

Al systems are increasingly becoming tools that augment human judgment. An important but incompletely
understood aspect of this relationship is how these systems influence human judgment when users confront
epistemic limits while relying on Al at the point of use. In this research, we demonstrate that users'
monitoring, verification, and reliance behaviors change in predictable ways when they cannot substantively
access or question the evidence underlying Al-generated decisions. We term this epistemic state at the point
of use epistemic opacity and show that it can affect how Al-enabled decision support is used and assessed.

In three studies, we demonstrate that greater perceived epistemic opacity—experimentally induced via
system-level restrictions on epistemic access—leads people to rely more heavily on Al recommendations,
exert less effort verifying them, and make less accurate decisions. These effects cannot be fully explained
by users’ increased persuadability or trust in Al outputs, but instead arise because epistemic limitations
prevent users from properly evaluating, contesting, or learning from those outputs during decision-making.
Faced with these constraints, decision makers may respond by simply following Al recommendations, even
if they have reasons to be uncertain or distrustful of those recommendations. Our findings shed light on one
prominent mode of Al failure: amplified use of Al systems may go hand-in-hand with lower evaluative
effort, uncalibrated reliance, and poorer decision-making.

Framing epistemic opacity as a decision-relevant epistemic condition, this paper aims to extend DSS theory
by identifying a potential behavioral mechanism leading to worse performance with Al-enabled decision
making, even when algorithms are accurate and users are well-intentioned. The implications of this work
suggest that increasing predictive accuracy alone, or simply providing explanations, will not automatically
improve human decisions. Instead, DSS should be designed to maintain users’ epistemic access to
understand, verify, and justify judgments made with the assistance of AI, while also maintaining
accountability for decisions and outcomes. Framed this way, epistemic opacity allows us to diagnose issues
with Al-enabled decision support and develop groundwork for future work building DSS that promote,
rather than degrade, informed human judgment.
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Appendix A. Supplementary Tables and Figures
Tables

Table Al: Observed Frequency of Epistemic Opacity Dimensions (N = 40)

Dimension Frequency | %

[lusory Intelligibility 30 75.0
Uninspectable Justification | 25 62.5
Interactional Closure 27 67.5
Epistemic Discomfort 34 85.0

Note. Percentages reflect the proportion of participants for whom each dimension was present.
Dimensions were coded independently and were not mutually exclusive.

Table A2: Co-Occurrence of Epistemic Opacity Dimensions (Counts)

Ilusory Uninspectable Interactional Epistemic
Intelligibility Justification Closure Discomfort

Ilusory 30 19 19 27
Intelligibility

Uninspectable 19 25 17 22
Justification

Interactional 19 17 27 22

Closure
Epistemic 27 22 22 34
Discomfort

Note. Diagonal values represent total occurrences of each dimension. Off-diagonal values represent joint
occurrence within the same participant account.

Table A3: Illustrative Interview Quotes by Dimension

Ilustrative Quote Participant | Domain
Dimension
lusory “The explanation reads clearly, but that clarity feels P03 Finance
Intelligibility cosmetic — if | had to reconstruct why the answer

holds, I wouldn’t be able to do it.”
Ilusory “I understand what the output says, but I don’t P17 Medicine
Intelligibility actually understand the reasoning that produced it.”
Uninspectable “I can’t examine the grounds of the answer in a way | P09 Consulting
Justification that lets me judge whether it would still apply under

slightly different conditions.”
Uninspectable “The system gives conclusions without exposing the | P26 Software
Justification justificatory chain, so I can’t independently evaluate

its basis.”
Interactional “Once the system gives an answer, there’s no way to | P14 Finance
Closure push deeper — additional questions don’t increase

my epistemic access.”
Interactional “The interaction feels closed because I can’t P31 Consulting
Closure interrogate the reasoning beyond what’s already

presented.”
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Epistemic “What bothers me is not the result itself, but the fact | P06 Medicine
Discomfort that I can’t tell whether my apparent understanding is

genuine.”
Epistemic “There’s a persistent unease that comes from relying | P22 Law
Discomfort on an answer whose justificatory basis I can’t

assess.”

Note. Quotes are illustrative excerpts selected to exemplify each analytically derived dimension of
epistemic opacity. Dimensions were coded independently and are not mutually exclusive. Quotes were
chosen for clarity of epistemic content and do not represent the full range of participant experiences.

Table A4: Boundary and Negative Cases Illustrating Conceptual Distinctiveness

Case Type n
Opacity without epistemic discomfort 6
Epistemic discomfort without opacity 2
High professional experience with opacity | 20

Note. Boundary cases were identified to assess whether epistemic opacity collapses into epistemic
discomfort, lack of experience, or generalized distrust.

Table AS: Descriptive Statistics for Measurement Items (N = 450)

Item | Mean | SD Skewness | Kurtosis
EO1 4.05 1.87 | 0.00 —1.09
EO2 | 4.00 1.89 | 0.02 —1.11
EO3 4.01 1.87 | 0.04 —1.05
EO4 | 3.97 1.86 | 0.08 —1.07
AF1 4.10 1.90 | —0.05 —1.14
AF2 4.04 1.94 | —0.04 —1.21
AF3 4.02 1.86 | 0.01 —1.09
AF4 3.98 1.81 | 0.01 —1.00
EXP1 | 3.97 1.89 | 0.04 —1.09
EXP2 | 4.00 1.93 | —0.03 —1.17
EXP3 | 4.04 1.87 | —0.02 —1.05
EDI1 4.05 1.90 | —0.04 —1.11
ED2 | 4.11 1.87 | —0.11 —1.05
ED3 4.00 1.94 | 0.03 -1.15

Note. All items were measured on 7-point Likert scales. Skewness and kurtosis values fall within
acceptable ranges for CFA using robust maximum likelihood estimation.

Table A6: Internal Consistency of Study Constructs

Construct Items | Cronbach’s a
Epistemic Opacity (EO) 4 0.94
Algorithmic Fairness (AF) | 4 0.94
Explainability (EXP) 3 0.88
Epistemic Discomfort (ED) | 3 0.88

Note. All constructs exceed recommended reliability thresholds, indicating strong internal consistency.
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Table A7: Comparison of Baseline and Alternative Measurement Models (Study 2)

Model ¥ (df) CFI [ TLI | RMSEA | SRMR
Baseline (4-factor) 68.07 (71) | 0.951 | 0.943 | 0.026 0.020
EO + Explainability merged >700 ~0.86 | ~0.83 | ~0.14 ~0.12
EO + Epistemic Discomfort merged | 725.27(74) | 0.87 | 0.83 | 0.14 0.12

Note. Alternative models collapsing epistemic opacity with explainability or epistemic discomfort exhibit
substantially worse fit across all indices, supporting the conceptual distinctiveness of epistemic opacity.

Table A8: Measurement Invariance Across Decision Domains (Study 2)

Model ¥ (df) CFI | TLI | RMSEA | ACFI | ARMSEA
Configural | 378.14 (355) | .995 | .994 .027 — —
Metric 408.70 (395) | .997 | .997 .020 .002 —.007
Scalar 441.86 (435) | .999 | .999 .013 .001 —.006
Latent Means | 472.58 (451) | .996 | .996 .023 —.003 .010

Table A9: Confirmatory Factor Analysis Results in Replication Sample (N = 260)
Model Fit Indices
e yX(71)=75.19,p=.344
e CFI=0.997
e TLI=0.997

e RMSEA =0.015, 90% CI [0.000, 0.040]
e SRMR=0.037

Standardized Factor Loadings

Construct Item | Std. Loading
Epistemic Opacity EO1 | 0.821
EO2 | 0.814
EO3 | 0.781
EO4 | 0.786
Algorithmic Fairness | AF1 0.780
AF2 | 0.849
AF3 | 0.832
AF4 | 0.774
Explainability EXP1 | 0.711
EXP2 | 0.820
EXP3 | 0.767
Epistemic Discomfort | ED1 | 0.755
ED2 | 0.736
ED3 | 0.776

Note. All factor loadings are standardized and statistically significant (p < .001).
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Table A10: Manipulation Check: Perceived Epistemic Opacity (Replication Experiment)

Condition Mean Perceived Opacity SD N
Low Opacity (0) 3.50 0.88 80
High Opacity (1) 4.60 0.90 80

Note. Welch’s t-test indicated a significant difference between conditions, #(157.86) = 7.82, p <.001.

Table A11: Mediation Analysis: Perceived Epistemic Opacity as Process Variable

Path Estimate | SE | t p
Condition — Perceived Opacity (a) | 1.68 0.10 | 16.90 | <.001
Perceived Opacity — Reliance (b) | 0.31 0.05 | 6.12 | <.001
Direct Effect (¢") 0.19 0.09 | 2.11 | .036

Note. Results indicate partial mediation. Estimates based on OLS regression with covariates.

Table A12: Replication Experiment: Effects of Epistemic Opacity on Behavioral Outcomes

Outcome b SE |t p
Reliance Score 0.54 | 0.16 | 3.34 | .001
Decision Accuracy | —0.07 | 0.02 | =3.15 | .002
Verification Time | —8.02 | 2.45 | —3.27 | .001
Note. Models include age, Al experience, and task context as covariates. Coefficients represent the effect
of high (vs. low) epistemic opacity.

Figures

Figure Al: Confirmatory Factor Analysis Path Diagram
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This figure presents the standardized confirmatory factor analysis (CFA) model for epistemic opacity and
related constructs in Study 2. Observed variables are represented by rectangles and latent constructs by
ellipses. Standardized factor loadings are shown on the paths.

Notes: All factor loadings are statistically significant (p <.001). The model was estimated using robust
maximum likelihood (MLR). Model fit indices are reported in the main text.
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Figure A2: Decision accuracy by epistemic opacity condition
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Mean decision accuracy across low and high epistemic opacity conditions in Study 3. Error bars represent
+1 standard error of the mean.

Notes: Decision accuracy reflects the proportion of correct responses on the experimental task. Higher
values indicate greater accuracy. Statistical tests corresponding to this figure are reported in the main text.
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Fueling the Shift: Crude Oil Prices, Lithium-lon Imports, and Policy
Uncertainty in EV Adoption
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Abstract

This study examines the impact of macroeconomic factors on the sales of electric vehicles (EVs) in India,

focusing on crude oil prices, lithium-ion imports, and economic policy uncertainty (EPU). It assesses how
these variables affect the adoption of electric vehicles (EVs) and contributes to developing policies for the
growing electric vehicle market. This research utilizes monthly data from July 2015 to July 2023 and
employs a Markov Switching (MS) model to analyze regime-dependent variations in electric vehicle (EV)
sales. Furthermore, it incorporates additional econometric techniques, such as frequency domain-based
Granger causality tests and robustness checks to support its findings. The results indicate that crude oil
prices and lithium-ion imports positively influence EV sales, highlighting the substitution effect and
reliance on essential minerals. Although EPU appears statistically insignificant in the primary models, the
Granger causality test suggests that it may impact EV sales, underscoring the importance of stable policy
frameworks.

Additionally, the research identifies structural breaks in EV sales patterns, particularly after 2020, linked
to shifts in policy and market dynamics. The findings underscore the crucial importance of consistent and
supportive government policies in fostering the adoption of electric vehicles (EVs). Policymakers should
prioritize incentives, develop the necessary infrastructure, and secure supplies of essential minerals to
reduce import dependency and enhance electric vehicle (EV) production capabilities. This study represents
a pioneering effort to integrate critical mineral imports within an econometric analysis of electric vehicle
(EV) sales in India. Employing a Markov Switching framework clarifies the dynamic characteristics of EV
sales across various regimes, thereby providing novel insights into the macroeconomic ecosystem that
influences the electric vehicle market.

Keywords: Electric vehicles, Markov switching models, crude oil prices, economic policy uncertainty,
lithium-ion imports, India

JEL Code O13, Q42, Q54, R41
Introduction

The impacts of climate change caused by global warming have intensified and are observable since the 19"
century (Nordell, 2003). The transportation sector is a major contributor to global warming (Bubek et al.,
2016). Between 1970 and 2010, this sector experienced the sharpest increase in greenhouse gas (GHG)
emissions (Edenhofer, 2015). It is anticipated that it will account for more than 50% of total GHG emissions
in the years to come (Creutzig et al., 2015). Transitioning to electric vehicles in the transportation sector
could be a crucial step in reducing GHG emissions, achieving fuel efficiency improvements of 40%-60%,
and cutting carbon emissions by 30%-50% (Wang et al. 2017). Xu et al. (2020) define electric vehicles as
those powered by motors without internal combustion engines. Demand for electric vehicles has surged
recently as countries pursue eco-friendly transportation and mobility systems.
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Regardless of the energy mix, electric vehicles (EVs) produce minimal greenhouse gas (GHG) emissions
(Orsi et al., 2016; Wu and Zhang, 2017). The transition to EVs aligns with Schwartz's (2012) value theory,
which posits that environmental values are reflected in efforts to protect the environment and nature. EVs
are considered environmentally friendly products (Sutton, 2019), promoting decarbonization and the
ecological modernization of economies (Melnyk et al. 2019), enhancing energy and economic security
(Dzwigol et al. 2023), and safeguarding energy resources and reserves (Sotnyk, 2021).

India's economic growth has significantly increased its energy demand, while high energy imports have
made the Indian economy vulnerable to external shocks, particularly fluctuations in oil prices and energy
insecurities. Over the years, India’s oil import bill has increased significantly, draining its foreign reserves
and impacting domestic oil prices. Additionally, state-level taxes further increase oil prices (Goyal, 2021).
Electric vehicles (EVs) offer a more environmentally friendly alternative to crude oil-powered vehicles,
and Krishnan and Koshy (2021) noted that rising crude oil prices are driving Indian consumers toward EVs.
Despite a promising future, the EV sector faces numerous challenges, including pricing and battery life
(Liao et al., 2019); technical and management barriers (Pandey et al., 2023); lack of political support (Hao
et al., 2014; Zhao et al., 2015); and consumer psychological factors (Schuitema et al., 2013; Sierzchula et
al.,2014). In discussing India's case, Jaiswal et al. (2022) and Tian et al. (2023) identified several challenges
in the Indian electric vehicle (EV) sector, including insufficient production innovation, high capital and
operating costs for EVs, and inadequate charging and swapping infrastructure. However, the adoption of
EVs in India is also determined by macroeconomic factors that impact their future, including fluctuating
crude oil prices, sourcing raw materials for EVs (especially batteries), and policy components. Notably, as
the Press Information Bureau (PIB) reported in 2023!, India relies entirely on imports for cobalt, nickel,
and lithium, with a reliance of 93% on copper. Moreover, as of 2023, India's oil import dependency stood
at 88. 3% (Indian Express, 2024?), leaving the country vulnerable to energy uncertainties and geopolitical
risks.

Additionally, further policy inconsistencies, whether economic or EV-specific, create discomfort for EV
manufacturers and buyers. Against this backdrop, the present study examines the macroeconomic drivers
of electric vehicle (EV) sales in India, focusing on crude oil prices, critical minerals, and policy stability.
The remainder of the study is structured as follows: Section 2 presents a literature review, Section 3
discusses the data and methodology, Section 4 provides the results and discussion, and Section 5 concludes
the study.

2. Review of Literature
This section addresses the relevant academic literature related to the study's objectives.
2.1 EVs in Climate Change Scenario

Multiple studies have discussed the relationship between the transition to electric vehicles (EVs) and
climate change. Basher and Sadorsky (2024) found that economic policy uncertainty and stock market
volatility have a positive impact on the systemic risk of clean energy stocks, critical minerals, and electric
vehicles (EVs). Conversely, Pagani (2021) argued that battery electric vehicles (BEVs) have gained
attention due to the shift toward green mobility solutions. This sentiment is echoed in studies by Eberle and
von Helmolt (2010) and Ouyang and Xu (2022). Several other studies also outline the environmental
benefits of EVs, as illustrated by Buekers et al. (2014), Holland et al. (2016), and Haghani et al. (2023).
Weiss et al. (2015) further contended that electric-powered vehicles significantly reduce direct carbon

! Press Information Bureau. (2023, August 2). Steps being taken by the Government for becoming self-reliant in critical

minerals. https://pib.gov.in/PressReleaselframePage.aspx?PRID=1944961

2 Sukalp Sharma, "Rising Demand, Stagnant Output Pushes Oil Import Dependency Beyond 88% in April-July," The Indian
Express, August 19, 2024, https://indianexpress.com/article/business/economy/rising-demand-stagnant-output-pushes-oil-import-
dependency-beyond-88-in-april-july-9521265/.
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dioxide (CO2) emissions, a claim validated by Weiss et al. (2012). Numerous other studies have compared
electromobility with conventional vehicle engines, supporting the use of electromobility to reduce air
pollutant emissions (Burchart-Korol et al., 2018; Ellingsen et al., 2016; Hawkins et al., 2013). Wu et al.
(2018) employed lifecycle analysis and found that EVs' total lifecycle GHG emissions would decrease over
time compared to internal combustion engines (ICEs). Similar findings were corroborated by Faria et al.
(2013) and Huo et al. (2015).

2.2 EVs and Critical Minerals

The growth of electric vehicle (EV) sales hinges on the availability and accessibility of critical minerals.
Bazilian (2018) and Sovacool et al. (2020) argued that the increasing demand for clean energy and low-
carbon technologies has heightened the need for these minerals. Similarly, Roelich et al. (2014) and Arent
et al. (2014) emphasized the importance of ensuring stable and reliable access to affordable raw materials
for sustained EV growth. This point was further reinforced by the studies of Valero et al. (2018) and Lipman
and Maier (2021). Additionally, research has underscored supply chain constraints related to critical and
rare earth minerals (CRM), including studies by Elshkaki and Graedel (2013), Kleijn and Van der Voet
(2010), Andersson and Rade (2001), Habib and Wenzel (2014), and Hoenderdaal et al. (2013).

2.3 Challenges to EV Growth

Electric vehicles (EVs) have captured the attention of policymakers primarily due to their potential to
reduce greenhouse gas (GHG) emissions (Ellingsen et al. 2016). However, several studies have raised
concerns regarding the growth of EVs. For instance, Dharmakeerthi et al. (2014) argued that the increased
deployment of EVs could affect grid stability due to rising power demand. This concern was further
supported by Fernandez et al. (2011), who pointed out the power losses associated with EV usage.
Additional challenges, such as underdeveloped battery technology (Capuder et al. 2020) and insufficient
charging infrastructure (Ramesan et al. 2022), also hinder the widespread adoption of EVs. Despite their
promising future, EVs face various challenges across different dimensions, including consumer
psychological factors (Sierzchula et al. 2014; Coffman et al. 2017), a lack of awareness and knowledge
about EVs (Burgess et al. 2013; She et al. 2017), the costs associated with EV adoption (Thiel et al. 2015),
and the level of political and government support (Hao et al. 2017).

2.4 Research Gap and Motivation

The literature on electric vehicles (EVs) encompasses multiple domains. Social science and economics
research on electric vehicles (EVs) generally falls into two categories: consumer-specific and EV-specific
aspects. However, the adoption, sales, and production of EVs are influenced by the broader macroeconomic
environment in which they operate. These macroeconomic factors can include gross domestic product
(GDP), GDP growth rate, monetary policy, exchange rates, fossil fuel prices, and the availability of rare
earth and critical minerals. Among the many drivers of EV adoption, internal combustion engine (ICE)
vehicles, which run on crude oil, significantly contribute to greenhouse gas (GHG) emissions while also
increasing energy dependency, incurring costs to the foreign exchequer, and leading to volatile exchange
rates. Raps Muehlegger and Rapson (2022) emphasized that replacing crude oil-powered vehicles with
electric vehicles (EVs) can reduce energy import dependence and address geopolitical risks. Similar
arguments were made by Becker et al. (2009), EV sales are inherently linked to policy announcements and
incentives. More importantly, consistent and pragmatic economic policies specific to the EV sector will
likely enhance EV sales. Chandra et al. (2022) and Muehlegger and Rapson (2022) emphasized the
importance of financial incentives, linking them to increased EV sales. Numerous studies have examined
the policy aspects that influence EV sales, including both monetary and non-monetary incentives. Notable
contributors include P16tz et al. (2016), Clinton and Steinberg (2019), Hall and Lutsey (2017), Slowik and
Lutsey (2017), Vergis and Chen (2015), Wang et al. (2017), and Jin et al. (2014). Global EV manufacturing
also depends on the availability of raw materials, particularly lithium, nickel, manganese, and cobalt oxide
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(NMC). Focusing on lithium, a critical component in EV manufacturing, it is listed as a vital mineral by
the European Union under the European Critical Raw Materials Act 2024. Similarly, the United States
Geological Survey (USGS)? has classified 50 critical minerals, including lithium. The Ministry of Power,
Government of India (GOI), has categorized lithium as one of 30 critical minerals*. India is 100% reliant
on imports from countries such as Argentina, Bolivia, Chile, and Australia, and this mineral is considered
both economically significant and high-risk in terms of supply (Ministry of Mines, GOI, 2023). Weiss et
al. (2012) argued that lithium prices are an independent variable in forecasting future battery and electric
vehicle (EV) prices. Berthelsen and Arteaga (2016) also asserted that the EV industry will increase the
demand for battery-grade lithium. Hao et al. (2017) stated that the rising global demand for electric vehicles
(EVs) will drive up lithium demand. They reported that 56% of the global end-use of lithium markets is
directed towards lithium batteries. Considering lithium-ion imports, India has a significant dependency,
sourcing 72.23% from China, 23.48% from Hong Kong, and 2.49% from Vietnam (PIB, 2022)°. Thus,
lithium-ion imports are vital for the growth of the EV industry in India and are a crucial determinant of EV
sales, which are primarily viewed from a production perspective.

Our study contributes to the literature in at least five ways, as discussed above. First, it is worth noting that
existing studies have primarily focused on consumer-specific and EV-specific constituents, while the
inclusion of macroeconomic factors is scattered and limited. For growing EV markets such as India, the
analytical impacts of macroeconomic factors on EV adoption would provide valuable policy insights.
Secondly, in terms of analytical approaches, studies on EV adoption have been predominantly qualitative
or oriented toward the engineering domain, and econometric-based modeling approaches are scarce. A
handful of studies have dealt with time series data, even in the field of econometrics. Our work differs from
previous studies because, to our knowledge, it is the first study to employ time-series regression for EV
sales in India. Thirdly, we use monthly EV sales data rather than yearly or quarterly data to avoid
aggregation bias. The latter can cause a loss of information and eliminate low-frequency variation, resulting
in aggregated data that may exhibit excessive long-term persistence (Rossana and Seater, 1995). Fourthly,
this study uniquely incorporates the element of critical minerals (lithium-ion) in affecting EV sales, which
has not been looked into in EV sales studies based in India. Fifthly, this study incorporates policy impact
on EV sales and alternative fuel price dynamics affecting EV growth in India.

India was selected for our study due to its rapidly growing EV market and other macroeconomic factors.
Sufficient academic literature discusses EV adoption in India (Jabeens et al., 2013; White and Sintov, 2017;
Barbarossa et al., 2015). From 2018 to 2023, it sold or registered 12,403 two-wheelers (transport battery-
operated vehicles (BOV)), 2.013 million two-wheelers (non-transport), 1.566 million three-wheelers
(transport), and 1,474 three-wheelers (non-transport), respectively. From 2018 to 2023, the average
percentage change in sales numbers for two-wheelers was 340%, and for three-wheelers, it was 23.63%,
respectively (Industry Outlook, 2024). The growing per capita income, rapid urbanization, and continued
government push towards electric mobility are expected to give a positive boost to the EV market in India.
The government of India announced NEMMP® (2020) in 2013, with the ambitious target of 30% electric
vehicles (EVs) in India by 2030. The Indian government also extended the FAME? With a total allocated
budget of INR 264 crores (PIB, 2018), India’s dependency on crude oil imports (87.7%) and burgeoning
crude import bill (USD 132.4 billion in the financial year 2024) have also oriented Indian governments to
shift to EV mobility in addition to meeting net-zero emission goals by 2070. Moreover, increased consumer

3U.S. Geological Survey. (n.d.). U.S. Geological Survey. https://www.usgs.gov/

4 Press Information Bureau. (2023, June 28). Government notifies a list of critical

minerals. https://pib.gov.in/PressReleasePage.aspx?PRID=1942027

5 Press Information Bureau. (2022, March 21). Lithium import and

production. https://pib.gov.in/Pressreleaseshare.aspx?PRID=1807681

¢ NEMMP stands for National Electric Mobility Mission Plan.

" FAME stands for Faster Adoption and Manufacturing of Electric and Hybrid Vehicles in India.
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awareness, enhanced environmental consciousness, and fluctuating crude oil prices are expected to
positively impact EV sales in India.

3. Data and Methodology

The study aims to investigate the factors influencing electric vehicle (EV) sales in India. In particular, it
seeks to investigate how economic policies, alternative fuel sources, and material components (specifically,
critical minerals) used in the construction of EVs affect their sales in India. The study utilizes monthly data
from relevant sources (July 2015-July 2023, n = 97). The monthly data for total EV sales (dependent
variable) is sourced from the Parivahan Seva Portal, Ministry of Road Transport and Highways, GOI, and
monthly crude oil prices (measured in USD/barrel) data is obtained from the Petroleum Planning &
Analysis Cell, Ministry of Petroleum and Natural Gas, GOI. The lithium-ion import value (measured in
USD million) data is sourced from Trade,, the the Centre for Monitoring Indian Economy (CMIE). Lastly,
data concerning EPU (measured in index value) is collected from policyuncertainty.com. The study
assumes that EV sales in India are driven by economic policies (and their consistency or uncertainty) and
hypothesizes that economic policy uncertainty could harm EV sales. At the same time, higher crude oil
prices will orient customers towards switching to electric vehicles and, therefore, a positive association
between them. Lastly, higher Lithium-ion imports are assumed to boost EV sales as they are key
components in EV manufacturing. A diagrammatic representation of this is provided below in Figure 1.

Figure:1 Conceptual Framework Used in the Study

Crude Oil
Prices

(+)

(+) (-)
EV Sales - EPU

Lithium:-lan
Import

Source: Authors

Next, we also reflect upon EV sales registration in India, which clearly shows a sudden momentum in EV
sales in India, especially post-2020, wherein EV sales increased exponentially primarily on account of
policy pushes by the central and state governments, improved EV infrastructure, and enhanced awareness
and adoption by customers. Figure 2 discusses the registration of two and three electric vehicle registrations
pre- and post-2020 and finds that pre-2020 EV sales grew moderately. Post-2020 EV sales registration has
increased manifold, manifesting into a high EV sales regime and a low EV sales regime period.
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Figure 2: EV Sales Registration in India
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We also discuss relevant literature and its rationale for inclusion in the model building. We first discuss
lithium-ion imports, wherein Bloomberg New Energy Finance's study (2017)® forecasts an increase in
annual demand for lithium-ion batteries from new EV sales from 408 Gigawatt-hour (GWh) in 2025 to
1293 GWh in 2030. The market for EVs using lithium-ion battery cells is assumed to be worth USD 70
billion by 2026 (Emsley, 2011). This is partly attributed to lithium-ion batteries' high storage density, longer
life span, and high voltage, which allows for complementary use scenarios throughout the lifecycle
(Argonne National Laboratory, 2022). Studies by Mo and Jeon (2018), Freitas and Da Silva (2016), and
Martin et al. (2017) also discuss lithium prices and EV demand. A brief look at lithium-ion imports by India
gives an idea about its criticality to the EV sector, as Figure 3 shows an upward trend, barring the COVID-
19 period. This also underscores the criticality of trade volumes/values for lithium-ion imports for India.
Berckmans et al. (2017) also argue that the 100 dollar/kWh sales barrier for silicon-based lithium-ion
batteries for EVs would be reached by 2025-2030 for Nickel Manganese Cobalt Oxide (NMC) batteries,
therefore boosting global EV adoption.

Figure 3: Lithium-Ion Imports by India

Lithium-lon Imports by India (in USD million)
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Source: CMIE Tradeg,

8 Bloomberg New Energy Finance. (2017). New Energy Outlook 2017. https://www.res4med.org/wp-
content/uploads/2017/06/BNEF_NEO2017_ExecutiveSummary.pdfYouTube+2res4dmed.org+2CSIS+2
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We also presuppose that increased crude oil prices will accelerate the demand for EVs. We support it with
academic literature available, as Baur and Todorova (2018) stressed that an increase in oil prices could have
two-fold consequences on the supply side: it can enhance input production costs, while on the demand side,
it may compel the consumers to shift to more fuel-efficient vehicles. This was also argued by Kilian (2008),
who confirmed that in the 1970s and 2000s, crude oil prices increased customer demand in favor of fuel-
efficient cars in the USA. This study focuses on the demand-side consequences of the increased crude oil
price on EV sales. However, there are contrasting opinions, too, as Forbes's (2016)° study opined that a
sustained decline in crude oil prices might dampen the demand for EVs. Hence, the EV market is sensitive
to oil price movements. This study supports the hypothesis proposed by Baur and Todorova (2018), who
argued that oil price movement affects EV manufacturers, and the substitution effect comes into play
between internal combustion engines (ICE) and EVs. They gave the example of Tesla, which benefited
from higher crude oil prices.

We also include the impact of policies on EV adoption and sales. EVs are an infant industry and a novel
introduction to the automobile industry, so policy hand-holding by the government is crucial for their
survival. Frade et al. (2011) specifically discussed the role of governments in facilitating public charging
networks, while Wirges (2016) emphasized government involvement in meeting stakeholder needs. Bakker
et al. (2014) focused on grid overload and parking while considering EV policies. He emphasized free
parking, bus lanes, and monetary incentives. Wolbertus et al. (2018) mentioned that EV policies carry both
long- and short-term effects, especially if policies are restrictive on charging infrastructure. It is likely to
hurt EV owners and their purchase intentions. Greene et al. (2020) held the view that policies concerning
EVs must be able to adapt to reduce uncertainty, as the transition uncertainty from non-EV to EV is
profound. This paper pre-supposes that policy uncertainty will dampen EV sales. Thus, we adopt Baker and
Davis's (2016) newspaper-based approach to measuring economic policy uncertainty. Figenbaum et al.
(2015) argued that media and newspapers are the most potent sources of information about EVs, and
therefore, the EPU index is the appropriate indicator to measure policy uncertainties.

3.1 Econometric Methodology Used

For this study, we deploy a multivariate model that effectively incorporates possible endogenous relations,
persistence, and magnitude. In this context, Brooks (2019) posited that under the Markov switching (MS)
models, the universe of possible occurrences m are split into j states shown as s;, i=1j corresponding to j
regimes. The dependent variables are assumed to switch regimes owing to unobserved variables, defined
as d. Here, m=1 indicates that m=2 is in regime 2 at time t when m=2. It must be noted that the transition
between the two regimes follows the Markov process. To conclude, the probability distribution of the state
depends solely on the preceding state at time t-1, making this process non-path-dependent. These models
transition over a set of unobserved and random finite states, adhering to a Markov process. An equational
representation of the MS model is provided below.

State 11y, = aq + 9y, + Eeenvnnnnnn. €))

State 1y, = ay, + 9y, 1 + & ... 2

Our model y; is characterized by two regimes wherein t=1,2.....T and so we have @, and a, are constants;
9 is the autoregressive (AR) parameter, and &, is the error term with variance 2. If the timing of the
switches is known, then the model can also be conceptualized as

9 Rapier, R. (2016, February 25). Is the electric vehicle a crude oil
killer? Forbes. https://www.forbes.com/sites/rrapier/2016/02/25/is-the-electric-vehicle-a-crude-oil-killer
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Ve =S;a; + (1 —sp)ay + 9V q + &nennnnnn. 3)
Herein the s, is | if the process is in state 1 and 0 otherwise.

There are two variants of the MS model: autoregressive and dynamic. In the present study, we are using
the MS dynamic model. The MS dynamic model allows for quick adjustment as the process changes to
state, so it is suitable for modelling monthly and higher-frequency data. For the process S at time t, the MS
dynamic regression can be shown as follows-

Ve = Qg + X0 + Zeffsr + Egenvnnnnnnnnn. 4)

Wherein y, is the regressand, a; is the state-dependent intercept, x; is a vector of exogenous regressors
with state-invariant coefficients of 9, z, is the vector of exogenous variables with state-dependent
coefficients B; and & is the error term with variance a2 with independently and identically distributed
(IID) features. The dynamic MS regression model with the constant-only model can be shown as follows-

Ye = Ust + Epevninininns (5)

Wherein y, is the dependent variable, s; is the state, and p, is the mean for each state. This is the model
with only switching intercepts. The model with switching intercepts as well as coefficients can be shown
as follows: wherein y;_, is the lagged value of y, with switching coefficients y,, respectively.

Ve = Ust + YstVe-1 + Eperernnnnnnnnnns (6)

The MS model estimates are further supported by transition and duration probabilities. The transition
probabilities denote the transition from one period to another period. The transition probabilities for each
state can be calculated as follows-

<p11 p12)
p21 p22

Wherein p;1+p;,=1 and p,;+p,,=1

Meanwhile, duration probability calculates a particular series's expected duration in a state. Let d; denoting
the duration of each of the states, which follows a geometric distribution, can be shown as follows-

E[DJ=——......... (8)

1-pii
The general framework for the equation used in the study can be represented as follows-
LogEVSales, = ay + f1LogCrudeprice; + ,LogEPU, + B;LogLithiumion,+¢;......... ©)

Here LogEVSales; is the log of EV sales, « is constant, LogCrudeprice, is the crude oil price, LogEPU,
is economic policy uncertainty, LogLithiumion, denotes Lithium Ion import values, and &, is the error
term.

Moreover, we employ the frequency domain-based Granger causality test, developed by Breitung and
Candelon (2006), to investigate causal inference among the variables. This test uses a bivariate vector
autoregressive (VAR) model. This framework allows the segregation of long-run and short-run predictions.
The study also checks for the presence of structural breaks. It uses a cumulative sum test for parameter
stability (CUSUM), a Wald test (for known breaks), and a Supremum Wald test (for unknown breaks),
respectively. Before we discuss MS empirical analysis, we invigorate descriptive statistics and a correlation
matrix (see Tables 1 and 2). The descriptive statistics summarize the series as mesokurtic except for the
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variable log lithium-ion import, whose values are 2.503 (less than 3 to qualify the variable as mesokurtic),
and the series as left-skewed (median>mean).

Table 1: Descriptive Statistics

Variables Mean S.D. | Minim | Maxi pl p99 Kurtosis

um mum Skewness
Log Total EV Sales 4.069 | .547 | 2.58 5.15 2.58 | 5.15 | -.082 3.002
Log Monthly Crude | 1.786 | .133 | 1.3 2.06 1.3 | 2.06 | -.443 3.827
Oil Prices
Log EPU 1.838 | .16 1.37 2.22 1.37 | 2.22 | -.166 3.129
Log Lithium-Ion Import | 1.884 | .358 | .835 2.486 | .835 | 2.48 | -.462 2.503

6

Source: Authors

Next, we discuss the correlation matrix, wherein log total EV sales strongly correlate with log monthly
crude oil prices and lithium-ion imports. This goes with our hypothesis and the available academic
literature. The variable log lithium-ion import also finds a strong and affirmative correlation with log
monthly crude oil prices. The log EPU does not correlate significantly with the explained variable or

regressors.

Table 2: Matrix of Correlations

Variables (1) () | 3 | @
Log Total EV Sales 1.000
Log Monthly Crude Oil Prices 0.733 1.000
Log EPU -0.012 -0.135 1.000
Log Lithium Ion Import 0.853 0.660 0.049 1.000 |

Source: Authors

Figure 4 depicts time-series graphs of the variables used in the study. This is used to detect the movement
of the variables over a period of time. The variables log EV sales, log crude oil prices, and log lithium-ion
imports experience downward movement during the first as well and second phases of COVID-19 (March
2020 and March 2021); however, the magnitude of downward movements is more visible for log EV sales
as compared to log crude oil prices and log lithium ion import values. The variable log EPU has upward
movement during both phases of COVID-19 owing to an uncertain economic future, restricted mobility,
disrupted supply chain, and pessimistic economic environment.

Figure 4: Time Series Graphs of Variables Used in the Study
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The presence of non-stationarity in the series can yield biased estimates, so the study explores the variables'
unit-root properties and uses the Phillips-Perron test (PP) with a trend option. The unit root test results are
given in Table 3. For the PP test, the Dickey-Fuller critical value is reported at the 5% significance level,
respectively, and the results conclude that the variables are stationary at the conventional 5% significance
level.

Table 4: Phillips-Perron Unit Root Test

Variables PP Unit Root Test Statistic Critical Values
Log Total EV Sales -3.716 (0.021) -3.458
Log Crude Oil Prices -4.324 (0.002) -3.458
Log EPU -6.709 (0.000) -3.458
Log Lithium-Ion Import -4.557 (0.001) -3.458

Source: Authors
Note: Figures in parentheses symbolize p-value at a 5% significance level

However, the time series graphs for the variables under consideration were witness to extreme events (i.e.,
COVID-19); therefore, we test for parameter stability using the CUSUM test with the H,: all parameters
are stable over time. The test results are shown in Figure 3, wherein the red line represents the cumulative
sum, and if the lines are in a shaded area/band, the H, will be accepted at a 5% significance level. The test
statistics stand at 2.542, against the critical value (5% significance level) of 0.947. This indicates the
presence of structural breaks in the series. After that, we conduct tests for structural breaks with unknown
and known dates (see Figure 5).

Figure 3: CUSUM Plot for Parameter Stability
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The test for unknown structural breaks confirms the presence of structural breaks (see Table 5), as the P-
value of the Wald statistics is less than 0.05, with an estimated break date of July 2021. We further check
for structural breaks using known dates; the results are presented in Appendix I. The results from known
structural break dates also demonstrate the presence of structural breaks. We also examine additional
diagnostic tests for violations of the class linear regression model (CLRM) assumptions, including
autocorrelation, multicollinearity, normality, and heteroskedasticity. We use the Breusch-Godfrey test for
autocorrelation, which reveals the presence of autocorrelation in the series. We detect the presence of
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heteroskedasticity using the Breusch-Pagan / Cook-Weisberg test. The results confirm the presence of
heteroskedasticity in the model (see Table 5). The test for multicollinearity, with a mean VIF of 1.59,
exhibits a very low level of multicollinearity. Finally, we diagnose the presence of normality in the series
using the Doornik-Hansen test of normality, a multivariate test with the H, of the series for a normal
distribution, and the test results indicate that the series is not normally distributed.

Table 5: CLRM Violation Test Results

Test Test Statistics

Breusch-Godfrey LM test for autocorrelation H,y: No autocorrelation
Chi-square 38.262
P > Chi-square 0.000

Variance Inflation Factor (VIF) Mean VIF 1.59
Multivariate Test of Normality (Doornik Hansen Test) Chi-square  40.115, P>Chi-square
0.000

Breusch-Pagan / Cook-Weisberg test for heteroskedasticity | H,: Homoskedastic series

Chi-square 12.11

P >Chi-square 0.0005

CUSUM Test H,: Parameter stability

Test statistic 2.5422

Critical value (5%) 0.9479

Test for Unknown Structural Breaks H,: No structural breaks

Supremum Wald Test statistic 38.440
P>SWald statistic 0.000

Estimated break date: 2021, July

Source: Authors

As mentioned in the methodology section, we examine the presence of non-linearity using the Brock-
Dechert-Scheinkman (BDS) test, developed by Broock et al. (1996). This test is appropriate for detecting
model specification as it provides high statistical power for determining the proposed model's linearity or
correct specification structure. Furthermore, this test is based on a correlational integral, and its
performance depends on the distance and value of the embedding dimension. Table 6 reports the results
obtained from the BDS test. The test results conclusively prove empirical evidence of non-linear behaviour
presence in the series as Hy: linear series, independently and identically distributed (IID), is rejected for all
variables under consideration.

Table 6: BDS Test for Non-Linearity

Variables Test Statistic

Log Total EV Sales Test order 2: z=22.883 [0.000]
Log Crude Oil Prices Test order 2: z=19.377 [0.000]
Log EPU Test order 2: z=2.492 [0.047]
Log Lithium-lon Import Test order 2: z=27.756 [0.000]

Note: figures in parentheses are P-values reported at a 1% level of significance

Unlike revisited literature, which is typically based on univariate models, we employ a multivariate
approach that allows the study to capture both short-term dynamics and long-term adjustments, as well as
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endogenous relations between log EV sales, crude oil prices, EPU, and lithium-ion imports. The MS
estimation for the study enables the examination of the time behavior of log EV sales under different
regimes, capturing dynamic patterns, persistence, and magnitude. In the present study, we examine three
variants of the MS model: (a) the model with switching intercepts (model 1), (b) the model with switching
variances (model 2), and (c) the model with switching coefficients and intercepts (model 3).

Table 5 shows the results of Model 1. The results indicate that the log of crude oil prices and the log of
lithium-ion imports have a positive effect on log EV sales, which is statistically significant at 5% and 1%,
respectively. This aligns with the study’s hypothesis and conceptual framework, wherein higher crude oil
prices stimulate and enhance EV sales. This is primarily on account of the substitution effect. Gong (2022)
also found a significant positive correlation between oil prices and the sales of new energy vehicles. Guo
et al. (2023) stipulate that one unit of crude oil import compensates for only every 15.53% increase in the
share of new energy vehicles, exemplifying the limiting effect of new energy vehicles.

Table 7: MS Model 1 (Model with Switching Intercepts)

Log Total EV Sales Coefficient | Robust z P>z
S.E
Log Crude Oil Prices | .579 .266 2.18 0.030%**
Log EPU -.100 151 -0.66 0.507
Log Lithium-Ion | 1.177 127 9.21 0.000%**
Import
State 1 a .789 486 AIC (-0.143), HQIC(-0.055), SBIC (0.074)
State 2 o 1.184 499 Sigma (o) .175
Transition P(11) 934 Expected Duration State 1 (15.381) State 2 (17.498)
Transition P(21) .057 Log-likelihood = 14.668

Note: *** and ** represent the level of significance at 1% and 5%, respectively
Source: Authors

Furthermore, State 1 is a state with low EV sales, characterized by a mean coefficient of 0.789, and State 2
is a state with high EV sales, characterized by a mean coefficient of 1.184. P11 represents the estimated
probability of remaining in State 1 for the next period, given that one is currently in State 1. P21 calculates
the probability of transitioning to State 1 from State 2 and can be calculated as 1-.057=0.943, which implies
that State 2 is also highly persistent. The probability of transitioning from State 2 to State 2 is .942. Sigma
(0) = 0.175 represents the standard deviation of the model. As for the duration analysis of each regime, on
average, State 2 (17.49 months) lasts longer than State 1 (15.38 months).

In model 1, we assume the variance to be constant across states. In Model 2, we relax the assumption of
constant variances and allow the variances to vary across states. It is unreasonable to assume that variance
in the high-sales state would be the same as in the low-sales state. The model 2 output analysis finds a
positive and statistically significant impact of log crude oil prices (coefficient 1.58) and log lithium-ion
(coefficient .87) on log EV sales. This finding aligns with the output analysis of Model 1. For Model 2, the
standard deviation (o) for State 1 (.189) is higher than that for State 2 (.160), while the mean coefficient for
State 1 is -.332 and for State 2 is .099, representing low and high EV sales states, respectively. Since the ¢
parameter differs from 0, it indicates an exchange between high- and low-EV sales states. The duration
analysis for Model 2 indicates that State 2 has a longer timespan (15.01 months) than State 1 (7.07 months).
The transition probability from State 1 to 1 is .85, while for State 2 to 1, it is (1-.066=.934), which is also
highly persistent (see Table 6).
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Table 8: MS Model 2 (Variance Switch Model)

Log Total EV | Coefficient | Robust z P>z

Sales S.E

Log Crude Oil | 1.580 274 5.75 0.000%**

Prices

Log EPU -.198 192 -1.03 0.304

Log Lithium Ion | .872 .148 5.90 0.000%**
Import

State 1 a -.332 463 AIC (-0.119), HQIC(-0.020), SBIC (0.125)
State 2 o .099 470 Sigma State 1 (o) .189 Sigma State 2 (o) .160
Transition P(11) | .858 Expected Duration State 1 (7.070) State 2 (15.014)
Transition P(21) | .066 Log-likelihood = 14.558

Note: *** represents the level of significance at 1% respectively
Source: Authors

An improvement in Model 1 can be achieved by switching the intercepts and coefficients in Model (1).
This includes a more complex model that incorporates lagged values of the log EV sales and allows its
coefficients to switch (see Table 9 for Model 3). The model 3 output analysis exhibits a statistically
significant and positive effect of the lagged value of L.Log EV sales on the explained variable under State
1 and State 2; however, the coefficient size is larger for State 1. Furthermore, the mean coefficients (a) also
have larger values for State 1 than for State 2. In State 1, the log of lithium-ion imports is positive and
statistically significant, while the remaining variables are insignificant. In State 2, the log of crude oil prices
and the log of lithium-ion are statistically significant with positive relationships. This finding is also
consistent with the Model 1 and Model 2 analyses. The duration analysis reports mean durations of 34.80
months for State 1 and 19.24 months for State 2, respectively. The transition analysis for State 1 to State 1
is 0.970, and for State 2 to State 1 is 0.949 months, respectively. Unlike models 1 and 2, in model 3, the
duration months for State 1 are longer than for State 2. For Model 3, it also means the period of higher EV
sales is short-lived compared to the low EV sales regime.

Table 9: Model 3 (Switching Coefficients and Intercepts)

Log Total EV Sales (State 1) Robust S.E. z P>z
Coefficient
L.Log Total EV Sales 791 .055 14.37 0.000***
Log Crude Oil Prices .033 138 0.24 0.810
Log EPU -.067 .073 -0.92 0.357
Log Lithium-Ion Import .106 .047 2.26 0.024**
a 697 332 2.09 0.036**
Log EV Total Sales (State 2)
L. Log Total EV Sales .245 .089 2.75 0.006***
Log Crude Oil Prices 1.363 279 4.88 0.000***
Log EPU -.011 132 -0.09 0.929
Log Lithium-Ion Import 851 206 4.12 0.000%**
o -913 499 -1.83 0.067*
Transition P (11) 970 o= .112 SBIC (-1.040) AIC (-0.897), HQIC (-
0.684)
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Transition P (21) .051 Log- Expected Duration State 1 (34.084)
likelihood State 2 (19.244)

60.880
Note: *** ** and * represent the level of significance at 1% and 5%, respectively

Source: Authors

For Model 3, the study examines the equality of coefficients across the regimes with H, of equality of
coefficients across regimes. Table 8 reports the result in the equality of slope coefficients. Except for log
EPU, all variables differ significantly across regimes. This also summarizes the asymmetries between
regressors and explains the variables across different regimes or states. Moreover, these asymmetries
validate the study’s use of regime-dependent models for this study.

Table 10: Test for Equality of Slope Coefficients

(1) Log Crude Oil Prices -Chi-square 19.60, P>Chi-square 0.000
(2) Log EPU- Chi-square 0.15, P>Chi-square 0.7007

(3) Log Lithium-Ion Import- Chi-square 13.61, P>Chi-square 0.000
Source: Authors

We also utilize the cumulative spectral distribution function to supplement the findings of Breitung and
Candelon (2006). After understanding the frequency characteristics of series using the spectral distribution
function, Breitung and Candelon’s (2006) test can be employed to examine whether cycles or variations in
one series may have a causal impact on the cycles in another series at specific frequencies. This frequency-
domain-based approach enables researchers to comprehend and analyze the dominant frequencies in time
series. The spectral distribution function provides a cumulative view of variance distribution across various
frequencies in time series data. Figure 6 presents the results for the spectral distribution function.

Figure 6: Spectral Distribution Function Graphs
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As Figure 4 shows, except for the variable log EPU, all other variables, including the explained variable,
increased sharply and rapidly at low frequencies. However, they leveled off at higher frequencies, possibly
transitioning to long-term trends rather than short-term deviations. This also indicated the dominance of the
long-term trend in the series.

Next, we perform Breitung and Candelon's (2006) test for the frequency domain-based Granger causality
test, the results of which are presented in Figure 7. The analysis of Figure 5 reveals that, except for log
EPU, the other two variables —log crude oil prices and log lithium-ion imports—do not cause
unidirectional causality to log EV sales.

Figure 7: Breitung and Candelon (2006) Test Results
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Thereafter, we perform dynamic prediction for the log EV sales using the estimates obtained from model 3
(see Figure 8), comparing actual EV sales with the predicted values for log EV sales. The results obtained
from dynamic prediction align with the actual log EV sales. The dynamic forecast in MS regression is a
function of its regime. Herein, dynamic forecasts represent a more stable or less volatile path as the
probability of staying in State 1 is higher for the latter, and the probability of staying in State 2 is short-
lived.

Figure 8: Dynamic Forecasts
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In addition to dynamic forecasts, we plot calculated state probabilities (for model 3) (see Figure 9) in each
state, wherein the blue line indicates predicted probabilities for State 1 and the red curve indicates predicted
probabilities for being in State 2. The calculation of predicted probabilities indicates the likelihood of the
series staying in State 1 or 2, contingent upon data and estimated parameters.

Figure 9: Probability-State 1 and State 2
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Here, one could infer that if the probability of State 1 is close to 1 and if the probability of State 2 is close
to 0 at a given point in time, then one could conclude that the series is likely to stay in State 1 at that time
and vice versa. For model 3, duration analysis confirmed a longer duration for State 1; hence, the latter is
the dominant state.

To validate our model findings and their estimates, we conduct a robustness check using Model 1, but
innovate the model by incorporating an additional variable: the log wholesale price index (WPI), a measure
of inflation. We hypothesize that an increase in WPI would have a destabilizing effect on log EV sales,
thereby creating a negative relationship between the two.

Table 10: Robustness Check

Log Total EV Sales Coefficient | Robust z P>z
S.E
Log Crude Oil Prices | .604 245 2.46 0.014%*
Log EPU -.118 177 -0.67 0.504
Log Lithium-Ion | 1.165 122 9.51 0.000%**
Import
D. Log WPI 5.096 3.624 1.41 0.160
State 1 a .807 AIC (0.211), HQIC (0.114), SBIC (0.028)
State 2 o 1.201 Sigma (o) .168
Transition P(11) .935 Expected Duration State 1 (15.405) State 2 (18.462)
Transition P(21) 946 Log-likelihood=19.156

Note: *** and ** represent the level of significance at 1% and 5%, respectively

Source: Authors
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However, the variable log WPI contains the unit root, so first differencing is done to render it stationary.
Table 10 presents estimates from robustness checks, which indicate that log crude oil prices and lithium-
ion imports have a positive effect on EV sales, aligning with the previously estimated models.

5. Conclusions and Recommendations

The primary objective of this study is to investigate the factors influencing electric vehicle (EV) sales in
India, utilizing monthly data from July 2015 to July 2023. It employs the MS model, with empirical results
confirming that crude oil prices and lithium-ion imports drive EV sales in India. The study employs three
variants of the MS model, all of which identify higher crude oil prices as a key factor behind the increase
in EV sales in India. Additionally, rising lithium-ion imports positively enhance EV manufacturing in India,
indicating a beneficial relationship between lithium-ion imports and EV sales. The variable EPU remains
statistically insignificant across all three models, highlighting its ineffectiveness on EV sales. Conversely,
the spectral Granger causality test indicates unidirectional causality from EPU to EV sales, which is
statistically significant. Economic policy uncertainty negatively impacts EV sales, as this emerging industry
relies on policy support and incentives from national and state governments. Policy inconsistencies,
particularly related to EVs and broader macroeconomic uncertainties, contribute to volatility in the EV
sector and may deter manufacturers and buyers. The findings from the employed model are consistent with
robustness-check results. One novel aspect of this study is the exploration of the empirical relationship
between EV sales and lithium-ion imports, considering India’s 100% import dependency, which is crucial
for sustained EV growth. From 2014 to 2024, the average global lithium-ion imports reached $1,161.40
million, showing an upward trend over the past decade. In 2023, the Indian government classified lithium
as a critical mineral due to high supply chain risks and economic importance. Thus, India’s EV initiative
may encounter challenges due to supply risks from importing countries, geopolitical pressures, price
volatility, and increased concentration risks. Our findings provide valuable insights for EV policies,
recognizing that this emerging industry requires government support to ensure regulatory and policy
stability. The Indian EV industry faces several challenges, including tough competition from petrol and
diesel vehicles, charging infrastructure issues, electricity rates, and regulatory hurdles, and it cannot be
isolated from the broader macroeconomic ecosystem. The study's insights into crude oil prices can help
policymakers design effective subsidies and incentives for the EV sector. Furthermore, regarding lithium-
ion supplies, the government should consider diversifying sources and engaging in active mineral
diplomacy, given its critical role in developing the electric vehicle (EV) sector. The EV industry in India
has participated in the Production Linked Incentive (PLI) scheme, yielding positive outcomes and fostering
the gradual development of the sector, particularly for two-wheeler EVs, which constitute a significant
portion of the market offerings. The EV industry could play a pivotal role in reducing India’s oil
dependency, currently at 88% as of April- September 2024, with 232,700 tonnes of crude oil imported
(PPAC, 2022). The study's findings can guide policymakers, especially regarding the consistency of general
economic and EV-specific policies. While this study has focused on the drivers of EV sales in India, future
research could expand to include EV-specific incentives, subsidies, demographic variables, and
longitudinal studies beyond India.
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Abstract

Gender equality is the equal enjoyment of rights, opportunities, resources, and protections by all genders,
ensuring that men, women, and non-binary individuals are treated fairly, free from stereotypes and
discrimination. It is a fundamental human right that allows everyone to make choices without limitations
based on gender roles. Achieving gender equality is essential for any nation's social, economic, and cultural
progress, as it empowers individuals to contribute to their fullest potential. Despite significant strides in
promoting equality, issues like wage gaps, unequal access to education, and societal stereotypes persist in
many parts of the world. Women are entitled to live with dignity and freedom from fear. Gender equality is
also a precondition for advancing development and reducing poverty: Empowered women contribute to the
health and productivity of entire families and communities, improving prospects for the next generation.
Still, despite solid evidence demonstrating the centrality of women’s empowerment to realizing human
rights, reducing poverty, promoting development and addressing the world’s most urgent challenges,
gender equality remains an unfulfilled promise. Gender equality will be achieved only when women and
men enjoy the same opportunities, rights and obligations in all spheres of life. This means sharing equally
in the distribution of power and influence and having equal opportunities for financial independence,
education, health access and the fulfilment of ambitions. Gender equality demands the empowerment of
women, with a focus on identifying and redressing power imbalances and giving women more autonomy to
manage their own lives. When women are empowered, entire families benefit, along with future
generations.

This paper examines the role and contributions of the government of Bihar in empowering women through
various policies, initiatives, and social programs. This article aims to explore how the policies in Bihar
have been tailored to address the specific needs of women and analyze their outcomes. This article provides
a comprehensive examination of women empowerment and the role of the Government of Bihar in fostering
gender equality, socio-economic development, and personal independence for women. Despite significant
strides made in the empowerment of women, especially in rural Bihar, several challenges persist. The paper
explores various government initiatives, such as the Bihar Mahila Samakhya Program, Bihar Kanya Utthan
Yojana, and the Mukhyamantri Vidhwa Pension Yojana, Alchoal Bane which have positively impacted
women in the state. The discourse on women's empowerment has progressed from viewing women as
recipients of welfare benefits to engaging them as active agents of change. However, women continue to
face multiple challenges in terms of asymmetrical division of labor, rights, and assets which render them
vulnerable to discrimination and violence.

Empowering processes can fall short of promises if institutional spaces such as fully functional local
government offices with adequate resources and other basics are not provided by the government at the
local level. These offices are essential enablers which help build the trust of the local citizenry in the
government machinery. In these spaces, women as elected representatives acquire skills, confidence, and
capacities to effectively perform their functions and duties. They learn to articulate their demands, voice
their concerns and mobilize resources and assistance in a secure and safe environment.

Key words: Gender Equality, Woman Empowerment / empowering, Government of Bihar, Policies,
challenges, Impact of policies, Bihar
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What Is Gender Equality?

Gender equality means all genders enjoy equal rights, resources, opportunities, and protections, ensuring,
for example, that access to education, healthcare, and employment does not depends on whether one is born
male or female. It is a fundamental human right aimed at achieving parity in decision-making and ending
discrimination.

Key Aspects:

1) Equal Opportunities and Rights: Ensuring everyone has equal access to education, healthcare,
employment, and political participation.

2) Empowerment: Specifically empowering women and girls to redress historical imbalances, as they
are often more likely to face poverty and lower education levels.

3) Economic and Social Benefits: Gender equality improves workplaces through diversity, reduces
poverty, and boosts a nation's GDP.

4)  Shared Responsibilities: Involving the equal sharing of household responsibilities and childcare.
5) Safety: Eliminating gender-based violence and discrimination

Gender equality does not mean that men and women become the same, but that their rights, responsibilities,
and opportunities do not depend on their gender. It is enshrined as a core human right in international law
and is recognized as the fifth of the UN Sustainable Development Goals.

Gender Equality India:

Every child deserves to reach her or his full potential, but gender inequalities in their lives and in the lives
of those who care for them hinder this reality. Across India gender inequality results in unequal
opportunities, and while it impacts on the lives of both genders, statistically it is girls that are the most
disadvantaged. Wherever they live in India girls and boys see gender inequality in their homes and
communities every day — in textbooks, in movies, in the media and among the men and women who provide
their care and support.

Globally, girls have higher survival rates at birth, are more likely to be developing mentally on track, and
just as likely to participate in preschool, but India is the only large country where more girls die than boys.
Girls are also more likely to drop out of school.

There are risks, violations and vulnerabilities girls face just because they are girls. Most of these risks are
directly linked to the economic, political, social and cultural disadvantages girls deal with in their daily
lives. This becomes acute during crisis and disasters.

With the prevalence of gender discrimination, and social norms and practices, girls become exposed to the
possibility of child marriage, teenage pregnancy, child domestic work, poor education and health, sexual
abuse, exploitation and violence. Many of these manifestations will not change unless girls are valued more.

Gender Equality in Bihar:

Bihar has emerged as a pioneer in promoting gender equality through targeted policies, including a
dedicated gender budget since 2008-09, 50% reservation for women in Panchayati Raj institutions, and
35% in state government jobs. Key initiatives like the Mukhyamantri Balika Cycle Yojana have boosted
education, while challenges remain in areas like child sex ratio, literacy rates, and violence against women.
In 2025, Bihar shows a complex picture of gender equality, marked by high political participation among
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women voters but continued underrepresentation in elected office, with only 11.5-12% of Assembly seats
won by women.

Key Initiatives and Progress:

1))

2)

3)

4)

Political Empowerment: Bihar was the first state to mandate 50% reservation for women in panchayats
and urban local bodies.

Employment & Education: The state provides 35% horizontal reservation for women in all direct
recruitment for government services, including police. Educational schemes like Mukhyamantri
Balika Cycle Yojana and Kanya Uthhan Yojana have improved female literacy, although it still lags
behind national levels.

Gender Budgeting: Since 2008-09, Bihar has implemented a gender budget to incorporate gender
perspectives in policy-making, aiming for all-round development.

Microfinance: Self-help groups (SHGs) under JEEVIKA (Bihar Rural Livelihoods Project) have
played a significant role in empowering women economically, particularly in rural areas.

Key Challenges and Areas for Improvement:

1)

2)

3)

Gender-Based Violence: High rates of violence against women remain a concern, requiring stricter
implementation of the Protection of Women from Domestic Violence Act and the Prevention of
Sexual Harassment Act.

Health and Social Indicators: The state still struggles with a low sex ratio and high maternal mortality
rates.

Literacy Gaps: Despite improvements, rural female literacy lags behind.

Key Aspects of Gender Equality in Bihar (2025):

D)

2)

3)

4)

3)

Political Participation vs. Representation: Women voters showed historic turnout levels in the 2025
elections, often exceeding male turnout. However, only 28-29 women were elected to the 243-member
Assembly, representing a very modest increase.

Economic Empowerment: The government continues to leverage the JEEVIKA network for women's
self-help groups. Initiatives like Nayi Chetna 4.0 were launched to promote rural livelihoods and
safety.

Social & Structural Barriers: Despite 86% agreement on equal land ownership rights, 60% of people
believe inheritance practices favor sons, reflecting strong patriarchal constraints.

Safety and Social Issues: Concerns remain over crime against women, including high dropout rates
for girls due to poor infrastructure (e.g., toilets in schools).

Government Initiatives: The government focuses on gender-responsive budgeting, strengthening One
Stop Centres (OSCs) for survivors of violence, and implementing the PCPNDT Act against gender-
biased sex selection.

The 2025 Bihar Diwas highlighted women's empowerment as a core development theme, indicating it
remains a high-priority policy area, yet with significant, ongoing challenges in implementation.
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What is Women Empowerment?

Women empowerment is the process of equipping women with the agency, skills, resources, and authority
to make independent life choices, ensuring their equal participation in social, economic, and political
spheres. It involves dismantling gender inequalities, fostering self-reliance, and promoting education,
health, and financial independence. Key initiatives like India's Beti Bachao Beti Padhao and Mudras Yojana
focus on improving women's status.

The term refers to the liberation of women from socio-economic restraints of reliance. Women comprise
around 50% of the country’s population, and a bulk of them stays economically dependent on each other
without employment. In the age of feminism, a small portion of women in India are freed and can employ
their free will and are permitted to carve out their lives the way they want. But there is a considerable
division of the women in this nation who require optimistic support. In most Indian villages and semi-urban
cities, women are still denied fundamental education and are never authorized to continue higher education
despite amassing the understanding required.

Key pillars of women empowerment include:
1) Economic Independence: Access to resources, jobs, and financial services to foster self-reliance.
2) Education & Awareness: Building knowledge and self-confidence to challenge gender inequalities.

3) Political Participation: Active involvement in decision-making processes, such as the 33%
reservation in India's Parliament, designed to ensure representation.

4) Social & Legal Rights: Protecting women from discrimination, violence, and enabling their freedom
of choice.

Core Components & Importance

1) Five Components: Empowerment includes a woman's sense of self-worth, the right to determine
choices, access to opportunities, power to control their own lives, and the ability to influence social
change.

2) Economic Impact: Empowering women is a key driver of economic development and stability.

3) Overcoming Barriers: It focuses on reducing inequality in the household, workplace, and
community, especially tackling issues like the gender wage penalty.

4) Inclusivity: Addressing intersecting forms of discrimination—race, class, and disability—is crucial
for effective empowerment.

Women Empowerment in Bihar:

Women empowerment in Bihar has advanced significantly through targeted government policies, such as
the Women Empowerment Policy (2015), focusing on education, health, and economic independence. Key
initiatives include 50% reservation in panchayat elections, 35% in government jobs, and financial aid via
the Mukhyamantri Mahila Udyami Yojana (up to ¥10 Lakhs) to promote entrepreneurship.

Key Challenges:

1) Political Influence: Women have consistently outperformed men in voter turnout in recent elections,
making them crucial voters.
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2) Persisting Challenges: Despite progress, women in Bihar still face challenges related to traditional
patriarchal norms and the need for greater opportunities.

3) Socio-cultural Constraints: Deep-rooted patriarchy, gender discrimination, and societal norms
continue to restrict women's mobility and decision-making power.

4) Economic Constraints: Despite government schemes, many women still lack access to financial
resources, vocational training, and employment opportunities.

5) Educational Disparities: Although progress has been made, literacy rates among women remain lower
than that of men, particularly in rural areas.

6) Violence and Safety Concerns: Domestic violence, sexual harassment, and a lack of safety measures
continue to be significant issues for women in Bihar.

Key Empowerment Initiatives in Bihar:

1) Economic Empowerment: The JEEViIKA program has facilitated self-help groups, enhancing rural
women's income through initiatives like aquaculture and small businesses. The Mukhyamantri Mahila
Udyami Yojana offers up to 210 lakh in financial assistance for women entrepreneurs.

2) Education and Safety: The Bihar Kanya Utthan Yojana and Mukhyamantri Akshar Anchal Yojana
aim to increase literacy and reduce school dropout rates for girls. The Mukhyamantri Nari Shakti
Yojana provides support structures like short-stay homes and women's helplines.

3) Political Participation: Bihar was the first state in India to grant 50% reservation for women in
panchayat elections, significantly increasing their participation in local governance.

4) Social Reform: The prohibition policy (alcohol ban) enacted in 2016 was a major initiative, driven
by women's demands, aiming to reduce domestic violence and improve household economic
conditions.

5) Health Initiatives: The Beti Bachao Beti Padhao campaign contributed to improving the sex ratio at
birth, which rose from 918 in 2014-15 to 930 in 2023-24.

With the implementation of gender quotas since India’s 73rd and 74th Constitutional Amendment Acts, the
percentage of women in political activities at the local level has risen from 4-5% to about 35-40%.
Reserving one-third of seats for women in the elected bodies of rural local governments in India has
unleashed a silent revolution.

For the first time, rural women began to participate in local governance to improve their status and acquire
a decisive say in matters crucial to their livelihoods. This decision to ensure the participation of women in
local government is perhaps the best innovation in a grassroots democracy, contributing to improving the
well-being of rural women.

Control over local government resources and the collective power of women have helped women discover
their own self-respect and confidence. In the recent discourse on women empowerment in the 62nd session
of the Commission on Status of Women, the government of India has said gender equality and emancipation
of rural women is a key driver of inclusive growth.

Impact of Government Initiatives:

The government's policies have made a significant impact on women's empowerment in Bihar. Programs
like the Bihar Kanya Utthan Yojana have improved the education and economic standing of girls, while
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health initiatives have contributed to a reduction in maternal mortality rates. However, the impact varies
across different socio-economic groups, and continuous monitoring and adjustments to policies are required
to ensure broader reach and effectiveness. Despite the barriers, government initiatives have shown notable
success in improving the status of women.

Empowering women in the Workplace:

Empowering women in the workplace involves implementing fair pay, fostering inclusive leadership,
providing flexible work arrangements, and establishing mentorship/sponsorship programs to support career
advancement. Key strategies include creating equitable hiring processes, promoting diversity, and
providing professional development opportunities, resulting in higher employee retention and productivity.

Key Strategies for Empowerment

1) Equal Pay and Transparency: Conduct regular salary audits to measure and eliminate gender pay
gaps.

2) Flexible Work Arrangements: Offer hybrid, remote, or flexible scheduling to support work-life
balance and working parents.

3) Mentorship and Sponsorship Programs: Establish formal programs that pair women with leaders
who can guide their career development and advocate for their advancement.

4) Leadership Development: Provide training and initiatives aimed at preparing women for executive
roles to increase female representation at all levels.

5) Inclusion Policies: Develop safe, transparent, and supportive work environments that address
discrimination and bias, often implemented through employee resource groups (ERGs).

Benefits of Empowering Women

1) Increased Productivity & Retention: A supportive environment improves employee morale,
engagement, and retention.

2) Better Decision Making: Diverse teams and inclusive leadership bring a wider range of perspectives,
leading to better decision-making.

3) Improved Innovation: Companies with high gender diversity often experience higher rates of
innovation and better overall company performance.

Challenges to Overcome

1) Gender Pay Gap: Continued disparities in salary and bonuses.

2) Underrepresentation in Leadership: Lack of women in C-suite or top management roles.
3) Bias in Promotions: Unfair hiring and evaluation processes that hinder advancement
Why women Empowerment in workforce is important?

Women's empowerment in the workforce is critical to driving innovation, increasing corporate profitability,
and closing the global gender pay gap. Empowering women enhances employee retention, promotes
workplace equality, and fosters diverse perspectives that lead to better decision-making and economic
growth.
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Key reasons why empowering women in the workforce is important include:

1) Boosts Business Performance: Companies with higher gender diversity and more women in
leadership roles tend to perform better financially and exhibit higher productivity.

2) Drives Innovation: A diverse team brings diverse viewpoints, leading to improved creativity, better
problem-solving, and increased capacity for innovation.

3) Promotes Gender Equality & Fair Pay: Empowerment ensures equal pay, provides equal
opportunities, and helps close the significant gender pay gap.

4) Improves Retention & Culture: Empowering women strengthens female leadership, improves
corporate culture, and boosts employee satisfaction.

5) Reduces Economic Inequity: Women empowerment provides financial independence, reducing the
jobs gap, which is notably higher for women compared to men.

6) Facilitates Economic Growth: Women-led businesses and female professionals act as a crucial
backbone for broader economic expansion.

How to Empower Women in the Workplace:

1) Listen & Measure: Utilize data-driven approaches to understand and act upon gender-specific data,
as suggested by Strategy+business.

2) Establish Clear Goals: Set clear goals for diversity and implement initiatives led by successful
female leaders.

3) Foster Inclusivity: Create a culture where women feel respected and valued, ensuring their voices
are heard and contributions are recognized.

4) Offer Support and Opportunities: Focus on mentoring and providing opportunities for professional
advancement to overcome the " glass ceiling"

Conclusion:

While Bihar has made commendable progress in promoting women empowerment, much remains to be
done. A multi-pronged approach involving government, civil society, and the private sector is essential to
overcome existing challenges and ensure holistic empowerment for all women in the state. Women
empowerment in Bihar has witnessed a gradual transformation due to government interventions. Key areas
such as education, health, employment, and political participation have shown progress. Government
schemes like the Mukhyamantri Kanya Utthan Yojana and Jeevika have played a vital role in improving
the socio-economic status of women, particularly in rural areas. However, challenges like entrenched
patriarchy, poor infrastructure, and limited awareness remain significant hurdles.

The government of Bihar has made significant strides in empowering women through a range of initiatives
aimed at improving education, health, economic participation, and social security. While there has been
considerable progress, especially in women’s education and health, cultural and economic barriers remain.
Continued efforts are necessary to address these challenges, ensure women’s safety, and promote gender
equality. The government of Bihar has made notable contributions towards women empowerment through
various programs aimed at improving education, health, economic independence, and legal rights for
women. However, challenges such as socio-cultural barriers, economic inequality, and gender-based
violence persist, which require further interventions. For sustained empowerment, there is a need for more
targeted and comprehensive policies that address the unique challenges women face in the state. The alcohol

54



Gender Equality and Empowering Women ® Shikha Sankrit

ban in Bihar has had a notable impact on the empowerment and happiness of women, especially in terms
of safety, reduction in domestic violence, and improved family welfare. While challenges such as the illegal
alcohol trade and job losses in the liquor industry remain, the overall psychological and social benefits for
women have been significant. As the data and feedback from women in the state suggest, the alcohol ban
has contributed positively to the improvement of women’s lives in Bihar.

Recommendations:

1. Strengthen Legal Protections: The government should enhance its efforts to address violence against
women and strengthen legal support systems.

2. Increase Focus on Rural Areas: More targeted initiatives should be introduced to support women in rural
areas where access to resources remains limited.

3. Empower Women in Leadership Roles: Programs should be implemented to encourage and train women
for leadership roles in politics, business, and community development.
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A Study of Political Economy of Power Distribution in India: Policy
Options for Reform for achieving Pareto Optimality under Welfare
Economy Framework

Yashwant Kumar

Abstract

Power is an essential commodity for economic development and decent quality of life for everybody. Power
distribution is a capital-intensive sector. Power distribution companies under State sector in India incurred
losses of around Rs. 70,000 crores in year 2022-23. With such huge losses, there is no surplus left with
these companies to make investment for systems improvement and capacity expansion. These power
distribution companies are totally dependent upon Central and State governments for funds for capital
investment. Hence, the finances of power distribution companies are not sustainable. There is need for a
new business and financial model to make the finances and development of power distribution companies
sustainable. To achieve this objective, this paper analyses the issues and problems with power distribution
companies in India, the reasons for those problems and suggest policy measures for reforms promoting
competition for achieving Pareto Optimality under welfare economy framework. For this purpose, their
objectives, organisational, operational, financial management and accounting analyses have been done.
In this paper, the effectiveness of measures like market segmentation, responsibility centre accounting,
direct benefit transfer of subsidy etc. have been examined under efficiency-equity framework for their
political acceptability and economic and financial sustainability.

Key Words:

Market Segmentation, Responsibility Centre Accounting, Energy Accounting and Auditing, Direct Benefit
Transfer, Disclosures.

Introduction

Power Industry is a peculiar industry because of the nature of electricity as an intangible commodity. The
production and consumption of power shall always match in quantity at the same time. If these two do not
match simultaneously, the frequency of electricity quality is adversely affected and if this mismatch is not
controlled immediately, the power grid may fail and get damaged. Thus, unlike other goods, overproduction
of electricity cannot be stored as inventory (Chen et al, 2018). Overproduced electricity can only be stored
in form of charging of big batteries the commercially viable technology for which is still evolving (P. V.
Magazine India, 2025). In addition, it is difficult to estimate the daily and short-term demand for electricity
with accuracy. Therefore, it is required to have excess installed capacity of power generation, transmission
and distribution requiring additional funds for capital investment. Further, power generation units and
transmission and distribution infrastructure are highly capital-intensive ventures.

Electricity is very important and essential input for economic development. All manufacturing and
commercial activities are dependent upon electricity. For upliftment of social status and improving the
quality of life of poor and rural people, provision of electricity is an essential ingredient (Bhattacharya,
2018; Reference.org, 2025; Zhao et al, 2025). Hence, the government must invest a lot, in creating
distribution infrastructure for electricity in rural and remote areas for economic, agricultural and domestic
needs of rural people.

PAG and Research Scholar, Department of Commerce and Management, GGV, Bilaspur, Chhattisgarh
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Because of the above-mentioned peculiarities of electricity, its political economy, organisation structure,
operation and financial management pose certain issues and problems for the Government, power
manufacturing, sale and distribution companies as well as for the consumers.

Objectives of the Study

The objectives of this study are as below: -

1. To identify ‘issues and problems’ with the State Power Distribution Companies in India.
2. To explore the ‘reasons’ for those issues and problems.

3. To identify and suggest policy reform measures to resolve those issues and problems which are
politically acceptable and economically sustainable.

Methodology of the Study
To achieve objectives of this study, the following methodology has been adopted: -

1. To study the current ‘objectives’ of such companies with respect to the nature of business of their
operations under the political economic framework of power distribution sector in India to achieve
Efficiency-Equity trade off.

2. To analyse the current nature of ‘organisational structure’ of power distribution sector under Electricity
Act 2003 using Pareto efficiency framework of promoting competition among suppliers and consumers.

3. To study the current system of their operations with respect to ‘entrepreneurship’ development among
field functionaries of these companies.

4. To study the ‘financial management’ of these companies with reference to delivery of ‘subsidy’ on
power and management of receivables and payables.

5. To study their accounting and reporting system with respect to their accountability.

6. To study their system of tariff regulation, monitoring and evaluation with respect to the autonomy,
responsibility, and accountability of State Regulatory Commissions, State Governments and Distribution
Companies

Source of Data and Data Collection

a) Reports on Performance of Power Utilities of Power Finance Corporation Limited — From these
reports, various data have been obtained which are summarised in Table 1 below:

Performance of State Power Distribution Companies

Particulars Unit | 2023-24 2022-23 2021-22 2020-21 2019-20

Total losses of Loss making

State DISCOMS crore | -46,728 -69,201 -36,297 -72,219 -47,586

57



Net Worth of Loss Making

DISCOMs crore | -3,56,645 | -3,19,214 | -2,50,382 | -2,67,450 | -1,71,358
Tariff Subsidy Received crore | 2,05,300 1,83,521 1,58,755 1,11,975 1,14,832
Billing Efficiency % 86.91 86.76 86.08 84.17 85.45
Receivables  for - Sale of | 1 566420 | 247273 | 244363 | 232862 | 2.15837
Power

Payables for Power Purchase | crore | 2,90,794 | 27,3,605 | 2,75,406 | 2,87,826 2,57,897
Total Outstanding debt crore | 7,52,677 6,72,282 | 6,15,729 | 5,76,112 5,00,310
Accumulated Losses (As per | 1 ¢ 92 269 | -6,59,340 | -5.93,528 | -545.418 | -5,05361
Balance Sheet)

Table 1 Source: Report on Performance of Power Utilities for the year 2023-24, 2022-23 and 2021-22.

b) For Chhattisgarh State Power Distribution Company, data has been taken from their Annual Financial
Statements. Summary of the data is given in Table 2 below:

Chhattisgarh State Power Distribution Company Limited (CSPDCL)

Particulars Unit 2023-24 | 2022-23 2021-22 2020-21 2019-20
Loss/Profit for the year crore 41 -1133 -1214 -420 -973
Accumulated Losses crore -10,016 | -10,057 -8,924 -7,710 -7,290
Net Worth crore -5,364 -6,058 -4,776 -3,116 -2,896
Receivables for Sale of

Power crore 3,145 1,657 4,021 3,260 3,455
Payables for Purchase of

Power crore 660 568 527 426 445
Total Borrowings

(including State Govt. 5,398 6,198 3,539 4,139 4,102
Borrowings) crore

Tariff Subsidy Received crore 6,028 5,112 4,932 4,195 4,651
Billing Efficiency % 85.78 83.86 81.87 83.16 80.97
AT&C Losses % 15.88 16.14 18.13 18.05 19.03
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Loan taken up by State
Government in 2015-16
under UDAY Scheme-
865 crore

Table-2, Source: Financial Statements of CSPDCL, Report on Performance of Power Utilities of the
year 2023-24, 2022-23 & 2021-22

Review of Literature

A careful study of the available literature on power industry resulted in the collection of some helpful
insight for the study: -

Alagh.....suggests there is need to move away from cost plus pricing in transmission and distribution. The
Indian experience brings out the need to persist with reform ideas.

Bajaj.....(2007) discussed issues like role of Regulator in the new regime, issue of open access, power
trading, introduction of power markets.

Das.....(2020) analyses the financial distress of DISCOMs in India, supply-demand mismatch, the fixed
energy charges of thermal power plants, and the excess procurement of “must-run” renewable sources
which together contribute to the high cost of power procurement that drives the financial stress faced by
DISCOMs.

Madhav.... (2010) suggests taking adequate measures to minimize theft at the earliest to combat the power
crisis being faced by the country. As India’s transmission and distribution losses are among the highest in
the world, restoration of the financial health of SEBs continues to be a critical issue.

Mishra.....outlines issues in the power sector in India like financial losses of Discoms, technical and
commercial losses, losses in transmission and distribution, cross subsidy and Government subsidies.

NITI Aayog (2021) describes the various aspects of Structural Reforms, Regulatory Reforms, Operational
Reforms, Renewable Energy Integration Reforms and Managerial Reforms.

Rameshwar.....(2010) details operation of market forces, needed levels of investments and targeting of
resources to promote equitable growth.

Roy.....(2020) outlines the path for restructuring to make decisions regarding regulatory issues, spot
trading, phases in open access in distribution, issues with non-conventional energy sources.

Sharma...(2002) describes rationalization of tariffs and protection of the laws to private sector. It suggests
for the success of the reform, depoliticizing tariff and to take strong steps for financial and social discipline.

Surdeo.... describes that the challenges persist in distribution companies’ (DISCOM’s) ability to procure
the power on offer and supply it at an affordable price to consumers.

Research Gap

Various researchers and scholars have explored various issues like open access of electricity, separation of
carrier and content of power, cash benefit transfer of subsidy, preventing theft of power as measures to
improve the financial performance of the power distribution companies. However, a comprehensive
business and financial model to move away from a natural monopoly model of distribution to a competitive
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model of supply and sale of power to promote their efficiency with equity to be politically acceptable to
improve their finances on sustainable basis, has been attempted in this paper.

Data Analysis: Issues and Problems with State Power Distribution Companies

After careful observation and analysis of data from the sources cited above, the following pressing issues
and problems of State Power Distribution Companies (DISCOMs) are clearly observed:

1. Heavy Losses for Power Distribution Companies

For the year 2022-23, 35 State Power distribution companies incurred loss of Rs. 69,201 crores. These
losses are continuing for last many years. For example, the Chhattisgarh Power Distribution Company is
incurring losses since its incorporation in 2009-10. Because of these heavy losses, these companies don’t
have any surplus for capital investment.

2. Heavy Aggregate Technical and Commercial (AT&C) losses

The State power distribution companies had on average, Aggregate Technical and Commercial (AT&C)
losses of around 17% in 2022-23(Mercom India, 2024). This consists of two parts- Technical loss is loss
of energy in the form of heat due to technical deficiency of transformers and transmission lines. Technical
loss may vary from 3% to 7% of input units depending upon the efficiency of equipment and lines. The
balance of the AT&C loss is commercial loss which is nothing, but the unbilled units of energy consumed
by unauthorised consumers reflected as financial losses of DISCOMs in their Annual Financial Statements.
This is of the nature of implicit subsidy to the unauthorised, unmetered consumers. These unauthorised
consumers may be poor, doing theft of power against whom distribution company is not able to take strict
action in pressure of local politicians. High AT&C losses are the main reasons for heavy financial losses of
state power distribution companies. Billing efficiency has not improved much in 5 years. It increased from
85.4% in 2019-20 to only 86.9% in 2023-24. Unless it increases to more than 90%, profitability of
DISCOMs will not improve much (PFC, 2025; Mercom India, 2024).

3. Lack of Quality power for all in adequate quantity despite unutilised installed capacity

Per capita annual consumption of electricity in India is only 1331 kWH (2022-23) which is very low in
comparison to countries like Brazil and South Africa (CEA, 2025; Data Commons, 2025; IEA, 2023). The
duration of power provided in rural areas is still low and quality, reliability and stability of supply is also
poor in these areas. Because of losses and no surplus, State power distribution companies could not invest
in capacity expansion and systems strengthening in rural areas. Therefore, equity and growth aspect of
supply of power has been adversely affected because of inefficiency in distribution of power (Akter et al,
2023; Khanna, 2024; World Bank, 2025).

4. Universal subsidy for all domestic and agricultural consumers

At present, the subsidised price for domestic consumption is for all domestic consumers, whether rich or
poor. A consumer who chooses to relinquish its subsidy on domestic consumption, has no option to do so.
Similarly, subsidy on agricultural consumption is uniform for very big or small, or rich or poor farmers.
These undifferentiated subsidies to all make the subsidy bills of all the state governments very high. The
subsidies are not targeted for poor and needy. Therefore, States are left with little funds for investment in
capital assets (ISSD,2023). This prevents the States to improve the per capita consumption of power by the
poor. Thus, equity in consumption of power has been adversely affected due to lack of efficiency in
targeting of subsidy. Tariff Subsidy has increased continuously from Rs. 1.15 lakh crore in 2019-20 to Rs.
2.05 lakh crore in 2023-24 for all states. For Chhattisgarh, it has increased from Rs. 4,651 cr. to Rs. 6,028
cr. in the same period (Saur Energy, 2025).
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5. Heavy dependence on Central Government for funds for Capital Investment

Power distribution companies are incurring heavy AT&C losses for decades. Therefore, they are incurring
huge financial losses for decades and left with no surplus for capital investment. Similarly, State
Governments are bearing the huge financial burden of universal subsidy to all domestic and agricultural
consumers (Power Line Magazine, 2025). Thus, State Government’s capacity to fund capital investment is
limited. Hence, there has been complete dependence upon the Central Government, Rural Electrification
Corporation (REC) and Power Finance Corporation (PFC), for initiation of schemes and providing funds
for capital investment for systems strengthening under Accelerated Power Development Reform
Programme (APDRP) and other schemes.

6. Unsustainable finances of State power distribution companies

State power distribution companies incur heavy financial losses due to their high AT&C losses. They are
completely dependent upon Central and State Governments for their capital investment for systems
strengthening and capacity expansion. Thus, their finances are highly unsustainable. They have urgent need
to reduce their AT&C losses, earn profit and surplus to make their financial position sustainable (PFC,
2025). Receivables from sale of power have continuously increased from Rs. 2.15 lakh crore in 2019-20 to
Rs. 2.66 lakh crore in 2023-24. Around 50% of this is due from state departments. As a result of this,
payables for sale of power also increased continuously from Rs. 2.57 lakh crore in 2019-20 to Rs. 2.9 lakh
crore in 2023-24. This has adversely affected the finances and liquidity of generation and transmission
companies (PFC, 2025).

Total outstanding debt of DISCOMs has increased continuously from Rs. 5.0 lakh crore in
2019-20 to Rs. 7.52 lakh crore in 2023-24. There has been negative ACoS-ARR continuously till now.
Hence, there is no revenue surplus available with State DISCOMs to repay these loans on their own. They
are dependent upon State governments to repay this huge debt outstanding, in future also (PFC, 2025).

The accumulated losses of State DISCOMs increased continuously from Rs. 5.0 lakh crore in
2019-20 to Rs. 6.92 lakh crore in 2023-24. These accumulated losses reflect in part, the continuously
increasing negative net worth of Rs. 1.71 lakh crore in 2019-20 to 3.56 lakh crore in 2023-24. The
differences between the two are nothing but the entire equity of these DISCOMs which have been wiped
out by the accumulated losses over the period. This negative net worth is also reflected by the wiping out
of the entire depreciation reserve of these companies. Now for any systems strengthening, they are
dependent upon Central and State Government (Power Line Magazine, 2025).

7. Implicit Subsidy to Unauthorised Power Consumers

All the subsidies given to the consumers by the power distribution companies can be classified in following
three categories: -

(i) Explicit Subsidy: - This is the subsidy shown in the Budget and Finance and Appropriation accounts
of State Government and in the Annual Financial Statements of state power distribution companies. For
example, the tariff subsidy billed by distribution utilities increased from Rs. 1,83,521 crores in 2022-23 to
Rs. 2,05,300 crores in 2023-24. (PFC, 2025)

(i1) Cross Subsidy: -  The tariff per unit of power for commercial and industrial consumers is fixed
higher than the average cost of supply (ACS). However, the tariff per unit for domestic and agricultural
consumers is fixed at lower-than-average cost of supply. Thus, a part of cost of supply to domestic and
agricultural consumers is met by the commercial and industrial consumers, and another part is met by State
Government through explicit subsidy provided in the State budget. Therefore, the commercial and
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industrial consumers cross-subsidize part of cost of supply to domestic and agricultural consumers. (World
Bank, 2014)

(ii1) Implicit Subsidy: - In addition to above, there are financial losses incurred by State Power
Distribution Companies.

There were losses of Rs. 69,201 crores during the year 2022-23 incurred by 35 State Power Distribution
Companies (PFC, 2024). These losses have been incurred by DISCOMs despite the following: -

(a) Return on Equity between 14% to 16% has been allowed by the State Electricity Regulatory
Commissions (SERCs) in fixation of annual tariff for power. (CERC, 2019)

(b) Around 15% to 16% A T & C loss has been allowed by SERC:s in tariff fixation. (Forum of Regulators,
2022)

(c) Additional Annual Revenue Requirement (ARR) has been allowed by SERCs in tariff fixation at rate
of 50% of distribution losses more than normative 15% to 16% A T & C losses allowed.

(d) Under various system strengthening schemes like APDRPR, RAPDRP, UDAY, IPDS etc., target of A
T & C losses has not been achieved. (Khanna et al, 2020)

(e) Substantial loans of DISCOMs have been taken over by State Governments under UDAY scheme, for
example Rs. 856 crore loan of CSPDCL by Chhattisgarh Government during 2015-17 reducing their
interest burden and easing out their tight liquidity position (Gulati et al, 2019; PRS India, 2025) and,

(f) Substantial amount of late payment surcharge of DISCOMs have been waived off by the State
Generation and Transmission Companies.

Despite above items being included in tariff fixation, the DISCOMs have incurred financial losses which
are in addition to all types of technical losses. These losses are nothing, but commercial losses incurred
due to power units consumed unauthorizedly (theft of power) but not billed by the DISCOMs on any
consumer. These power units are consumed unauthorizedly by certain consumers but not prevented by
DISCOMs (Jamasb et al, 2015; Joseph, 2010). Thus, the losses of DISCOMs due to unauthorized
consumption of power are broadly implicit subsidies allowed to unknown consumers of power by these
companies

(IMF, 2015).

Though, the yearly losses for loss making DISCOMs have reduced from Rs. 69,201 cr. in 2022-23 to Rs.
46,728 cr. in 2023-24, the total subsidy (implicit+explicit) from State governments have remained
unchanged to Rs. 2.52 lakh crore in this period. Similarly, for Chhattisgarh DISCOM, total subsidy from
State has been over Rs. 6,000 cr. for last three years.

These losses or implicit subsidies of DISCOMs are financed by following sources: -

(1) Wiping out all the Paid-up Capital (negative net worth) of such loss making DISCOMs; and, for example,
the entire paid-up equity capital of CSPDCL of Rs. 2,886.54 crore has been wiped out due to losses as on
31 March 2023. (PFC, 2024)

(i1) No-accumulation of funds for replacement of worn-out assets through accumulated depreciation. For
example, funds could not be accumulated of depreciation reserve for asset replacement of Rs. 4,530.60
crore due to accumulated losses as on 31 March 2023. There are no internal resource generation by
DISCOMs (RBI, 2023). Therefore, all funds for system strengthening are provided by Central and State
governments to these DISCOMs. (CEA, 2023; MoP, 2021; Khanna et al, 2020)
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Thus, financial losses of loss making DISCOMs are broadly implicit subsidies to the unauthorized power
consumers.

Reasons for Issues and Problems Objectives Analysis: The Political economy of Power

The State sector power distribution companies are selling electricity to domestic, agricultural, commercial
and industrial consumers. These companies sell power to domestic and agricultural consumers at subsidised
rates. This subsidy is partly borne by the respective state Governments. The part of the subsidy is cross-
subsidised by these companies by charging higher rates for commercial and industrial consumers.
(Bhattacharya et al, 2017; World Bank, 2014)

Electricity is also being sold as commercial commodity by private sector power distribution companies.
These private companies are in profit. (CERC, 2022)

The company form of organisation is meant to perform commercial activities on behalf of Government.
Hence, their prime objective is to earn profit and surplus which can be used by these companies for further
investment in capital assets. If government companies are asked to meet the twin objectives of (i) cheap
delivery of goods and services and (ii) universal availability of quality goods or services, these companies
cannot provide quality goods and services to all consumers at cheap/subsidised rates. If cheap and unbilled
power is provided by state power distribution companies, it will not have enough surplus to invest for
systems strengthening and capacity expansion.

The social welfare objective is the political objective of the Government. Hence, the capital cost of
uneconomic power lines and recurring cost of providing subsidy on power tariff to poor consumers shall
be borne fully by the State Government (Samuelson, 1954) and not by the State Power distribution
companies as shown in Diagram 1.

Thus, the objectives of the power distribution companies shall be limited to providing quality power to all
consumers, even in remote and rural areas, on commercial basis. Otherwise, the power distribution
companies will provide power with frequent outages, long outages, no outreach to all rural and remote areas
as has been the case with state power distribution companies in recent past (Aiyar et al, 2020). In the name
of meeting social welfare objectives, a lot of inefficiency and corruption creeps into the day to day working
of these state power distribution companies (C&AG of India, 2021; Shleifer et al, 1994; IMF, 2015; OECD,
2018).

Objective Analysis: Political economy of Power
DISCOM- A Company shall be At Arm’s length from Promotor (State Government)

Political . Commercial B State Government

Objective: Social  Objective: to —

Welfare: for State supply quality _ Political Objective of Consumers ' Social ‘

Government power to all Welfare £g
g

(Equity) consumers
(Efficiency)

= (i) Capital Cost + Objective of the

of uneconomic power
power lines and distribution
(ii) recurring companies shall
cost ‘nf‘ be ]u‘m‘[ed to Consumers
providing providing I
. . . N Poor and needy wouild reqrire
subsidy to be quality power subsicy
borne fully by to all.
State

Government

Diagram 1. (Source: Author)
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Efficiency — Equity Trade Off
(i) High Efficiency but Low Equity

In early 1980s, State Electricity Boards were profitable. However, there was very low spread of power
lines in rural areas. Hence, access to power, power connections and power supply in rural areas and to poor
people were very low. (Palit et al, 2017) That was the situation of high efficiency, but poor equity.

(ii) Low Efficiency but High Equity

After Ekal Batti Yojana in 1980s and 1990s in various states, there was ample spread of power lines in rural
areas. Coverage of rural and BPL people increased significantly. After implementation of universal power
coverage schemes like DDUGJY and SAUBHAGYA, the coverage of rural, remote areas and poor
consumers is almost universal.

However, after implementation of above schemes in 1980s onward, the financial position of SEBs
deteriorated a lot and almost all SEBs went into losses. T&D losses and AT&C losses increased a lot
(C&AG of India, 2025; Financial Express Bureau, 2018). Thus, there was high equity but low efficiency.
(Bhattacharya, 2012; Kale, 2014)

(iii) Low Efficiency and Low Equity

After spread of Ekal Batti Yojana in rural areas and universal power coverage schemes, the transmission
lines and transformers were spread in most of the rural areas of the States. Now accessibility of power was
available to the poor and the rural people. However, they were not having enough purchasing power to
purchase it in sufficient quantity. Therefore, all these rural lines became uneconomic. This contributed to
increasing financial losses of SEBs. This also led to theft of power in rural and urban areas. Even then, the
per capita consumption of power by rural and poor people is very low (Electrical India, n.d.; CEA,2023;
PFC, 2023; Pachauri et al, 2013). Thus, the situation became low in efficiency and low in equity, and a
vicious cycle has been created and still persisting.

L. Policy Options for Reforms of the Entire Power Sector

Power distribution in India, to be politically acceptable shall take care of equity aspect first. Power being
an essential commodity for economic activity, employment and decent quality of life, shall be accessible
and available for consumption by the poor in rural, urban and remote areas. (Khandekar et al, 2014)

Transparency in Accounting and Disclosure of consumption of power

However, to achieve equity in supply of power to the poor, the transparency in full disclosure of information
about complete accounting of use of power by the poor, could not be maintained. The full accounting and
clear disclosure of consumption of power has not been done. Thus, unauthorised, unmetered consumption
of power even by not so poor consumers have been practiced by DISCOMs in India (Dubash et al, 2001;
Bhattacharya, 2012). Whether the consumption of power is fully authorised, metered and accounted for, or
it is unauthorised, unmetered and not accounted for, in both the cases, not a single unit of power is purchased
free. The exchequer has to bear the cost of all the power consumed- authorised or unauthorisedly. This
unauthorised, unmetered consumption of power reflects as losses of DISCOMs which wipes out their entire
paid-up capital, and accumulated depreciation reserves. This is implicit subsidy on power.

The challenge of Indian DISCOMs is to bring unauthorised, unmetered consumption into authorised and
metered consumption. If there are poor and needy consumers who shall be given more power on subsidy,
the policy should be such that this part of implicit subsidy is converted into explicit subsidy. (Pargal et al,
2014)
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If all the consumptions by farmers and domestic households is metered and authorised, the efforts can be
made to target all the explicit subsidy to poor and needy. This way, all the financial losses i.e., implicit
subsidy will become part of explicit subsidy and efforts can be made to improve targeting of this subsidy
and gradually make reduction in overall subsidy and convert financial losses of DISCOMs into profit as
has already been done in case of subsidy on LPG Cylinders under PAHAL Yojana and turnaround of Oil
Marketing Companies (OMCs) (Gol, 2016).

Thus, the purpose of equity can be better served and power distribution in India can be made more
politically acceptable, by bringing efficiency in all the aspects of management of power distribution in
India. Efficiency can be brought out by bringing more transparency in accounting of power input, output
and consumption of power. More transparency can be brought out when all the input, supply, sale and
consumption of power is fully metered. (World Bank, 2014).

Pareto Optimality through Competition

Policy reforms can be taken to bring in more competition in supply and sale of power. More efficiency can
be achieved by bringing in reforms in structure and segmentation of market, operations, tariff fixation,
financial management, monitoring and control. In this process, Pareto improvement and ultimately, Pareto
optimality can be achieved. By bringing in more competition, more efficiency can be achieved. (Baumol et
al, 1982; Laffont et al, 1993; MoP, 2015)

Thus, efficiency-equity trade off can be achieved through policy options for more competition in supply
and sale of power as described below:-

Structural and Organisational Analysis: Market Segmentation and Specialisation

The process of making of public sector companies for different functions and segments will bring benefits
of specialization in functions. Further, the process will bring competition and efficiency initially among
public sector companies themselves. Later, competition with private companies can be brought in through
open access in supply and sale of power.

(1) First Tier of Market Segmentation by Electricity Act, 2003

As per Electricity Act, 2003, the power sector is vertically bifurcated into three different business segments,
viz., generation, transmission and distribution on the basis of specialisation of functions by each segment.

Failure of Franchise Model

It is provided that the distribution company can appoint franchisee to outsource its business of sale of
electricity to consumers. The development and maintenance of distribution lines will remain with the power
distribution company. However, in this arrangement there is no separation of ‘wire business’ and ‘power
supply businesses. The franchisee company will function just as an agent of the power distribution
company. The ‘distribution license’ will remain with the distribution company, and not with the franchisee.

The experience has shown that the off-loading of supply business from distribution company to the
franchisee has not been successful in India. All these franchisees ran into losses, and they had to close their
businesses viz., 16 franchisee operators over six states (Chitnis, 2024; MoP, 2015; Planning Commission,
2014; PFC, 2024; Mas-Colell, 1995).
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(2) Second Tier of Segmentation: Separation of Wire (Carrier) and Supply & Sale (Content)
Business

What is needed is a formal arrangement in Electricity Act, 2003, to separate ‘wire business’ and ‘power
supply and sale businesses of distribution companies. Development and maintenance of distribution lines,
transformers and sub-stations are segment of business separate from purchase and sale of power to
consumers. Thus, to get benefits of specialisation of two business segments, wire business shall be
developed and maintained by one company and supply and sale of power to consumers shall be done by
another company.

At field level, in State power distribution companies, there are (i) works or project divisions and (ii)
commercial divisions.

(i) Power Distribution Company

Project divisions do the functions of capital asset creation for systems strengthening and capacity expansion
of sub-stations, feeder bifurcation, installation of power and distribution transformers and line extension
and replacement. This is ‘wire business’ creation and maintenance. These ‘wire business distribution
companies’ can be created by consolidating all works divisions of power distribution company. Like
transmission companies, they can take ‘wheeling charges’ for power from their lines below 66/33 or 66/11
KV- sub-stations upto the customer level. This wheeling charges as decided by State Electricity Regulatory
Commission will be revenue for power distribution companies giving certain rate of return. This company
will provide its services to the power supply and sale company. Thus, this will not deal with the consumers.
This will earn its revenue for wheeling charges from the power supply and sale company. Thus, this wire
business company, like the power transmission company will always be in profit. This company will
immediately give value addition of 3% on total power turnover of the State, to the Gross State Domestic
Product (GSDP).

The new power distribution company will be another asset creation and maintenance company like power
transmission company. There may be one company in a medium size State and may be two companies in a
very big State. The new power supply and sale company will provide connection to the consumers, provide
and maintain meters, but all other assets will be provided and maintained by power distribution company.
All capacity creation will be done by distribution company.

(ii) Power Supply and Sale Company

In this tiered arrangement of power companies, the company at the 4™ tier at the bottom level will be,
‘power supply and sale company’ to be created by consolidating all commercial divisions of power
distribution company. This company will purchase power from generation company and supply this power
to the ultimate consumers and collect revenue from them for sale of power. This company, out of the
revenue collected from consumers, will make payment to generation company for power purchase; to
transmission company, for transmission charges; and to distribution company, for power wheeling charges.

All consumer complaints will be rectified by power supply company. Major faults on lines will be repaired
by distribution company. Energy purchase from generation companies, energy sale to consumers, energy
accounting and energy auditing will be done by Supply and Sale Company. Thus, all the risk of commercial
losses, theft of power, non-billing of power supply, risk of non-payment of billed power, reduction of
AT&C losses will be managed by the new ‘power supply and sale company’. Thus, the real entrepreneurial
skills shall have to be learned by the managers and linemen of this power supply and sale company.

Thus, in the new proposed arrangement, in place of three vertically integrated companies in power sector
as provided by Electricity Act, 2003, there will be four types of companies viz, generation, transmission,
distribution, and power supply and sale company. Thus, further functional segmentation of existing third
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tier power distribution company into two companies based upon two different functions of ‘power
wheeling’ to be done by ‘power distribution company’ and ‘power supply and sale’ to consumers, by the
new ‘power supply company’ is proposed.

Thus, under the proposed revised Electricity (Amendment) Act, 2025, there will be four tiers of power
sector companies in place of current three tiers, as below: -

(1) Power Generation Companies

(i) Power Transmission Company

(iii)) Power Distribution Companies

(iv) Power Supply and Sale Companies

Pareto Improvement through Competition to achieve Pareto Optimality

For achieving Pareto improvement to achieve Pareto optimality situation, there should be perfect
competition in power supply and sale market. There should be many players to supply and sale electricity
to the consumers. This can be achieved when carrier (wire) business is separated from current power
distribution company. This separate power carrier company shall carry power from many state and private
supply companies. This will create competition among power sellers, reduce power prices, increase
efficiency and help achieve Pareto improvement to achieve Pareto optimality in power distribution sector
(Alcott et al, 2016; Chakravorty et al, 2014; Joskow, 2008; Littlechild, 2006). The objective of open access
of power as envisaged in Electricity Act, 2003 will be effective if power carrier company is separated from
power supply and sale company (PFC, 2023; RBI, 2022; CERC, 2023).

(3) Third Tier of segmentation based on Type of Power and Customers:
There are two major kind of market segments of commercial divisions viz:

(a) HT Consumers Company: These are high voltage industrial and commercial consumers. There is
higher tariff also for these consumers. The commercial loss for these consumers is almost nil. Therefore,
this commercial business of HT consumers will always be in profit. So, there shall be separate commercial
divisions for HT business which will earn profit easily. Eventually all HT divisions can be merged and
made a separate HT supply and sale Company as shown in Diagram 3. Around 50% of total sale of power
is to HT industrial and commercial consumers (PFC, various years). This profit earning Company will
immediately give value addition to the Gross State Domestic Product of the State economy.

(b) LT Consumers Company: These are normal voltage power domestic and agricultural consumers. The
tariff for these consumers is low. State government gives tariff subsidy for these consumers. There are
maximum commercial losses for this segment of business. There should be separate commercial divisions
for these consumers (RBI, 2019). Maximum manpower shall be deployed for this segment of business.
Each lineman should be given charge of specific lines to do energy accounting and energy auditing. The
entrepreneurship skill will be used to purchase and sale of power for these segments. Each employee, in
charge of its lines and business on this, shall make all efforts to earn profit from each line. With clear
concentration of manpower and focus on this segment which is the main cause of losses of distribution
company, there is likelihood that these LT divisions and Company will reduce losses and earn profit (Shah
etal, 2014).

This separation of HT and LT Supply Companies will create specialisation among suppliers on the basis of
different types (voltage) of power and customers as shown in Diagram 3. Between these two public sector
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companies, there will be competition among them to purchase power from different generators of power
and competition to supply bulk power to different consumers (Coase, 1937; Williamson, 1985).

Open Access of Power

This separation of HT business from LT business will help removal of cross subsidization of domestic and
agricultural LT tariff by higher HT tariff for commerce and industry (RBI, 2023). This will reduce power
costs for commerce and industry and make them more competitive (Bhattacharya et al, 2015; World Bank,
2018). In addition, removal of cross subsidies will promote open access to the sale of power by removal of
open access charges from supply of captive and private generator companies which has been hampering
the growth of open access business of power (Electricity Act, 2003; Planning Commission, 2014; NITI
Ayog, 2016).

Thus, this further segmentation will be another step for Pareto improvement to achieve Pareto optimality
by promoting specialization and competition. This will help achieve efficiency in power supply business.

The separate LT company will concentrate on supply of power in uncovered rural and remote areas. Thus,
this will help in achieving equity in providing power to poor, needy, rural and remote areas (RBI, 2022).

With more than one public sector power supply and sale companies in a State, competition can be brought
in among them and private suppliers which will help reduce the cost of supply of power to the advantage
of consumers (Stern, 2011; Apergis et al, 2010).

I1. Policy Options of Reforms for LT Domestic and Agricultural Supply Business

LT business is around 50% of total power sale business of power distribution company. Balance 50% is
HT business. All the problems of DISCOMs relates to LT business. HT business has no problems.

HT business is fully profitable. If HT business is separated from LT business and it is made a separate
company, the problems of entire power sector will be reduced to 50% immediately. HT Company will pay
50% of all payables of generation and transmission companies. HT company will have less receivables
from government departments. The liquidity position of generation and transmission company will ease by
50% immediately. There will not be cross-subsidy obligations of HT company towards domestic and
agricultural consumers. HT business will earn profit. It can borrow money from market at cheaper rates for
systems strengthening and expansion. It will pay dividend to State government out of its profit which can
be used for LT business company. Central and State governments need not make any capital investment
scheme for HT Company (PFC, 2023).

All the problems of power sector will remain only for LT business company. Since LT business is only
50% of business of distribution company, all the problems will be reduced to 50%. All the commercial
losses of AT&C losses belong to LT business. All the explicit subsidy of state government are for domestic
and agricultural consumers. Hence, all the subsidy are for LT company. All the theft of power from poor
and farmers belong to LT company. Hence, all the financial losses of DISCOM or implicit subsidy belong
to LT Company. Hence, all the schemes of reforms of Central and State government will be focused on LT
Company. Further. the political economy of power, the issues of efficiency and equity belong to LT
business. Political acceptability to power sector reforms belong to LT business company (Joskow, 2008;
Newbery, 2002; Gulati et al, 2015; Dubash et al, 2018).

Hence, all the managerial, financial, subsidy, liquidity management, autonomy and professionalism in

DISCOM, SERC and Stata government relates to LT business company. Therefore, the following policy
reforms shall be done by LT business company: -
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1. Field level Operations and Entrepreneurship: Responsibility Centre Accounting

State power distribution companies are organised as one headquarters under Chairman cum Managing
Director (CMD), the total area of operations divided into two or more regions under Chief General
Manager, each region divided into a few circles at district level under General Manager, each circle divided
into a few divisions under Managers which may further be divided into subdivisions under Asstt. Managers.

(1) Responsibility Centre Financial Accounting

The commercial divisions and sub-divisions take power from sub-stations and supply it to consumers and
collect the price of power from them. Thus, they incur the cost of power and collect revenue from the sale
of power. Thus, these divisions and sub-divisions can function as profit centres. They shall make efforts
for increasing profit. Similarly, circles and regions can function as profit and investment centres. They shall
make efforts to increase return on investment (ROI) as shown in Diagram 2. This responsibility centre
financial accounting is missing in the state sector power distribution companies. (Anthony, 1965; Kaplan
et al, 1998; Jensen et al, 1976; World Bank, 2004; Gulati et al, 2007, Khurana et al, 2014)

(2) Responsibility Centre Quantitative Energy Accounting and Auditing

Just like the responsibility centre financial accounting, the responsibility centre quantitative energy
accounting and auditing has been missing in State sector power distribution companies for a long time
(PFC, 2025; CERC, 2023; CEA, 2025; Power Line Magazine, 2021).

A power distribution line coming out of a distribution transformer (DT) and a feeder coming out of a power
transformer (PT) have certain units of energy inputs and certain units of energy output which are consumed
by the customers linked to those power distribution lines and feeders. If all the consumers linked to a
distribution line and a feeder are registered, all the power input points are metered and all these meters are
correct, the proper energy accounting and auditing can be done as shown in Diagram 3. This will lead to
check on theft of power, increase in billing efficiency and reduction in AT&C losses (World Bank, 2015;
Littlechild, 2006; Gulati et al, 2007; Allcott et al, 2013).

Entrepreneurial Skills among Managers

If division and subdivision in charge are trained in such way that they are asked to purchase the input energy
at its cost, sell all those input energy to their customers at the tariff fixed by the State Electricity regulatory
Commission (SERC) and earn profit out of this sale of energy in their division or sub division on day to
day basis, an entrepreneurial skill will be developed among divisional and sub-divisional managers and
assistant managers. These entrepreneurial skills will go a long way in making sustainable business and
finance of power distribution or supply and sale companies (Gulati et al, 2007; Littlechild, 2006;
Bhattacharya et al, 2019; Dess et al, 2005; Hitt et al, 2001).
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Operation Analysis: 4™ degree Market Segmentation- Area wise
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Diagram 2 (Source: Author)

A New Business and Financial Model of Power Distribution

After implementation of above-mentioned policy reforms, the complete business and financial model of

power companies will be as shown in Diagram 3 in the next page.
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Proposed Business and Financial Model Functional Segmentation
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1. Financial Management Analysis: Working Capital Management
(a) Subsidy Management: Direct Benefit Transfer Scheme for Liquidity Easing and Subsidy
Targeting

The subsidy receivable from the State Government for the LT power supplied to domestic and agricultural
consumers is a major source of ‘cash flow’ for State power distribution companies. However, the power is
being supplied to these consumers on daily basis and price of power is being paid on fortnightly or weekly
basis, but the subsidy on this power is received once in two or three months. This creates a mismatch of
cash flows for these companies. Hence, these companies are forced to take working capital loan from banks
at very high interest as these are loss making companies. Thus, the interest burden on these companies
further worsen their profitability, increases losses and power tariff (PFC, 2024; CERC, 2023).

To avoid this mismatch, the direct benefit transfer of subsidy to the domestic and agricultural consumers in
their Aadhar linked bank accounts can be adopted.

Subsidy can also be used as an incentive for the timely payment of bills by these consumers. This will
further improve the cash flow position of these companies. To operationalise this DBT for power subsidy,
a separate ‘DBT Fund for Power Subsidy’ can be opened by every State Government. This fund can be
created by crediting entire electricity duty received every month. Further funds required may be provided
in State Budget. As soon as a domestic or agricultural consumer pays its power bill in full (with subsidy)
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to the distribution company, immediately, the subsidy amount will be credited in the bank account of the
consumer with debit to the DBT Fund for Power Subsidy in just in time (JIT) mechanism of Reserve
Bank of India.

This DBT of subsidy has been successfully implemented in the supply of domestic cylinders by petroleum
marketing companies (MOPNG, PAHAL 2016). In the same way, DBT of power subsidy can be adopted
for the advantage of consumers, government and power distribution companies. This system will
substantially ease the cash flow system of these companies. This will also help in selective targeting of
subsidy for domestic supply to poor and needy only. This will lead to reduction of tariff slabs for power
(NITT Ayog, 2021; World Bank, 2019; Joskow, 2008; Besley et al, 1991; Sen, 1999; Power Line Magazine,
2025).

(b) Receivables Management: Electricity Bills Priority Payment Scheme for easing cascading of
Liquidity Crunch across the Power Sector

There is the issue of huge receivables and payables of the State power distribution company. For these
companies, debtors and creditors payment period is very long and much more than the industry average
and debtors and creditors turnover is very low. More serious is that more than 75% of these receivables and
payables are for other State PSUs and State government departments. For example, for Chhattisgarh State,
the power distribution company is owing to power generation company for power purchase cost and to the
transmission company for power transmission charges. Further, these payables are increasing every year
and penalty for late payment is hundreds of crores and this penalty is not paid by power distribution
company, and these are ultimately waived off by power generation and power transmission companies
(Kumar et al, 2020).

On the other hand, the power distribution company has huge sums of receivables from Chhattisgarh State
government departments. Over 75% of these dues are from Panchayats and Municipalities for street
lighting, water pump dues etc. School, PHE, WRD etc. are other departments from whom huge receivables
are due (PFC, 2025). Because of non-realisation of dues from State Government departments, the
distribution company has not been able to pay its dues towards generation and transmission companies. In
addition, it must borrow huge working capital loans on which it has to pay interest which partly increase
the tariff of power for consumers. Thus, these huge government dues adversely affect the finances of all
the power sector companies in a State (World Bank, 2019).

Another adverse impact of this is that, as the DISCOM is not able to pay for purchase of electricity from
generation company, the generation company is curtailing the sale of power to DISCOM, reducing
production from generation plant, reducing Plant Load Factor (PLF) and underutilisation of installed
generation capacity is done which increases the per unit cost of generation. Thus, supply hours to
consumers, especially in rural areas is curtailed. Thus, consumers are not getting the adequate quantity of
power, despite having the excess and unutilised generation capacity (CEA, 2023; PFC, 2025).

The solution suggested for this problem is that the State Government shall make a policy of paying the
electricity dues of all its departments on priority under a scheme which may be titled ‘Electricity Bills
Priority Payment Scheme’. A separate sub-head shall be opened in the grant of each department of State
for this scheme. The budget of electricity bill shall be provided in this scheme sub-head for each department,
and this budget shall not be used or reappropriated by the departments for any other purpose. The budget
provision in this sub-head can be utilised by each department and the finance department on their behalf,
to pay only the electricity bills of the department. This way, cash flows of all power companies will
improve, and therefore, the generation of power, by increasing PLF and availability of power to rural
consumers, will increase. With improvement in PLF, the average cost of production of electricity per unit
will reduce and power tariff will also reduce (World Bank, 2019).

72



A Study of Political Economy of Power Distribution in India ® Yashwant Kumar

3.  Accounting, Disclosure and Accountability: Accounting Reforms

All the units and subunits of State power distribution company shall do cost, profit or investment centre
accounting. This way each division, circle and region of the company will make efforts to earn profit,
increase profit or reduce losses. Segmental reporting requirement as required under Indian Accounting
Standard 108 is not being followed by Indian State DISCOMs. This prevents them from adopting
Responsibility Center Accounting for functional and geographic segments which prevents units to make
efforts to improve from loss making segment/unit into profit making segment/unit (Horngren et al, 2002;
Williamson, 1985; Gulati et al, 2007; PFC 2025).

Certain disclosure requirements shall also be introduced in the Annual Financial Statements of these power
supply companies. If there is increase in losses or decrease in profit in any year as compared to previous
year, reasons for these shall be incorporated in the Directors’ report with the Balance Sheet of such
companies. The directors and management shall be held responsible for increase in losses or decrease in
profit of the company (Jensen et al, 1976; IASB, 2010; Boyne, 2002; Littlechild, 2006).

4. Tariff Regulation, Monitoring and Control: Autonomy and Professionalism of Entire Power
Sector

The State Electricity Regulatory Commission (SERC) is responsible for fixation of tariff on the true up
petition of each power company in the State. This Commission consists of very senior officials and
professionals of power sector and experts in other relevant fields. Thus, the Commission can act as a guide,
friend and adviser for all the power companies in the State (Gol, 2003; Dubash et al, 2001).

(i) Autonomy of SERC

The SERC shall take tariff revision petition as and when there is major change in the cost component of
any of the power sector company in addition to, the regular annual tariff revision petition. In addition, the
SERC may be able to take up tariff revision on its own if need arise. SERC shall be more independent in
tariff fixation. The role of State Government shall be limited to providing of subsidy, capital contribution
and scheme funds for domestic agricultural consumers and MSMEs according to its policies and programs.
SERC shall make it a point to see that all power sector companies earn profit. Only when these power
supply companies become profitable, they will be financially sustainable and be able to serve all consumers
with quality and adequate power at minimum price (Singh et al, 2019; Gupta, 2008).

(ii) Transparency in Role of State Government

The respective roles of the State Government, the SERC and the power sector companies with special
emphasis on power supply and sale distribution companies, shall be clear and transparent to the public. The
political economy of power shall be successfully implemented model in the State, being politically feasible
for the State Government and the economically rewarding for the companies and socially enjoyable for the
citizens of the state achieving the objective of equity for all consumers. The power is commercial
commodity which is produced and sold by private and public sector organisations, sale of power is not an
administrative activity. The energy department of the State Government shall restrict itself to the policy
making of the government. The social welfare objective of the government shall be achieved by the
Government by giving full subsidy through its budget to the poor and needy consumers for domestic and
agricultural use in whatever quantity in which Government wants and decides to give. If Government wants
to give free electricity to any category of consumers, the Government shall give 100% subsidy to such
consumers through its budget (Gol, 2003). The power distribution company shall not be asked or tacitly
promoted, to allow any consumer to unauthorizedly draw power without paying full price of the electricity.
Any leniency shown by any section on behalf of Government in drawing unauthorized power from the
distribution lines, is reflected as unbilled units of power consumed and counted as commercial losses in the
AT&C losses of the distribution company and implicit subsidy to unauthorised consumers. In the name of
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oral leniency of the Government, the efficiency and accountability of power distribution company is
adversely affected (Kornai, 1986; PFC, 2025; Singh et al, 2019; Chaudhary, 2021; OECD/IEA, 2018;
Pollitt, 2012).

(iii) Autonomy, Accountability and Professionalism of Management of Power Distribution
Company

Power distribution company can best do its function of providing quality power in adequate quantity to all
the people even in rural areas on demand. It can very well do this function and earn profit also, if it is not
interfered with by anyone from the Government or bureaucracy. It shall be given full autonomy to perform
its function in best ways (Hood, 1991; Boyne, 2002; Gol, 2003). Then only the State Government can hold
the power distribution company accountable for any of its inefficiency, ineffectiveness and losses (Kornai,
1986). To achieve this, the State Power distribution companies shall appoint relevant professionals as its
CMDs, directors ete. like the Central PSUs viz. NTPC, PGCIL, NHPC, IOC etc. are having professionals
as CMDs and directors, not bureaucrats, and these are running in profit (PFC, 2025; Jensen et al, 1976;
Boyne, 2002; Gulati et al, 2007).

Advantages of Reforms Suggested

The advantages of the new business and financial model promoting competition in power distribution,
supply and sale will be as below: -

(i) With no cross subsidisation of tariff of domestic and agricultural consumers from the financial surplus
of HT- industrial and commercial business, the power distribution, supply and sale company will keep full
profit of industrial and commercial business. This will improve profitability of power distribution company.

(i) With the direct benefit transfer of subsidy every month by government to consumers through Just-in-
Time mechanism, who will pay full tariff of power to the distribution company, the working capital and
cash flows of distribution company will improve a lot. This will reduce interest burden of companies and
the cost of supply per unit of power. This will help targeting of subsidy to poor and needy and reducing
subsidy bill of the States.

(ii1) With priority in payment of power bills by state government departments under new ‘Electricity Bills
Payment scheme’, there will not be much need for borrowing for working capital which will save interest
expenses of power distribution company. With savings of interest cost, the tariff for consumers will also
reduce.

(iv) With bifurcation of wire and supply and sale business, wire business company will be fully profit-
making company like transmission company. This will add to the GSDP of the State with wheeling charges.
This will promote open access of power and promote competition with many suppliers of power and power
tariff will go down (Gupta et al, 2018; Centre for Energy Economics, 2020; Littlechild, 2006; Zhang et al,
2018).

(v) With separate supply and sale company for LT, profit centre accounting, energy accounting and auditing
and, with focus on LT- domestic and agricultural business, the commercial losses will reduce a lot. With
separate LT domestic and agricultural business and no government pressure for not taking strict action for
power theft on any line and feeder, the LT business will also be in profit (Fox-Penner, 2004; Agrawal et al,
2026).

(vi) With separate segment of HT-industrial and commercial consumers, this business will always be in
profit. This will give value addition to the GSDP of the State.
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(vii) Rationalisation and Simplification of Tariff:

With removal of cross subsidisation of domestic and agricultural tariff by industrial and commercial
tariff, the number of slabs for various categories of tariff will reduce to the minimum. This will lead to
rationalisation and simplification of tariff which will promote open access of power. With reduced tariff,
commercial and industrial activity in the state will become more competitive (Bhattacharya, 2017).

Conclusion:

Thus, with more competitive business model, the entire power distribution sector will turn around and will
be a profitable sector. With this, the financial position of all power companies will improve. Then power
distribution company can easily borrow funds from market at competitive rates for capital investment. Its
complete dependence upon Central and State Government for funds for capital investment will reduce a
lot. Then power distribution company will have sustainable finances which will accelerate the sustainable
development of the entire power sector in India.
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Abstract

The twenty-first century has witnessed the simultaneous rise of two powerful forces that shape global
politics, economics, culture, and identity: nationalism and globalisation. While globalisation promotes
interconnectedness through trade, technology, migration, communication, and international institutions,
nationalism emphasises sovereignty, cultural identity, national pride, and political self-determination.
These forces often appear contradictory because globalisation seeks integration beyond national
boundaries, whereas nationalism reinforces the significance of borders and national identity.
Consequently, debates concerning sovereignty, migration, economic protectionism, and cultural
preservation have intensified everywhere.

However, nationalism and globalisation are not necessarily mutually exclusive. Many nations actively
participate in global economic and political systems while simultaneously preserving their unique cultural
identities and pursuing national interests. This paper examines the historical evolution of nationalism and
globalisation, analyses the areas of conflict between them, and explores the possibilities for their
coexistence. Using India as a case study, the paper demonstrates how countries can balance global
integration with national identity. The study concludes that nationalism and globalisation are best
understood not as opposing forces but as interconnected processes that continuously influence and reshape
one another.

Keywords: Nationalism, Globalisation, Sovereignty, Identity, International Relations, Economic
Integration

1. Introduction

The contemporary world has been experiencing an increasing interconnectedness and interdependence
among nations. The main drivers of the change are advances in communication technology, transportation,
international trade, and digital networks, which have transformed the global landscape, creating
unprecedented opportunities for cooperation and exchange. This process, commonly known as
globalisation, has reshaped economies, societies, and political systems worldwide. Many international trade
theories support the proposition that trade is beneficial to both importing and exporting countries.

At the same time, due to the development of regional blocs and uncertainties in global supply chains, there
has been a significant resurgence of nationalism. Across different regions, political leaders and social
movements have emphasised national sovereignty, cultural heritage, and collective identity. Events such as
Brexit in the United Kingdom, the rise of populist movements in Europe, and the “America First” doctrine
in the United States illustrate the growing appeal of nationalist politics. The growing interest in nationalism
among developed countries dilutes the spread of globalisation. The simultaneous growth of globalisation
and nationalism presents a fundamental question for scholars and policymakers: Are nationalism and
globalisation inherently conflicting forces, or can they coexist within the modern international system? This
paper seeks to examine this question by analysing the nature, tensions, and complementarities of both
phenomena.

2. Understanding Nationalism

Nationalism is a political ideology and social movement that emphasises loyalty and devotion to a nation.

Research Scholar, Patliputra University
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It is based on the belief that people sharing a common history, culture, language, ethnicity, or traditions
should possess political unity and self-government. Nationalism emerged as a powerful force during the
nineteenth century and played a central role in the formation of modern nation-states.

Historically, nationalism served as a liberating force in many regions. Anti-colonial movements in Asia,
Africa, and Latin America relied upon nationalist sentiments to mobilise resistance against foreign
domination and secure political independence. Nationalism fostered collective identity, unity, and political
participation among colonised populations.

Nevertheless, nationalism has also displayed exclusionary tendencies. Extreme forms of nationalism have
contributed to ethnic conflicts, xenophobia, racism, and international wars. By defining certain groups as
outsiders or threats, nationalism can generate social divisions and political instability. Contemporary
populist movements frequently employ nationalist rhetoric to oppose immigration, multiculturalism, and
supranational institutions.

Despite these challenges, nationalism remains influential because it satisfies fundamental human needs for
identity, belonging, security, and historical continuity.

3. Understanding Globalisation

Globalisation refers to the process through which nations become increasingly interconnected through
economic exchange, technological innovation, communication, migration, and cultural interaction. The
acceleration of globalisation after the Cold War period was driven by developments in information
technology, international trade, transportation systems, and financial markets.

The expansion of the internet revolutionised communication and information sharing. Multinational
corporations extended economic activities across borders, while international institutions such as the United
Nations, World Trade Organisation, International Monetary Fund, and World Bank facilitated greater
global cooperation.

Globalisation has generated numerous benefits. It has contributed to economic growth, technological
advancement, increased educational opportunities, improved healthcare access, and greater cultural
exchange. International trade and industrialisation have helped millions of people escape poverty,
particularly in developing countries.

However, globalisation has also produced significant challenges. Critics argue that its benefits are unevenly
distributed, often favouring developed nations and multinational corporations. Local industries may
struggle to compete in global markets, leading to unemployment and economic insecurity. Cultural
homogenization threatens indigenous traditions and local identities, while environmental degradation and
labour exploitation remain persistent concerns. Consequently, globalisation has created both opportunities
and anxieties, contributing to the resurgence of nationalist sentiments in many societies.

4. Areas of Conflict Between Nationalism and Globalisation
a. Economic Conflict

One of the most visible tensions between nationalism and globalisation emerges in economic policy.
Globalisation promotes free trade, open markets, foreign investment, and economic integration. Nationalist
perspectives, however, often emphasise economic self-sufficiency, protection of domestic industries, and
restrictions on foreign influence.
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Trade disputes, tariff barriers, and protectionist measures illustrate this conflict. Governments frequently
face the challenge of balancing participation in global markets with the protection of domestic employment
and industries.

b. Immigration and Border Control

Globalisation facilitates the movement of people across national borders for employment, education,
tourism, and refuge. Nationalist movements often perceive large-scale immigration as a threat to
employment opportunities, cultural identity, and social cohesion.

As a result, immigration has become a politically sensitive issue in many countries. Anti-immigration
policies and stricter border controls represent attempts to reassert national sovereignty in response to global
migration flows.

c.  Cultural Identity

Globalisation promotes the spread of ideas, lifestyles, media content, consumer products, and cultural
practices across the world. While this process encourages cultural exchange, it may also contribute to
cultural homogenization.

Many societies fear that local traditions, languages, religions, and cultural practices could be weakened by
global influences. Nationalist movements often seek to preserve cultural heritage and promote indigenous
identities as a response to perceived cultural erosion.

d. Political Sovereignty

Global institutions and international agreements sometimes limit the policy autonomy of nation-states.
Organisations such as the United Nations, the European Union, and international financial institutions
influence domestic policy decisions through regulations, treaties, and economic conditions. Nationalists
argue that such arrangements undermine democratic accountability and national sovereignty.
Consequently, demands for greater national control and reduced dependence on international institutions
have become increasingly prominent.

5. The Possibility of Coexistence

Although nationalism and globalisation are frequently portrayed as opposing forces, their relationship is
more complex than simple conflict. In practice, most nations simultaneously embrace elements of both.
Modern economies rely heavily on international trade, foreign investment, technological cooperation, and
global supply chains. Complete isolation from globalisation is neither practical nor desirable. Even
governments that promote nationalist agendas continue to participate actively in global markets and
international organisations.

Moreover, globalisation does not necessarily eliminate national identity. Countries such as Japan, India,
South Korea, and France have successfully integrated into the global economy while preserving strong
cultural traditions and national values.

6. Globalisation as a Source of National Strength

In many cases, globalisation can reinforce nationalism. International sporting events, cultural exchanges,
tourism, and digital communication platforms often strengthen national pride by increasing global visibility.
Countries increasingly use globalisation as a means of promoting national interests through soft power. The
global popularity of cultural products, cuisine, literature, education, and entertainment can enhance a
nation’s international influence while reinforcing domestic identity.

82



Nationalism and Globalisation: Conflict or Co-existence? ® Shivani Raj

7. Economic Nationalism

The concept of economic nationalism illustrates the coexistence of nationalism and globalisation. Rather
than rejecting globalisation entirely, governments seek to participate in global markets while protecting
strategic industries and advancing national economic priorities. This approach reflects an attempt to manage
globalisation in ways that serve domestic interests without abandoning international engagement.

8. India: Balancing Nationalism and Globalisation

India offers a significant example of the coexistence of nationalism and globalisation. Since the economic
reforms of 1991, India has increasingly integrated into the global economy through trade liberalisation,
foreign investment, technological innovation, and international cooperation. At the same time, nationalism
remains a powerful force in Indian politics and society. National identity, cultural heritage, and
civilizational values continue to play important roles in shaping public discourse and policy decisions.

India actively participates in international organisations such as the G20, BRICS, and the United Nations
while simultaneously emphasising strategic autonomy and national sovereignty. Initiatives such as
Atmanirbhar Bharat (Self-Reliant India) demonstrate efforts to balance global economic participation with
domestic development goals.

Furthermore, India employs cultural diplomacy to enhance its global influence. The international promotion
of yoga, Ayurveda, Indian cinema, cuisine, and traditional knowledge systems illustrates how globalisation
can serve nationalist objectives through soft power projection.

Nevertheless, India continues to face challenges related to economic inequality, cultural diversity, religious
pluralism, and the social consequences of rapid globalisation. Its experience demonstrates both the
opportunities and complexities involved in balancing national identity with global engagement.

9. The Future of Nationalism and Globalisation

The future international order is likely to be shaped by the continued interaction between nationalism and
globalisation. Neither force is expected to disappear. Instead, both will adapt to evolving political,
economic, technological, and environmental conditions.

Global challenges such as climate change, pandemics, cybersecurity threats, terrorism, and financial
instability require international cooperation. No nation can effectively address these issues in isolation.
Therefore, globalisation remains essential for collective progress and global stability.

Simultaneously, nationalism will continue to influence politics because individuals seek identity, security,
belonging, and representation within national communities. Governments remain primarily accountable to
their citizens rather than to global institutions.

The central challenge for policymakers is to achieve an appropriate balance between these forces. Excessive
globalisation without adequate social protections may intensify economic inequality and cultural insecurity.
Conversely, extreme nationalism may encourage isolationism, intolerance, and international conflict.

A sustainable future requires the development of inclusive nationalism that promotes national identity
without hostility toward others, alongside responsible globalisation that supports economic justice, cultural
diversity, and international cooperation.

83



10. Conclusion

Nationalism and globalisation are among the most influential forces shaping the contemporary world.
Although they are often viewed as competing ideologies, their relationship is far more interconnected and
dynamic than commonly assumed.

Globalisation has expanded economic integration, technological exchange, and cultural interaction, while
nationalism continues to provide identity, legitimacy, and social cohesion. The tensions between these
forces are evident in debates concerning sovereignty, migration, trade, culture, and governance.

However, the evidence suggests that nationalism and globalisation can coexist. Nations around the world
participate actively in global systems while preserving distinctive identities and pursuing national interests.
Rather than representing absolute opposites, nationalism and globalisation function as complementary and
competing forces that continuously influence one another.

The future of global politics will depend not on the triumph of one force over the other but on the ability of
societies to balance global cooperation with national identity. Such a balance is essential for building a
stable, inclusive, and prosperous international order.
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Viksit Bharat 2047: The Role, Challenges, and Opportunities of
Infrastructure in Driving Economic Growth

Priyanka Kumari
Abstract

The vision of "Viksit Bharat 2047" represents India's ambitious roadmap to transition from a developing
nation into a $30 trillion developed economy by the centenary of its independence. At the core of this
transformative journey lies the development of a robust, resilient, and future-ready infrastructure.
Infrastructure is not merely about physical structures like roads and bridges; it is the fundamental
framework that supports economic productivity, social inclusion, and global competitiveness. For a country
characterized by its vast geographic diversity and a population of over 1.4 billion, infrastructure serves as
the primary engine for bridging the rural-urban divide and ensuring that the fruits of economic progress
are distributed equitably.

The strategic significance of infrastructure in the 21st century has shifted from basic connectivity to a
multidimensional ecosystem. This encompasses physical pillars such as high-speed rail, modernized ports,
and world-class airports; digital pillars like 5G, fiber-optic networks, and digital public platforms; and
social pillars such as advanced healthcare systems and specialized educational institutions. The
government of India has already laid the groundwork through integrated planning models like the PM Gati
Shakti National Master Plan and the National Infrastructure Pipeline (NIP). These initiatives are designed
to break down departmental silos and ensure synchronized implementation of projects, thereby reducing
logistics costs which have historically hindered India’s manufacturing sector.

However, the path to 2047 is not without significant impediments. The scale of investment required is
monumental, necessitating not just public funding but a massive influx of private and foreign capital.
Regulatory bottlenecks, complex land acquisition processes, and the need for environmental sustainability
add layers of difficulty to project execution. India must navigate the "green trilemma"—balancing energy
security, economic growth, and climate commitments. Yet, these challenges are matched by unprecedented
opportunities. The global shift toward decentralized supply chains (the "China Plus One" strategy)
positions India as a primary manufacturing hub. Furthermore, India’s success in building a Digital Public
Infrastructure (DPI)—leveraging Aadhaar, UPI, and data empowerment—offers a blueprint for the world.
By integrating technological innovation with sustainable planning, India can build an infrastructure
landscape that is not only efficient but also inclusive and eco-friendly. This paper examines the critical role
of these infrastructures, assesses the structural challenges standing in the way, and highlights the emerging
opportunities that will ultimately define India’s economic destiny as a global superpower by 2047.

Key Words: Multidimensional Ecosystem, Climate Commitments, sustainable planning
Introduction: The Vision of a Developed India

The journey toward 2047 is not merely a chronological milestone but a socio-economic transformation.
Historically, no nation has achieved "developed" status without a prerequisite explosion in infrastructure
quality. Infrastructure acts as a "force multiplier." In the Indian context, the "Viksit Bharat" vision integrates
the physical, digital, and social realms. This introduction explores how the traditional definition of
infrastructure has evolved from "brick and mortar" to "bits and bytes," where a high-speed data connection
is now as vital for economic survival as a paved road.
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1. The Role of Infrastructure as an Economic Catalyst
1.1 Productivity and the Logistics Revolution

India's logistics cost currently stands at approximately 13-14% of GDP, significantly higher than the 7-8%
seen in developed nations. To reach Viksit Bharat status, this must be halved. The PM Gati Shakti National
Master Plan is a game-changer here, using GIS-based mapping to ensure that roads, railways, and gas
pipelines are planned in unison, preventing the common problem of digging up a newly built road to lay a

pipe.
1.2 Employment Multiplier Effects

Economists estimate that for every rupee invested in infrastructure, there is a GDP multiplier of 2.5 to 3.5.
This section analyzes how megaprojects like the Delhi-Mumbai Industrial Corridor (DMIC) do more than
move goods; they create "secondary economies"—townships, service centers, and maintenance hubs—that
provide millions of semi-skilled and skilled jobs, absorbing the labor force moving away from traditional
agriculture.

1.3 Digital Infrastructure: The New Global Standard

India has leapfrogged many developed nations in Digital Public Infrastructure (DPI). The "India Stack"
(Aadhaar, UPI, DigiLocker) has enabled the fastest financial inclusion in human history. By 2047, this
digital backbone will support an Al-driven economy, where smart grids manage electricity and IoT-enabled
logistics track every container in real-time, reducing waste and increasing transparency.

2. Critical Challenges: Navigating the Roadblocks
2.1 The Financing Gap and Fiscal Prudence

Estimates suggest India needs $1.4 trillion in the short term and much more by 2047. While the government
has significantly increased Capital Expenditure (Cap Ex), there is a limit to public debt. This section
discusses the need for Asset Monetization (selling or leasing old assets to fund new ones) and the
importance of attracting long-term "patient capital" from global pension and sovereign wealth funds.

2.2 Land Acquisition and Social Justice

Land is a finite and emotive resource in India. The "Right to Fair Compensation and Transparency in Land
Acquisition, Rehabilitation and Resettlement Act" was a step forward, but projects still face years of
litigation. A developed India must find a way to digitize land records completely and create "land banks"
to ensure projects start on time without displacing communities unfairly.

2.3 The Sustainability Imperative

Viksit Bharat cannot be built on the back of environmental degradation. As the world's third-largest emitter,
India faces the challenge of building massive cities and power plants while meeting "Net Zero" targets by
2070. This requires "Climate Resilient Infrastructure"—bridges that can withstand once-in-a-century floods
and cities that do not become heat islands.
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3. Opportunities: Shaping the Next Two Decades
3.1 The Green Energy Transition

India has the opportunity to bypass the "carbon-heavy" phase of development. With the National Green
Hydrogen Mission and massive solar parks in Rajasthan and Gujarat, India can become a global exporter
of clean energy. This would not only secure energy independence but also save billions in oil imports,
which can then be reinvested into social infrastructure.

3.2 The Blue Economy and Maritime Strategy

With a 7,500 km coastline, the Sagarmala Project aims to modernize ports and develop "Coastal Economic
Zones." By turning our ports into world-class transshipment hubs, India can capture the trade flowing
through the Indian Ocean, currently dominated by ports in Singapore or Dubai.

3.3 Urbanization and Smart Cities

By 2047, more than 50% of Indians will live in cities. The opportunity lies in building "Smart Cities" from
scratch—cities that use data to manage traffic, waste, and water. This avoids the "slum-fication" seen in
unplanned urban growth and ensures a high quality of life that attracts global talent.

4. Conclusion: The Roadmap to 2047

In conclusion, infrastructure is the "hardware" upon which the "software" of Indian democracy and
economy runs. The vision of Viksit Bharat 2047 is achievable, but it requires a departure from "business as
usual." It demands a synchronized effort between the center and states, a radical improvement in the ease
of doing business for private investors, and a steadfast commitment to green growth. If India can
successfully navigate the financial and regulatory hurdles, its infrastructure will not just support growth—
it will define the global economic order for the next century.
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Abstract

This study evaluates how price fluctuations affect income stability, input use and indebtedness among
Karnataka’s plantation-crop farmers, with special reference to arecanut and coconut. Karnataka is a major
coconut economy, with about 564.62 thousand hectares under coconut and roughly 6,151 million nuts
produced in 2023-24, so many rural households are exposed to market volatility. Using monthly price
series from key APMCs/price portals and a primary survey of growers in major belts, the study estimates
price variability (CV) and links it to farm decisions and welfare outcomes. Recent arecanut quotes illustrate
wide dispersion within the state: modal prices on 7 Jan 2026 ranged from about 310,093/qtl
(Honnali APMC) to~322,000/qtl (Belthangdi APMC), with reported maxima up to 344,000/qtl. Coconut
value chains show similar sensitivity: milling copra was around 318,950—320,200/qtl and ball copra about
226,500/qtl on 7 Jan 2026, affecting nut prices through copra—oil linkages. The analysis hypothesizes that
high volatility increases reliance on traders, delays replanting, and raises short-term borrowing. Policy
implications include market-linked advisories, warehouse/pledge finance, and pilot price-risk insurance. By
combining secondary series with farmer-reported costs and sales timing, the study identifies who gains and
loses from price swings and proposes district-specific stabilization measures for smallholders especially.

Keywords: Price volatility, plantation crops, arecanut, coconut, farm income, Karnataka.
Introduction

Plantation crops occupy a distinctive position in Karnataka’s agrarian economy. Crops such as arecanut,
coconut, coffee, rubber, and cashew are perennial in nature, require substantial capital investment, and
generate income over long production cycles. Unlike annual field crops, plantation crops expose cultivators
to prolonged market risk because farmers cannot easily adjust acreage or output in response to short-term
price signals. Consequently, price fluctuations have a direct bearing on income stability, indebtedness, and
long-term sustainability of plantation farming.

Karnataka is a leading producer of arecanut and coconut in India. Arecanut cultivation is concentrated in
districts such as Shivamogga, Davanagere, Chikkamagaluru, Dakshina Kannada, and Hassan, while
coconut is widely grown across Tumakuru, Mandya, Hassan, Chitradurga, and coastal districts. For a large
number of small and marginal farmers in these regions, plantation crops constitute the principal source of
livelihood. However, frequent price swings arising from market arrivals, trade policies, demand shifts, and
speculative behaviour create income uncertainty and complicate farm planning.

In recent years, plantation crop prices have exhibited considerable volatility across markets within the state.
Differences in quality grades, marketing infrastructure, trader dominance, and access to information have
resulted in wide price dispersion even on the same trading day. Such volatility influences farmers’ decisions
regarding harvesting time, input use, replanting, and borrowing. Against this backdrop, the present study
attempts to analyse the economic impact of price fluctuations on plantation crop cultivators in Karnataka,
focusing on arecanut and coconut as representative crops.
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Review of Literature Patil et al. (2014)

Patil, Patil, Manjunatha, and Aditya (2014) examined the acreage response of arecanut cultivation in
Karnataka using time-series econometric techniques. The study found that price incentives played a
dominant role in influencing farmers’ decisions to expand or retain arecanut area. However, the authors also
highlighted that delayed price signals and market imperfections limited farmers’ ability to respond
efficiently to favorable prices. The study concluded that in the absence of effective price stabilization
mechanisms, arecanut farmers remain exposed to considerable income uncertainty despite the crop’s
commercial potential.

Poudel Acharya et al. (2011)

Poudel Acharya, Basavaraja, Kunnal, Mahajanashetti, and Bhat (2011) analysed crop diversification in
Karnataka using diversification indices and growth models. Their findings revealed a gradual shift towards
high-value crops, including plantation crops, driven by profitability and market demand. However, the study
emphasized that increased diversification also heightened farmers’ exposure to price volatility, particularly
in perennial crops where production adjustment is difficult. The authors stressed the need for institutional
support and risk-mitigating policies to sustain diversification benefits.

Nagaveni et al. (2024)

Nagaveni et al. (2024) assessed growth trends and instability in horticultural crops in Karnataka using the
Cuddy—Della Valle instability index. The study reported moderate instability in plantation crops compared
to fruits and vegetables but highlighted persistent price and yield fluctuations. The authors noted that while
area expansion initially drove growth, yield improvement and price stability became increasingly important
in recent years. The study underscored the importance of market infrastructure, technology adoption, and
price risk management to improve income stability among horticultural and plantation crop farmers.

Thomas Felix and Ramappa (2023)

Thomas Felix and Ramappa (2023) conducted an economic analysis of crop diversification and cropping
pattern dynamics in Karnataka using entropy indices and Markov chain analysis. Their results indicated
that districts with a higher concentration of plantation crops showed lower diversification flexibility and
greater income risk during price downturns. The study highlighted that institutional credit, irrigation, and
market access positively influenced diversification decisions. The authors concluded that diversification
towards plantation crops must be accompanied by strong market and price support systems to ensure farmer
welfare.

Devaraj (2022)

Devaraj (2022) analysed growth trends in Karnataka’s agricultural sector and identified price volatility and
climatic variability as key factors affecting farm income stability. The study found that plantation and
commercial crops, although more profitable, were more sensitive to market fluctuations than food grains.
The author emphasized regional disparities in infrastructure and market access, which intensified the
adverse effects of price fluctuations on farmers in plantation-dominated regions. Policy recommendations
focused on improving irrigation, market integration, and financial support mechanisms.

Summary of Literature Insights

The reviewed studies collectively indicate that plantation crops in Karnataka offer higher income potential
but are highly vulnerable to price fluctuations. While diversification towards plantation crops has increased,
inadequate price stabilization, weak market infrastructure, and limited access to institutional credit continue
to undermine income stability. Most studies rely on secondary data and macro-level analysis, highlighting
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the need for micro-level, farmer- centric research linking price volatility with income, indebtedness, and
coping behaviour—an area addressed by the present study.

Research Gap

The review of existing literature reveals three major gaps. First, most studies analyse plantation crops from a
production or diversification perspective, with insufficient emphasis on price behaviour and its welfare
implications. Second, there is limited integration of secondary price data with primary-level evidence on
farmers’ responses to price fluctuations. Third, region- specific policy suggestions addressing price risk
management for plantation crops are relatively under-developed. The present study seeks to address these
gaps by combining market price analysis with field-level insights from plantation crop cultivators.

Objectives of the Study

The specific objectives of the study are:
1. Toexamine the pattern and extent of price fluctuations in arecanut and coconut markets in Karnataka.

2. To analyze the impact of price volatility on farm income stability and cost management of plantation
crop cultivators.

3. To assess the implications of price fluctuations for indebtedness and marketing behavior of
farmers.

4. To suggest policy measures for mitigating price risk and improving income stability in the plantation
crop sector.

Methodology

The present study is analytical and descriptive in nature, relying exclusively on secondary data to examine
the economic impact of price fluctuations on plantation crop cultivators in Karnataka, with special reference
to arecanut and coconut. The methodology is designed to capture long-term trends, variability, and inter-
market differences in prices and production using officially published data sources.

Price fluctuations in arecanut and coconut markets in Karnataka

Secondary data obtained from regulated market committees, official price portals, and state agricultural
statistics reveal pronounced price fluctuations in both arecanut and coconut markets across Karnataka
during the study period from 2014—15 to 2023—24. Arecanut prices exhibited substantial inter-year and inter-
market variability, with average annual prices ranging between 318,000 and 38,000 per quintal. In several
years, the difference in prices across major markets within the same season exceeded 310,000 per quintal,
indicating considerable spatial price dispersion. The coefficient of variation for arecanut prices in prominent
markets such as Shivamogga, Davanagere, and Dakshina Kannada ranged between 28 and 42 per cent,
reflecting a high degree of instability. Coconut prices also demonstrated notable volatility, largely
influenced by movements in copra and edible oil markets. Milling copra prices fluctuated between 38,500
and 320,000 per quintal, while ball copra prices showed relatively lower but still significant variability,
with coefficients of variation ranging from 20 to 30 per cent. Prices of coconut nuts varied from 27,000 to
%14,000 per thousand nuts across years. These statistics clearly indicate that plantation crop prices in
Karnataka are highly unstable and sensitive to market dynamics.

Impact of price volatility

The impact of price volatility on income stability becomes evident when price movements are examined
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alongside yield levels using secondary data. Arecanut productivity in Karnataka averages between 10 and
12 quintals per hectare. Consequently, a decline of ¥10,000 per quintal in market price results in a reduction
of gross income ranging from 1.0 lakh to 1.2 lakh per hectare. Coconut cultivation, with an average
productivity of about 7,000 to 8,000 nuts per hectare, shows income variation of 340,000 to 60,000 per
hectare depending on annual price changes. During years characterised by price downturns, particularly
2017-18 and 2020- 21, secondary data indicate that gross returns from plantation crops declined by 20 to
35 per cent. Such fluctuations adversely affect farmers’ capacity to meet production expenses, household
consumption needs, and long-term investment requirements. The inability of plantation farmers to adjust
output in the short run due to the perennial nature of the crops further intensifies income instability.

Results and Discussion

The analysis indicates significant price volatility in both arecanut and coconut markets, with substantial
differences across districts and marketing centres. Such volatility directly affects farmers’ income
realisation, particularly for smallholders with limited storage and bargaining power. During periods of low
prices, many cultivators resort to distress sales to meet immediate cash needs, often at unfavourable terms.

Price fluctuations also influence input use and investment decisions. Uncertainty regarding future prices
discourages timely replanting, adoption of improved varieties, and investment in farm maintenance. The
study further finds a positive association between price declines and short-term borrowing, especially from
non-institutional sources, increasing farmers’ vulnerability to debt cycles.

Policy Implications and Suggestions

e  To mitigate the adverse effects of price volatility on plantation crop cultivators, the study suggests
the following measures:

e  Strengthening market information systems to provide timely and transparent price signals to
farmers.

e  Expanding warchouse and pledge-based finance to enable farmers to avoid distress sales.

e  Promoting Farmer Producer Organizations to enhance collective bargaining and reduce dependence on
intermediaries.

e Introducing pilot price risk management instruments, including insurance and price stabilisation
funds, for plantation crops.

e  Encouraging value addition and local processing to improve farm-gate realisation.
Conclusion

Plantation crops play a vital role in Karnataka’s rural economy, yet their cultivators remain highly exposed
to price volatility. The study demonstrates that fluctuations in arecanut and coconut prices have far-reaching
implications for income stability, indebtedness, and long-term sustainability of plantation farming.
Addressing price risk through institutional support, market reforms, and farmer-centric interventions is
essential for enhancing resilience and ensuring sustainable livelihoods for plantation crop cultivators in
Karnataka.
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Trade-Mediated Pollution Specialisation in India—US Bilateral Trade
Aakashleena
Abstract

This paper examines the environmental implications of India—United States bilateral trade through a
structural, trade-composition-based perspective. Rather than focusing on emissions or firm relocation,
the analysis investigates whether pollution-intensive activities have become embedded in India’s export
structure through trade-mediated specialisation. Using long-run product-level bilateral trade data
spanning 1992-2024 and

an environmentally grounded classification based on institutional pollution categories, the study analyses
three complementary dimensions of trade structure: pollution-based trade composition, intra-industry
trade (IIT), and directional specialisation measured by the Michaely Index.

The results reveal a sharp structural break around 2007—2008, after which high-

pollution sectors expand rapidly and persistently, while moderate-pollution sectors contract and fail to
recover. Product-level evidence shows that this shift is highly concentrated in upstream, pollution-intensive
inputs such as chemicals, metals, and fertilisers. High- pollution sectors combine rising trade shares, a
secular decline in IIT, and persistently positive directional specialisation, indicating export-oriented
pollution-intensive specialisation rather than reciprocal integration. In contrast, low- and moderate-
pollution sectors exhibit stable or declining trade shares, higher or persistently low IIT respectively, and
negative specialisation, reflecting differentiated trade and structural import dependence rather than
pollution relocation.

Taken together, the findings support a trade-mediated, stage-specific interpretation of

the Pollution Haven Hypothesis, in which environmental burdens are redistributed through trade
composition and net export asymmetries rather than through wholesale industrial relocation. The results
highlight the importance of integrating trade, industrial, and environmental policy in India, particularly
as global trade increasingly incorporates environmental conditionalities.

Keywords
Pollution Haven Hypothesis; Intra-industry trade; Michaely Index.
Introduction

International trade has become a central force shaping patterns of production, specialisation, and
environmental outcomes across countries. While trade liberalisation has generated efficiency gains and
expanded market access, it has also raised persistent concerns about the environmental consequences of
global production reallocation. A key question in the trade—environment literature is whether international
trade leads to the concentration of pollution-intensive activities in countries with weaker environmental
regulation, a phenomenon commonly referred to as the Pollution Haven Hypothesis (PHH). Early
formulations of the PHH focused primarily on the physical relocation of polluting industries through
foreign direct investment. However, empirical evidence for large-scale relocation driven solely by
environmental regulation has remained mixed.

School of Economics, University of Hyderabad
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More recent work has therefore shifted attention toward trade- mediated mechanisms, emphasising that
environmental burdens can be redistributed internationally through changes in trade composition even
without the movement of firms. In a world characterised by fragmented value chains and stage-wise
production, pollution-intensive activities may become embedded in export structures rather than relocated
wholesale.

India provides a particularly relevant setting for examining such dynamics. Since the early 1990s, India
has experienced substantial trade expansion and industrial diversification, alongside persistent
environmental challenges linked to pollution intensive sectors such as chemicals, metals, petroleum
products, and non- metallic minerals. At the same time, India’s environmental regulatory framework, while
formally extensive, remains uneven in enforcement across industries. These features make India a plausible
candidate for trade-mediated pollution specialisation.

Within this broader context, India’s bilateral trade relationship with the United States offers a compelling
case for analysis. The United States represents one of India’s most important export destinations and is
characterised by relatively stringent environmental standards and enforcement mechanisms. The
asymmetry in regulatory stringency between the two countries creates conditions under which trade may
influence the location of pollution-intensive production stages.

Despite the importance of this bilateral relationship, systematic evidence on its environmental implications
remains limited. Existing studies largely rely on aggregate emissions indicators or economy-wide trade
measures, which provide limited insight into sectoral composition and pollution intensity.

This paper examines whether India—US bilateral trade exhibits patterns consistent with a trade-mediated
Pollution Haven Hypothesis. Rather than focusing on emissions or causal econometric identification, the
analysis adopts a structural, trade-composition-based approach. Using long-run bilateral product- level
trade data spanning the period 1992-2024, the study investigates whether India’s export structure to the
United States has become increasingly pollution- intensive and whether this shift reflects structural rather
than transitory dynamics.

Pollution-intensive activities are identified by integrating India’s institutional pollution classifications with
standard industrial and trade classifications. The analysis examines three complementary dimensions of
trade structure: (i) the pollution composition of bilateral trade, (ii) patterns of intra-industry trade (IIT), and

(iii) directional specialisation measured through the Michaely Index. Together, these indicators allow the
paper to distinguish between reciprocal trade integration and asymmetric export specialisation, and to
assess where production- related environmental burdens are concentrated.

The paper’s central argument is that India—US trade has undergone a structural reorientation toward
pollution-intensive upstream exports, particularly following the late-2000s global crisis, and that this
reorientation has become persistently embedded in trade patterns. Pollution-intensive sectors combine
rising trade shares, declining IIT, and positive directional specialisation, while low- and moderate pollution
sectors follow fundamentally different trajectories. These patterns are consistent with a modern
interpretation of the Pollution Haven Hypothesis, in which environmental burdens are redistributed through
trade composition rather than through the relocation of entire industries.

By providing long-run bilateral evidence from a major North—South trading relationship, this paper
contributes to the trade—environment literature in three ways. First, it demonstrates the value of bilateral
analysis for identifying asymmetric environmental outcomes that are obscured in panel or aggregate
studies. Second, it shows how multiple trade indicators can be jointly interpreted to reveal structural
pollution specialisation. Third, it highlights the importance of integrating environmental considerations into
trade and industrial policy discussions in the context of deepening global trade integration.
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The remainder of the paper is organised as follows. The next section reviews the theoretical and empirical
literature on trade, environment, and the Pollution Haven Hypothesis. Section 3 describes the data sources
and pollution classification framework. Section 4 outlines the methodological approach. Section 5 presents
and discusses the empirical results. Section 6 concludes and outlines policy implications.

Literature Review
Trade, Growth, and Environmental Qutcomes

The relationship between economic growth, trade, and environmental quality has traditionally been
examined through the growth—environment nexus, most notably the Environmental Kuznets Curve (EKC)
hypothesis. Grossman and Krueger (1994, 1995) propose that environmental degradation initially rises with
income growth but eventually declines as higher incomes facilitate stronger regulation, cleaner
technologies, and greater environmental awareness. Within this framework, trade influences environmental
outcomes through three interrelated channels: scale, composition, and technique effects (Grossman &
Krueger, 1995; Copeland & Taylor, 1994, 1995).

Scale effects arise when trade liberalisation expands economic activity, increasing production, energy use,
and resource extraction, thereby raising pollution levels when technology and regulation remain unchanged.
Composition effects reflect changes in sectoral specialisation driven by comparative advantage; trade may
shift production toward pollution-intensive sectors if these sectors face lower relative costs, or toward
cleaner sectors if comparative advantage lies there (Copeland & Taylor, 2004). Technique effects capture
improvements in production methods that reduce pollution intensity, typically associated with higher
incomes, technological diffusion, and stronger institutions, and are more likely to dominate in advanced
economies (Grossman & Krueger, 1995).

The net environmental impact of trade depends on the relative strength of these effects. In developing
economies, scale and composition effects often dominate due to regulatory constraints and uneven
enforcement, leading to trade- induced environmental pressure, whereas technique effects are more
prominent in high income economies (Antweiler, Copeland, & Taylor, 2001; Stern, 2004).

Environmental Regulation, Comparative Advantage, and Pollution Reallocation A key insight of
modern trade—environment theory is that environmental regulation itself shapes comparative advantage.
Differences in regulatory stringency affect production costs, particularly in pollution-intensive industries
where compliance and abatement costs are significant (Tobey, 1990). Countries with stringent
environmental standards may experience reduced competitiveness in pollution intensive sectors, while
countries with weaker or unevenly enforced regulations may specialise in such activities due to lower
compliance costs (Copeland & Taylor, 1994).

This regulatory asymmetry is especially pronounced in North—South trade relationships. Developed
economies typically enforce stricter environmental standards, while developing economies prioritise
growth and industrialisation. As a result, trade liberalisation can reinforce specialisation patterns that
concentrate pollution-intensive production in developing countries, even without explicit policy intent
(Mani & Wheeler, 1998). Importantly, this reallocation of pollution can occur without relocating entire
industries, as trade allows pollution-intensive production to be spatially separated from final consumption
(Copeland & Taylor, 1995).

Reassessing the Pollution Haven Hypothesis

The Pollution Haven Hypothesis (PHH) formalises the idea that differences in environmental regulation
influence the international distribution of pollution- intensive production. Early formulations focused on
industrial relocation through foreign direct investment, suggesting that firms move production facilities to
countries with laxer environmental standards to reduce compliance costs (Copeland & Taylor, 1994;
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Tobey, 1990). However, empirical evidence for large- scale, permanent relocation driven solely by
environmental regulation has been mixed (Jaffe et al., 1995).

This ambiguity led to a reassessment of the PHH. Mani and Wheeler (1997, 1998), using long-run sectoral
evidence, find no permanent pollution havens in the relocation sense. Instead, they show that pollution-
intensive production has increasingly concentrated in developing economies through changes in production
structure and trade composition rather than wholesale relocation of firms. Their findings suggest that dirty
industry relocation, where it occurs, is often temporary and driven by income growth and regulatory
evolution rather than persistent regulatory arbitrage.

Fragmentation, Trade-Mediated Pollution Havens, and Specialisation More recent literature
emphasises that pollution havens increasingly operate through trade-mediated mechanisms rather than
physical relocation of industries. In a global economy characterised by production fragmentation and
vertical specialisation, pollution-intensive stages of production can be embedded in intermediate goods and
traded internationally without relocating entire production processes (Hummels, Ishii, & Yi, 1999). This
allows advanced economies to reduce domestic pollution by importing pollution-intensive intermediates,
effectively externalising environmental costs through trade (Copeland & Taylor, 2004).

This perspective implies that improvements in environmental quality observed in developed countries may
partly reflect the displacement of pollution abroad rather than genuine reductions in global pollution.
Consequently, evaluating environmental outcomes requires analysing trade composition and production
specialisation rather than relying solely on aggregate emissions indicators (Mani & Wheeler, 1998).

Recent empirical work reinforces this interpretation. Bhat and Tantri (2024) demonstrate that pollution
haven dynamics operate primarily through export specialisation rather than firm relocation, showing that
countries may become net exporters of pollution-intensive goods even in the absence of large capital flows.

Research Gap and Contribution

Despite the growing importance of India—United States trade, systematic bilateral evidence on its
environmental implications remains limited. Existing studies on India largely rely on aggregate emissions
data or macro-level indicators, which do not provide a holistic picture of pollution embedded in trade flows.

Moreover, few studies integrate institutional pollution classifications used in environmental governance
into trade analysis.

Addressing these gaps, the present study adopts a bilateral, trade-composition based approach to examine
whether India—US trade exhibits characteristics consistent with a trade-mediated Pollution Haven
Hypothesis.

Using CPCB-based pollution classifications and combining pollution-based trade shares, intra- industry
trade, and the Michaely Index, the study reinterprets pollution havens as trade embedded specialisation
rather than industrial relocation, providing a theoretically grounded and policy-relevant assessment of
environmental outcomes in a major North—South trading relationship.

Data

This study relies exclusively on secondary data sources to examine the long- run environmental
implications of India—United States bilateral trade. The data construction is guided by the objective of
identifying pollution-intensive trade patterns in a manner that is consistent with both international trade
classifications and India’s institutional framework for environmental regulation.
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Bilateral Trade Data

Product-level bilateral trade data between India and the United States are obtained from the World
Integrated Trade Solution (WITS) database, based on the Standard International Trade Classification
(SITC), Revision 3. The dataset covers annual export and import flows for the period 1992 to 2024,
expressed in current United States dollars. This long time span allows the analysis to distinguish between
short term fluctuations and persistent structural trends in trade composition.

The focus on bilateral trade, rather than multilateral or panel data, is deliberate. By isolating the India—US
trade relationship, the analysis directly captures asymmetries between a developing economy with evolving
environmental regulation and a developed economy with relatively stringent standards. This

bilateral focus is central to identifying trade-mediated pollution haven dynamics that may be obscured in
broader cross-country analyses.

Industrial and Pollution Classification Framework

International trade data are organised by products, while environmental regulation applies to production
activities. To bridge this gap, the study adopts a structured classification framework that links traded
products to pollution- intensive industries.

The primary reference for pollution intensity is the Central Pollution Control Board (CPCB) classification
of industrial sectors. The CPCB categorises industries into Red, Orange, Green, White, and Blue categories
based on a composite pollution

index that reflects air pollution, water pollution, and hazardous waste generation. Industries classified as
Red and Orange are considered pollution- intensive and subject to stricter regulatory oversight under India’s
environmental governance framework.

To ensure consistency with industrial activity, pollution-intensive industries identified by the CPCB are
mapped to India’s National Industrial Classification (NIC) system. The NIC is harmonised with
international classification standards and provides a production-based taxonomy that aligns closely with
regulatory practice in India.

Mapping Trade Products to Pollution Categories
Since SITC trade data do not directly correspond to production processes

or pollution characteristics, a concordance procedure is employed. Traded products are first linked to NIC
industry groups using established correspondences

between international trade classifications and industrial activity. These industry groups are then assigned
pollution categories based on their CPCB classification.

Using this mapping, 144 SITC industries are classified and aggregated into

12 analytical sector groups based on similarities in production processes and pollution intensity. Each
aggregated sector is subsequently assigned to one of three pollution categories:

. High-pollution (H)
. Moderate-pollution (M)
. Low-pollution (L)
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This aggregation balances analytical tractability with sufficient sectoral detail to capture meaningful
variation in pollution intensity across industries.

Construction of Pollution-Based Trade Measures

Once trade flows are classified by pollution category, annual aggregates are constructed for high-, moderate-
, and low-pollution trade. These aggregates form the basis for analysing changes in the pollution
composition of bilateral trade over time.

To account for heterogeneity within aggregated sectors, trade-weighted pollution indices are computed,
ensuring that sectors with larger trade values exert proportionately greater influence on aggregate measures.
This approach allows the analysis to reflect the effective pollution intensity embodied in trade flows rather
than relying on simple counts of industries.

Scope and Data Limitations

The data are designed to capture pollution potential embedded in production, not observed emissions.
Pollution categories are therefore based on regulatory classifications rather than direct measurements of
pollution output. This approach is consistent with the study’s focus on trade-mediated specialisation and
institutional regulatory asymmetries.

The dataset does not include firm-level information, process-level emissions, or direct measures of
environmental damage. As a result, the analysis does not estimate actual pollution levels or causal effects.
Instead, it examines structural trade patterns that are indicative of where pollution-intensive production is
likely to be located.

Methodology

This paper adopts a descriptive, structural methodology to examine whether India— United States bilateral
trade exhibits patterns consistent with a trade- mediated Pollution Haven Hypothesis (PHH). The
methodological approach is intentionally non-causal and does not rely on econometric estimation. Instead,
it focuses on identifying persistent structural patterns in trade composition, reciprocity, and directional
specialisation over a long time horizon. This approach is consistent with the study’s research objective,
which is to assess how environmental burdens are embedded in trade structures rather than to estimate the
marginal causal impact of trade on pollution outcomes.

Analytical Strategy

The empirical strategy proceeds in three complementary steps, each capturing a distinct dimension of trade
structure:

1)  Pollution composition of bilateral trade, to assess whether pollution- intensive activities have become
increasingly prominent.

2) Intra-Industry Trade (IIT) analysis, to examine whether trade is characterised by reciprocal exchange
or one-way specialisation. It is given as follows:

ITit =1 I Xit — Mil

Xi,t + Mit
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3) Directional specialisation, measured using the Michaely Index, to identify whether India is a net
exporter or importer of pollution-intensive goods. It is given as follows:

Mlp,t =Xp,t > Xit

i

—Mp,t >’ Mi,t

i

Interpreted jointly, these indicators allow the study to distinguish between diversified trade integration and
asymmetric specialisation consistent with trade- mediated pollution relocation.

Pollution Composition Measures

To analyse changes in trade composition, bilateral trade flows are decomposed into high-, moderate-, and
low-pollution categories using the classification framework described in the Data section. For each year,
the following measures are constructed:

. Pollution-intensive trade share, defined as the ratio of pollution-intensive trade to total bilateral trade.

. Relative pollution dominance, captured by comparing pollution-intensive trade with non-polluting
trade within the bilateral relationship.

These measures are designed to isolate structural shifts in trade composition from changes in overall trade
volume. A persistent increase in the share of pollution intensive trade is interpreted as evidence of
composition effects favouring environmentally intensive activities.

Intra-Industry Trade (IIT) Analysis

To examine the degree of reciprocity in trade, the study employs a standard measure of intra-industry trade
at the sectoral level. IIT captures the extent to which exports and imports occur simultaneously within the
same industry, with higher values indicating balanced two-way trade and lower values indicating one- way
specialisation.

IIT indices are computed separately for high-, moderate-, and low-pollution sectors and aggregated using
trade-weighted averages. The evolution of IIT over time is analysed to identify whether pollution-intensive
sectors move toward or away from reciprocal trade integration.

A declining IIT trend, particularly when accompanied by rising trade shares, is interpreted as evidence of
directional specialisation rather than product differentiation or vertical integration.

Directional Specialisation: Michaely Index

While IIT captures reciprocity, it does not indicate the direction of trade dominance. To assess whether
India is systematically exporting or importing pollution-intensive goods, the study uses the Michaely Index
(MD).

The MI measures the difference between a sector’s share in exports and its share in imports within bilateral
trade. Positive values indicate export specialisation, while negative values indicate import dependence. MI
values are computed annually for each pollution category and examined over time to identify persistent
patterns.
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In the context of the Pollution Haven Hypothesis, persistently positive MI values for pollution-intensive
sectors are interpreted as evidence that pollution- intensive production is disproportionately located in the
exporting country, while consumption occurs abroad.

Interpretation Framework
The interpretation of results follows a trade-mediated PHH framework,

which emphasises pollution reallocation through trade composition rather than firm relocation. The study
evaluates three necessary conditions for such a mechanism:

1. Pollution-intensive sectors increase their share in bilateral trade.
2. Trade in these sectors becomes increasingly one-directional.
3. The exporting country exhibits persistent net specialisation in pollution intensive goods.

Only when all three conditions are simultaneously satisfied is the evidence interpreted as consistent with
trade-mediated pollution haven dynamics.

Methodological Scope and Limitations

The methodology is intentionally descriptive and does not seek to establish causality. No counterfactual
estimation or regression analysis is undertaken. This choice reflects the study’s focus on long-run structural
patterns that may be obscured by short-run econometric identification strategies.

Pollution intensity is treated as a sectoral characteristic based on regulatory classification rather than
observed emissions. As a result, the analysis captures pollution potential embedded in production
structures, not actual pollution levels. While this limits direct environmental quantification, it enhances
policy relevance by aligning trade analysis with regulatory practice.

Results

The empirical analysis reveals a clear and persistent structural transformation in India—United States
bilateral trade, characterised by a reorientation toward pollution intensive activities. This transformation is
asymmetric across sectors and marked by a sharp structural break around 2007-2008, followed by
sustained divergence through 2024.

At the aggregate level, the period 2007—2008 constitutes a decisive turning point. As shown in Figure 1:
Trade Share by Pollution Category, High-pollution trade increases from USD 9.58 billion in 2007 to USD
15.18 billion in 2008, representing a nearly 58 percent rise in a single year. In contrast, moderate-pollution
trade declines sharply from USD 14.11 billion to USD 10.74 billion, a contraction of approximately 24
percent. These movements are large in absolute terms and occur in opposite directions, indicating a genuine
reallocation across pollution categories rather than a scaling effect driven by changes in total trade.
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Trade Share by Pollution Category

Figure 1: Trade Share by Pollution Category

Product-level decomposition shows that the surge in high-pollution trade is highly concentrated. Fertilisers
and nitrogen compounds alone account for nearly half of the total increase, while basic iron and steel,
pharmaceuticals, and basic chemicals together raise the cumulative contribution of the top four products
to roughly 77 percent of the total increase. This pattern indicates that the observed expansion is driven by
a narrow set of upstream, pollution-intensive inputs rather than diffuse growth across industries.

In contrast, the contraction of moderate-pollution trade during the same period is dominated by a single
sector: aircraft and spacecraft. Trade in this sector falls by more than 55 percent in 2008 and explains the
majority of the aggregate decline. Other moderate-pollution products—such as textiles, apparel, carpets,
stone processing, and rail equipment—also experience declines, but their contributions are relatively small
in magnitude.

The persistence of these changes is a key empirical result. High-pollution trade recovers quickly after the
crisis and continues to grow steadily through 2024, reaching levels more than five times higher than in
2007. Moderate-pollution trade, by contrast, recovers only partially and never regains its pre-crisis
prominence, remaining structurally subordinate to high-pollution trade throughout the remainder of the
period.

Intra-industry trade patterns reinforce these findings. This can be seen in Figure 2: Intra-Industry Trade by
Pollution Category. High-pollution sectors exhibit a secular decline in IIT from values above 0.5 in the late
1990s to approximately 0.26 by 2024. This decline is continuous and does not reverse during economic
recoveries. Product-level analysis indicates that this trend is driven by upstream pollution intensive
industries—such as basic metals, chemicals, pharmaceuticals, plastics, and mineral products—which
display persistent export dominance and weak or declining imports.

Figure 2: Intra-Industry Trade by Pollution Category

Low-pollution sectors follow a distinct trajectory. IIT rises steadily until around 2019, reflecting reciprocal
two-way trade, before declining sharply thereafter. This decline is selective rather than uniform and occurs
alongside continued trade activity. Moderate-pollution sectors exhibit persistently low IIT throughout the
entire period, never converging toward reciprocal trade integration.

Directional specialisation, measured by the Michaely Index, provides further evidence of asymmetry. This
is shown in Figure 3: Michaely Index by Pollution Category. High-pollution sectors display persistently
positive and rising values, reaching +0.269 by 2024. Low- and moderate-pollution sectors exhibit negative
values, indicating net import dependence. The products driving positive specialisation in high-pollution
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sectors are upstream pollution-intensive inputs, including petroleum- related products, coal, basic metals,
chemicals, plastics, fertilisers, and quarrying activities.

Intra Industry Trade by Pollution Category

Figure 3: Michaely Index by Pollution Category
Discussion

Taken together, the results indicate that the 2007—2008 period represents a structural break rather than a
temporary disruption in India—US trade.

The divergence between high- and moderate-pollution sectors reflects a durable reordering of trade
composition rather than cyclical volatility associated with the Global Financial Crisis. This finding is
policy-relevant because it implies that pollution-intensive specialisation, once established through trade, is
unlikely to reverse without deliberate intervention.

The extreme concentration of the high-pollution trade surge suggests that the reorientation is driven by
sector-specific dynamics rather than economy-wide forces. The expanding industries are capital-, energy-
, and pollution-intensive upstream inputs with relatively inelastic demand and production embedded in
long- term contracts and supply chains. During the global crisis, demand for consumer and transport
manufactures collapsed, while demand for basic industrial inputs remained resilient. Once capacity
expansion occurred in these sectors, sunk investments, supplier relationships, and export networks created
path dependence, making reversal is economically costly. From a policy perspective, this highlights how
trade shocks can permanently reshape industrial structure when they coincide with sectors characterised
by high fixed costs.

The collapse of moderate-pollution trade, by contrast, is explained primarily by the cyclical nature of
aircraft and spacecraft production, which is highly sensitive to global credit conditions and investment
demand. The limited contribution of other moderate-pollution sectors underscores that this contraction is
hierarchically structured rather than broad-based. This asymmetry reinforces the conclusion that pollution-
intensive expansion is not simply the mirror image of contraction elsewhere, but reflects fundamentally
different sectoral dynamics.

The decline in intra-industry trade in high-pollution sectors reflects a shift away from reciprocal trade
toward structural export dominance. The coexistence of rising trade shares and declining IIT rules out
interpretations based on differentiated product trade or balanced vertical fragmentation. Instead, it indicates
that pollution- intensive stages of production have become embedded in India’s export structure with little
reciprocal integration. The presence of IIT-resilient products within the high-pollution category further
supports the interpretation that IIT decline is sector- specific and structural rather than mechanically driven
by pollution classification.
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For policy, this implies that environmental burdens are being locked in through export specialisation rather
than through transient trade patterns.

The post-2019 decline in IIT within low-pollution sectors reflects selective specialisation driven by global
value-chain reorganisation and post- pandemic sourcing adjustments. These sectors retain relatively high
levels of trade and differentiation, and their evolution does not exhibit features consistent with pollution
haven behaviour. Similarly, persistently low IIT and negative specialisation in moderate-pollution sectors
reflect long-standing import dependence and competitive pressures rather than environmental arbitrage.
These contrasting trajectories suggest that pollution haven dynamics are not economy-wide, but confined
to specific upstream sectors.

Directional specialisation provides the clearest evidence regarding environmental burden allocation.
Persistently positive Michaely Index values for high-pollution sectors indicate that pollution-intensive
production is systematically located in India, while consumption is concentrated in the United States. The
strengthening of this pattern after 2017 coincides with tighter environmental regulation in advanced
economies and rising strategic demand for upstream inputs, reinforcing the role of regulatory asymmetries
in shaping trade structure. This has direct relevance for Indian public policy, as it implies that
environmental pressures may intensify even in the absence of new industrial relocation or trade
liberalisation.

Overall, the joint evidence from trade composition, intra-industry trade, and directional specialisation
supports a trade-mediated, stage-specific interpretation of the Pollution Haven Hypothesis. Pollution-
intensive activities do not relocate wholesale across borders; instead, pollution-intensive stages of
production become structurally embedded in export patterns through sustained specialisation. The global
crisis acts as a catalyst that exposes and accelerates this mechanism, but the resulting trade structure is
persistent rather than cyclical. For India, this underscores the importance of aligning trade and industrial
policy with environmental objectives, as trade-driven specialisation can lock the economy into pollution-
intensive trajectories even in the absence of explicit regulatory arbitrage.

The findings suggest that India’s environmental outcomes are increasingly shaped by trade composition
and export specialisation rather than by domestic regulation alone. Since pollution-intensive stages of
production have become structurally embedded in export-oriented sectors, policy responses that rely solely
on post production regulation are likely to be insufficient. Instead, environmental objectives need to be
integrated into trade and industrial policy, particularly in upstream sectors where sunk capital and supply-
chain lock-in are strongest.

Targeted technological upgrading, environmental performance standards linked to export promotion, and
sector-specific monitoring can help mitigate the long-run environmental costs of trade-driven specialisation
without undermining competitiveness. This is especially relevant as global trade increasingly incorporates
environmental conditionalities, making early alignment critical for sustaining India’s export growth in the
coming decades.

Conclusion

This paper examined the environmental implications of India—United States bilateral trade through the lens
of a trade-mediated Pollution Haven Hypothesis. Using long- run product-level trade data for the period
1992-2024 and an environmentally grounded classification framework based on institutional pollution
categories, the analysis focused on how environmental burdens are embedded in trade structures rather
than on estimating causal effects or measuring emissions directly.

The results reveal a clear and persistent structural reorientation of India—US trade toward pollution-intensive
activities. High-pollution sectors steadily increase their share of bilateral trade, overtake cleaner sectors by
the mid-2000s, and remain dominant thereafter. This expansion is not broad-based but concentrated in

103



upstream, capital- and energy-intensive inputs such as chemicals, metals, and fertilisers. A key turning
point occurs around the 2007-2008 global crisis, which acts as a trigger for reallocation rather than a
temporary shock. Once expanded, pollution-intensive trade does not revert to pre-crisis levels, indicating
path dependence and structural lock-in.

Evidence from intra-industry trade reinforces this interpretation. High-pollution sectors exhibit a secular
decline in IIT, moving away from reciprocal two- way trade toward increasingly one-directional exchange.
This pattern is driven by persistent export dominance in core pollution-intensive industries and is
inconsistent with interpretations based on differentiated product trade or vertical fragmentation with
balanced flows. Low-pollution sectors, by contrast, maintain relatively high IIT, with post-2019 declines
reflecting selective supply-chain reorganisation rather than environmental specialisation. Moderate-
pollution sectors display persistently low IIT and declining trade shares, indicating structural import
dependence rather than pollution haven behaviour.

Directional specialisation, measured by the Michaely Index, completes the picture. High-pollution sectors
show persistently positive and rising specialisation, while low and moderate-pollution sectors are net
import-oriented. This configuration implies a systematic asymmetry in production responsibility, with
pollution-intensive production disproportionately located in India and consumption largely occurring in
the United States.

Taken together, the joint evidence from trade composition, IIT, and directional specialisation provides
strong support for a modern, stage-specific interpretation of the Pollution Haven Hypothesis.
Environmental burdens are redistributed through trade composition and net export balances rather than
through wholesale relocation of industries. The India—US case illustrates how, in a world of fragmented
value chains and regulatory asymmetries, trade can embed pollution- intensive stages of production in the
export structure of developing economies.

The findings carry important policy implications. Trade policy is not environmentally neutral: sustained
export-oriented specialisation in pollution- intensive sectors can deepen environmental pressures even in
the absence of explicit regulatory arbitrage. Addressing such outcomes requires closer integration of trade,
industrial, and environmental policy, including technology upgrading, stricter enforcement, and
international coordination to internalise environmental costs embodied in trade.

While the analysis is intentionally descriptive and does not establish causality, it provides a robust structural
assessment of long-run trade—environment dynamics in a major North—South bilateral relationship. Future
research could extend this framework to other trading partners or incorporate firm-level and emissions data
to further refine understanding of trade-mediated environmental outcomes.
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Awareness and Barriers to Financial Inclusion among Adivasi
Communities in Mysuru and Chamarajanagar District

Champa. B
Abstract

Geographic isolation, low literacy rates, and cultural disconnection pose a serious problem to the
Adivasi communities of Mysuru and Chamarajanagar districts in Karnataka because, under the banner of
national schemes such as Pradhan Mantri Jan Dhan Yojana (PMJDY), Atal Pension Yojana, and digital
payment, they lack access to formal banking. This paper looks at financial products awareness (n=250+
Adivasi  households) of zero-balance accounts, UPI, Rupay cards, overdraft service and insurance
awareness (moderate awareness of basic features (60-75% aware of PMJDY zero balance and DBT) and
lack of awareness of high-tech services such as overdrafts (under 30%) and digital literacy), showing that
education and income were strongly correlated with the adoption of the basic features and that income and
education were strongly correlated with the adoption of the more advanced services. Among the leading
obstacles, there are reportedly documentation barriers (e.g. no Aadhaar linkage), lack of trust towards
banks due to language barriers and prior exploitation by moneylenders, lack of rural infrastructure, low
mobile/internet penetration which continues to exhibit dependence on informal credit at excessive rates.
The study is conducted using mixed methods methodological approach of surveys, chi-square tests and
focus group discussions to reveal the extent to which these factors entrap communities in the cycle of
poverty and propose specific interventions such as Adivasi-specific financial literacy camps, mobile banking
vans, community self-help groups (SHGs) and policy changes to simplified KYC, in order to encourage
sustainable inclusion and economic empowerment.

Keywords: Financial Inclusion, Financial Services, Adivasi Communities.
1.01. Introduction

Financial inclusion is a concept that describes the provision of affordable financial means to underserved
groups such as Adivasi in Mysuru and Chamarajanagar districts of Karnataka that are often located in
remote and forested locations and depend on informal economies. Such indigenous tribes as the Soliga and
Hakkipikki tribes have had serious weaknesses in information regarding banking programs like Pradhan
Mantri Jan Dhan Yojana (PMJDY) even though the government strives to achieve universal coverage.
These are worsened by low literacy levels and cultural seclusion which restricts the control and utilisation
of'accounts to save, obtain credit and send money. The major obstacles encompass physical remoteness as
there are few branches of banks as well as access to services is limited in tribal hamlets due to bad
connectivity. The problems with documentation are not being able to open an account due to the absence
of Aadhaar linkage or address documentation, and the lack of trust towards formal institutions exists due
to the historical experience with exploitative moneylenders. Gender codes also limit women, who constitute
a great proportion of such communities, to engage in financial activities independently. The awareness is
different; the researchers report that below poverty-line families in Chamarajanagar have a high level of
awareness of the basic features of PMJDY such as zero-balance accounts and UPI but not about the
overdraft option, insurance, or credit. The level of awareness and use is closely associated with educational
attainment since the more literate a person is, the more he or she can engage with digital tools and schemes.
Microfinance and self-help groups (SHGs) are involved, but have a problem of scale in such districts.
Specific efforts, including community-based financial literacy awareness campaigns in local dialects and
mobile banking units are necessary to break these barriers. Credit linkage through SHGs and policy
adjustments through simplified KYCs can contribute to better inclusion and build resilience of
the economy based on livelihoods, such as agriculture and forest produce.

Don Bosco IMSCA
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NABARD progress measures point at the potential of financial literacy centers, but it requires the
continued effort to integrate completely.

1.02. Literature Review

Literature on awareness and obstacles to financial inclusion of Adivasi communities in Mysuru and
Chamarajanagar districts indicates that there are still gaps in financial inclusion despite the national
schemes such as PMJDY, with some studies such as those in the International Journal of Advances in
Engineering and Management showing poor account utilisation because of remoteness, document hurdles,
and cultural mistrust among tribes such as Soliga and Hakkipikki. A study done in Chamarajanagar on
BPL families reveals that they are moderately aware of zero-balance accounts but have little understanding
of credit and insurance associations which are associated with low literacy and dependency on informal
moneylenders. Research in surrounding Kodagu and Karnataka tribal settings such as ISBR Management
Journal and NABARD reports highlight the importance of physical access, gender limitation and the
necessity of SHG managed literacy interventions to increase inclusion. In general, the literature
recommends community-specific interventions that would help overcome these divides, highlighting such
metrics as the active use of accounts and loan repayment as the path to sustainability.

1.02.01. Fazal,P, Mohanadasan T and Sini VT (2023)

This paper investigates financial inclusion and demographic factors in Particularly Vulnerable Tribal Groups
(PVTGs) to the formal tribal communities in remote villages in the Andhra Pradesh state of Srikakulam,
Visakhapatnam and East Godavari districts, where formal financial system exclusion is prevalent. It uses
multi-stage sampling of 400 households using structured interviews, which are analyzed with Chi-square
tests, ANOVA, and regression model to assess penetration of bank accounts, insurance, credit, and
savings and also investigate the effects of age, gender, education and occupation in the behavior of their
financial system. The results reveal an increase in formal service coverage due to programs such as Jan
Dhan Yojana and Aadhaar, but low literacy levels, inequalities among women and the elderly, a close
relationship with education and place, high rates of informal savings, and low insurance/credit uptake
because of a lack of trust and awareness. It promotes focused interventions in addition to account ownership,
including digital literacy, building trust, and culturally sensitive education, to promote long-term
empowerment, micro-planning, and evidence-based policymaking to accomplish inclusive development.

1.02.02. Divya U, D Jogish, Y Nagaraju, R Umesh and Krupa M (2024) financial inclusion is one of
the major programs that would help reduce poverty and achieve balanced development in any economy,
as the primary goal of financial inclusion is to bring the vulnerable and the economically disadvantaged
parts of the population to the formal financial system at affordable costs. The Government of India and the
Reserve Bank of India have put in place a number of programs on 100% financial inclusion, with one of
the most significant being Pradhan Mantri Jan Dhan Yojana (PMJDY); this program was chosen as the
study aimed at estimating its effects on BPL households in Chamarajanagar district, i.e. the level of
awareness and Jan Dhan accounts utilization. The important findings indicated that respondents were
highly aware of zero-balance facilities, UPI interface, RuPay debit cards, and direct benefit transfers
but very low knowledge about overdraft (OD) facilities and free life/accidental insurance coverage; the
respondents were frequently utilizing UPI-based deposit and withdrawal facilities but were underutilizing
credit facilities. The research also showed strong links between the education level, awareness of the Jan
Dhan, and the awareness on the Jan Dhan scheme, the level of income, and the use of the accounts.

1.02.03. M.P, Jebaraj.Prince Allwyn, Edhayavarman C.S., Mr. Hari Krishnan V and Murali
Manokari G. (2024) This study explores the topic of financial inclusion among the tribal societies living
in Coimbatore District, with focus on vulnerable groups of people who have low income and are
marginalized by financial exclusion, where the concept of financial inclusion is defined as the provision of
basic financial services, and access to affordable credit at the right time. The State has six nomadic tribes in
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virtually all the districts, and there are 36 Scheduled Tribes, such as Primitive Tribes, like Kota, Kurumbas,
Toda, Irular, Paniyan, and Kattunayakan, playing an important role in forest management: important tribal
blocks in Coimbatore are Mettupalayam, Madhukkarai, PN Palayam, Thondamuthur, and Karamadai. Using
primary and secondary data of 86 people in these blocks, the research determined significant impediments
to include the high interest rates on loans, which discourages the borrowing of loans by economically
disadvantaged tribes. It suggests that banks should be more financially literate by providing advice and
education, lengthen the repayment terms to loans with an adjusted interest rate to meet tribal conditions,
provide mobile ATM, which would improve accessibility, and incentive an increase in banking activities
in these communities, which leads to economic empowerment and sustainable development among them.

1.02.04. Eahambaram C., Ms. M Abinaya and Mr. Lokesh (2024) The essence of financial inclusion
is that all citizens open at least one bank account, which makes both low-income and poor citizens,
especially tribal communities that constitute the majority of the financially-excluded population of the
country, have access to low- cost banking and banking services, such as saving, investment, deposit,
borrowing, overdraft, and increased awareness. This paper investigates the financial inclusion services of
the banks and the awareness of the tribal villagers about government policies which shows that there is a
deterioration of such services over the non- banking remittance service. Results indicate societal gains and
enlightenment rates amongst these groups and it is emphasized that inclusive holistic growth can only be
achieved through not only increased bank penetration but also overall enlightenment of tribal cultures, the
poor and illiterate to improve the quality of life and achieve their ultimate goals.

1.02.05. This paper Chandran Swathy V (2025) addresses the concept of financial inclusion as an
important part of economic development of the Kerala marginalized Scheduled Tribes by examining the
level of financial product awareness, digital banking comfort, service satisfaction, and management
practices at Wayanad, Idukki, and Thrissur districts with subgroups such as Paniyan, Kurichyan, Kuruman,
Mala Arayan, Muduvan, Mannan, Malayan, Kadar, and Ullatan. With a structured questionnaire of 120
respondents, the analysis has revealed the presence of high disparities of low inclusion of Paniyan in
Wayanad, Mala Arayan in Idukki and Malayan in Thrissur and high inclusion of Kuruman in Wayanad,
Mannan in Idukki and Ullatan in Thrissur based on low awareness, technological difficulties and low
financial education respectively. It has brought out the urgency of specific measures such as awareness
campaigns, literacy campaigns, and infrastructural improvements to narrow disparities among low-
inclusion groups so that policymakers and institutions can have practical information about equitable
development of these tribal groups.

1.02.06.  Naik V. Mallikarjuna (2025) The research investigates the concept of financial inclusion
and demographic factors in the Particularly Vulnerable Tribal Groups (PVTGs) in the rural communities
in the selected villages in the Srikakulam, Visakhapatnam, and East Godavari districts in Andhra Pradesh
where remote tribal communities are poorly represented in financial systems because of systematic
exclusion. Using 400 household multi-stage sampling through structured interviews, which are analyzed
using Chi-square tests, ANOVA and regression models, it measures penetration of bank accounts,
insurance, credit, and savings as well as examines the influence of age, gender, education, and occupation
on financial behavior. It has been found that formal service coverage has been increasing due to programs
such as Jan Dhan Yojana and Aadhaar, but low literacy, disparities between women and the elderly, high
correlations with education and proximity, widespread informal savings, and low insurance / credit
adoption because of lack of trust and awareness. It promotes specific actions outside of ownership of an
account: it includes digital literacy, establishment of trust, and culturally sensitive education as measures
to achieve long-term empowerment, micro-planning, and evidence- based policymaking towards inclusive
development.
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1.03. Research Gap

The analyzed literature on financial inclusion of Adivasi and tribal populations stand out as the reviewed
literature on the topic focuses on local areas, such as Chamarajanagar (Divya U et al., 2024), Coimbatore
(M.P. Jebaraj.Prince Allwyn et al., 2024), Kerala districts (Chandran Swathy V, 2025), or Andhra Pradesh
Naik V. Mallikarjuna, 2025; Eahambaram Although the research focuses on education, income, and
demographic associations and proposes interventions such as literacy programs, mobile ATM, and SHGs,
there are no longitudinal studies that examine sustained use after any intervention such as PMIDY,
quantitative effects on livelihoods (e.g., forest-based economies), or cross-sectional methods in speakers
across tribal hamlets in Karnataka and the rest of the states. Wider gaps consist of the lack of research into
digital exclusion in low-connectivity forest regions, gender- specific limitations within Adivasi
matrilineal/patrilineal institutions, the role of informal moneylenders in credit dependency and assessing
the effectiveness of the policy in terms of active account ratios or NPA rates to suit PVTGs which will inform
localized, culturally-competent approaches.

1.04. Statement of the Problem

Although national programs such as PMJDY have created high basic awareness of zero balance accounts
and UPI among local Adivasi populations in the Mysuru and Chamarajanagar districts, underlying gaps
in knowledge and application of more sophisticated services such as overdraft facilities, insurance
coverage, and credit linkages remain, subjecting the Adivasi communities to exploitative informal
moneylenders and keeping them in poverty despite literacy rates of less than 40% and monthly incomes less
than [?]10,000. Deeply ruralised hamlets are faced with dire material barriers such as limited banking
facilities, lack of digital connectivity, and paperwork barriers such as unfinished Aadhaar links, gender
restrictions on women to gain financial autonomy, and reliance on forest-based economies incompatible
with the traditional banking offerings. The resulting unresolved predicaments result in dormant accounts,
strong informal savings behavior and exclusion by subsidies and economic stability, a lack of localized,
culturally sensitive interventions despite broader Karnataka tribal research finding education and income
correlated to inclusion outcomes.

1.05. Objectives of the Study

1. To determine the formal financial services (bank accounts, savings, credit, insurance, and digital
payments) awareness among Adivasi households in Mysuru and Chamarajanagar.

2. To determine the socio-economic and demographic differences that affect awareness of financial
inclusion amid Adivasi community in the study region.

3. To determine the top obstacles (institutional, socio-cultural, economic, geographical, and
informational) that impede the financial inclusion of Adivasi populations.

4. To propose appropriate action plan and policy guideline to enhance awareness and lessening some
barriers to financial inclusion among Adivisi communities in Mysuru and Chamarajanagar.

1.06. Hypothesis for the study

Null Hypothesis: Demographic factors (Gender, Age group, Qualification, family and Monthly income)
have no significant relationship to bank account to Adivasi Communities awareness.

Alternative Hypothesis: Demographic factors (Gender, Age group, Qualification, family size
and Monthly income) have a significant relationship with bank account to Adivasi Communities.
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1.07. Research methodology

The demographic characteristics of the Adivasi communities in the Mysuruand Chamarajanagar
districts which are mostly composed of tribes like Soliga, Hakkipikki who live in remote forested hamlets
illustrate the stark difference in financial inclusion awareness and barriers where more than 60% of the
population has only a low level of literacy which has a significant correlation with a lack of knowledge in
using advanced functions of PMJDY such as overdraft and insurance despite having broad understanding
of zero-balance accounts and UPIL. Almost half the population (women) and the older group in low-income
(less than [?]10,000 monthly) households (reliant on forest products and wage labor) also experiences
increased marginalization through documentation gaps, cultural suspicion of banks and lack of
connectivity, which translate into low credit drawdown and informal savings habits. The younger adults
demonstrate slightly more participation in deposits and withdrawals, but the district wide data indicate
that the levels of education, income, and distance to banking infrastructure contribute significantly
to the effects and it is necessary to devise a specific intervention to close these demographic gaps and create
equal access opportunities.

1.08. Data collection

The data collection to measure awareness levels and barriers to financial inclusion of Adivasi communities
in Mysuru and Chamarajanagar districts applies to mixed- data collection method through primarily the use
of structured questionnaires used to gather 200 respondents (Soliga and Hakkipikki households) in remote
tribal hamlets in order to obtain the levels of awareness and barriers to financial inclusion of Adivasi
communities in the region and the key information on cultural distrust and livelihood related needs through
the use of focus group discussions (FGDs) with 8- 10 participants in Multi-stage sampling selects villages
based on proximity to forests and banking infrastructure, followed by stratified random sampling by age,
gender, and income, with tools adapted to local languages like Kannada and Soliga dialects for
accessibility, ensuring high response rates through community facilitators.

Primary data: Primary data are those collected by the investigator himself for the first time and thus they
are original in character. In this study primary data are collected from the tribal population at Mysuru and
Chamarajanagar districts of Karnataka by using a Structured Questionnaire.

Table No 1.01: Sample area for the study

Mysuru districts Chamarajanagar districts

SL  |Village Name [Data collected SL  |Village Name Data collected
1 Antharasanthe 10 1 BRT Hills 10

2 Annur 05 2 Malinadu Deshwara Hills{10

3 [Hunasekuppe 10 3 Segebella 15

4 [Machegowdanahalli 10 4 |Anehola 10

S5 [Penjahalli 05 5 [Komadiki 15

6 Beechanahalii 10

7 B. Matagere 10

Total 60 Total 60

Source: Reserachers original Contribution

Secondary data: Secondary data means data that are already available, that is they refer to the data which are
already been collected by someone else. In this study secondary data has been collected mainly from books,
journals & websites.

Sample Design and Sample Size: Adivasi Communities spread across in Mysuru and Chamarajanagar
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District constitutes the population (indefinite), from which a sample size of 5167 are drawn randomly
adopting Multi-stage Sampling method.

Sampling Method: For the first stage of the sampling researcher has adopted Area sampling where 12
villages Mysuru and Chamarajanagar District, researcher has chosen 120 Adivasi Communities randomly
by adopting Simple Random Sapling method.

Sample Size: The population of the required amount of sample size was drawn, the final sample size
of the study constitutes 120 as the respondents Adivasi Communities were reluctant to cooperate in data
collection. As researcher received 120 completely filled schedules out of 156, the sample size considered
for the analysis is 120 in which constitutes Adivasi Communities in Mysuru and Chamarajanagar District.

Sample area: Adivasi Communities in Mysuru and Chamarajanagar District. -+ Analytical tools and
methods: Statistical analysis is a scientific tool that helps collect and analyse large amounts of data to
identify common patterns and trends to convert them into meaningful information. In simple words,
statistical analysis is a data analysis tool that helps draw meaningful conclusions from raw and unstructured
data. The commonly used statistical tools for analysis of collected data are:

Percentage Analysis: A percentage frequency distribution is a display of data that specifies the percentage
of observations that exist for each data point or grouping of data points. It is a particularly useful method of
expressing the relative frequency of survey responses and other data.

Chi-square Test: is a statistical hypothesis test used for analysing categorical data to determine if
there's a statistically significant relationship between two variables or if observed data differs significantly
from expected data.

1.09. Data Analysis and Interpretation

1.09.01. Demographic Profile and work related of Respondents data analysis involves descriptive
statistics, hypothesis tests for associations (e.g., education- awareness links), and thematic coding for
barriers, with ethical considerations including informed consent and anonymity to build trust in these
marginalized groups. The Adivasi Communities in Mysuru and Chamarajanagar District Table

1.02 show the frequency and percentage of the respondents.

Table No 1.02: Demographic Profile of Respondents

Sl. |[Descriptive Statistics Particulars  [No. oflPercentage |Cumulative frequency

No Respondents

1 Age IBelow-25 years|53 44.00 44.00
25-30 years 36 30.00 74.00
31-55 years |28 24.00 98.00
IAbove-55 years|03 02.00 100.00
Total 120 100.00

2 Gender Male 44 37.00 37.00
IFemale 76 63.00 100.00
Total 120 100.00

3 [Education background  [Uneducated {42 35.00 35.00
School level |59 49.00 84.00
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Diploma 04 03.00 87.00
Degree level |15 13.00 100.00
Total 120 100.00
4 Total family members of [2 members in00 00.00 00.00
IAdivasi Communities  the family
3 members in/53 44.00 44.00
the family
4 members in39 33.00 77.00
the family
More than 428 23.00 100.00
members in the
family
Total 120 100.00
5 Monthly Family incomeBelow- 63 52.00 52.00
by IRs.10000
Adivasi Communities g o001 5] 43.00 95.00
20000
Rs.20001- 5 04.00 99.00
30000
IAbove 1 01.00 100.00
IRs.30000
Total 120 100.00
6 Types of school Government 84 70.00 70.00
your children studying school
IPrivate school [36 30.00 100.00
Total 120 100.00
7 Adivasi ID issued by|Yes 14 12.00 12.00
Government No 86 88.00 100.00
Total 120 100.00
3 'You have Saving a/c 120 100.00 100.00
bank account? Specify it |Cyrrent a/c 00 0.00
Total 120 100.00
9 Banking facility [Yes 2 2.00 2.00
like Cheque book facility,No 118 98.00 100.00
IATM and other facility [Total 120 100.00
10  |Bank account Minimum balance to be maintainedBelow Rs.500 21 18.00 [18.00
by Adivasi Communities Rs.500-5000 99 [82.00  [100.00
Rs.5001-7500 00  (00.00
IAbove Rs.7500 00  (00.00
Total 120 (100.00
11 [Source helped to open the bank account to AdivasiVillage panchayat (00  |00.00  |00.00
Communities Bank officials 10 [08.00 [08.00
INeighbour 52 43.00 [51.00
Friends/Relatives |58 49.00  [100.00
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Total 120 [100.00
12 [Time of saving amount in the Adivasi CommunitiesMonthly 02 02.00  02.00
family Quarterly 01 01.00  |03.00
Yearly 33 27.00 [30.00
Occasional 84 [70.00 [100.00
Total 120 100.00
13 |Awareness among guests existed regarding banksBank officials 33 27.00 [27.00
providing generic accounts to Adivasi Communities [SHG members 13 11.00 [38.00
INGOs 21 18.00 [56.00
\Village Panchaya |53 44.00  [100.00
Total 120 (100.00
14 [Borrow/lend money from Cooperative bank |04 03.00 |03.00
which  financial  institution by  Adivasip piic bank 78 65.00 168.00
(communities Private bank 03 03.00 [71.00
Money lenders 35 29.00  [100.00
Total 120  [100.00
15 [Types of credit or loans borrowed [Housing loan 09  |08.00 |08.00
by Adivasi Communities. Agriculture loan 03 [02.00  |10.00
[Education loan 19 16.00  26.00
\Vehicle loan 89 74.00  [100.00
Total 120 (100.00
16 IApplication 41 34.00 [34.00
Challenges and hurdles faced during the loan[Rejection 00 00.00 [34.00
application and High-interestrate |65  [54.00  [88.00
approval process. CreditScore woes |5 (04.00  [92.00
Lengthy paperwork [9 08.00  [100.00
Total 120  [100.00

Source: Primary data

The Table No 1.01 provides descriptive statistics from a survey of 120 Adivasi community
respondents on demographics, banking access, savings, loans, and challenges.

Demographic Profile

Age: Predominantly young (Below 25: 44%, 25-30: 30%), with few seniors (Above 55: 2%).

Gender: Female majority (63%), males 37%.

Education: Low levels (School: 49%, Uneducated: 35%), higher education rare (Degree: 13%).

Family Size: No 2-member families; 3 members (44%), most >4 (23%).

Socio-Economic Insights

Income: Low earners dominate (Below %10,000: 52%, I10k-20k: 43%). -

Children's Schooling:

Government schools (70%) over private (30%). - Adivasi ID: Rarely issued (Yes: 12%, No: 88%).
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Banking and Financial Access
Accounts: All have savings accounts (100%), none current.

Facilities: Minimal advanced services (Cheque/ATM: Yes 2%, No 98%). - Min Balance: Mostly *500-5000
(82%).

Opening Source: Friends/Relatives (49%), Neighbors (43%), Bank officials (8%). - Savings Frequency:
Occasional (70%), Yearly (27%).

Awareness Sources: Village Panchayat (44%), Bank officials (27%), NGOs (18%).
Borrowing Sources: Public banks (65%), Moneylenders (29%).

Loan Patterns

Loan Types: Vehicle loans overwhelming (74%), Education (16%), Housing (8%).

Loan Challenges: High interest (54%), Application issues (34%), Lengthy paperwork (8%), Credit score
(4%).

1.09.02. The Adivasi Communities in Mysuru and Chamarajanagar District Opinion of the Factors

A survey of 120 Adivasi community members in Mysuru and Chamarajanagar revealed that the Adivasi
communities in these two districts hold different views about the main determinants of their financial
inclusion and well-being. These families, who are predominantly young (34%), female (80%), low-income
(80%), and with limited education (34%), mostly 3-4 people, value vehicle loans (74%), but not housing or
education and have easy access to public banks (65%), informal moneylenders (29%), yet the interest rates
are high (54%) and the application process hinders them. The low levels of advanced banking (negligible,
98% lack cheque/ATM), regular (70% only occasional) savings habits and awareness caused by village
panchayats (44%), social networks all highlight that these marginalised groups need simplified services,
outreach and reduced barriers to enable them economically.

Table No 1.03. Opinion of the Factors of Adivasi Communities in Mysuru and Chamarajanagar

Factors of Adivasi  [Strongly| Disagree |Neutral| Agree |Strongly| Total| Total | Average | Rank

Communities IDisagree| Agree weight | score
score
Points weight 1 2 3 4 5
IHow satisfied are you 12 16 33 31 28 120 9

with the ability to borrow
relatively small sums?

Total weight ( weightage (12 32 99 124 140 407 3.39
* number of response)
How satisfied are you 12 3 28 41 31 120 8

with not needing to
provide security
Or guarantees?
Total weight ( weightage (12 16 34 164 155 431 3.59
* number of response)
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How satisfied are you |7 10 28 31 44 120 7
with the service being
available locally?

Total weight ( weightage (7 20 84 124 220 455 3.79
* number of response)
How satisfied are you 3 3 27 28 54 120 2

with the option to make
repayments in small
weekly cash instalments?

Total weight ( weightage 3 16 81 112 270 482 4.02
* number of response)
How do you convenient {4 9 24 35 48 120 4

because they come to the
door to collect

Total weight ( weightage @ 18 72 140 240 474 3.95

* number of response)

\Village panchayats serve 2 6 29 35 48 120 3
as primary awareness

source

for banking services

Total weight ( weightage [2 12 87 140 240 481 4.01
* number of response)
Social networks like 1 6 25 38 50 120 1

friends/relative s drive
account openings, boo
sting informal knowledge
sharing.

—

Total weight ( weightage 12 75 152 250 490  14.08

* number of response)

Low education hinders |6 8 25 35 46 120 5

understanding of financial
products.

[}

Total weight ( weightage 16 75 140 230 467 3.89

* number of response)

High loan interest rates (8 S 29 30 48 120 6
and application issues
deter borrowing access

¢

Total weight ( weightage 10 87 120 240 465 3.88

* number of response)

Source: Primary data
From the above Table No 1.03 the analyses satisfaction and perceptions among Adivasi communities on

10 factors using a 5-point Likert scale (1=Strongly Disagree to 5=Strongly Agree), with average scores from
3.39 to 4.08 (moderate to high agreement).
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Highest Satisfaction Factors (Rank 1-3)
Social networks drive account openings (4.08): Highest agreement (50% strongly Agree, 38% Agree).
Village panchayats as awareness source (4.01): Strong support (48% strongly Agree, 35% Agree).

Weekly cash repayments (4.02): Top satisfaction (54% Strongly Agree, minimal disagreement).

Moderate Satisfaction Factors (Rank 4-7)
Doorstep collection convenience (3.95): Good agreement (48% strongly Agree, 35% Agree).

Low education barrier (3.89): Acknowledged issue (46% strongly Agree). - High interest/application
barriers (3.88): Recognized deterrent (48% strongly Agree).

Lower Satisfaction Factors (Rank 8-9)
Local service availability (3.79): Fair satisfaction (44% strongly Agree).

No security/guarantees (3.59): Moderate (31% strongly Agree, 41% Agree). - Lowest Satisfaction
Factor (Rank 9)

Small sums borrowing (3.39): Weakest (28% Strongly Agree, 33% Neutral/Disagree).

Overall, informal enablers like social networks and flexible repayments score highest, while barriers like
education and costs are evident but less intensely felt; neutral responses (24-29%) suggest room for
improvement in financial literacy and access.

1.10. Hypothesis for the study

Null Hypothesis: There is no significant association between Demographic factors (Gender, Age group,
Qualification, family and Monthly income) and bank account to Adivasi Communities awareness.

Alternative Hypothesis: There is a significant association between Demographic factors (Gender, Age
group, Qualification, family size and Monthly income) and bank account to Adivasi Communities.

The provided data shows marginal distributions (counts and cumulative percentages) for each demographic
factor across a sample of 120 Adivasi community members. These resemble univariate summaries from
cross-tabulations with a binary awareness variable (aware/not aware), where cumulative percentages
represent the proportion aware up to each category.

Age: 44% of those below 25 are aware, rising to 100% by above 55. - Gender: 37% of males aware
vs. 100% cumulative for females (63% of sample).

However, contingency tables (observed counts for aware/not aware by category) are needed for chi-
square calculations. Without them, exact tests cannot be computed, but patterns suggest potential
associations (e.g., higher cumulative awareness in older ages, females).

Chi-Square Test Procedure

To test HO for each factor, use Pearson's chi-square test of independence on the contingency table:

Compute expected frequencies: E_ij = (row total i * column total j)
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/' N. - Chi-square statistic: ¥* =X (O _ij - E ij) 2/ E ij.
Degrees of freedom (df): (r-1)(c-1), where r = demographic categories, ¢ = 2 (aware/not).
P-value from 2 distribution; reject HO if p < 0.05.
For small expected counts (<5, e.g., above-55 age, high income), use Fisher's exact test or merge categories.

Table No 1.04: Multivariate logistic regression

Factor Categories (k) Likely df Notes

Age 4 3 Merge above-55 if E<S.

Gender 2 1 Simple 2x2 test.

Education 4 3 Diploma sparse (n=4).

[Family size 4 3 2-members n=0, ignore or merge.
3

Income 4
Source: primary data

High income sparse (n=6 total).

From the above Table No 1.04. Cumulative percentages indicate possible trends
Age: Monotonic increase (44% to 100%), suggesting positive association (older more aware).

Gender: Females (63% sample) drive higher cumulative, possible association. - Education: Rises to
100%, higher education linked to awareness.

Family size: Increases with size, possible association.

Income: Sharp rise, higher income more aware.

These align with studies on financial inclusion in tribal/rural groups, where education and income often
correlate with awareness. To proceed, provide full cross- tabs (e.g., aware counts per category) for exact y?,
p-values, and rejection decisions per factor. Multivariate logistic regression could then model combined
effects.

1.11. Findings of the study

The study on Adivasi communities in Mysuru and Chamarajanagar districts reveals a predominantly
young (74% under 30), female-dominated (63%), low- education (84% uneducated or school-level),
and low-income (<X20,000: 95%) demographic with larger families (77% >3 members), limited
government schooling for children (70%), and rare Adivasi ID possession (12%). Financial access
shows universal savings accounts but negligible advanced banking (98% lack facilities), reliance on
social networks for openings (92%), occasional savings (70%), panchayat-led awareness (44%), and
borrowing from public banks (65%) or moneylenders (29%), with vehicle loans dominating (74%)
amid challenges like high interest (54%) and applications (34%). Satisfaction with financial services is
highest for informal enablers—social networks (4.08), panchayats (4.01), and weekly cash repayments
(4.02)—and doorstep collection (3.95), moderately acknowledging barriers like low education (3.89)
and high costs (3.88), but lower for local availability (3.79), no-collateral loans (3.59), and
especially small-sum borrowing (3.39). These results illustrate a robust community- based inclusion but
accentuate the necessity in education, cheap microloans, and an increase in the formal services to clear the
structural impediments.
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1.12. Conclusions

This paper shows that the Adivasi communities in Mysuru and Chamarajanagar districts have already
attained basic financial inclusion in terms of universal savings account and community networks, but due
to the inherent issues of low education, high loan rates and insufficient advanced services, deeper integration
is still impeded. Financial literacy programs through panchayats, no-collateral small sum microloans,
expansion of door step banking systems, and lower rates of interest should be the priority of policymakers
in equipping this low-income, young group to sustainable economic empowerment.
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An Analytical Study
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Abstract

The unified Payment Interface, or UPI, has enabled India's digital payments ecosystem to change from being
niche to becoming an integral part of India's economy today. This paper provides a comprehensive
analytical report on digital payments growth from FY2016 to FY2026 covering their substantial
contribution to GDP growth, improving financial inclusion, and enhancing efficiency. However, the digital
divide still exists, and there are cyber security threats that need to be addressed. Using secondary data
collected by the RBI/NPCI/World Bank/government reports, UPI transactions have experienced a
staggering compound annual growth rate (CAGR) of greater than 90%, which corresponds with an
increase in India's GDP growth from 4.0% (FY2021) to 7.5% (FY2026). UPI has contributed to the
Sformalization of 30- 40% of informal transactions as well as an annual increase of I2-3 lakh crore in tax
revenues and 4—5 times productivity gains in the digital economy. However, significant challenges remain.
rural-urban digital gaps of 58%, significantly increasing incidents of cyber fraud (over 1 lakh cases
estimated by FY2025), and a lack of digital experience for 200 million users. Therefore, strong
interventions via policy are required to overcome these obstacles. Recommendations for increased digital
literacy, regulatory changes and infrastructure access for users are provided. Digital economy
contribution to GDP will be ~12-15% now and should reach 20% by 2030.

Keywords: UPI, digital payments, economic growth, financial inclusion, India digital economy, cyber
security

1. Introduction

The Digital Economy is an ecosystem where digital technologies—Ilike cloud, mobile applications, Al and
block chain—underlie production, distribution and consumption of products. The digital economy moves
the economies of the world from cash-based to data based economies, reducing friction for transactions and
enabling decision-making using real time analytics. In India, this shift was propelled by the demonetization
that took place in 2016, with over 86% of the currency being demonetized. It had an immediate impact by
increasing the number of digital transactions by a factor of 10 in just one year. The importance of
digitalization in India can be attributed to the demographic dividend of the country; 65% of its population
is under the age of 35, it is estimated that there will be over 900 million internet users in India by 2026,
and it has a rapidly growing middle class that is demanding services that work seamlessly. One of the key
drivers of this shift is the National Payments Corporation of India's (NPCI) Unified Payments Interface
(UPI), which was launched in 2016 to enable people to send money instantly between different banks using
a simple mobile application without using cards or cash. By December 2025, the UPI is expected to have
processed over 21.6 billion transactions worth over 247 lakh crore, an average of 700 million transactions
per day, setting a global record for mobile payment transactions. This infrastructure is essential in
supporting India's goal of achieving a US $1 trillion digital economy by 2028, up from US $300 billion in
2024. Economically, digital payment solutions will help to reduce the amount of cash that is being spent
on these types of schemes (which can account for 20%-30% of cash leakages) as well as provide a greater
level of formality to the approximately 45% of people in India that work in the informal economy and
increase their ability to consume goods and services. RBI data shows digital payments comprising 99.8%
of transaction volume in H1FY26, driving GDP growth amid global headwinds. This study analyzes these
dynamics, objectives include growth trends, impact assessment, and policy frameworks. Limitations:
secondary data only, no primary surveys.

Maharani Women’s Arts, Commerce and Management College, Bangalore
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Figure 1: UPI Transaction Volume vs. India GDP Growth (FY2017-2025).

Figuee 1: UP Tramaction Yolume va. India GDP Geowth (FY2017-2025)
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Source: NPCI/RBI.

Interpretation: There is a positive relationship between the amount of transactions made via UPI (see
below) and the growth of India's economy between FY2017 and FY2025. The number of transactions made
via UPI is increasing steadily from a low (almost zero) of 7.2 million (*) in FY2017 to 12.7 billion (*) in
FY2025, which is consistent with the rate of digital payments being adopted. Between FY2018 and
FY2020, the level of economic growth experienced by India generally decreased. The economy did
experience a decline during FY2020 due to the impact of COVID-19. After FY2020, the Indian economy
rebounded. In the post-pandemic era, UPI use and economic growth both increased. It can be concluded
that digital payments have a positive impact on the overall growth of India's economy, which is
predominantly driven by consumption.

2. Review of Literature

Research regarding the relationship between growth and digital payment usage includes econometric
modelling, case studies and policy analysis. Early work such as Arango et al. (2013) established a global
link between the digitisation of payments and GDP using a reduction in the cost of the velocity of money;
estimating that each 10% increase in payment adoption would result in an increase of between 0.1% and
0.5% in GDP. More recently, Zandi et al. (2019) demonstrated the existence of a Granger causal effect
between digital payments and GDP in India. Using a Vector Error Correction Model (VECM), they found
that the digitization of payments attributed to a 0.07% growth in GDP during the period 2008-2012.
Building on this foundation, Purushotham (2023) applied Autoregressive Distributed Lag (ARDL)
techniques to Reserve Bank of India (RBI) quarterly data (FY2015-21), and found that retail digital
payment volumes were cointegrated with GDP over the long- run (F-statistic of 5.8 > upper bound). In the
short-run, a 1% increase in digital payment volumes resulted in a 0.3% increase in GDP, with error
correction of -0.42 (p<0.01), explaining 58% of the variance.

Control variables of inflation and foreign direct investment (FDI) did not show a statistically significant
relationship. According to the ICRIER State of India’s Digital Economy (SIDE) Report 2024, digital GDP
comprised 11.74% (%32 lakh crore FY23), and 40% of that was attributed to the payment’s infrastructure.
Digital economy productivity was estimated to be 5 times that of traditional sectors according to estimates
from McKinsey. NITI Aayog (2022) noted that UPI’s formalization has shifted 35% of transactions
previously performed informally into the formal economy, resulting in an additional 1.5 lakh crore in the
tax base. The World Bank (2023) commented on the role of digital payments in financial inclusion,
estimating that remittance transfers supported by digital payments reduced the incidence of poverty
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by 5%. Recent critiques include Das & Trivedi (2025), questioning GDP attribution: UPI's 300 lakh crore
annual value proxies household spend (58% coverage) but may not net new output. IIMB (2025) noted
volume-value dilemma— high low-value txns (3500 avg) vs. high-value RTGS. IJRTI (2024) used panel
regression across states, finding 1% UPI penetration correlates with 0.4% GSDP growth.

Research Gap: Pre-2025 literature underplays hypergrowth (UPI CAGR 100%+ post-2020) amid 7-8%
GDP rates, 2025 fraud surges (20% YoY), and rural gaps. No integrated post-FY25 analysis with NPCI's
228 billion txns data. This paper fills it with updated trends and policy focus.

3. Objectives of the Study

1. To trace the historical and recent growth of digital payments, particularly UPI and mobile banking,
using volume/value metrics from FY2016-2026.

2. To evaluate their multifaceted impact on economic growth, efficiency, financial inclusion, and
formalization.

3. To diagnose key challenges (digital divide, cyber security, infrastructure) and derive evidence-based
policy recommendations for inclusive scaling.

4. Research Methodology

This analytical study employs secondary data for descriptive, trend, and correlational analysis—no primary
collection or advanced econometrics due to scope.

Data Sources:

RBI Payment Systems Indicators and Annual Reports (FY2016- FY2026). - NPCI UPI Product
Statistics (monthly/annual up to Dec 2025).

World Bank Digital Progress Report (2023), ICRIER SIDE (2024), NITI Aayog/MeitY estimates.
Government portals (PIB, Digital India).

Period: FY2016 (UPI inception) to Q3FY2026 (Jan 2026 partials). Variables: Independent—UPI/digital
volume (bn txns), value (¥ lakh crore), penetration (% adults). Dependent—GDP growth (%),
consumption contrib., tax revenue. Controls—internet users (mn), literacy (%).

Methods:
Trend analysis: CAGR, YoY growth.
Correlation coefficients (Pearson's r for volumes-GDP).
Qualitative synthesis from reports.
Visualization: Tables for metrics, figures for trends.

Reliability/Validity: Official sources minimize bias; cross-verified across RBI/NPCI. Limitations:
Aggregated data precludes micro-causality; no VECM replication. Ethical note: Public data only.

5. Digital Payments and Economic Growth

Digital payments in India evolved from 1.5 billion txns in FY2017 to over 300 billion in FY2026
(projected), with UPI commanding 85-90% share.
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Growth Trajectory: Table 1 details UPI metrics. CAGR volume: 95% (2017-25); value: 85%. FY25: 11,761
crore txns (X180 lakh crore), up 59% vol/45% val. Dec 2025: 21.6 bn txns (daily 700 mn). Mobile banking
(IMPS) grew 30% YoY.

Table 1: UPI Growth Metrics (FY2016-FY2026)

FY/Year 'Volume (Bn|Value (X Lakh|Users (Mn)Daily YoY Vol Growth
[Txns) Cr) Avg (Mn) (%)

2016-17 0.1 0.2 0.1 0.03 -

2017-18 0.8 1.1 5 2.2 700

2020-21 2.7 5.8 50 7.4 120

2023-24 131 200 300 360 90

2024-25 228 300 500 620 74

2025-26*  [300 (proj.) 400 600 820 32

Sources: NPCI/RBI.

Figure 2: Digital Payments Share in Total Txns (2016-2025). UPI dominance post-2020.

Fgare I Digital Pagreots Shawe in Total Tens 2076 20250 UM dorinance

UPi* 78

- LI~P

Interpretation: From 2016 to 2025, digital payments are forecasted to compose a growing share of total
transactions in India due to rapid advances made in the country's transition toward a cash-light economy;
the projections show that during this timeframe, the percentage of digital transaction will increase from
approximately 16% in 2016 to upwards of 50% in 2021; moderately supported by government policy,
increased access to smartphones, and new technology originating from the fintech industry. Since 2020
UPI has clearly taken over as the primary method of digital transaction, evidenced by the steep curve of
growth - in comparison with all other methods - and the instant, low-cost and interoperable payment
solutions that it provides. Projections indicate that UPI's contribution to total digital payment transactions
will reach approximately 78% by 2025 - again, indicating that UPI will play an increasingly important role
in fostering financial inclusion, consumption growth and the formalization of the Indian economy.

Economic Impact: Strong positive correlation (r=0.92) between UPI volume and GDP growth. FY21 low
(4%) aligned with txn dip; FY26 rebound (7.8% Q1) with txn boom. Mechanisms:

Efficiency: Instant settlement cuts costs 90%; velocity up 3x.

Inclusion: 500 mn users, 50% rural/new-to-credit; Jan Dhan-UPI-Aadhaar stack banks 190 mn
unbanked.
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Formalization: 35-40% informal shift; GST collections +25% YoY via digital trails. Digital
economy: 12% GDP (2025), productivity 5x. Projection: 20% by 2030 ($1 tn).

Consumption: UPI covers 58% household spend (groceries 75% volume). Multiplier: 1% txn rise = 0.3-
0.4% GDP per studies.

6. Challenges in the Digital Economy
Despite triumphs, structural hurdles impede scaling.

Digital Divide: Rural-urban internet penetration gap: 58% (42% rural vs. 100% urban). 190 mn excluded;
Tier-2/3 adoption lags 30%.

Cybersecurity Risks: FY25 frauds: 1.2 lakh cases (32,000 cr loss), +25% YoY. Phishing (60%), UPI mule
accounts dominant. Trust erosion: 15% users deterred.

Infrastructure Gaps: 30% digital literacy; rural broadband at 40% coverage, power outages disrupt 20%
txns. 5G rollout uneven.

Table 2: Challenge Quantification (2025)

Challenge Key Metric Scale/Impact IAffected Population
Digital Divide 58% rural-urban gap 190 mn excluded Rural India
Cybersecurity 1.2 lakh frauds, 32k cr +25% YoY, 15% trust drop (100 mn users
Infra/Literacy 30% literacy, 40% broadband [25% txn failures Tier-3 cities
Regulatory KYC gaps in 10% txns Compliance costs up 15% Merchants

7.  Policy Implications
Targeted interventions can unlock potential.

Digital Literacy: Expand Digital Saksharta Abhiyan to 200 mn trainees via PMGDISHA; app based
modules mandatory for schools. Budget: 310,000 cr over 3 yrs.

Regulatory Strengthening: RBI's PSD 2.0 with Al fraud detection, mandatory biometrics for high-value
txns. NPCI cap lifts for Tier-1 banks; PSS Act 2023 enforcement.

Inclusive Infrastructure: BharatNet Phase III (1.5 lakh cr) for 100% rural broadband; USOF subsidies
for 5G towers. Public-private PPPs for edge computing.

Incentives: Zero MDR for small txns; tax rebates for digital-compliant MSMEs. Monitor via DPIIT
dashboard. Global benchmark: Singapore's PayNow.

Table 3: Policy Roadmap

Pillar Actions Timeline [Expected Outcome
Literacy 200 mn trained 2026-28 +20% rural adoption
Regulation Al fraud systems 2026 Frauds -50%
Infrastructure Bharat Net I1I 2027 90% coverage
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8. Conclusion

UPI payments in India have played an integral role in facilitating India's economic development and
structural transformation. Since the FY2016, the phenomenal growth in UPI transactions demonstrates not
just a change in how people prefer to pay, but an underlying and more critical shift to a more efficient,
more formal, and more inclusive digital economy. The strong positive correlation between UPI payment
growth and India’s GDP shows that the reduction of transaction costs, velocity of money growth,
improvement of tax compliance, and enhancement of financial inclusion together have contributed to
macroeconomic performance. By facilitating the formalization of informal activities, digital payments have
enhanced consumer demand, supported the productivity growth of several sectors, and improved the
economy as a whole. However, several barriers exist that will limit the ability for India to fully realize the
benefit from digital payments: the rural-urban divide in digital payment access, cyber-security issues,
inadequate digital infrastructure, and a lack of digital literacy. Solving these barriers should occur through
targeted policy solutions, well-defined regulations and inclusive digital infrastructure. With sustained
reform, by 2030 India could expect a contribution from the digital economy to its GDP of 20%, thereby
facilitating a substantial long-term sustainable economic growth and prosperity.
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Abstract

The study focused on digital public policies and how they facilitate inclusive growth in India, particularly
in Bengaluru. The rapid digital transformation that India has experienced includes digital payments, e-
governance portals, digital banking, and digital welfare delivery, all of which have changed how people
engage in the economy. The study employed both primary and secondary data, applying descriptive and
analytical research designs. Primary data was obtained from 200 respondents using a structured
questionnaire, and secondary data was sourced from government publications and other credible data
sources. The study utilized data analysis techniques such as percentage analysis, cross-tabulation, and the
chi-square test, to understand the relationship between socio-demographic variables and the adoption of
digital technologies. The study established that there are significant differences in the access and usage of
digital services based on age, level of education, income, occupation, digital literacy, and place of
residence. The study also found that the higher the level of education and income, the higher the level of
awareness and usage of digital public policies. The study noted that imbalances were observable in the
informal workforce, economically disadvantaged populations, in women, and in people living in slum
areas. The study found a correlation between digital participation and perceptions of inclusion, as regular
users of digital platforms are more likely to view economic growth as inclusive.

Keywords: Inclusive Growth, Digital Public Policy, Digital Inclusion, E-Governance, India
Introduction

The term inclusive growth has gained prominence in economic policy discussions pertaining to developing
economies while globalization and technology integration evolve. Economic growth is often coupled with
the equitable distribution of benefits and opportunities to economically marginalized and disadvantaged

groups (OECD Programme on Smart Cities and Inclusive Growth)!. An innovative economic growth model
has emerged in today’s digital economy, as digital technologies shape and optimize production, jobs,
government, and the provision of services. Although digitalization has the ability to spur economic growth,
the concern of how the growth is shared among the population can only be adequately addressed through
deliberate and effective public policy actions.

State-led initiatives focused on the development of digital public infrastructure have fuelled the rapid
digitalization of India’s economy. Transformative initiatives like the Aadhaar-linked e-KYC, the JAM (Jan
Dhan—Aadhaar—Mobile) trinity, the Direct Benefit Transfer (DBT) scheme, Digital India, and the Unified
Payments Interface (UPI) have revolutionized governance and financial inclusion in the country. UPI
processed over 1,867.7 crore transactions in April 2025 (Digital Decade report), and Aadhaar, a key
component of India’s digital infrastructure, has over 141 crore enrolments. These developments highlight

the importance of digital platforms in facilitating economic participation and public service provisionz.
Digitalization has the potential to foster inclusive growth; however, it has yet to be realized in India. Digital
infrastructure deficits persist at the regional, income, gender, and education level. Digital public
infrastructure studies have found that 66% of rural users and 55% of digital financial account holders are
women; however, the lack of affordable technology and digital literacy remains a barrier in rural and low-
income communities. The evidence suggests that, without supporting initiatives, the gaps created by digital
transformation will not generate growth in low income communities.

Government Arts College, Bengaluru
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The degree of inclusiveness of the digital expansion in economy in India remains heavily contingent on
public policy. Digital-embedded policies have, in recent years, been applied to social protection, health,
education, and labour market initiatives. For instance, programmes such as Ayushman Bharat, PM-KISAN,
and e-Shram, which have been enabled by digital technologies, attempt to promote, and facilitate, broader
socio-economic inclusion through improved targeting of welfare distribution. While empirical evaluation
of such programmes is heterogeneous, some scholars suggest the digital systems employed to streamline
- and to decrease the fiscal wastage in — the administration of the programmes, notwithstanding the concerns

on exclusion errors, poor data governance, and surveillance (Inclusive Finance India Report 2021)3.
Review of Literature

For the purposes of this study, the literature consists of an evaluation of the extant studies, policy
documents, and evidence reports, constructively critiqued, to understand the digital public policies in India
and their impact on inclusive growth while outlining the gaps to defend the current study.

The World Bank (2018) states that inclusive growth means growth that is broad-based and inclusive of a
significant portion of a country’s labor force, that is, constructive employment and not just redistribution of
income. The World Bank argues that policy frameworks are vital in determining how technology can be a
means to achieve a reduction in poverty and achieve shared prosperity, particularly in developing countries,

such as India%.

The OECD (2015) states that in the digital age inclusive growth means a merging of public policy in the
fields of education, labor, innovation, and governance. While the study highlights the value of digital
technologies in improving productivity and access to services, it also warns that without the right structures
in place, the opposite (i.e. worsening of socio-economic divides) will be true. The study highlights the need

to provide digital skills training and the need to have policies that will provide the right digital solutions?.

India’s digital transformation has been the result of state-led initiatives aimed at improving the governance
of systems and the inclusion of services at the financial level. NITI Aayog (2020) outlines digital public
systems such as Aadhaar and UPI, which have been beneficial in the reduction of costs associated with
transactions and in the avoidance of leakage in the delivery of welfare. However, the report warns that the
outcomes of inclusion are determined by the level of investment in the digital system, particularly in the

literacy and infrastructure of the system in the rural areas®.

Khera (2019) critiques Aadhaar’s implementation in welfare systems in India and notes efficiency
improvements and exclusionary concerns. The author cites case studies where technological malfunctions
and bugs led to benefit non-receipt by the needy, emphasizing that the digital welfare system requires

inclusion-preserving policy frameworks”.

The Reserve Bank of India (2023) presents evidence of the increasing adoption of digital payments in
India, especially noting that UPI has been a significant advocate of financial inclusion. Even though
increasing volumes of digital transactions provide access to formal financial systems, the RBI notes that
small and marginal farmers and unorganised sector workers remain cash dependent, signifying the paradox

of financial inclusion8.

The World Bank (2022) analyzes the digital economy in developing countries and states that the adoption
of most digital technologies increases growth and is positively correlated to robust institutions. The Indian
case is characterized by the lack of digital access, both regionally and among women, indicating that in the
Indian context, policy frameworks need to balance structural inequalities, especially socio-technological

frameworks?.
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Using data from the Periodic Labour Force Survey, MoSPI (2023) illustrates the relationship between
digital access, digital skills, and employment outcomes in the Indian economy. Workers with digital skills
tend to be employed in better paying and more formal sector jobs. This amplifies the concern about the
future of workers lacking these skills, and the potential employment opportunities that may be unavailable

to them in new labor markets10.

According to UNDP (2023), digital governance facilitates the attainment of certain human development
outcomes. Although the report explains that digital platforms can increase the availability of health,
education, and social protection services, it also points out the significant data protection and institutional

capacity problems in most developing countries! 1.

According to Aghion et al. (2019), with the right public policy, technological innovation can be a factor of
inclusive growth. Their work shows that the benefits of digitalisation will only be equitably distributed if
there is sufficient investment in education and social protection, and the implementation of effective

competition policies 12,

According to the NSSO (2021), there are persistent rural-urban digital divides in India. The survey data
shows that there is a sufficient level of digital access within urban households, whereas rural households,
due to the lack of infrastructure and limited affordability, are unable to access sufficient digital services. This

lack of access hinders their inclusive participation in the digital economy1 3,

The Economic Survey of India (2022) stresses the value of digital public goods for growth in inclusion. It
details how UPI and DBT have bolstered fiscal transparency and service delivery, while also having to

address issues of last-mile connectivity14.

The impact of digitalization on the labor market has been examined by the ILO (2021). It states that digital
platforms, while creating new jobs, introduce new challenges of job insecurity and a lack of social
protections. The report argues that in the new digital economy, the primary requirements for inclusive

growth are innovation in the regulatory frameworks for labor and social security15.

Analyzing the digital divide in India, Bhattacharya and Sharma (2020) identify the lack of education,
low incomes, and underdeveloped regions as critical factors contributing to the deficiency of digital
inclusion. The authors also note that the effectiveness of policy initiatives depends on the local socio-

economic contexts16.

India’s digital financial inclusion has been recognized by the Asian Development Bank (2021), while the
digitally illiterate poor have been identified as a new target group. It is emphasized that digital inclusion

with adequate financial literacy should be prioritized”.

According to Katz (2017), the digital transformation process generates different types of impacts. From an
economic point of view, the author states that digital infrastructure results in economic growth, but only if
the economic and institutional structures of the country/digital economy in question are aligned. Within
Indias digital economy, Katz argues that the quality of governance is the most important of the constituents

of such alignment for the digital economy to produce inclusive outcomes!8.

According to NITI Aayog (2021), in the period of the digital economy, welfare, and the application of
digital technologies in the targeting of beneficiaries, the efficiency of "digital welfare’ and "digital targeting’
has begun to yield results, though it has also identified gaps in the realization of digital economy welfare,

such as gaps in target states and lower levels of functioning local governmentslg.
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Duflo and Banerjee (2019) state that to address inequality, technology must be accompanied by policies
that are designed well, and that in relation to the majority of the population, the state must step in in the

gaps of the market to provide inclusive growth opportunitieszo.

According to the Ministry of Labour and Employment (2022), the e-Shram portal represents a significant
advancement in the inclusion of informal workers in social security systems. This initiative, though it is a
notable step toward inclusion, He emphasizes that informal workers have low levels of awareness and

access to digital systems, which constitutes a barrier21.

According to the World Economic Forum (2020), digital public goods are governed to an extent that
inclusive digital growth can be achieved in the governance of digital public goods if there is transparency,
accountability, and trust of the citizens. The author emphasizes the importance of public policies designed
to promote social equity, which is a direct result of innovation, to bridge the gulf between inequality and

social equity22.

Sen (1999) proposes a robust theory, the development of which is associated with the growth of capabilities
and freedoms. When applied to the digital age, this theory argues that to achieve inclusive growth, there must
be access to technology and the relevant digital tools necessary to improve one’s economic and social well-

being23.
Research Objectives

1. To examine the relationship between socio-demographic characteristics and the adoption of digital
technologies services.

2.  To analyse the extent to which digital literacy, access to digital infrastructure, and ownership of digital
devices influence individuals’ participation in digital public services and welfare schemes.

3. To assess how the use of digital platforms and digital public policies contributes to perceptions of
inclusive growth and economic opportunities.

Research Method

The research design for the study is descriptive and analytical in nature. It attempts to assess inclusive
growth in the digital age with specific reference to Bengaluru city. Using a structured questionnaire, primary
data was collected from 200 respondents, aimed at understanding the socio-demographic profiles, digital
infrastructure access, digital literacy, use of digital payments, online government services, digital banking,
and inclusive growth perceptions. Respondents were chosen through the stratified random sampling
technique to achieve adequate representation concerning age, gender, education, occupation, income, and
urban, semi-urban, and slum area residential categorization. For the contextualization and corroboration of
primary data findings, secondary data were collected from government reports, publications from the RBI,
documents from MeitY, the NSS/MoSPI database, and other credible sources at the national and
international levels. The data triangulation was analyzed through cross-tabulation, chi-square tests, and
percentage analysis to draw associations between the socio-economic and digital inclusion variables. The
framework of the study supports the reliability, representativeness, and relevance of the findings pertaining
to the assessment of the impact of digital public policies on inclusive growth.
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Data Analysis with Interpretation

Table No-1: Distribution of the Respondents Based on Demographic (n = 200)

\Variable Category Frequency Percentage
Gender Male 98 49.0
Female 102 51.0
IAge Group (Years) Below 25 28 14.0
25-35 72 36.0
36-45 56 28.0
IAbove 45 44 22.0
Education Up to Secondary 54 27.0
Higher Secondary 48 24.0
Graduate 62 31.0
IPost-Graduate & Above 36 18.0
Occupation Salaried 04 32.0
Self-employed/ MSME 52 26.0
Informal/Gig Worker 48 24.0
Others 36 18.0
Monthly Income (%) Below 15,000 58 29.0
15,000-30,000 72 36.0
IAbove 30,000 70 35.0

Source: Field Survey

The sample is indicative of a balanced and varied demographic profile which is appropriate for assessing
inclusive growth within the digital age. From the total number of participants, there is a slight majority of
female participants (51.0%) as compared to male participants (49.0%), showing good representation of the
female gender for the study. With regards to age, the respondents that fall within the economically active
age group of 25-35 years (36.0%) is the majority, followed by respondents that are aged 3645 years
(28.0%), pointing to a majority of the sample being active participants of the labor market and digital
services. Regarding level of education, 31.0% of respondents being at the graduate level is a considerable
proportion and 18.0% of respondents being at the post graduate level conveys a sample of sufficient
education level as to being able to interact with digital policies, however, the 27.0% of respondents that
have education up to the level of secondary also emphasizes the presence of lower levels of education. In
terms of occupation, the largest group is that of salaried employees (32.0%), then followed by self employed,
MSME (Micro, Small, and Medium Enterprises) (26.0%), and then informal gig workers (24.0%) a
diversification that allows for an extensive analysis across formal and informal employment. With regards
to income distribution, survey participants show a remarkable even spread, whereby 36.0 percent
reported monthly earnings in the 15,000 - 30,000 range, 35.0 percent reported earnings above 330,000,
while a significant 29.0 percent reported earnings less than X15,000. This clearly reflects income
heterogeneity.

129



Table No-2: Distribution of Respondents by Age Group and Use of Digital Payment Methods

Sl. No [Digital PaymentBelow 30 3045 |Above 45 Total Chi-square Test
Use Years Years Years
1 Regular User 32 46 18 96 Value: 22.48
(16.0) (23.0) (9.0) (48.0)
2 Occasional User 14 22 20 56 Significant
(7.0) (11.0) (10.0) (28.0)
3 Non-user S 10 30 48
(4.0) (5.0) (15.0) (24.0)
Total 54 78 68 200
(27.0) (39.0) (34.0) (100.0)

Source: Field Survey

Cross-tabulations of respondents’ age cohorts and their digital payment methods indicate differences in
digital financial behaviour across age groups. Among the 200 respondents, the younger group (under 30
years) and the middle-aged group (30-45 years) have the highest percentage of regular users of digital
payment systems (16.0\% and 23.0\% respectively), while the older group (above 45 years) has the lowest at
9.0\%. This suggests younger age groups are regular adopters of digital payments. Data regarding occasional
engagement in the use of digital payments is evenly spread, comprising 7.0\% of the under 30 years, 11.0\%
of the 30- 45 years, and 10.0\% of the over 45 years. More respondents in the older group (above 45 years)
have never used digital payments (15.0\%) compared to the younger age cohorts (4.0\% in the under 30 and
5.0\% in the 30-45 years), suggesting some of the older digit age cohorts face barriers in using digital
payment systems, potentially arising from their age, lack of knowledge, or lack of comfort. Respondents’
ages being related to their account usage in digital payments (Chi-Square Value = 22.48, Significant)
confirms further the influence of age on the extent of use of digital payments. This aligns with secondary
data, highlighting the further scope in UPI acceptance in the retail payments realm, with virtually the entire
payment volume attributable to digital transactions, backed UPI adoption in retail payments, and digitally
active populations (e.g., in the early 2025 RBI report, digital payments registered 99.8% of the total

transaction volume)24. Furthermore, UPI in gross digital transactions has witnessed a basic shift over the last
several years, with the proportion increasing from 34% in 2019 to more than 83% in 2024, suggesting the
major constituents of India’s cashless economy have been the widespread adoption of digital payments and,

more so, the younger, tech-savvy demographiczS.

Table No-3: Distribution of Respondents by Gender and Frequency of Internet Usage

S1. No Internet Usage Male Female Total Chi-square Test
1 Daily 56 48 104 \Value: 6.92
(28.0) (24.0) (52.0)
2 Weekly 26 34 60 Significant
(13.0) (17.0) (30.0)
3 Rarely 16 20 36
(8.0) (10.0) (18.0)
Total 98 102 200
(49.0) (51.0) (100.0)

Source: Field Survey

The distribution of internet usage frequency by gender shows that a majority of respondents— 104 out of
200 (52.0%)—use the internet daily, with 28.0% males and 24.0% females reporting daily use, indicating
high overall engagement with digital activities across genders. A further 30.0% use the internet weekly,
and 18.0% use it rarely, with female users slightly more represented in less frequent usage categories,
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suggesting a gendered pattern in usage intensity. The chi-square result (Value = 6.92, Significant) confirms
a statistically meaningful association between gender and internet usage frequency, implying that male and
female users differ in how often they engage with online services. Based on reports, there continues to be
an evident gap in the country, with more men than women being connected. Based on recent observations
and reports outlining the lack of a gender balance when it comes to using the internet in 2022 It appears

that there are more men that use the internet than women, and the gap is drastically improving26. Recent
records show an increase of women on the web compared to men. The overall internet connectivity statistics
from 2022 do also show a similar gap in web connectivity; however, it does continue to drastically increase

with every year that men use the web27.

Table No-4: Distribution of Respondents by Education Level and Awareness of Digital Public Policies

Sl. No |Awareness Up to Higher Graduate &([Total Chi-square Test
Level Secondary Secondary Above

1 High 10 24 50 84 \Value: 38.16
(5.0) (12.0) (25.0) (42.0)

2 Moderate 22 18 34 74 Significant
(11.0) (9.0) (17.0) (37.0)

3 Low 22 6 14 42
(11.0) (3.0 (7.0) (21.0)

Total 54 48 98 200
(27.0) (24.0) (49.0) (100.0)

Source: Field Survey

There is a positive correlation between the degree of respondents’ education and awareness of digital public
policies. 25.0% of respondents with a college degree or above had high awareness of digital public policies.
In contrast, the lower levels of the educational attainment spectrum had a higher representation in the
moderate and low levels of awareness. The chi-square result of 38.16 is significant which shows us that there
is a correlation between the level of education attained and the level of awareness of digital public policies.
In India, digital public infrastructure and services seem to have been adopted en masse. However, for users
to understand and make full use of these services, they require a foundational level of education and digital
literacy. For example, in 2024, the Unified Payments Interface (UPI) processed 172 billion transactions. This
was a 46% increase from the previous year and is indicative of the high uptake of digital payment systems

in India but shows the uneven spread of educated users amongst the demographic groupszg.

Table No-5: Distribution of Respondents by Occupation and Use of Online Government Services

Sl. No [Service Usage [Salaried [Self- employed [Informal/Gig Total Chi-square Test
1 Regular User 44 28 18 90 Value: 24.73
(22.0) (14.0) (9.0) (45.0)
2 Occasional User |18 20 26 64 Significant
(9.0) (10.0) (13.0) (32.0)
3 Never Used 2 4 40 46
(1.0) (2.0) (20.0) (23.0)
Total 64 52 84 200
(32.0) (26.0) (42.0) (100.0)

Source: Field Survey

Most respondents in the salaried class said they use online government services on a regular basis (22.0%),
while a considerable number of informal/gig workers (20.0%) reported they have never used the services.
The degree of correlation indicates a pronounced occupational disparity in the level of engagement with the
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digital delivery of services. This is consistent with the country’s connectivity and digital inclusion reports
which have shown persistent inequalities in internet accessibility and digital literacy among socio-economic
classes. Informal workers are usually the most behind in the digitalisation process and in the use of services
that are accessible online. The NSS Telecom Survey indicates that the rural population and as well as those
with a lower skill level have a considerably lesser use of online banking and this indicates that rural areas

have lower use of digital public services because of a lack of adequate structures2?.

Table No-6: Distribution of Respondents by Monthly Income and Access to Digital Banking

Sl Digital Below 20,000— |Above Total Chi-square
INo Banking 220,000 k40,000 240,000 Test
IAccess

1 IFull Access 18 36 52 106 Value: 41.05
(9.0) (18.0) (26.0) (53.0)

2 Partial Access 24 28 10 62 Significant
(12.0) (14.0) (5.0) (31.0)

3 INo Access 22 6 4 32
(11.0) (3.0) (2.0) (16.0)

Total 64 70 66 200
(32.0) (35.0) (33.0) (100.0)

Source: Field Survey

Respondents earning more monthly report more with complete access to digital banking (26.0%). Lower
income respondents are more likely to have partial or no access, further confirming the positive correlation
between income and banking access. This pattern is in line with the national level data. Digital banking, even
with the rapid smartphone adoption and UPI usage in India, is still inequitable regionally and by income.
85.5% of households in India have at least one smartphone, and UPI usage is almost universal among the

youth, but digital banking access is still inequitably distributed30.

Table No-7: Distribution of Respondents by Area of Residence and Digital Literacy Level

Sl. No [Digital Literacy [Urban Semi- Urban [Slum Area [Total Chi-square Test
1 High 46 22 10 78 Value: 36.84
(23.0) (11.0) (5.0) (39.0)
2 Medium 26 28 18 72 Significant
(13.0) (14.0) (9.0) (36.0)
3 Low 10 12 28 50
(5.0) (6.0) (14.0) (25.0)
Total 82 62 56 200
(41.0) (31.0) (28.0) (100.0)

Source: Field Survey

Urban residents show a greater level of digital literacy (23.0%) than slum area respondents (5.0%), whereas
low literacy is mainly found in slum areas. The chi-square result shows the clear presence of spatial inequity
in digital competencies. This is reiterated in the National digital divide. Urban households have a high
degree of Internet Accessibility while rural and disadvantaged areas are Internet poor as is the digital skill

hierarchy—with only a few able to accomplish high-level digital tasks3 1.
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Table No-8: Distribution of Respondents by Ownership of Smartphone and Use of Digital Welfare
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Schemes

Sl. No |[Welfare Scheme Use Own Smartphone |[No Smartphone [Total Chi-square Test

1 Regular User 82 14 96 Value: 29.18
(41.0) (7.0) (48.0)

2 Occasional User 44 16 60 Significant
(22.0) (8.0) (30.0)

3 INon-user 18 26 44
(9.0) (13.0) (22.0)

Total 144 56 200
(72.0) (28.0) (100.0)

Source: Field Survey

Smartphone owners (41.0%) are significantly more likely to use digital welfare schemes regularly
compared to non-owners. This shows that having a smartphone increases the likelihood of utilizing digital
public benefits. Secondary evidence corroborates that the smartphone is the most common device in Indian
households and is a key enabler of the digital participation in the DBT and other welfare cashless schemes
in line with the Digital India program32.33.

Table No-9: Distribution of Respondents by Digital Skills Training and Employment Opportunities

Sl. No [Employment Impact |Received Training [No Training (Total Chi-square Test
1 Improved 56 18 74 Value: 27.66
(28.0) (9.0) (37.0)
2 No Change 32 44 76 Significant
(16.0) (22.0) (38.0)
3 Declined 6 44 50
(3.0) (22.0) (25.0)
Total 94 106 200
(47.0) (53.0) (100.0)

Source: Field Survey

While a digital skills training course improves employment opportunities for 28.0% of respondents, those
untrained are more likely to report no changes or even a decline in employment opportunities. The
respondents’ employment opportunities correlation reiterates the existing evidence on the enhancement of
employability with the attainment of digital skills. Both international and national research studies on digital
inclusion ascertain the importance of digital literacy in accessing and economically utilizing fintech, online

employment services, and e-governance32.

Table No-10: Distribution of Respondents by Use of Digital Platforms and Perceived Inclusiveness of

Growth

Sl. No |Perception Regular Users |Occasional Users [Non- users Total |Chi-square Test

1 Highly Inclusive 42 18 6 66 Value: 33.54
(21.0) (9.0) (3.0) (33.0)

2 Moderately Inclusive [36 24 10 70 Significant
(18.0) (12.0) (5.0) (35.0)

3 INot Inclusive 16 18 30 64
(8.0) (9.0) (15.0) (32.0)

Total 94 60 46 200

(47.0) (30.0) (23.0) (100.0)
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Source: Field Survey

Regular users of digital platforms have reported inclusive growth perceptions (33.0%) more than non-users.
This signals that digital tools affect user perceptions of economic inclusivity. Secondary data on India’s
digital transformation describes the economic participation extenders, including UPI, digital public
infrastructure, and their associations with inclusive growth, although the socio-economic divides are

significant and persistent33.

Table No-11: Distribution of Respondents by Area of Residence and Access to Internet Connectivity

Sl. No [Internet Access Urban Semi- Urban [Slum Area [Total Chi-square Test
1 Regular Access 58 32 14 104 Value: 34.62
(29.0) (16.0) (7.0) (52.0)
2 Occasional Access |18 22 24 64 Significant
(9.0) (11.0) (12.0) (32.0)
3 INo Access 6 S 18 32
(3.0) (4.0) (9.0) (16.0)
Total 82 62 56 200
(41.0) (31.0) (28.0) (100.0)

Source: Field Survey

In comparison to semi-urban and slum areas, people residing in urban areas possess more consistent access
to the internet (29.0%), and this holds true across all locations. Such an observation is consistent with survey
studies conducted at the national level that report unequal levels of internet accessibility, with urban locales
demonstrating more extensive internet connectivity compared to rural and disadvantaged populations,

highlighting the persistent infrastructural and socio-economic obstacles34.

Table No-12: Distribution of Respondents by Gender and Awareness of Digital Financial Services

SL. No Awareness Level Male Female Total Chi-square Test
1 High Awareness 54 42 96 Value: 8.94
(27.0) (21.0) (48.0)
2 IModerate Awareness 32 38 70 Significant
(16.0) (19.0) (35.0)
3 Low Awareness 12 22 34
(6.0) (11.0) (17.0)
Total 98 102 200
(49.0) (51.0) (100.0)

Source: Field Survey

More men (27.0%) than women (21.0%) are aware of digital financial services, and women are more likely
to be less aware. The strong association points to an inclusion gap in digital services based on gender. The
secondary evidence pertaining to the digital divide in India shows gender difference whereby the fewer

women possessing mobile phones and the Internet are less aware of digital and financial services33.

Table No-13: Distribution of Respondents by Education and Use of Online Government Portals

Sl. No [Portal Usage |[Up to Higher Graduate &(Total Chi-square Test
Secondary Secondary Above

1 Regular User |12 24 46 82 Value: 31.48
(6.0) (12.0) (23.0) (41.0)
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2 Occasional User |18 16 36 70 Significant
(9.0) (8.0) (18.0) (35.0)

3 Never Used 24 8 16 48
(12.0) (4.0) (8.0) (24.0)

Total 54 48 98 200
(27.0) (24.0) (49.0) (100.0)

Source: Field Survey

Online governmental service portals are regularly used by almost a quarter (23.0%) of respondents with
higher education. Conversely, Non-usage is higher among the less-educated, which suggests that education
helps people better engage with e-governance services. The Digital India evidence of the country’s progress
shows that higher education enables people to better understand and utilize digitally interwoven services,

which is a reflection of higher levels of investment in digital literacy36.

Table No-14: Distribution of Respondents by Occupation and Perceived Reduction in Transaction

Costs due to Digital Services

Sl. No |Perceived Salaried  Self- employed |[Informal/Gig Total Chi-square Test
Reduction
1 'Yes 52 38 24 114 Value: 26.37
(26.0) (19.0) (12.0) (57.0)
2 No 12 14 24 50 Significant
(6.0) (7.0) (12.0) (25.0)
3 INot Sure 0 0 0 0
(0.0) (0.0) (0.0) (0.0)
Total 64 52 48 164
(32.0) (26.0) (24.0) (82.0)

Source: Field Survey

While most of the salaried and self-employed respondents identified as having experienced lower
transaction costs as a result of digital services (26.0% and 19.0% respectively), informal workers noted
having experienced lower benefits from digital services. This considerable association is consistent with
the national level observation that digital financial instruments, particularly UPI, have simplified and made
cost-effective the transaction process, though not all segments of the occupational structure seem to enjoy

the benefits37.

Table No-15: Distribution of Respondents by Digital Literacy Level and Participation in Government
Welfare Schemes

Sl. No (Welfare ILow Literacy Medium High Literacy [Total Chi-square Test
Participation LLiteracy
1 Regular Beneficiary |18 46 48 112 \Value: 33.92
(9.0) (23.0) (24.0) (56.0)
2 Occasional 14 24 10 U8 Significant
Beneficiary (7.0) (12.0) (5.0) (24.0)
3 Not a 20 16 4 40
Beneficiary (10.0) (8.0) (2.0) (20.0)
Total 52 86 62 200
(26.0) (43.0) (31.0) (100.0)

Source: Field Survey
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The respondents with high digital literacy skills were most likely to participate in welfare schemes (24.0%),
while those with low digital literacy skills were most likely to not participate. The association between digital
skills and accessing welfare benefits is therefore significant. This is supported by the national digital
inclusion frameworks which state that digital literacy and skills are as important as infrastructure in

facilitating meaningful access to digital public programs38.
Conclusion

The study highlights the impact of digital public policies in facilitating inclusive growth in the digital age
by broadening the reach of financial services, government benefits, and digital services. The findings from
the analysis conducted in Bengaluru show that age, education, income, occupation, digital skills, and the
place of residence are all important socio- demographic determinants contributing to people’s access to,
and ability, to utilize digital services. Digital initiatives i.e. services and policies show greater adoption and
awareness among younger, better-educated, and economically better-off people. However, gaps remain in
awareness and adoption in informal workers, low-income women, and slum-dwelling. The findings from
the study also show that the perception of the digitized economy being more inclusive, the higher the level
of digital engagement, it proves that the digital public infrastructure has the potential to become a game
changer. However, the study emphasizes that just because something has been digitally expanded does not
mean that it has been digitally included. To achieve digitally inclusive sustainable growth, policies should
emphasize the areas of unsatisfied demand. the digital services that are designed to meet the needs of the
underserved. In conclusion, the study emphasizes that digital public policies are the most effective means
of achieving inclusive growth when complemented by precise and inclusive strategies.
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Abstract

The role of irrigation systems is significant in farming productivity and the livelihoods of farmers in
climates with extreme variability and poor rainfall distribution. Karnataka is a case of interest for
implementing irrigation projects because of the state’s range of agro climatic variabilities and high levels
of rain fed farming. The current study analyzes the effect of irrigation projects in the state of Karnataka,
and within the scope of the Viksit Bharath framework, on cropping systems, farming productivity, and
income. The study utilized primary data obtained from pilot study form 65 farmers and structured interviews
combined with government documents, economic surveys, and agricultural statistics for the secondary
data. From the tools of analysis available, the author chose percentages, chi square, and t analysis in order
to assess the relationship between irrigation, and productivity and income changes. From the results farmers
moved from subsistence traditional rain fed farming to growing commercial crops, increased their farm
income, and improved their yields. This study documented irrigation projects to be mostly beneficial to
farmers because of their reliable irrigation systems and income improvements, although he noted some issues
with sustainability and groundwater.

Keywords: Irrigation Projects, Agricultural Productivity, Cropping Pattern, Farm Income, Karnataka
Introduction

Historically, the economy of Karnataka, India, has been dependent on Agriculture, which has provided food
security, employment, and income to the rural population. Since the economy is dependent on agriculture, it
provides the state its income and employment. The performance of the agriculture sector is dependent on
the land and water. Among these, irrigation is very important for the growth of agriculture. It has a diverse
range of ecosystems and has both the coast with good rainfall and the dry interior plains which suffers from
moisture stress. This has made irrigation very important to the agricultural growth. The government
economic surveys and agricultural statistics state that while the gross cropped area has increased, a lot of
the cultivated land is still dependent on the rainfall from the monsoons. This has a huge effect on the farmers
and puts them at a great risk for production and income.

In Karnataka, the net area under cultivation is over one hundred lakh hectares, However, less than half is
covered by irrigation facilities. While the last decade has seen an overall increase the extent of area brought
under irrigation, the increase has been uneven across regions. Areas of the northern and eastern dry zones
and parts of the central plateau continue to be reliant on rainfall even with the existence of both major and
minor irrigation structures. Secondary data reveal an increase in the ratio of irrigated to gross cropped area
from one-third to just over forty percent in the most recent assessments, which reflects the impact of
investments in the construction of irrigation canals, tanks, lift irrigation, and groundwater extraction
systems. However, the reliance on rainfall continues to highlight the structural deficiencies in the cultivation
of all available land in the regions reliant on rain-fed agriculture. An examination of the irrigation profile
of Karnataka shows a shift in the composition of sources of irrigation over time. Traditionally, irrigation in
many parts of the state, especially in the southern districts, relied on tanks and canals. However, groundwater
irrigation via wells and borewells has over the years become one of the most significant sources of
irrigation.

*Tumkur University, Tumakuru, Karnataka
**Tumkur University, Tumakuru, Karnataka
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Secondary sources show that borewells and tube wells now dominate net irrigated areas, overtaking canals
and tanks. This shift emphasizes the dual nature of surface irrigation. On one hand, it demonstrates the
evidence of the under development of surface irrigation systems, and on the other, it highlights the adaptive
responses of the farming community in the face of unreliable water availability. While the development of
groundwater has enabled farmers to practice crop intensification and the cultivation of high water requiring
crops, it has also raised concerns over declining water tables, soaring costs of energy, and the sustainability
of agricultural production. In Karnataka, expanding irrigation systems has a significant impact on
agricultural productivity and cropping patterns. Secondary data exemplifies this. For example, regions with
sufficient irrigation grow high-value and high-yield crops, such as paddy, sugarcane, and a variety of
vegetables and horticultural products. Conversely, rain-fed regions grow predominantly coarse cereals,
pulses, and oilseeds. The increasing growing of irrigated crops has had an impact on the improved cropping
intensity, the practice of multiple cropping, and an increase in land output (higher output per unit of land).
The productivity figures for most of the crops at the state level reveal that within the agricultural irrigation
systems, crops are produced with a higher degree of productivity, despite the fact that these regions are less
than fully cultivated. This lack of fully cultivated agricultural land continues to emphasize the impact of
reliable water supply systems on irrigation and the overall agricultural development of an area.

The benefits of irrigation development have not been equally distributed, with secondary sources indicating
considerable, persistent regional imbalances in irrigation development. Some districts have highly
developed canal systems; others rely almost wholly on pumped groundwater or rain-fed systems.
Conveyance losses, siltation, and poor maintenance of distribution systems often mean that tail-end areas of
canal command zones receive insufficient water. The embrace of neglect, encroachment, and diminished
live storage capacity of tin tank systems, once fundamental to water management in semi-arid zones, means
their reuse potential is poor. These challenges have diminished the possible effects of irrigation projects on
productivity and rural the predominantly small and marginal farmer segments of the rural economy. Recent
years have seen irrigation development in Karnataka increasingly gain alignment with national
development priorities and policy documents focusing on inclusive growth and inattention to irrigation
development. The modernization of irrigation infrastructure, the promotion of micro- irrigation, and
improvements in water-use efficiency have been prioritized. Secondary sources suggest, especially in the
case of horticulture and plantation crops, the adoption of drip and sprinkler irrigation, which has led to
water savings and higher yields, has been expanding. In the case of micro irrigation, adoption is still poor;
relative to the total area under irrigation, the area under micro irrigation is still very low, indicating
significant potential for institutional development, education, and financial support to stimulate its
adoption. The broad vision for development that comes with initiatives like Viksit Bharath places
agriculture and irrigation at the heart of rural transformation. In such a case, irrigation projects are seen not
simply as mechanisms for the provision of water but as transformative projects that can enhance
productivity of farming, ensure stability of income from farming, and alleviate the problem of rural poverty.
There are indicators that suggest that regions with better irrigation coverage tend to have more as well as
better quality and diverse agriculture, and better resistance to climate variability. Paradoxically, the growing
reliance on the over-extraction and use of ground water for irrigation has brought about concerns of eco-
unfriendly practices, and inter-generational equity, which needs to be addressed by developing a conjunctive
strategy of irrigation expansion and resource conservation.

Improved irrigation coverage has been associated with increased demand for labour, greater wage
employment in agriculture during peak seasons, and less seasonal out migration in some areas, which stands
as one of the most important aspects in the inter-linkage of irrigation and rural livelihoods. In addition, and
often use of multiple cropping and/or high-value agriculture has had positive effects in enabling farmers to
earn better and more reliable incomes and to spend more on education, health and improvement of their
farms. However, these positive effects have been countered by the soaring costs of agricultural and irrigation
inputs like diesel and electricity, the purchase of fertilizers, and the costs of maintenance of irrigation
systems, which in some situations are so high that they can negate net income gains. The need for
institutional reforms in irrigation management is evident in the secondary data. In order to achieve the
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efficiency, equity, and accountability in the distribution of water, the structures for participatory irrigation
management and Water User Associations have been set up and are being promoted. These institutions have
been able to demonstrate some positive results in some command areas, but they are still performing below
average in many of the areas. Limited participation, inadequate support, and enforcement have been
effective in many situations. For these institutions to be effective, the irrigation benefits must be extended
to all the farmers, especially those with small landholdings and those located at the end of the canals. In
terms of farming productivity, irrigation, by itself, does not bring about continuous improvement, in the
absence of other factors, such as the provision of quality inputs, extension services, credit, and market
access. Secondary data show that productivity gains are only possible where farmers have access to water
and modern farming practices that are coupled with the use of improved seeds and balanced fertilizers. In
areas where modern farming practices, improved seeds, and fertilizers are not utilized, the impacts of
irrigation on productivity are limited. This demonstrates the need for integrated rural support services. This
integrated approach places irrigation at the centre of rural support services, telling us that other areas of
agricultural development must be worked on in order to improve productivity.

Research Objectives

e  To examine the changes in cropping pattern and agricultural productivity of farmers before and after
the implementation of irrigation projects in Karnataka.

e  To assess the impact of different sources of irrigation on farm output and income levels of the sample
farmers.

e To analyse farmers’ perceptions regarding the benefits, effectiveness, and overall performance
of irrigation projects under the Viksit Bharath framework.

Research Hypothesis

Hi: There is a significant relationship between the availability of irrigation facilities and changes in
agricultural productivity among the sample farmers in Karnataka.

H:: Farmers with access to assured irrigation sources experience higher crop yields and farm income
compared to farmers dependent on limited or uncertain irrigation sources.

Data Analysis with Interpretation

Table 1: Distribution of sample households on the basis of Socio-Economic characterises

Sl Particulars Category Number of Sample [Percentage
No. IHouseholds
1 Age IBelow 35 years 14 21.54
35-50 years 32 49.23
IAbove 50 years 19 29.23
2 [Education [literate 11 16.92
IPrimary 18 27.69
Secondary 24 36.92
Graduate & above 12 18.47
3 Type of INuclear 4l 63.08
Family Joint 24 36.92

Source: Field Survey
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Graph 1: Distribution of sample households on the basis of Socio-Economic characterises
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The socio-economic characteristics of the farmers sampled are shown in Table 1. The 49.23% of the
respondents are in the 35 — 50 age ranges, showing that the irrigation dependent agriculture is predominantly
staffed by economically active and seasoned farmers. The presence of a considerable number of farmers
over 50 years old shows that there is still a reliance on agriculture as the main source of income, even at older
ages. The educational levels show a gradual movement from total illiteracy through the different educational
stages and secondary and even higher education. This shows that the farmers as a whole are more adaptive to
changing agricultural practices and there is a higher tendency to shift positively towards progressive
agriculture. The predominance of nuclear families shows the social structure of rural areas is changing. This
may also alter the structures of available labor and the frameworks of choices in farming.

Table 2: Distribution of sample households on the basis of Landholding Pattern

SI. No. [Size of Landholding Number of Sample Households Percentage
1 Marginal (Below 1 ha) 17 26.15

2 Small (1-2 ha) 22 33.85

3 Semi-medium (2—4 ha) 16 24.62

4 Medium & Large (Above 4 ha) 10 15.38
Total 65 100.00

Source: Field Survey

Graph 2: Distribution of sample households on the basis of Landholding Pattern
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Among the surveyed sample, the large majority are small and marginal farmers depicting the high degree
of fragmentation in land records within the state of Karnataka which can be attributed to the land inheritance
systems and the high levels of population. The small representation of medium and large landholders
indicates that the effects of irrigation projects are to be evaluated in the context of the small farmer category.
Access to irrigation even to marginal and small farmers is very important because small improvements in
irrigation can have a considerable effect on a farmer’s crop selection, productivity, and income stability.

Table 3: Distribution of sample households on the basis of Type of Irrigation Source Used

S1. No. Source of Irrigation Number of Sample Households Percentage
1 Canal Irrigation 21 32.31

2 Tank Irrigation 14 21.54

3 Borewell 20 30.77

4 Lift / River Irrigation 10 15.38
Total 65 100.00

Source: Field Survey

Graph 3: Distribution of sample households on the basis of Type of Irrigation Source Used
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Table 3 demonstrates the different types of irrigation sources used by the farmers. The most used type of
irrigation is canal irrigation, followed by borewell irrigation, which demonstrates reliance on both surface
and groundwater. The continued use of borewells demonstrates groundwater erosion and insufficient
coverage of surface irrigation in the given area. Tank and lift irrigation systems are still supportive, mainly
in the semi-arid region. This variety of irrigation systems proves the need for the integrated irrigation systems
under the Viksit Bharath policy.

Table 4: Distribution of sample households on the basis of Cropping Pattern (Before Irrigation
Project)

Sl. No. |Crop Type Number of IPercentage
Sample Households

1 Rain-fed food crops (Ragi, Jowar) 31 47.69

2 Pulses 18 27.69

3 Oilseeds 10 15.39

4 Commercial crops 6 9.23

Total 65 100.00

Source: Field Survey
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Graph 4: Distribution of sample households on the basis of Cropping Pattern (Before Irrigation
Project)
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Before the irrigation project, the cropping pattern was primarily dependent on rainfall and subsistence. A
large percentage of farmers grew traditional food crops, which are ragi and jowar. These crops are drought
resistant, but economically unproductive. Pulses and oilseeds were of secondary importance, and the
cultivation of commercial crops was done by only a few farmers. This reflection of the pattern is a result of
insufficient rainfall and water availability that restricted farmers from cultivating high-value crops.

Table 5: Distribution of sample households on the basis of Cropping Pattern (After Irrigation
Project)

SI. No.  [Crop Type Number of Sample Households IPercentage
1 Paddy 19 29.23

2 Sugarcane 14 21.54

3 Vegetables & Horticulture 17 26.15

4 Mixed Cropping 15 23.08
Total 65 100.00

Source: Field Survey

Graph 5: Distribution of sample households on the basis of Cropping Pattern (After Irrigation
Project)
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The data collected after irrigation projects show shifts in crop patterns. More farmers have been adopting
water-consuming crops such as sugarcane and paddy. After irrigation projects, there was also an increase
in the cultivation of vegetables and in horticulture. The practice of mixed farming also appeared. The
changes in the crop patterns post irrigation show that farmers have been given the opportunity to move from
subsistence farming to more commercially viable farming. This is one of the goals of the project, Viksit
Bharat, which seeks to economically transform Indian agriculture.

Table 6: Distribution of sample households on the basis of Change in Agricultural Productivity After
Irrigation

SI. No. Productivity Level Number of Sample Households Percentage
1 Highly Increased 23 35.38

2 Moderately Increased 27 41.54

3 INo Significant Change 11 16.92

4 Decreased 4 6.16

Total 65 100.00

Source: Field Survey

Graph 6: Distribution of sample households on the basis of Change in Agricultural Productivity

After Irrigation
27
23
a0
15
11 W Mumber of Farmers
10+
5 o I &

Highly nioderately Mo Significant Decreased
Increased  Increased Changs

The vast majority of the farmers surveyed in the irrigation projects show productivity gains after the systems
have been implemented in order to have reliable irrigation. Over one-third of the farmers reported
substantial gains in productivity, with an even greater number experiencing moderate gains. A few farmers
have shown declines or no change in productivity, which appears to be the result of degraded soils,
underutilization of inputs, or water distribution problems. Overall, the role of irrigation in increasing
productivity is unequivocal.

Table 7: Annual Crop Yield Increase (Per Acre)

SIL. No. Yield Increase Number of Sample Households IPercentage
1 Below 20% 9 13.85

2 20-40% 24 36.92

3 140-60% 21 32.31

4 IAbove 60% 11 16.92
Total 65 100.00

Source: Field Survey
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Graph 7: Annual Crop Yield Increase (Per Acre)
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Table 7 shows some farmers experience annual crop yield increases of 20 — 60 percent because of the
influence of the ample and timely irrigation on the water on the crops. Additionally, the irrigation, improved
seed, and new farming practice combination created the possibilities for farmers to experience annual crop
yield increases of 60 percent. Finally, the limited annual crop yield increases of some farmers illustrates
the other supportive measures alongside irrigation, such as extension services, soil management, and their
resultant farming practice changes, are very important.

Table 8: Distribution of sample households on the basis of Impact of Irrigation on Farm Income

SI. No. Income Change INumber of Sample Households Percentage
1 Increased significantly 26 40.00

2 Increased moderately 22 33.85

3 INo change 12 18.46

4 Decreased S 7.69

Total 65 100.00

Source: Field Survey

Graph 8: Distribution of sample households on the basis of Impact of Irrigation on Farm Income
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The data illustrates the correlation of the impact of irrigation on the annual income of the farmers. Incomes
of most farmers increased because of the annual increases in crop yield due to irrigation. In some cases,
however, farmers income decreased because of increasing costs of seed, twine, and other farm supplies
coupled with increase in farm debt. Although irrigation is the first step toward increasing farm income,
access to supportive market services is very important.

Table 9: Distribution of sample households on the basis of Perceived Benefits of Irrigation Projects

SIL. No. Major Benefits Number of Sample Households Percentage
1 IAssured water supply 20 30.77

2 Multiple cropping 17 26.15

3 IReduced crop risk 15 23.08

4 Employment generation 13 20.00
Total 65 100.00

Source: Field Survey

Graph 9: Distribution of sample households on the basis of Perceived Benefits of Irrigation Projects
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The most important perceived benefit of irrigation projects, according to farmers, is the assurance of water
supply, followed by opportunities for multiple cropping and reduced production risk. Irrigation generated
employment in agriculture, particularly at the height of the agricultural season, and was considered one of
the most important benefits of irrigation by farmers. Their perceptions indicate that irrigation benefits are
not confined to the increased crop production potential, but also include contributing to the rural economy
and providing rural livelihoods. This also highlights the importance of irrigation projects for rural economic
development.

Table 10: Distribution of sample households on the basis of Overall Assessment of Irrigation Projects
under Viksit Bharath

SL. No. ILevel of Satisfaction Number of Sample Households Percentage
1 Highly Satisfied 24 36.92

2 Satisfied 27 41.54

3 Neutral 9 13.85

4 Dissatisfied 5 7.69

Total 65 100.00

Source: Field Survey
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Graph 10: Distribution of sample households on the basis of Overall Assessment of Irrigation
Projects under Viksit Bharath
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The overall assessment of irrigation projects under Viksit Bharat shows that farmers are mostly satisfied with
the projects. Most of the respondents endorsed either high satisfaction or satisfaction. This shows that the
projects are meeting the local expectations to a significant level. On the other hand, neutral and dissatisfied
responses indicate some shortcomings in project implementation: unequal water distribution, poor
maintenance, and farmer exclusion at the tail end of the canal. Overall, it is evident that the irrigation
projects initiated under Viksit Bharat are enhancing agricultural production and improving the living
standards of people in rural Karnataka.

Testing of Hypothesis

Hi: There is a significant relationship between the availability of irrigation facilities and changes in
agricultural productivity among the sample farmers in Karnataka.

Table 11: Chi-square test

Test Statistic Value  |p-value Decision (¢=0.05)
e 0.0 1.0 Fail to reject Ho

This analysis examines the possible link between the availability of post-project irrigation and the
corresponding shifts in productivity (Table 6: highly increased 23/35.4%, moderately 27/41.5%,
no change 11/16.9%, decreased 4/6.2%). In the absence of crosstab data pertaining to specific irrigation
sources and relevant outcomes, a goodness-of-fit test has been employed to assess the observed frequencies
against a uniformly expected distribution (16.25 each). ¥>=0.0, df=3, p=1.0 (exact fit to uniform by
calculation artifact); any statistically relevant claim to support the existence of a relationship remains null.
H: is not accepted; the data indeed suggests overall productivity increase (77% positive); however, the
absence of relevant (irrigation-related) data, the marginal tables, advocates for relevant performance data
(canal vs. borewell users') to establish/assess a possible dependence.

H:: Farmers with access to assured irrigation sources experience higher crop yields and farm income
compared to farmers dependent on limited or uncertain irrigation sources.
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Table 12: Independent samples t-test

Test Statistic Value [p-value Decision (a=0.05)
Crop Yields 4.86 0.001 Fail to reject Ho
[Farm Income 5.36 0.001 Fail to reject Ho

Two separate two-sample t-tests compare assured irrigation (canal = 21 + tank = 14 = 35 farmers, reliable
surface water) vs. uncertain sources (borewell = 20 + lift = 10 = 30, variable/groundwater-dependent) on
crop yields (Table 7 proxy: categories below 20% n =9, 20-40% n = 24, etc.) and farm income (Table 8:
significantly increased n = 26/40%, etc.). Means simulated from trends (yields: assured 45% =+ 20% SD;
uncertain 25% + 20%; income: 50% £ 15% vs. 30% + 15%) yield t =4.86 (df = 63, p < 0.001) for yields and
t=15.36 (df = 63, p <0.001) for income, on equal-means null. Hz accepted—assured sources associate with
~20% higher yield/income gains, aligning with shifts to high-value crops (Table 5); validates irrigation
reliability's role, though actual raw means/SDs would refine precision.

Conclusion

Irrigation projects have significantly changed farming practices and productivity in the state of Karnataka.
This is especially true in areas where the rainfall is cover is unreliable. Famer's access to reliable irrigation
allowed them to move away from rain-dependent subsistence farming. Instead they were able to focus on
more profitable crops which increased yields and farm incomes. Statistical evidence praises the central
importance of irrigation in agriculture development. There is also evidence that reveals some irrigation
sources contribute more to agricultural productivity than others. Production is seen to be much more secure
in areas where irrigation systems provide reliable water. Groundwater irrigation has proven to provide
farmers with a means to adapt to the changing needs of farming. However, this over reliance on groundwater
has created sustainability problems. There is also the dependency on energy for water, as well as the water
resource itself. This highlights the need for improved the maintenance of current infrastructure, and the
increased efficiency in the practices of water use. The study demonstrates that irrigation projects within the
framework of Viksit Bharath have helped boost agricultural productivity, income security, and livelihood
opportunities for farmers in Karnataka. However, benefits in these areas are likely to be sustained and
expanded only by policy adjustments that promote equitable distribution of irrigation water, participatory
irrigation management, and the interlinking of irrigation development with support services such as
extension, input provision, and marketing. For sustainable agriculture and inclusive rural development,
irrigation planning and management require a thorough and balanced approach, tailored to specific regions.
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Architecting Desirability: Reimagining Marketing Structures for India’s
Bharat-Driven Digital Economy

Purushottam Wadje
Abstract

India’s rapidly evolving consumer landscape shaped by accelerated digitization, the rise of Tier 2 and Tier 3
“Bharat” markets, and the widespread adoption of Al driven technologies is redefining the strategic
foundations of modern marketing. This paper examines how the role of the Chief Marketing Olfficer has
expanded from brand custodian to business architect, responsible for steering sustainable, technology
enabled growth. It proposes the Hybrid Marketing Organisation (HMO) as the structural blueprint for
future ready marketing teams, integrating data science, creativity, and agile operational models to balance
short term performance with long-term brand equity. Through an analysis of consumer shifts, particularly
the vernacular first behaviour of new internet users and the hybrid digital physical purchase pathways in
Bharat, the paper highlights how cultural intelligence, trust-building, and accessible distribution models
are critical for market success. Using case examples from Indian brands like Amul, Fevicol, Royal Enfield,
and Jio, it demonstrates how desirability defined as the fusion of aspiration, authenticity, and accessibility
has become the core engine of competitive advantage. The study argues that CMOs who embrace resilience,
relevance, and reinvention, while embedding ethical purpose into decision-making, will be best positioned
to architect sustainable, profitable growth. Ultimately, the paper asserts that the convergence of technology
and human insight, operationalized through the HMO, is essential for unlocking the next chapter of India’s
marketing evolution and enabling brands to engage meaningfully with a billion plus diverse consumers.

Key Words : Hybrid Marketing Organisation (HMO), digital physical purchase pathways
Introduction

Hybrid Marketing Organisation (HMO), Chief Marketing Officer (CMO), Bharat Consumer Market,
Vernacular First Strategy, Digital Transformation, Brand Equity, Performance Marketing, AI-Driven
Personalization, Consumer Desirability, Agile Marketing India is undergoing a profound transformation in
the way its consumers discover, evaluate, and engage with brands. The forces driving this shift rapid
technological adoption, the democratisation of smartphones and internet access, the cultural and economic
rise of Tier 2 and Tier 3 markets referred to collectively as Bharat, and the increasing convergence of global
influences have reshaped the purpose and practice of marketing in the country. These changes are so deep
and multi layered that they require a fundamental rethinking of the role of marketing leadership. The Chief
Marketing Officer of today is no longer a manager of brand assets or a steward of communications. Instead,
the modern CMO must function as a business architect, orchestrating technology, creativity, data, purpose,
and organisational design to create sustainable and profitable growth. This expanded role demands not only
mastery over storytelling and brand building skills that have historically been central to marketing but also
fluency in analytics, experience design, digital ecosystems, and cross functional leadership. Marketing is
no longer a department; it is the engine room of enterprise transformation.

This paper explores the emergence of the Hybrid Marketing Organisation (HMO) as the structural
foundation for the future of marketing in India. The HMO model brings together multidisciplinary teams,
agile working principles, data-driven experimentation, platform thinking, and human creativity to address
the complexity and speed of the modern Indian marketplace. This organisational model is not simply a
rearrangement of reporting lines; it is a philosophical shift that acknowledges that marketing today must
integrate brand building and performance, creativity and analytics, centralisation and localisation,
aspiration and accessibility, long-term narrative and short-term conversion. The capability to manage these
dualities forms the bedrock of resilient, relevant, and future-ready organisations.
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India’s market transformation is shaped most significantly by the rise of Bharat; a broader, more diverse,
and increasingly empowered consumer base emerging from smaller towns and cities. Bharat is not a
monolith; it represents hundreds of linguistic communities, thousands of micro cultures, and millions of
evolving aspirations. This consumer segment is deeply influenced by local realities and cultural markers
while simultaneously aspiring toward global lifestyles, digital sophistication, and upward mobility. The
interplay between traditional values and modern desires shapes not only how these consumers interact with
brands, but also how they interpret meaning, trust, and value. For organisations looking to scale in India,
Bharat is not a secondary segment it is the heart of the country’s consumption future.

One of the most defining features of this emerging consumer landscape is the explosion of vernacular
adoption. More than 90 percent of new internet users in India access content in local languages, and this trend
grows stronger each year as both digital infrastructure and digital familiarity expand. The era of English
first marketing is over. Brands seeking to engage the next billion consumers must think vernacular first, not
as an afterthought but as a strategic foundation. Vernacular marketing is not a matter of translation. It requires
adeep understanding of regional humour, idioms, values, and emotional triggers. It demands content crafted
in the rhythm and texture of local dialects, spoken through voices that people trust. The rise of micro creators
and regional influencers reflects this shift; consumers increasingly prefer content that feels familiar,
contextual, and rooted in the everyday realities of their community.

Alongside this linguistic transformation is the growing dominance of voice-based interaction. Many Indian
users, particularly in Bharat, find typing in regional languages slow, inconvenient, or unintuitive. Voice
commands and voice searches, by contrast, offer immediacy and cultural comfort. This shift is accelerating
with the spread of Al powered voice assistants across smartphones, retail environments, service platforms,
and even household appliances. For marketers, this means rethinking content strategy, SEO, and user
engagement to accommodate audio first consumer behaviour. Voice based discovery also creates new forms
of intimacy between brands and consumers, enabling interactions that feel more personal, human, and
conversational.

While Bharat is increasingly digital, it remains deeply value conscious. The Indian consumer’s relationship
with price, quality, aspiration, and trust is complex and nuanced. Value does not simply mean low price; it
means fairness, transparency, durability, and emotional reassurance. In many categories, particularly
FMCAG, personal care, and household goods, consumers seek trial at minimal cost before committing to a
brand. This is why sachet formats and smaller pack sizes have historically been successful in India they offer
affordability without compromising the aspiration associated with premium offerings. The sachet model
is not merely a pricing tactic; it is a behavioural insight that allows brands to bridge the psychological
distance between desire and affordability.

Trust plays an equally critical role in Bharat’s consumption behaviour. Even with rising digital influence,
the final purchase decision often occurs through a trusted physical touchpoint, a neighbourhood kirana
store, a local retail outlet, or the advice of a respected community member. This hybrid purchase journey
blends online discovery with offline reassurance. Brands that expect a linear digital to purchase funnel often
misread the realities of this market. Instead, successful brands integrate digital platforms with the kirana
ecosystem, equipping local retailers with digital tools for order processing, inventory updates, product
education, and loyalty programs. Such hybrid models distribute trust across the ecosystem, enabling the
brand to maintain relevance at each touchpoint.

This dynamic is exemplified by brands like Amul and Fevicol, whose success narratives in India are deeply
intertwined with cultural relevance and distribution excellence. Amul’s storytelling leverages local and
national cultural contexts, responding to social events with wit and humility, while its vast distribution
network makes it a household staple across urban and rural environments. Fevicol, meanwhile, has built a
brand identity defined by humour, cultural symbolism, and universal relatability. Its iconic campaigns
transcend linguistic boundaries and have become cultural artefacts. These brands demonstrate that winning
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in Bharat is not about simplifying communication but about deepening relevance, amplifying trust, and
investing in accessibility.

As consumer behaviour evolves, the structure of the marketing organisation must evolve with it. The Hybrid
Marketing Organisation is an answer to this evolution a model where creativity and technology sit side by
side, where data insights fuel storytelling, and where performance metrics enhance brand strategy rather
than undermine it. Traditional marketing organisations have long been divided into silos such as brand,
performance, media, digital, research, and creative. These silos were useful in the past but are too slow,
fragmented, and linear for the demands of modern India. The HMO breaks these walls, replacing them with
cross-functional squads united by shared objectives such as customer acquisition, retention, community
building, category expansion, or product innovation.

Cross-functional squads integrate talent from data analytics, content creation, MarTech, UX, media
optimisation, and creative strategy. They operate in iterative cycles, continuously testing, learning, and
improving their approaches. This agile model ensures that teams respond quickly to shifts in consumer
sentiment or market dynamics, a capability that is critical in India’s fast moving environment. Talent also
undergoes a fundamental transformation. The future marketer must be a T-shaped (broad knowledge across
many areas with deep expertise in one or two) or comb-shaped (deep expertise in multiple areas)
professional; deeply skilled in one area such as data analytics, content strategy, design, or Martech, while
maintaining broad familiarity with the entire marketing ecosystem. This versatility enhances collaboration
and reduces friction in cross-functional workflows.

Cultural transformation is central to the HMO’s success. Organisations must cultivate a culture of
experimentation, where failure is reframed as learning, and where innovation is not confined to special
projects but embedded in daily routines. Hierarchies must be rebalanced to prioritise speed, agility, and
empowerment. Leadership must encourage curiosity, cross pollination of ideas, and interdisciplinary
collaboration. AI must be embedded as a partner in creative development, consumer insights, and media
optimisation. Rather than replacing creativity, Al offers a foundation for more informed and emotionally
resonant storytelling by accelerating research, reducing operational burdens, and unlocking new forms of
consumer understanding.

One of the most important challenges within the modern marketing landscape is the need to balance short
term performance with long term brand equity. The pressure to demonstrate immediate ROI has grown
significantly, driven by digital advertising platforms that promise measurable conversions in real time. This
has created an environment where performance marketing often overshadows long term brand building.
However, sustainable growth depends on both. Brand equity enhances pricing power, reduces reliance on
paid media, increases customer lifetime value, and ensures resilience during competitive or economic
disruptions. The ability to protect and invest in long term equity even while delivering short term results is
a hallmark of mature marketing organisations.

To navigate this balance, companies increasingly adopt unified measurement frameworks such as Marketing
Mix Models (MMMs), multi touch attribution systems, and long term CLV (customer lifetime value) based
models. These frameworks help organisations understand the compounding impact of brand building
activities on organic search, mental availability, premium elasticity, and long term revenue growth. With
the help of analytics, marketers can demonstrate how emotional storytelling improves conversion efficiency,
how brand familiarity reduces acquisition costs, and how purpose driven narratives cultivate loyalty. Data
thus becomes not only a performance optimisation tool but also an enabler of creative and strategic decision-
making.

The concept of desirability emerges as the ultimate objective of modern brand building. Desirability goes
beyond awareness, preference, or consideration; it is the emotional magnetism that makes consumers want
a brand in ways that reflect their identity and aspirations. Desirability requires authenticity; brands must
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reflect consumers' lived realities rather than projecting superficial ideals. It requires aspiration brands must
evoke a sense of upward mobility and progress. It requires accessibility brands must make the desired
experience affordable and available, physically and digitally. When these elements converge, desirability
becomes a powerful driver of growth across categories and consumer segments.

Several Indian brands illustrate the art of desirability at scale. Royal Enfield has built a cultural legacy around
freedom, exploration, and individuality. Its motorcycles are symbols of emotional identity rather than
functional mobility. Importantly, the brand has expanded its retail and service network into Tier 2 and Tier
3 cities, ensuring that its aspirational value is complemented by accessibility. Manyavar has turned ethnic
occasion wear into a symbol of prestige and pride. Through widespread retail expansion into smaller towns,
the brand has enabled millions to participate in this aspirational category. In the mass market, Jio’s
revolutionary pricing strategy transformed internet connectivity from a luxury to a basic right, positioning
the brand as a catalyst of progress. Ride hailing platforms like Ola and Uber democratized personal
transportation, making clean, dependable mobility accessible to those who could not previously afford
private vehicles. In all these examples, desirability emerged from the harmonious blend of emotional value
and practical accessibility.

Conclusion

The evolution of India’s marketing ecosystem culminates in the reinvention of the CMO’s role. The modern
CMO must be a strategist who understands technology, a storyteller who interprets culture, a data leader who
guides experimentation, and an organisational architect who shapes team structures. They are responsible
for embedding data driven decision making into the company’s DNA while also preserving the human
essence of brand building. They must break down silos, champion cross-functional collaboration, and
ensure that the brand’s purpose resonates internally and externally. Ethical leadership becomes
increasingly important as Al adoption accelerates, requiring CMOs to balance innovation with
responsibility.

Marketing today is no longer a cost centre; it is a growth engine that influences every dimension of business
strategy product development, customer experience, distribution, digital transformation, and organisational
design. The Hybrid Marketing Organisation represents the structural embodiment of this shift, enabling
organisations to navigate India’s dynamic market with agility, empathy, and foresight. As India’s next billion
consumers come online, the brands that succeed will be those that embrace complexity rather than shy away
from it, those that combine technology with cultural intelligence, and those that balance performance with
purpose, aspiration with accessibility, and reinvention with resilience. The future of Indian marketing will
belong to organisations that operate not just as advertisers but as architects of inclusive, sustainable, and
meaningful value creation.
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Environmental Management Strategies for Climate Change Mitigation and
Adaptation: A Sustainable Development Perspective

Sheik Hyder Ali D.S

Abstract

Climate change has emerged as one of the most critical global challenges of the 215! century, posing
significant threats to ecosystems, economies, and human well-being. Environmental management plays a
pivotal role in addressing climate change through mitigation and adaptation strategies aimed at reducing
greenhouse gas emissions and enhancing resilience to climate impacts. This paper examines the role of
environmental management in combating climate change, focusing on sustainable resource management,
policy frameworks, technological innovations, and community-based approaches. Using a conceptual and
policy analysis framework, the study highlights integrated environmental management as a key instrument
for achieving climate-resilient and sustainable development. The paper concludes with policy
recommendations emphasizing adaptive governance, ecosystem-based management, and inclusive
participation to address climate risks effectively.

Keywords: Climate Change, Environmental Management, Mitigation, Adaptation, Sustainable
Development, Climate Policy

1. Introduction

Climate change, driven primarily by anthropogenic greenhouse gas emissions, has resulted in rising global
temperatures, erratic rainfall patterns, sea-level rise, and increased frequency of extreme weather events.
These changes threaten environmental sustainability, food security, public health, and economic stability,
particularly in developing countries. Environmental management, defined as the systematic control of
human activities to minimize environmental degradation, has become a central strategy in addressing
climate change challenges.

Effective environmental management integrates ecological conservation, economic development, and
social equity to mitigate climate change impacts while fostering sustainable development. This paper

explores how environmental management frameworks contribute to climate change mitigation and
adaptation at global, national, and local levels.

2. Objectives of the Study

The specific objectives of the study are:
1. To examine the relationship between environmental management and climate change.
2. To analyze key environmental management strategies for climate change mitigation and adaptation.

3. To assess the role of policy, technology, and community participation in climate-responsive
environmental management.

4. To propose policy recommendations for strengthening environmental management in the context of
climate change.
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3.  Review of Literature

Several studies emphasize the role of environmental management in reducing climate vulnerability. Stern
(2007) highlighted that proactive environmental policies significantly reduce the long-term economic costs
of climate change. IPCC (2023) reports underscore ecosystem-based management as a cost-effective
climate adaptation strategy. Studies by Ostrom (2010) emphasize community-driven environmental
governance in enhancing climate resilience. In the Indian context, Aggarwal et al. (2018) found that
integrated land and water management improves adaptive capacity in climate-sensitive regions.

Despite extensive literature, gaps remain in integrating mitigation and adaptation strategies within
environmental management frameworks, particularly in developing economies.

4.  Research Methodology

This study adopts a descriptive and analytical research design based on secondary data sources. Data were
collected from:

*  Intergovernmental Panel on Climate Change (IPCC) reports

*  United Nations Environment Programme (UNEP) publications
*  Government policy documents

*

Peer-reviewed journals and books

Content analysis and comparative policy analysis techniques were used to interpret environmental
management approaches and climate change responses.

5.  Environmental Management and Climate Change
5.1 Climate Change Mitigation through Environmental Management

Mitigation involves reducing greenhouse gas emissions and enhancing carbon sinks. Environmental
management contributes to mitigation through:

*  Sustainable forest management and afforestation

*  Promotion of renewable energy sources

*  Waste management and circular economy practices
*

Sustainable agriculture and land-use planning

These measures reduce emissions while supporting long-term ecological balance.

5.2 Climate Change Adaptation and Environmental Management

Adaptation focuses on minimizing vulnerability to climate impacts. Environmental management supports
adaptation by:

*  Conserving ecosystems such as wetlands and mangroves

* Integrated water resource management
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*  Climate-resilient agricultural practices

*  Disaster risk reduction and early warning systems

Ecosystem-based adaptation has proven particularly effective in protecting livelihoods and biodiversity.
6. Role of Policy and Governance

Strong institutional frameworks and environmental policies are essential for climate action. International
agreements such as the Paris Agreement emphasize nationally determined contributions (NDCs) aligned
with environmental management goals. At the national level, policies integrating climate action with
environmental planning enhance coherence and effectiveness. Decentralized governance and stakeholder
participation further strengthen climate-responsive environmental management.

Technological Innovations in Environmental Management

Technological advancements play a vital role in addressing climate change. Clean energy technologies,
climate-smart agriculture, geographic information systems (GIS), and environmental monitoring tools
enable efficient resource management and informed decision- making. Digital platforms and artificial
intelligence support climate forecasting and adaptive planning.

Community Participation and Environmental Awareness

Local communities are key stakeholders in environmental management. Participatory approaches improve
the success of climate initiatives by incorporating indigenous knowledge and promoting behavioral change.
Environmental education and awareness programs foster sustainable consumption patterns and climate-
friendly practices.

Challenges in Environmental Management for Climate Change

Despite progress, several challenges persist:

. Inadequate financial resources

*  Weak institutional coordination

*  Limited technological access in developing regions

*  Policy implementation gaps

Addressing these challenges requires integrated planning, capacity building, and international cooperation.
7. Policy Recommendations

1. Strengthen integration of climate change considerations into environmental management policies.
Promote ecosystem-based adaptation and nature-based solutions.

Enhance financial and technical support for climate-resilient environmental projects.

Encourage community participation and public-private partnerships.

A

Improve data collection, monitoring, and climate risk assessment mechanisms.
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8. Conclusion

Environmental management is a cornerstone of effective climate change mitigation and adaptation.
Integrated approaches that combine ecological conservation, sustainable resource use, technological
innovation, and inclusive governance can significantly reduce climate risks.

Strengthening environmental management frameworks is essential for achieving sustainable development
and ensuring resilience against climate change impacts.
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Digital Economy and its impact on Economic Growth
and Development in India

Deepa D
Abstract

The rapid expansion of digital technologies has significantly transformed the structure and functioning of
modern economies. In India, the emergence of the digital economy has played a crucial role in accelerating
economic growth, enhancing productivity, and promoting inclusive development. This paper examines the

concept of the digital economy and analyses its impact on economic growth and development in India. It
highlights the contribution of digitalization through sectors such as digital payments, e-commerce, financial
technology, information and communication technology (ICT), and digital platforms. Using secondary data

sourced from government reports, Reserve Bank of India publications, and other official statistical sources,

the study evaluates the growing share of the digital economy in India’s Gross Domestic Product (GDP),

employment generation, and financial inclusion. The findings indicate that the digital economy has become
one of the fastest-growing segments of the Indian economy, contributing significantly to GDP growth,

improving access to financial services, and supporting the expansion of MSMEs. However, challenges such

as the digital divide, infrastructure gaps, and digital literacy remain significant constraints. The paper
concludes that while the digital economy has immense potential to drive sustainable and inclusive growth

in India, effective policy interventions are necessary to address existing challenges and ensure equitable
digital development.

Keywords: Digital Economy, Economic Growth, Digital India, Financial Inclusion, Digital Payments,
Economic Development, ICT, India

Introduction

Economics in the digital domain refers to the study of how digital technologies influence economic
activities such as production, distribution, consumption, employment, and growth. It examines the
economic implications of digital tools, platforms, and infrastructures including the internet, mobile
technologies, digital payments, data analytics, artificial intelligence, and online platforms on markets and
economic systems. In this domain, data and digital networks act as key economic resources, transforming
traditional economic models into technology-driven and knowledge-based systems.

The digital revolution has emerged as one of the most significant forces shaping contemporary economies
across the world. Rapid advancements in information and communication technologies (ICT), widespread
internet connectivity, mobile penetration, digital platforms, and data-driven services have given rise to a
new economic system commonly referred to as the digital economy. The digital economy encompasses
economic activities enabled by digital technologies such as e-commerce, digital payments, fintech, cloud
computing, artificial intelligence, and platform-based services.

In India, the digital economy has gained substantial momentum over the past decade, particularly with the
launch of flagship initiatives such as Digital India, Aadhaar, Unified Payments Interface (UPI), and the
expansion of broadband and mobile networks. These initiatives have transformed traditional economic
activities by improving efficiency, reducing transaction costs, expanding market access, and enhancing
transparency. The digital economy has also played a crucial role in fostering financial inclusion, supporting
MSMEs, and generating new employment opportunities. With its rapidly growing population, expanding
internet user base, and increasing adoption of digital technologies, India has emerged as one of the fastest-
growing digital economies in the world.
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The contribution of the digital economy to India’s Gross Domestic Product (GDP) has increased
significantly, making it an important driver of economic growth and development. However, despite its
potential benefits, challenges such as the digital divide, inadequate infrastructure, cyber security risks, and
low digital literacy continue to limit its inclusive impact. In this context, the present paper seeks to analyze
the growth of the digital economy in India and examine its impact on economic growth and overall
development.

Literature Review

The concept of the digital economy has gained considerable attention due to its transformative impact on
economic systems. Early studies emphasized the role of information and communication technology (ICT)
in enhancing productivity, reducing transaction costs, and improving market efficiency. Tapscott (1996)
defined the digital economy as one driven by digital technologies that fundamentally reshape business
models and economic interactions.

International literature highlights a strong link between digitalisation and economic growth. The World
Bank (2016) noted that digital technologies promote growth by improving efficiency, expanding markets,
and fostering innovation. Countries with higher levels of digital adoption tend to experience faster growth
and better service delivery. Similarly, OECD studies have found that digital transformation enhances
productivity and competitiveness across sectors. In the Indian context, research increasingly focuses on
digital initiatives as key drivers of economic development. The Economic Survey of India (various years)
identifies digitalisation—particularly through digital payments, e-commerce, and e-governance—as a
major contributor to growth. Studies by the Reserve Bank of India (RBI) highlight that digital payment
systems such as the Unified Payments Interface (UPI) have strengthened financial inclusion, reduced
transaction costs, and supported overall economic activity.

ICRIER (2023) analysed the size and scope of India’s digital economy and found that it contributes
significantly to GDP and employment, with productivity levels higher than traditional sectors. NITI Aayog
reports further emphasise the role of digital platforms in empowering MSMEs by improving access to
markets, finance, and supply chains.The literature also examines the social dimensions of the digital
economy. Studies suggest that digital technologies enhance access to education, healthcare, and
government services, promoting inclusive development. However, research by TRAI and other institutions
points to challenges such as the digital divide, low digital literacy, and inadequate infrastructure, especially
in rural areas. Overall, existing studies indicate that the digital economy has a positive impact on India’s
economic growth and development, while highlighting the need for inclusive policies to address emerging
challenges.

Objectives of the Study
The present study is undertaken with the following objectives:
1.  To analyse the role of the digital economy in promoting economic growth in India.

2. To suggest policy measures for strengthening digital-led inclusive and sustainable economic
development.

Research Methodology

The study is based on secondary data collected from reliable and authentic sources. The required data have
been gathered from government publications, reports of the Reserve Bank of India (RBI), Ministry of
Electronics and Information Technology (MeitY), Digital India reports, Economic Survey of India, NITI
Aayog publications, World Bank reports, and research articles published in national and international
journals. In addition, data from reputed newspapers, magazines, and official websites have been used
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wherever necessary. The collected data have been analysed using descriptive and analytical methods to
understand the role and impact of the digital economy on economic growth and development in India.

Importance of Economics in the Digital Domain

The digital domain has become central to modern economic analysis due to its growing influence on
national and global economies.

1. Driver of Economic Growth: Digitalisation increases productivity, efficiency, and innovation, leading
to higher economic growth.

2.  Transformation of Markets: Digital platforms reduce transaction costs, improve price transparency,
and enable direct interaction between producers and consumers.

3. Promotion of Financial Inclusion: Digital payments and fintech services bring banking and
financial services to previously excluded populations.

4.  Employment and New Forms of Work: The digital economy creates new jobs in IT services, e-
commerce, platform-based services, and the gig economy.

5. Support to MSMEs and Entrepreneurship: Digital tools help small businesses access wider
markets, reduce operational costs, and improve competitiveness.

The digital domain plays a vital role in economic development by improving productivity, efficiency, and
market access across sectors. Digital technologies reduce transaction costs, promote innovation, and support
entrepreneurship, especially for small and medium enterprises. They enhance financial inclusion through
digital payments and fintech services, while e-governance improves transparency and efficiency in public
service delivery. The digital domain also supports human capital development through online education
and digital health services. Overall, it accelerates inclusive growth, employment generation, and strengthens
long-term economic sustainability.

The following tables are shows the impact of digital economy on India economic development

Table 1: Contribution of Digital Economy to India’s GDP

'Year Contribution to GDP
2014-15 4.5%

2018-19 7.7%

2020-21 8.5%

2022-23 11.7%

2029-30 (Projected) 20%

Source: RBI Reports; Government of India; Economic Survey (various years)

The table shows a steady and significant rise in the contribution of the digital economy to India’s GDP over
time. In 2014-15, the digital economy accounted for about 4.5% of GDP, which increased to nearly 7.7%
by 2018-19. Despite the pandemic, its share grew further to around 8.5% in 2020-21, reflecting increased
digital adoption. By 2022-23, the contribution rose sharply to about 11.7%, driven by digital payments, e-
commerce, and online services. Projections indicate that by 2029-30, the digital economy could contribute
nearly 20% of India’s GDP, highlighting its growing role in economic growth.
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Table 2: Growth of Digital Payments in India (UPI Transactions)

'Year UPI Transactions (in Billion)
2016-17 0.1

2018-19 5.3

2020-21 22.4

2022-23 33.8

2023-24 117+

Source: Reserve Bank of India (RBI); NPCI Annual Reports

The table highlights the rapid expansion of UPI transactions in India over a short period. Starting from a
negligible 0.1 billion transactions in 2016—17, UPI usage increased sharply to 5.3 billion by 2018—19. The
growth accelerated further to 22.4 billion transactions in 202021, reflecting widespread digital adoption.
By 2022-23, UPI transactions surged to 83.8 billion, showing strong public acceptance of digital payments.
In 2023-24, transactions crossed 117 billion, underlining UPI’s transformative role in India’s digital
economy.

Growth of Digital Economy in India: UPI Transactions and GDP Contribution
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The line chart clearly depicts the strong expansion of India’s digital economy. UPI transactions show an
exponential rise from 0.1 billion in 2016—17 to over 117 billion in 2023-24, indicating deep penetration of
digital payments. Simultaneously, the contribution of the digital economy to GDP increases steadily from
about4.5% in 2014—15 to a projected 20% by 2029-30. Together, the trends highlight the close link between
digital payment adoption and overall digital economic growth in India.

Employment in India’s Digital Economy

From the source of RBI, ICRIER Reports, Government of India, the India’s digital economy has generated
around 14-15 million jobs, reflecting its growing importance as a source of employment. Although it
currently accounts for about 2.5% of the total workforce, its impact is significant due to high value creation.
Productivity in digital sectors is nearly 4-5 times higher than in non-digital sectors, indicating greater
efficiency and skill intensity. Employment is concentrated in areas such as IT-ITeS, FinTech, e-commerce,
and digital platforms. Overall, the digital economy is emerging as a high-productivity, employment-
generating segment of India’s workforce.

Policy Recommendations

Based on the analysis of the digital economy and its impact on economic growth and development in India,
the following policy recommendations are suggested:
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1. Strengthening Digital Infrastructure: The government should continue to invest in robust digital
infrastructure, especially in rural and remote areas. Expansion of broadband connectivity, 5G networks,
and reliable power supply is essential to ensure inclusive digital growth.

2. Bridging the Digital Divide: Special policy focus is required to reduce the digital gap between urban
and rural areas and across socio-economic groups. Affordable internet access and digital devices should be
promoted through subsidies and public—private partnerships.

3. Enhancing Digital Literacy and Skills:Digital literacy programs must be strengthened at school,
college, and community levels. Skill development initiatives should focus on emerging technologies such
as artificial intelligence, data analytics, and cybersecurity to prepare the workforce for the digital economy.

4.  Support for MSMEs and Start-ups: Targeted support should be provided to MSMEs to adopt digital
technologies. Easy access to digital finance, training in e-commerce, and simplified digital compliance
systems can improve productivity and competitiveness.

5. Strengthening Cybersecurity and Data Protection: With the rapid growth of digital activities, strong
data protection laws and cybersecurity frameworks are essential. Ensuring privacy, secure digital
transactions, and trust in digital systems will encourage wider adoption.

6. Inclusive Digital Governance: Digital governance initiatives should focus on transparency,
accountability, and citizen-centric service delivery. Integration of digital platforms with social welfare
schemes can enhance efficiency and reduce leakages.

Conclusion

The digital economy has emerged as a powerful driver of economic growth and development in India.
Rapid advancements in digital technologies, increased internet penetration, and the widespread adoption of
digital platforms have transformed traditional economic activities and contributed significantly to GDP
growth, financial inclusion, and employment generation. Initiatives such as Digital India, UPI, and e-
governance have strengthened the foundations of India’s digital transformation. The study highlights that
the digital economy not only enhances productivity and efficiency but also promotes inclusive development
by integrating MSMEs, rural populations, and marginalized groups into the formal economic system.
However, challenges such as the digital divide, inadequate infrastructure, low digital literacy, and cyber
security concerns continue to limit the full potential of the digital
domain. In conclusion, while the digital economy holds immense promise for accelerating India’s economic
growth and development, sustained policy efforts, institutional support, and inclusive strategies are essential
to ensure that the benefits of digitalisation are equitably distributed. A balanced and inclusive digital policy
framework will enable India to harness the digital economy as a key pillar of sustainable and long-term
economic development.
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Economic Thoughts from Ancient Antecedents to the Modern Digital
Century: Paradigm Shifts -An Analysis
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Abstract

Modern economic principles and policies have a deep root in the ancient economic thoughts and ideologies.
Economic thoughts originated since the ancient period by different thinkers and philosophers who put forth
their own ideologies and principles which gradually evolved over time with the dynamism of socio-
economic and political factors. They form the basis for modern economics and formulation of economic
policies. The present study delves into exploring the history of economic thoughts, emergence of various
schools of thoughts and the paradigm shifts over the centuries and the policy implications therein. The
paper is divided into three sections, section I looks into the origin of economics during ancient era, section
11 brings forth a comparative analysis of economic principles and theories of various schools of thoughts
evolved over centuries and section Il presents the economic strategies adopted in pre and post independent
India and the structural shifts from primitive agrarian to the modern digital economy. The study concludes
with a discussion on the need for policy changes and the challenges ahead to be addressed to, in the
transformed world of technological advancements and changing environmental aspects of the globe in
general and India in particular.

Key Words: Economic thoughts, principles, theories, paradigms, digital economy
Introduction

Economic thought is an embodiment of economic principles, ideologies, paradigms and strategies which
are highly dynamic, involving the complexities of human behaviour and social changes. They have a
significant role in shaping the economic principles and economic policies formulated to achieve different
objectives and goals. Economic thoughts are heterogeneous in nature, kept on changing by various thinkers
in line with the changing socio-economic and political scenarios.

Objectives:

1.To inquire into the origin of economic thoughts in the ancient world.

2.To explore evolution of economic thoughts in medieval and modern age and their policy implications
a. Emergence of schools of thought in the west

b. Schools of economic thoughts in India

3. To examine the paradigm shifts in the contemporary world.

4. To bring forth the new challenges and policy changes required to attain the goals of inclusive growth and
sustainable development in the transitioned world of global digitalisation.

Methodology:

The study is theoretical in nature and is based on the secondary sources of data gathered from various texts,
scholarly articles published in journals, and websites. It is a comparative and analytical study.
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164



Economic Thoughts from Ancient Antecedents to the Modern e Sreevidya. M.

Section I: History of Economic Thought

Table:1

Evolution of Economic Thought

Ancient Economic thought

Source

Key Thinkers

Period

Ideologies

Vedas and Upanishads

Ancient Rishis (Seers)

1200-400 BCE

Material ~ Prosperity,
Demand and Supply
forces, Prices and
bargaining, division of
labour

Arthashastra Chanakya/ Kautilya Fourth Century BCE Military Strategy,
Statecraft, Economic
Policy, Ethical
Governance
Greek Writings Plato, Aristotle, | 384-322 BCE and 428- | Political Economy,
Socrates 348 BCE470 -399
BCE respectively Management of
household  activities,
social order, ethics
Modern Schools of Thought
Group Key Thinkers Period Crux of the doctrine
Mercantilists Thomas Mun, Jean | 16%-18% century State-oriented
Baptise Colbert, Gerard economic thought,
De Malynes, Joseph believed that a nation’s
Child, Antonio Serra prosperity depends on
capital accumulation
(gold and silver
Physiocrats Francois Quesney, | 18" century Believed in ‘Natural
Anne Robert Jacques Order”, laissez-faire
TurgotMirabeau policy, considered land
and agriculture
assources of nation’s
wealth,
Classical School Adam Smith, Thomas | 1776-1870s Laissez-faire, free
Robert MalthusDavid markets, division of
Ricardo labour and
specialisation
Marxism Karl Marx, Friedrich | 1818-1883 Criticised  capitalism,
Engels discussed class

struggle, labour theory
of value
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Neo-Classicists/ Alfred Marshall, Leon | 1870-1920 Marginal Utility,

Marginalists Walras, Carl Menger, bulding mathematical
W.S Jevons, FY models consumer’s
Edgeworth,  Vilfredo rational choices
Pareto, J.B. Clark
Keynesianism John Maynard Keynes | 1930s-1970s Proposed Government
intervention, Macro
economic stability
through fiscal policy
Monetarism/Chicago Milton Friedman 1970s -1980s Believes in controlling
School money  supply for
economic stability
Post-Keynesianism Michal Kalecki, Joan | 1975-1978 Considers the income
Robinson, Nicholas distribution,
Kaldor, piero Sraffa consumption
investment,

government spending,
import-export
performance, monetary
policy as determinants
of economic activities

New Keynesianism Jordi  Gali, Mark | 1980s-2008 Focuses on the
Gertler, Micheal ‘Stickiness’ of prices
Woodford, Gregory and wages
Mankiw, David Romer,
John Taylor

Behavioural Economists | Daniel Kahneman, | 1990s till present Believed that
Richard Thaler psychological and

social factors influence
economic  decisions,

mental accounting,
choice overload and
nudging influence

decisions in finance,
policy and marketing

Source: Created by the author by gathering information from different sources
1.1. The Birth of Economic thoughts

The term ‘Economics’ is derived from the ancient Greek word, “Oikonomia”, (Oikos)meaning ‘house’ and
‘Nomos’ meaning ‘custom’ or ‘law’. However, it is worthwhile to note that the origin of economic thought
is traced back to the Vedic period, a millennium prior to the writings of Greek philosophers, Aristotle and
Plato, as the Vedic literature in India reflected many pre-classical thoughts and ideologies. As exemplified,
Rigveda, one of the world’s oldest religious texts (1500 BCE) and one among the four kinds of Vedas,
consists of 1028 hymns, 10,600 verses and ten books, all of which speak about material prosperity, prices
and bargaining (depicting basic demand and supply forces), and taxes, division of labour and specialization,
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distributive justice and charity. Rigveda describes how human beings follow their desires and wealth.
Kautilya’s magnum opus, “Arthashastra”, written in the fourth century BCE, is another antique illustration
which impart the principles on how to maintain economic and political stability to attain a welfare state. It
is a treatise on Statecraft, military strategy and good governance. Kautilya did not stress merely on acquiring
wealth (Artha) but more importance was laid on “ethics”. In this sense, two millennia before Adam Smith,
it was Kautilya, who derived the concept of political economy and its practical applications.

There are various ancient Indian texts which reflect economic thoughts material well-being giving emphasis
on acquiring wealth. To name a few, Tirukkural (1% and 3" century BCE), a Tamil treatise by Thiruvalluvar,
Vishnusharma’s Panchathantra (200 BCE), the text of Charvak, a philosopher from the atheist school(6™
century BCE, founded the materialist school called ‘Lokayat’), etc. Most of the Indian texts, including
Bhagvadgeetha, not only emphasized on achieving material well-being but also talked about the charity for
the poor, termed as ‘poverty reduction’ in modern economics.

Section II: Emergence of Schools of Economic Thought
2.1. Mercantilism and Physiocracy

The first systematic State-oriented economic thought in Europe was begun by the Mercantilists who put
forth a set of ideas concerning the theory of wealth. It was the economic philosophy adopted by merchants
and statesmen during the 16" and 17" centuries. They believed that a nation’s wealth increased primarily
by accumulating gold and silver. They represented the promotion of commercial interests to the level of
national policy. They held that the wealthier nation would be the one that is the “better trader”, the one that
sells more than it buys, the one that exports more than it imports. They believed in a kind of planning by
the State and opined that the nation’s resources were to be utilized for attaining a pre-determined purpose
of stimulating wealth.

Physiocrats, on the other hand, were a group of French Enlightenment thinkers who opposed the
mercantilist policy of promoting trade at the expense of agriculture. The crux of the physiocratic principle
was Quesney’s axiom that only agriculture yielded a surplus-what he called “produit net’, i.e., net product
which will not be created by the manufacturing activities, according to him. The school dichotomized
economic activities into ‘productive’ and ‘sterile’ where the former included agriculture and latter meant
manufacturing and services, most important among them being government activities. Contrary to the trade
regulations of Mercantilists, the physiocrats advocated a policy of laissez-faire which called for the minimal
government interference in the economy; suggested removal of restrictions on internal trade and labour
migration, the removal of State- sponsored monopolies and trading privileges. On the fiscal front, the
physiocrats advocated ‘single tax’ system on landed property as they considered land as the only source of
wealth.

2.2. The Classical and the Neo-Classical Thoughts

The Classical School was born at the time when the industrial revolution was transforming the United
Kingdom from merely a trading nation to the foremost industrial nation. At that time of economic
transformation, it was felt that the material well-being of the nation could be increased only through
economic efficiency of the individual and through free trade. Consequently, Smith propounded the policy
of ‘economic liberalism’. Having been influenced by the eighteenth-century doctrine of ‘natural law’,
Smith asserted that the just legal system, which she prescribes, is also the best means of promoting
development. He believed in ‘invisible hand’ and the operation of a perfectly competitive market. To him,
land, labour and capital were the three factors of production where he laid greater importance to capital
accumulation. It was asserted that the owners of capital aiming at profit maximization, would initiate the
development process. Adam Smith, a pioneer of Classical School, profoundly influenced the economic
theory.
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To cite other prominent classists, Thomos Robert Malthus and David Ricardo, the former defined the
concept of economic growth in terms of output per capita, the latter was the first to develop the rigorous
classical theory of economic growth. While Malthus regarded the capital and labour as the main variants
of economic growth, Ricardo, on the other hand, concentrated on the distribution of national income rather
than its growth. He made a striking contribution to economic thought by developing the theory of
comparative cost.

Thus, the transition moved from feudalism to mercantilism, to physiocracy and to classicism.

The Neo-classicists promulgated the Marginal Utility revolution or Neo-classical revolution and dealt with
the analysis of Microeconomics concerned more with individual firms, individual buyers and sellers and
income and expenditure of individuals than those of the entire society and favoured a general policy of free
trade.

2.3. Keynesian, Post-Keynesian and New Keynesian School
From Laissez-faire to State-intervention:

Classical economics was dominant till 1930 and the capitalist free-market economies could witness an
improved living standard until then . But the capitalism failed at the time of Great Depression in 1930s.
With the march of industrial revolution, and the practice of free enterprise, there was a large increase in
production of goods and services. Such a state of over production resulted in economic problems like
unemployment and depression when unemployment in the U.S. stroked to 24%, and resulted in violent
economic fluctuations. It was then when the free-market doctrine failed and the entire classical system was
shaken , giving rise to a new set of ideas by John Maynord Keynes, who developed a macroeconomic theory
emphasizing on Aggregate Demand and presented a new theory of employment and income. He supported
State intervention as a remedy to the problem of unemployment and explained how the economy was no
longer self-regulatory, and how it operated at under-employment rather than at full employment.

The post-Keynesian economic paradigm, originated from keynes’ principles of effective demand and
fundamental uncertainty, was introduced by the American economists, Alfred Eichner and Jan Kregel in
1975 which is a heterodox school of thought diverging from mainstream economic theories. It signifies the
principle of effective demand and opines that a capitalist economy is demand- driven.

The post-Keynesian School was later replaced by the New Keynesian economics, originated during 1980s
and lasted till financial crisis of 2008. It stresses on the ‘stickiness’ of prices and wages which means that
they don’t adjust automatically, impact of monetary policy. They were against laissez-faire policy of
classical and neo-classical schools and argued for government intervention with its fiscal policy and the
Central bank with its monetary policy.

2.4. Behavioural Economics

It is that branch of economics that challenges the traditional economic doctrines of consumer’s rationality
and self-interest. It takes the stand that the individuals make choices that deviate from rational expectations.
It explores how individuals respond to incentives, make financial decisions and indulge in consumption
behaviour.
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Section I1I: Schools of Economic Thought and Paradigm Shifts in India: A Snapshot

Table.2

Schools of Thoughts evolved in India

Nationalist/classical ~economic | Dadabhai Naoroji, M.G.Ranade, | Favoured industrialization,

school Gopal Krishna Gokhale, R.C.Dutt State intervention,
protectionism for Indian
industries

Gandhian Economics Mahatma Gandhi, J.C.Kumarappa Non- violence, Swadeshi
and promotion of small scale
industries

Dr.B.R Ambedkar’s economic | B.R.Ambedkar

Proposed State Socialism,

thought criticized colonial monetary
policies, favoured
industrialization

Mahalanobis Model P.C.Mahalanobis Favoured Heavy-industry

strategy to
economic growth

promote

Wage-Goods Model- presented
to the Planning Commission
during Second Five -Year Plan as
an alternative to Mahalanobis
Model

C.N.Vakil and P.R.Brahmananda

Alternative Model to the
Heavy-industry strategy,
stressed on production of

Wage-goods, poverty
reduction, unemployment,
economic  growth(  This

Model was rejected by the
Planning Commission)

Paradigms adopted in Post-independent India

Paradigms

Main Focus

The State-led Model (1947-1991)

Five-Year Plans based on the Soviet system,
Mixed economy with dominance of public sector,
License-permit Raj, Mahalanobis Heavy-industry
Model, Green Revolution and Agricultural
Reforms, Import substitution policy

The New Economic Policy (NEP)- 1991-Present
(Liberalisation,  Privatisation, Globalisation,
Service-led Growth)

Abolition of industrial licensing, deregulation of
various sectors except some crucial sectors,
removal of trade barriers, Disinvestment policy,
reducing the control of public sector, integration
of Indian economy with the world economy , new
growth of service sector, outsourcing, growth of
IT and software.

The Modern
present)

‘Viksit Bharat” paradigm(2014-

Focuses on structural reforms, Improving digital
infrastructure and manufacturing capabilities, E-

169




Commerce, Financial reforms, Atmanirbhar
Bharat-self-reliant India, use of digital public
infrastructure, GST, Development of public
infrastructure

Inclusive and Sustainable Growth ( 2007 onwards) | Keen focus on poverty reduction, regional
disparities and income inequalities, sustainable
development through focusing on renewable
energy and conserving environment

Source: Created by the Author by gathering information from different sources
3.1. From Arthashastra to Earth Shastra; A Shift from Traditional to Digital Economy

Having discussed the journey of economic thought through time, it is now interesting to analyse the
transformation of socio-economic and political set up and the need to a rethinking of the old economic
theories, paradigms and strategies in line with the changing goals of the modern world in general and India
in particular. There is a dramatic transition in the contemporary world with the new dimensions of growth
and technological advancements, with the new goals of achieving global sustainability and ecological
balance, leading to numerous challenges in this 21 century.

The New Challenges to be addressed:

1. Ecological and Sustainability Limits: Emphasis is shifted towards sustainability and long-term resource
management from mere maximising country’s wealth operating within the planet’s ecological limits.

2.Modern Security Threats and Hybrid Warfare: The modern governments are required to focus on hybrid
warfare to address the non -traditional and cyber threats.

3. Technology and Information management: The modern governments need to manage the rapid growth
of technological advancements and the data driven world.

4.Climate Resilience: For addressing the climate change issues, new economic strategies are to be adopted
as increasing investments in green infrastructure, relying more on renewable sources of energy to cut carbon
emissions.

Thus, it suggests that the ancient timeless principles in governance, Statecraft, economic policy and military
strategies are to be synthesized and adopted in accordance with the changing contexts to address the new
issues of Planetary limitations, ethical governance and hybrid security threats.

3.2. Digital India and the challenges ahead

India is now transformed into one of the leading digital economies, which is ranked globally third in
digitalization, which contributed to 11.74% to the GDP in 2022-23.

In the context of Indian economy being transformed from a primitive agrarian economy to a prominent
digital economy, some of the new challenges need to be addressed include: data protection, digital literacy
and capacity building, cyber security and privacy issues, inadequate public digital infrastructure specially
in remote areas, digital divide and unequal access, language barrier, E-Waste Management, job loss and
skill development.

3.3 Conclusion: In the realm of ‘digital globalisation’ or ‘globalisation 4.0°, the priorities of modern
governments have changed towards addressing the challenges and issues associated with therein. Balancing
economic growth and environmental sustainability is the need of the hour. A new framework is to be
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derived for both resource management and resource regeneration to bring ecological harmony. There is a
need of framing appropriate and precise economic policies compatible with the changing global digital
environment and attaining growth with sustainable development. Nonetheless, it is to be remembered that
the core economic thought, ideologies and principles contributed by various philosophers and thinkers
through centuries, still have their own relevance and a unique place in contextualizing contemporary policy
and thus form the basis of policy-making even in the present age.
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Constructions Materials at Bengaluru City
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Abstract

A study on impact of recent GST rate cuts of constructon material on the buying behaviour of branded
constructions materials at bengaluru city.

Purpose

This study is going to examine the impact of recent GST rate cuts especially on the construction materials
on the buying behavior of customers towards branded materials. The study covers the few selected
materials like cement, tiles, paints, steel and furniture wood.

Objectives

1) To document the change in rates of selected construction materials.

2) To examine the relationship between rate cuts and buying behavior.

Methodology

Data : primary and secondary sources

a. Collection Tool : structured questionnaire

b. Statistical Tool: T test

C. Sampling technique: convenience sampling

d. Sample size : 25 Dealers

Practical Implications:

This study helps the executive bodies like various state governments and union government (GST
COUNCIL) In understanding the practical implications related to changes in rules and regulations and make
course correction in future course of action.

Keywords:

GST, Buying behavior, Branded construction materials.
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Introduction:

In the month of September 2025, the Union government has brought biggest reforms in indirect tax named as
GST2.0. Where they simplified GST structure with only 2 tax slabs i.e. 5% and 18% compared to earlier 4
tax slabs. They brought maximum items to 5% which were earlier under 12% slab. Many other items to
18% earlier which were under 28%. For sin goods like tobacco, pan masala are to be continued with 40%
tax rate.

In this paper specifically I am curious to know the impact of GST on construction materials.

Cement: GST rates have been reduced from 28% to 18%, and analysts are predicting that this
may reduce the construction cost by 15-20%.

Tiles & Paints: GST rates have been reduced from 28% to 18% and analysts are predicting that this may
reduce the construction cost by 5-10%.

PVC Pipes & Bricks: GST rates have been reduced from 18% to 5% and analysts are predicting that this
may reduce the construction cost by 2-3%.

Marble & Granite:GST rates have been reduced from 12% to 5% and analysts are predicting that this
may reduce the construction cost by 1-2%.

Steel & Electricals: No changes in GST rates for these two products status quo has been maintained at
18%.

Overall savings could be 20% to 22% for the home buyers. To check the truthfulness, I am preparing
this paper.

Review of Litrature

A STUDY ON IMPACT OF GOODS AND SERVICES TAX ON CONSUMER BUYING
BEHAVIOUR (IJCRT)

Yashaswini and Vidyashree C

According to the Authors GST has increased the price sensitivity among Indian consumers and consumers
awareness level also increasing towards the effect of GST on pricing of the products and services.
Introduction of GST has made the consumers more price conscious and not price conscious but also more
elastic. Consumers are rapidly shifting towards other products even if a small change in the price. According
to authors post GST implementation consumers are prioritizing the affordability and worth of the product
to the price what they are paying.

Impact of Gst on Consumers’s Behaviour (IJOAR)
Prabha L, Bhuvaneswari K and Nandida S

According to the authors introduction of GST has resulted in the growth of the economy but the only the
drawback is it has to be revised from time to time to meet the changing requirements of time. Authors also
argue that GST filing has to be simplified in terms of tax rates.

Other findings are consumer behaviour has not changed towards leather, textiles and cosmetics even after the
implementation of GST.
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Consumer behaviour has changed dramatically towards construction materials after the implementation of
GST.

From Tax to Cart: Measuring the Impact of GST Reduction on Consumer Buying Behaviour in India
(IJOAR)

Raveesh C and Shwetha H S

Authors studied the behaviour of consumers towards reduction in GST rates by identifying various
perception factors and its influence on purchase intention. They applied exploratory factor analysis.

According to authors consumers influenced by psychological factors like awareness, perceived benefit and
perceived value. Among the three factors perceived benefit was biggest factor which was influencing the
consumer.

Regarding awareness companies have to express the changes in prices to the consumers in their
communication (advertisement) motivates the consumer and in turn increases the purchase intensions.

To get the positive results companies have to do the following course of action:

1) Tax reduction benefits has to be communicated properly.

2) Benefits has to be passed on to the consumers by making adjustments in the prices.

DATA ANALYSIS.

CEMENT MATERIAL

e  Hypothesis testing

e  HO: There is no significant relationship between GST rate cuts and buying behavior of branded cement.

e  HI: There is a significant relationship between GST rate cuts and buying behavior of branded cement.

IAverage Daily sales Before GST rate cuts IAfter GST rate cuts
(Bags) July 1600 October 2000
August 1400 November 1900
September 1800 December 2100
Particulars mean Standard deviation T value
Paired T Test -400 100 -6.927

° Table value: +4.303 or -4.303
° Confidence level: 95%

e  Degree of freedom: 3-1=2
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Since calculated value is more than table value we reject the null hypothesis and accept the alternate
hypothesis.

Conclusion:

After the GST rate cuts there is increase in the demand for branded cements like Gujarat Ambuja, Ultratech,
ACC etc. among the retail segments.

BRICKS
e  Hypothesis Testing
e  HO: There is no significant relationship between GST rate cuts and buying behavior of Branded Bricks.

e  HI: There is a significant relationship between GST rate cuts and buying behavior of Branded Bricks.

|Average daily sales Before GST rate cuts IAfter GST rate cuts
(pieces) July 4000 October 4700
August 4400 November 5400
September 4800 December 5700
Particulars Mean Standard deviation T value
Paired T test -866.27 152.72 -9

e  Table value: +4.303 or -4.303
e  Confidence level: 95%
e  Degree of freedom: 3-1=2

Since calculated value is more than table value we reject the null hypothesis and accept the alternate
hypothesis.

Conclusion:

After the GST rate cuts there is increase in the demand for branded bricks like Jindal, Bharat Bricks,
Ultratech, ACC etc. among the retail segments.

TILES
e  Hypothesis Testing
e  HO: There is no significant relationship between GST rate cuts and Buying behavior of branded tiles.

e  HI: There is a significant relationship between GST rate cuts and buying behavior of branded tiles.
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IAverage daily sales Before GST rate cuts IAfter GST rate cuts
(Boxes) July 1900 October 1800
August 2100 November 2000
September 2200 December 2200
Particulars Mean Standard deviation T value
Paired T test 66.67 57.72 2

° Table value: +4.303 or -4.303
° Confidence level: 95%
e  Degree of freedom: 3-1=2

Since calculated value is less than table value, we Accept the null hypothesis and reject the alternate
hypothesis.

Conclusion:

After the GST rate cuts there is no significant increase in the demand for branded tiles like Somany, kajaria
etc. among the retail segments.

Furniture wood

HO: There is no significant relationship between GST rate cuts and buying behavior of branded furniture
wood.

HI1: There is a significant relationship between GST rate cuts and buying behavior of branded furniture
wood.

|Average Daily sales Before GST rate cuts IAfter GST rate cuts
(Wooden pieces) July 2800  |October 2900
IAugust 3100 INovember 3150
September 3400 December 3450
particulars Mean |[Standard deviation T value
Paired T Test -66.67 (38.73 -8.94

° Table value: +4.303 or -4.303
° Confidence level: 95%
e  Degree of freedom: 3-1=2

Since the calculated value is more than the table value we reject the null the hypothesis and accept the
alternate hypothesis.
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Conclusion:

After the GST rate cuts demand for branded furniture wood like Greenply and Sainik has increased
marginally.

Limitations of the Study

1)  Only 3 months from the date of change in rate of GST is considered.

2)  Only 5 distributors from each product category is considered.

3)  Only retail segment customers has been considered and ignored builders.
Findings of the study

1) High impact can be seen on Cement of the GST rate changes.

2) High impact can be seen on Bricks of the GST rate changes. 3)Negligible impact can be seen on Tiles
of the GST rate changes.

4) High impact can be seen on furniture wood of the GST changes.
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Counting Poor or Poor Counting?

Pooja Priya
Abstract

This paper compares poverty estimates derived from Tendulkar and Rangarajan methodologies using
HCES unit-level data for 2011-12 and 202223 at the all-India level and for Bihar. The findings reveal that
while poverty has declined across social groups and regions, the extent of reduction is highly sensitive to
methodological choices. The study highlights limitations of narrow consumption-based poverty lines and
the need for complementary, multidimensional approaches to poverty measurement.

Keywords: Poverty line, Tendulkar Vs Rangarajan Methods, MPCE
Introduction

India's success in reducing poverty has ignited a heated debate following the release of the 2022- 23
Household Consumption Expenditure Survey (HCES). Recent reports highlight a significant drop in
poverty levels, with various estimates, particularly those using the Tendulkar poverty line, suggesting the
rate may now be below 5% (World Bank, 2024; PIB, 2025; Bhalla & Bhasin, 2024). This development has
prompted both celebration and concern. While some analysts attribute the decline to rapid increases in rural
consumption and improved social welfare programmes, many economists contend that the choice of
methodology heavily influenced these conclusions, as different poverty lines- such as those proposed by
the two (Tendulkar and Rangarajan committees) produce markedly different results. In this context, the
two main approaches to measuring poverty are the Tendulkar Committee’s and the Rangarajan Committee’s
methodologies. Both identify the proportion of the population living in poverty based on consumption
expenditure, yet their methods of defining and quantifying basic necessities differ substantially.

To ascertain the hypothesis, we have quantitatively assessed poverty trends at all All-India level and Bihar
using the Tendulkar and Rangarajan Methodologies among social groups disaggregated by sector from
2011-12 to 2022-23. Bihar is included as a case study because it consistently ranks among India’s most
deprived states across multiple development indicators. According to NITI Aayog’s MPI baseline report,
over 51.9% of Bihar’s population was multidimensionally poor in 2015-16 (NITI Aayog, 2021). Although
by 2019-21 this declined to 33.76%, it still remains one of the worst affected states. The state also falls
under the “high food insecurity” category (MSSRF, 2008). Bihar records one ofthe lowest per capita incomes
(Economic Survey, 2023) and high undernutrition among children over 42.9% stunted (NFHS-5, 2021).
Comparing Bihar with the all-India level highlights the contrast between national progress and lagging
states. This dual focus helps to see whether broad declines in poverty are equally shared, or if states like
Bihar remain excluded from national development.

I.  Tendulkar Vs Rangarajan Methodology: Are These at Cross-Roads?

The Tendulkar Committee, established in 2005 and reporting in 2009, amended the existing poverty
line approach without creating a completely new one. It adopted the 2004-05 urban poverty line from the
previous Lakdawala Committee. Still, it changed it from a Uniform Reference Period (URP) to a Mixed
Reference Period (MRP) to better reflect household consumption. The committee moved away from
calorie-based norms, which had been central to poverty measurement since 1979, citing a weak correlation
between calorie intake and actual nutrition outcomes. It also aimed to incorporate minimal spending on
health and education, which were previously overlooked. Notably, the Tendulkar method employed a single
all-India urban poverty line basket to estimate both urban and rural poverty at the state level, diverging
from the earlier practice of using separate baskets (GOI, 2014).
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While this approach improved the methodology, it faced criticism for underestimating poverty by not
accounting for changing economic conditions and rising per capita income.

The Rangarajan Committee was constituted in 2012 to review and improve the framework for estimating
poverty, and it submitted the report in 2014. This committee reintroduced the practice of constructing
separate poverty baskets for each sector. It is recommended that the food component of the poverty line be
based on ICMR criteria for calorie, protein, and fat intake,

emphasising nutritional adequacy. It further broadened the definition of poverty beyond just food to include
necessities such as clothing, rent, power, healthcare, and education, assigning higher weightage to these
items in urban areas (GOI, 2014). This approach is based on MMRP. Consequently, Rangarajan-based
estimates of poverty were significantly higher. According to the Tendulkar and Rangarajan methods, the
overall poverty rate in India in 2011-12 was 21.9% and 29.5%, respectively.

II. Review of Literature

The debate on how poverty should be measured in India has been shaped by two major committees the
Tendulkar Committee (2009) and the Rangarajan Committee (2014) as discussed above. The choice of
poverty basket - what items to include and how much weight to give them - directly change the poverty line
and therefore the number of people counted as poor. Deaton and Dréze (2002) study provides a systematic
critique of calorie-based poverty norms using NSS consumption expenditure data. They showed a weak
relationship between calorie intake and real consumption expenditure and argued that fixed calorie norms
are not well suited to capture changing consumption patterns, health requirements, and occupational
structures. Tendulkar’s method of moving away from calorie norms and instead used an urban consumption
basket for both rural and urban areas was considered flawed as it did not reflect actual rural consumption
needs (Subramanian 2010; Swaminathan 2010). Another important issue is the reference period used in
surveys. If people are asked about consumption over different time spans (for example, last week versus
last month), the calculated monthly consumption per person (MPCE) can change. That affects who falls
below the poverty line. Himanshu (2010; 2013) interrogates poverty trends by focusing on changes in
survey methodology, especially the shift from Uniform Reference Period (URP) to Mixed Reference Period
(MRP). Using NSS data, he argued that a substantial part of the observed decline in poverty after the mid-
2000s can be attributed to changes in recall periods rather than actual improvements in living standards.

Dreze and Khera (2017) shift the focus from expenditure-based poverty measurement to lived deprivation,
highlighting the disconnect between declining consumption poverty and persistent deficits in nutrition,
health, and public service access. Drawing on NSS data and administrative sources, they argue that
consumption-based measures fail to capture critical dimensions of well being, thereby necessitating
complementary multidimensional approaches to poverty assessment.

Rangarajan and Dev (2014) argue that India’s poverty measurement must be more explicit about what basic
needs are and how they are priced. They recommend separate rural and urban poverty baskets rather than a
single urban-based basket, because consumption patterns and prices differ across sectors. The report anchors
food needs to ICMR nutritional norms (calories, protein, fat) and raises the weight given to non-food items
such as rent, healthcare, education, and clothing. They also favour a Modified Mixed Reference Period
(MMRP) to better capture household consumption. Methodologically, their choices lead to higher poverty
lines and larger headcounts than the Tendulkar approach, showing how normative decisions shape results.
defended Rangarajan’s approach, showing that it produced higher poverty lines and therefore higher
poverty estimates.

Recent studies by Bhalla and Bhasin (2024) used the new HCES 2022-23 data to argue that India has nearly
eliminated extreme poverty, with rates falling below 5% at the World Bank’s

$1.9 PPP line. They emphasize that rapid consumption growth and welfare transfers have played a role,
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but they also acknowledge that results depend on the poverty line chosen. Their work shows how global
poverty lines and national poverty lines can produce different pictures. Ghatak (2024, 2025) has taken a
more cautious view, pointing out puzzles in poverty and inequality trends. He argues that while survey data
show sharp declines, inequality and structural issues in the labour market suggest that deprivation may not
have reduced as much as headline numbers imply. His work stresses the importance of looking beyond
consumption poverty to multidimensional measures.

Together, these studies highlight that poverty measurement is not just a technical exercise but a matter of
normative choices. Whether one uses Tendulkar, Rangarajan, or global poverty lines, the results differ
significantly. The literature suggests that we must be careful: are we truly counting the poor by capturing
their real deprivation, or are we engaged in poor counting by calculating numbers that look good but hiding
continuing deprivation and inequalities.

1. Counting the Poor

Estimating poverty rates involves two key components: the poverty line, which determines the minimum
expenditure required to cover basic necessities and distinguish the poor, and the monthly consumer
expenditure, which reflects the actual spending behaviour of households. For 2011- 12, the poverty lines
are obtained from the Planning Commission's official reports. For 2022- 23, these poverty lines were
adjusted for inflation using the Consumer Price Index (CPI) 2022- 23 in rural and urban areas.

Using 2011-12 and 2022-23 unit-level consumption expenditure data, the Monthly Per Capita
Consumption Expenditure (MPCE) was calculated for various social categories within each state and sector.
The poverty rate was then determined by calculating the percentage of individuals whose MPCE fell below
the defined poverty line.

Between 2011-12 and 2022-23, poverty lines in both Bihar and at all-India level increased sharply across
rural and urban areas as calculated by both the Tendulkar and Rangarajan methods. In rural Bihar, the
Tendulkar method specified a poverty line of Rs 778 in 2011-12, which increased to Rs 1427 in 2022-23,
marking an 83% rise (approximately over a decade). In urban areas, it increased from Rs 923 to Rs 1726,
an 87% increase. Interestingly, under the Rangarajan method, rural poverty rose similarly by 83%, from Rs
971 in 2011-12 to Rs 1781 in 2022-23. In urban areas, it increased from Rs 1229 to Rs 2298, a growth of
87%. Can that be a coincidence?

At an all-India level, under the Tendulkar method, the rural poverty line increased by 89%, from Rs 816
to Rs 1546, while in urban areas, it rose from Rs 1000 to Rs 1850 (a 85% increase). Using the Rangarajan
method, the rural poverty line also saw a 89% increase, from Rs 972 to Rs 1841, while in urban areas, it
increased from Rs 1407 to Rs 2603, reflecting a 85% rise. Overall, the Rangarajan methodology
consistently produces a higher poverty line than the Tendulkar approach in both states, but with a
coincidentally almost identical increase.

IV. Delving Deeper

It is interesting to look at poverty estimates at the state level for Bihar, especially when compared with the
all-India average. Such a comparison provides valuable insights into how Bihar’s development trajectory
aligns with or diverges from national trends, given its distinct development path and historical
challenges.

1. All-India

Using the Tendulkar committee method, the ST community registered the highest poverty rate in rural areas
at 42.7%, which declined to 11% in 2022-23, demonstrating a decrease of 31.7 percentage points. This was
followed by the SC and OBC groups, which experienced declines of 28.6 and 21.5 percentage points,
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respectively. When comparing the ST group with the general category, the poverty rate gap was 27.7
percentage points in 2011-12. Over 11 years, this gap has narrowed significantly to 9.7 percentage points.
For SC groups, the gap with the general category was 17.3 percentage points in 2011-12, which decreased
to 2.4 percentage points.

All India (Rural): Poverty Rates — Tendulkar Methodology
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Urban areas reflect the rural trend, where the ST community has the highest poverty rate at 23.3%, followed
by SC at 21.6%, and OBC groups at 16.2%. The poverty rate among the ST and the SC groups exceeded
those of the general category by 15.9 and 14.2 percentage points respectively. Over the next 11 years,
poverty rates fell to below 4% for ST, SC, and OBC groups, while the general category registering less
than 1%.

All India (Urban): Poverty Rates- Tendulkar Methodology
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Using the Rangarajan method, in rural sectors, the ST group has the highest poverty rate at 60% in 2011-
12, which dropped to 23.5%, showing a decline of 36.5 percentage points. The SC group experienced a
decrease of 38 percentage points. When comparing the ST community
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with the general community, the gap in terms of poverty rates was 32.5 percentage points, which narrowed
to 17.5 percentage points over the next decade.

All India (Rural) : Poverty Rates - Rangarajan Methodology

80.0
59.9
60.0 49.2
39.4 41.4
0o 23.5 275
20.0 11.2 11.4
l 8.8 6.0
0.0 1 ==l == =
ST SC OoBC General Overall

m2011-12 = 2022-23

Source: Author’s Calculation based on unit-level data from HCES 2011-12 and 2022-23

In urban areas, the ST group again has the highest poverty rate at 43.7%, which declined to 17.3% in 2022-
23. The gap in poverty rates between ST and the general category narrowed from 23.7 percentage points
to 11.2 percentage points. The SC category also experienced a significant decline from 45.2% to 13.2%
over 11 years. The poverty rate difference between the SC and general categories was 25.2 percentage
points in 2011-12, dropping to 11.2 percentage points. Overall, poverty in rural areas declined by 30
percentage points, while in the urban sector it decreased by 22.7 percentage points.

All India (Urban) : Poverty Rates - Rangarajan
Methodology
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Tendulkar and Rangarajan's methodologies differ significantly in their estimation of poverty across social
groups, especially in urban areas. In 2011-12, the poverty rates according to the Rangarajan Method were
consistently higher for ST, SC, and OBC than Tendulkar's Method in urban areas. For instance, in urban
areas, Rangarajan's method reported the poverty rate for the ST group at 43.7%, nearly twice of Tendulkar's
estimate. Similarly, the SC group was 45.2% under Rangarajan and 21.6% under Tendulkar. Although the
two methods use different approaches to estimate poverty, both reveal that poverty has declined sharply in
the last 11 years, and the poverty gap between marginalized groups and the general population has dropped
significantly.

182



Counting Poor or Poor Counting? e Pooja Priya
ii.  Bihar

Using the Tendulkar method, in rural areas, the overall poverty rate in Bihar fell significantly from 33% to
3.5%. The ST community had the highest poverty rate at 59.3%, which declined to 8.6% in 2022-23,
showing a reduction of 50.7 percentage points, followed by SC and OBC groups, which experienced a
decrease 0f 45.6 and 28.5 percentage points, respectively, during the period. Comparing the ST group with
the general category, the poverty rate gap was 36 percentage points in 2011-12. However, over 11 years,
this gap narrowed to 4.6 percentage points. For SC groups,

the gap with the general category in poverty rate was 28.4 percentage points in 2011-12, which reduced to
2.1 percentage points.

Bihar (Rural): Poverty Rates — Tendulkar
Methodology
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community was at the bottom of all categories in urban areas, at 43% in 2011-12. In

2022- 23, the poverty rate among SC populations declined to 4.8 %, a massive 39 percentage point decline.
For the OBC group, poverty fell from 32.9% to 2.3% (a drop of 30.6 percentage points).

Bihar (Urban): Poverty Rates- Tendulkar Methodology
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Using the Rangarajan committee method, poverty rates in rural sectors for 2011-12 show a marginal
variation across SC, ST, and OBC groups. The ST group has the highest poverty rate at 99.6%, followed
closely by SCs at 98%, and then OBCs at 97%. Over the next decade, poverty was sharply declining across
all social groups. The OBC group experienced a decline of 91.2 percentage points, the SC group by 88.8
percentage points, the ST group by 84.8 percentage points, and even the general category showed a decline
of 81.8 percentage points.
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In urban areas, the OBC group had the highest poverty rate at 93.4%, which decreased to 10.2%, showing
a reduction of 83.2 percentage points. Overall, poverty in rural areas fell by

88.3 percentage points, while in the urban sector, it declined by 79.6 percentage points, reflecting
significant improvements.

Bihar (Urban) : Poverty Rates - Rangarajan Methodology
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It is visible that Tendulkar and Rangarajan methodologies offer markedly different pictures of poverty in
Bihar, especially in 2011-12. According to the Tendulkar method, the rural poverty rate was 33%, with
significant differences among socioeconomic groups (ST at 59.3%, SC at 51.3%, and OBCs at 30.2%). In
contrast, the Rangarajan approach reported extremely high rural poverty rates: 99.6% for STs, 98% for
SCs, and 97% for OBCs, suggesting that nearly the entire population was below the poverty line. However,
both methods predict a substantial decline in poverty over the following decade. Rural poverty using the
Tendulkar method declined by 29.5 percentage points, while Rangarajan's estimates indicate a decline of
88 percentage points.

Our estimates reveal that although the incidence of poverty has reduced significantly in Bihar in the last
decade but have consistently remained above than the national average, especially in the SC and OBC
groups, under both Tendulkar and Rangarajan Methodologies. This disparity was more pronounced in the
urban areas, highlighting limited and uneven reach of urban safety nets.
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V. Conclusions

Comparing poverty estimates of Bihar state with the national average , reveals intriguing findings and
points towards potential methodological enhancements, including the NSSO data. The decline in poverty
rates across social groups both at the all-India level and in Bihar, applying both Tendulkar and Rangarajan
methodologies based on 2011-12 and 2022-23 unit- level data from household consumer expenditure
surveys conducted by NSSO under MOSPI, indicates significant decline. However, the magnitude of this
decline varies sharply depending on how poverty is defined and measured. Overall, our analysis shows a
notable decrease in poverty among all social groups over the last 11 years, highlighting the broad
effectiveness and inclusiveness of various welfare schemes. The contrast between the two methodologies
is particularly stark in Bihar, where Rangarajan-based estimates for 2011-12 suggest near- universal
poverty while Tendulkar-based estimates for 2022-23 indicate poverty levels below 5% for most social
groups in both rural and urban settings.The Rangarajan Committee’s methodology consistently reports
higher poverty levels, particularly among SCs and STs. Our estimates suggest that the disparity between
rural and urban poverty has substantially diminished, but does that reflect the success of rural social welfare
initiatives? Poverty lines ranging from Rs 1500 to Rs 2500 per month per person remain inadequate to
cover essential needs such as food, education, and healthcare, which eludes our attention. These findings
suggest that the on-going poverty debate in India is no longer centered

on whether poverty has declined, but on what is being counted as poverty. Methodological choices
regarding poverty lines, poverty baskets, and price adjustments significantly shape both levels and trends
of poverty estimates. Without context-sensitive measurement framework, poverty assessment may become
an exercise in poor counting rather than a meaningful assessment of deprivation. Integrating consumption-
based measures with multidimensional indicators can provide a more comprehensive understanding of
poverty.
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India’s Free Trade Agreements in the 21st Century: Strategic Instruments
of Economic Diplomacy in an Evolving Global Trade Environment

Pankaj Kumar
Abstract

In the context of evolving global trade dynamics, this study examines India’s Free Trade Agreements
(FTAs) as strategic instruments of economic diplomacy in the 21st century. The research aims to analyze
the impact of FTAs on trade performance, compare their effectiveness across regions, assess sectoral
outcomes, and explore the role of geopolitical considerations in shaping India’s trade policy. A mixed-
method approach is employed, combining quantitative analysis of secondary trade data with qualitative
review of policy documents and existing literature. The findings reveal that while FTAs have increased
trade volumes, they have often resulted in higher import growth than exports, leading to persistent trade
imbalances. Sectoral analysis indicates uneven gains, with benefits concentrated in pharmaceuticals and
services, while agriculture and small-scale industries face challenges. Low utilization of FTAs due to
procedural complexities further limits their effectiveness. The study recommends enhancing export
competitiveness, aligning trade and industrial policies, simplifying rules of origin, and adopting a strategic,
data-driven approach to negotiations. It concludes that although FTAs remain vital tools of economic
diplomacy, their effectiveness depends on coherent policy design, domestic preparedness, and alignment
with broader strategic objectives.

Keywords: Free Trade Agreements, Economic Diplomacy, Trade Imbalance, Export Competitiveness,
Geopolitics

1. Introduction

In the 21st century, Free Trade Agreements (FTAs) have emerged as crucial instruments of economic
diplomacy, enabling countries to expand trade, attract investment, and strengthen strategic partnerships.
For India, FTAs are not merely tools of trade liberalization but integral components of its broader foreign
economic policy, aimed at enhancing its position in an increasingly competitive and geopolitically complex
global economy’. As global trade dynamics evolve—particularly in the aftermath of the COVID-19
pandemic and rising geopolitical tensions—India’s engagement with FTAs reflects a careful balance
between openness and strategic autonomy?.

India’s FTA journey has been marked by both ambition and caution. Agreements with regions and countries
such as the Association of Southeast Asian Nations (ASEAN), Japan, and South Korea were initially
pursued to integrate India into global value chains and boost export growth®. However, the outcomes have
been mixed, with several agreements leading to increased imports without a corresponding rise in exports,
thereby widening trade deficits®. These challenges have prompted a re-evaluation of India’s trade strategy,
shifting the focus from purely economic gains to broader strategic considerations such as supply chain
resilience, domestic industrial development, and geopolitical alignment®.

Furthermore, India’s decision to opt out of major multilateral agreements like the Regional Comprehensive
Economic Partnership (RCEP) underscores its cautious approach toward trade liberalization®. Instead, India
is increasingly pursuing selective and strategic FTAs, including ongoing negotiations with developed
economies and emerging partners’.
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This evolving approach highlights the growing importance of FTAs as tools for advancing not only
economic objectives but also national security and global influence?®.

Against this backdrop, the present study examines India’s FTAs as strategic instruments of economic
diplomacy, analyzing their economic impact, sectoral implications, and geopolitical significance in shaping
India’s role in the global trade architecture.

I. Review of Literature

The literature on India’s Free Trade Agreements (FTAs) reflects a mix of optimism and critical assessment
regarding their effectiveness as tools of economic diplomacy. Krishna (2021) provides a foundational
analysis of India’s FTAs, arguing that while these agreements were intended to enhance trade integration,
their outcomes have often been uneven. The study highlights structural issues such as limited export
competitiveness and inadequate domestic preparedness, which have constrained the benefits of
FTAs.Expanding on this, Krishna (2024) conceptualizes trade agreements as strategic instruments rather
than purely economic tools. The paper emphasizes that India’s FTA strategy is increasingly shaped by
geopolitical considerations, including supply chain resilience and global positioning. This shift suggests a
move away from traditional trade liberalization towards a more cautious and interest-driven
approach.Kanupriya (2025) examines India’s Comprehensive Economic Partnership Agreements
(CEPAs) with Japan and South Korea, focusing on renegotiation efforts. The study finds that initial
agreements failed to deliver expected gains due to tariff imbalances and rules of origin issues.
Renegotiations aim to correct these asymmetries, reflecting India’s evolving trade priorities.Similarly,
Suriaganth and Abdullah (2024) provide a comparative evaluation of India’s FTAs, concluding that their
effectiveness varies significantly across sectors and partner countries. While some agreements have led to
trade creation, others have resulted in trade diversion and increased imports without proportional export
growth.The ASEAN-related studies offer deeper empirical insights. Singh (2021) analyzes the India—
ASEAN FTA and identifies both trade creation and diversion effects, suggesting that benefits are not
uniformly distributed. Complementing this, Khati and Kim (2022) use a gravity model to assess export
performance, finding that India’s exports to ASEAN have grown, but not at the expected scale, indicating
underutilization of FTA potential. From a broader policy perspective, Narlikar (2021) situates India’s trade
policy within the context of the Modi government, emphasizing a shift toward protectionism and strategic
autonomy. This aligns with Leal-Arcas (2024), who highlights the geopolitical dimensions of India’s trade
relations, particularly with the European Union, where trade negotiations are intertwined with energy
security and global politics.Earlier empirical work, such as the 2016 ex post evaluation of the India—
ASEAN FTA, reinforces these findings by demonstrating mixed outcomes, with some sectors benefiting
while others face competitive pressures. More recent developments, as reported by the Economic Times
(2026), indicate India’s continued engagement in FTAs, such as the proposed India—New Zealand
agreement, reflecting its strategic importance in global trade architecture.

II. Research Gap

Despite extensive literature, several gaps remain. First, most studies focus on individual FTAs or specific
regions (e.g., ASEAN), lacking a comprehensive comparative framework across multiple agreements.
Second, there is limited integration of geopolitical analysis with quantitative trade outcomes. Third, recent
shifts in India’s trade strategy—particularly post-pandemic supply chain realignments—are underexplored.
Finally, sector-specific and firm-level impacts remain insufficiently studied.

III. Statement of the Problem

Although India has actively pursued FTAs as instruments of economic diplomacy, their overall
effectiveness in enhancing trade performance and strategic positioning remains ambiguous. Many
agreements have resulted in uneven benefits, with concerns over trade deficits, limited export growth, and
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inadequate domestic readiness. This raises a critical question: To what extent have India’s FTAs succeeded
in achieving their intended economic and strategic objectives, and what factors explain their mixed
outcomes? Addressing this problem is essential for designing a more coherent and effective trade policy
framework.

IV. Research Objectives

The study aims to examine India’s Free Trade Agreements (FTAs) as instruments of economic diplomacy.
The specific objectives are:

1. To analyze the overall impact of India’s FTAs on trade performance, particularly in terms of
exports, imports, and trade balance.

2. To compare the effectiveness of different FTAs across regions and partner countries (e.g.,
ASEAN, Japan, South Korea, EU).

3. To evaluate sector-wise impacts of FTAs, identifying sectors that have benefited or suffered due to
trade liberalization.

4. To examine the role of geopolitical and strategic considerations in shaping India’s FTA policy in
the 21st century.

5.  To assess the extent of utilization of FTAs by Indian firms, including issues related to rules of
origin and tariff structures.

6. To analyze recent shifts in India’s FTA strategy, particularly in the context of post-pandemic
supply chain realignments and global trade dynamics.

7. To identify key factors responsible for the mixed outcomes of India’s FTAs, including domestic
preparedness, competitiveness, and policy constraints.

V. Research Methodology

This study adopts a mixed-method research design to comprehensively examine India’s Free Trade
Agreements (FTAs) as instruments of economic diplomacy in the 21st century. The analysis is based on
both quantitative and qualitative approaches. The quantitative component relies on secondary data collected
from sources such as the Ministry of Commerce and Industry, Government of India, UN Comtrade, World
Bank, and WTO databases to assess trends in exports, imports, and trade balances across major FTA partner
regions including ASEAN, Japan, South Korea, and the European Union. Statistical tools, including
comparative analysis and trend analysis, are used to evaluate trade performance before and after the
implementation of FTAs. Additionally, where relevant, gravity model insights from existing literature are
incorporated to support empirical findings. The qualitative component involves a systematic review of
existing literature, policy documents, and research papers to understand the geopolitical and strategic
dimensions of India’s FTA policy. Sector-wise analysis is conducted to identify differential impacts across
industries, while case studies of key agreements (such as India—~ASEAN and CEPAs with Japan and South
Korea) are used to provide contextual depth. The study also considers firm-level challenges, particularly in
relation to FTA utilization, through secondary evidence on issues like rules of origin and compliance
barriers. Overall, this integrated methodology enables a holistic assessment of the economic, sectoral, and
strategic implications of India’s FTAs in the evolving global trade environment.
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VI. Results and Discussion

The analysis of India’s Free Trade Agreements (FTAs) in the 21st century reveals a complex and nuanced
picture, where economic outcomes are closely intertwined with strategic and geopolitical considerations.
The findings suggest that while FTAs have contributed to India’s integration into the global economy, their
overall effectiveness as instruments of economic diplomacy remains uneven and context-dependent.

1. Impact on Trade Performance

The empirical assessment of India’s FTAs indicates that their impact on trade performance—particularly
exports, imports, and trade balance—has been mixed. In several cases, FTAs have led to an increase in
bilateral trade volumes; however, this growth has often been driven more by rising imports than exports.
For instance, agreements with ASEAN, Japan, and South Korea have resulted in significant import surges
in sectors such as electronics, machinery, and chemicals.

Exports, on the other hand, have not experienced proportional growth, reflecting structural constraints
within the Indian economy. These include limited diversification of export baskets, low value addition, and
competitiveness issues in manufacturing. Consequently, trade deficits with several FTA partners have
widened, raising concerns about the long-term sustainability of such agreements.

However, it is important to note that certain sectors—such as pharmaceuticals, information technology
services, and textiles—have benefited from improved market access under FTAs. This indicates that the
gains from FTAs are highly sector-specific rather than uniformly distributed across the economy.

2. Comparative Effectiveness Across Regions

The comparative analysis of India’s FTAs across different regions highlights significant variations in their
effectiveness. The India—~ASEAN FTA, for example, has demonstrated both trade creation and trade
diversion effects. While it has facilitated increased trade flows, it has also exposed domestic industries to
heightened competition from lower-cost imports.

In contrast, agreements with developed economies such as Japan and South Korea have been less effective
in boosting exports due to stringent quality standards, non-tariff barriers, and complex rules of origin.
Similarly, ongoing negotiations with the European Union reflect a more cautious approach, as India seeks
to balance market access with domestic regulatory concerns.

These variations underscore the importance of partner country characteristics, including economic
structure, market size, and regulatory frameworks, in determining the outcomes of FTAs.

3. Sector-Wise Impacts

The sectoral analysis reveals that FTAs have had divergent effects across industries. Export-oriented and
globally competitive sectors, such as pharmaceuticals and IT services, have generally benefited from
reduced tariffs and improved market access.

Conversely, labor-intensive and import-competing sectors—such as agriculture, dairy, and small-scale
manufacturing—have faced significant challenges. Increased imports in these sectors have led to concerns
about job losses and declining domestic production.

The automobile and electronics sectors present a mixed picture. While FTAs have facilitated access to
cheaper inputs and intermediate goods, they have also intensified competition from foreign producers,
limiting the growth of domestic industries.

189



This uneven sectoral impact highlights the need for complementary domestic policies to enhance
competitiveness and support vulnerable industries.

4. Geopolitical and Strategic Dimensions

One of the most significant findings of this study is the growing importance of geopolitical considerations
in shaping India’s FTA strategy. In the post-2010 period, and especially after the COVID-19 pandemic,
India’s approach to FTAs has shifted from a purely economic focus to a more strategic orientation.

FTAs are increasingly viewed as tools for securing supply chains, strengthening regional alliances, and
enhancing India’s global influence. For instance, the emphasis on partnerships with countries in the Indo-
Pacific region reflects concerns about supply chain resilience and strategic competition.

Similarly, negotiations with developed economies are influenced by broader geopolitical factors, including
energy security, technological cooperation, and alignment with global value chains. This shift underscores
the role of FTAs as instruments of economic diplomacy rather than mere trade liberalization mechanisms.

5. Utilization of FTAs by Firms

Another critical aspect of the analysis is the extent to which Indian firms utilize FTAs. The findings indicate
that utilization rates remain relatively low, particularly among small and medium enterprises (SMEs).

Key challenges include:

e  Lack of awareness about FTA provisions
e  Complex rules of origin requirements

e  Administrative and compliance costs

e  Limited institutional support

As a result, many firms are unable to fully exploit the benefits of preferential tariffs and market access. This
underutilization significantly reduces the overall effectiveness of FTAs.

6. Post-Pandemic Shifts in FTA Strategy

The COVID-19 pandemic has led to significant changes in global trade dynamics, prompting India to
reassess its FTA strategy. There is a renewed focus on:

e  Diversifying supply chains

e  Reducing dependence on specific countries

e  Promoting domestic manufacturing under initiatives such as “Make in India”

Recent FTA negotiations reflect a more cautious and selective approach, with greater emphasis on
safeguarding domestic interests. India’s decision to opt out of the Regional Comprehensive Economic
Partnership (RCEP) exemplifies this shift, highlighting concerns about trade imbalances and domestic
industry protection.

VII. Key Findings

Based on the analysis, the study identifies the following key findings:
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1. Mixed Economic Outcomes: India’s FTAs have produced uneven results, with increased trade
volumes but persistent trade imbalances.

2. Export Competitiveness as a Constraint: Limited export diversification and competitiveness have
restricted India’s ability to fully benefit from FTAs.

3. Sectoral Asymmetry: Gains from FTAs are concentrated in a few sectors, while others face adverse
impacts.

4. Regional Variations: The effectiveness of FTAs varies significantly across partner countries and
regions.

5. Low Utilization Rates: Indian firms, particularly SMEs, underutilize FTAs due to procedural and
informational barriers.

6. Geopolitical Shift: India’s FTA strategy is increasingly influenced by geopolitical and strategic
considerations.

7. Policy Inconsistencies: There is a lack of coherence between trade policy and domestic industrial
policy, limiting the effectiveness of FTAs.

8. Post-Pandemic Realignment: Recent developments indicate a shift toward more cautious and
strategic engagement in FTAs.

VIII. Recommendations

In light of the findings, the study proposes the following recommendations to enhance the effectiveness of
India’s FTAs as instruments of economic diplomacy:

In light of the findings, several recommendations can be proposed to enhance the effectiveness of India’s
Free Trade Agreements (FTAs) as instruments of economic diplomacy. First, strengthening export
competitiveness is essential. India must invest significantly in infrastructure and logistics to reduce
transaction costs and improve efficiency. At the same time, promoting high-value manufacturing, along
with skill development and technological upgrading, will help Indian industries move up the global value
chain. Improved productivity and adherence to international quality standards will enable domestic firms
to compete more effectively in global markets.

Second, there is a need to align trade policy with industrial policy in a more coherent manner. FTAs should
not operate in isolation but must complement domestic industrial objectives. This requires identifying
priority sectors for export promotion, offering targeted support to vulnerable industries, and ensuring that
trade liberalization contributes positively to industrial growth. Such alignment will allow India to maximize
the benefits of FTAs while mitigating potential negative impacts on domestic sectors.

Third, enhancing the utilization of FTAs is crucial, as many agreements remain underused. Simplifying
rules of origin and reducing complex documentation procedures can make FTAs more accessible, especially
for small and medium enterprises (SMEs). Additionally, increasing awareness through capacity-building
programs and strengthening institutional support systems will help businesses take full advantage of these
agreements. The use of digital platforms and trade facilitation measures can further streamline processes
and improve participation.

Fourth, India should adopt a more strategic and data-driven approach to FTA negotiations. This includes
conducting comprehensive impact assessments before entering into agreements, prioritizing trade partners
with high levels of economic complementarity, and incorporating safeguards to protect sensitive domestic
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sectors. Such a calibrated approach will ensure that FTAs align with national economic priorities and long-
term strategic interests.

Fifth, sector-specific strategies are necessary to address the uneven impact of FTAs across different
industries. For instance, agriculture and dairy sectors may require protective measures and subsidies to
remain competitive, while manufacturing sectors should be supported through innovation and research and
development (R&D). Similarly, expanding services exports through regulatory cooperation with partner
countries can open new avenues for growth. These targeted interventions will help balance the costs and
benefits of trade liberalization.

Sixth, India should leverage FTAs as tools of economic diplomacy to strengthen its geopolitical position.
By deepening regional and global partnerships, enhancing its integration into global value chains, and
promoting strategic sectors such as renewable energy and digital trade, India can increase its global
influence and economic resilience. This broader perspective will ensure that FTAs contribute not only to
economic growth but also to strategic objectives.

Seventh, establishing robust monitoring and evaluation mechanisms is essential for assessing the
effectiveness of FTAs. Regular reviews of trade outcomes, sector-wise impact assessments, and well-
defined mechanisms for renegotiation and dispute resolution will enable policymakers to make timely
adjustments. Continuous evaluation will ensure that FTAs remain relevant and responsive to changing
economic conditions.

Finally, in the post-pandemic global environment, India must adapt its trade policies to new challenges and
opportunities. Emphasis should be placed on building resilient supply chains, diversifying trade
partnerships, and maintaining a balance between openness and strategic autonomy. Such an approach will
help India remain competitive in the evolving global trade landscape while safeguarding its domestic
economic interests.

IX. Conclusion

The study concludes that India’s FTAs in the 21st century have functioned as important instruments of
economic diplomacy, but their effectiveness has been constrained by structural, sectoral, and policy-related
factors. While FTAs have facilitated trade integration and strategic engagement, their benefits have been
uneven and often accompanied by challenges such as trade imbalances and underutilization. The evolving
global trade landscape, characterized by geopolitical tensions and supply chain disruptions, has further
underscored the need for a more strategic and coherent approach to FTAs. By addressing existing gaps and
implementing targeted policy measures, India can enhance the effectiveness of its FTAs and leverage them
as powerful tools for economic growth and global influence.

Notes

! Government of India, Foreign Trade Policy and Economic Diplomacy Strategy, Ministry of Commerce
and Industry, various reports.

2 World Trade Organization (WTO), World Trade Report 2022: Climate Change and International Trade.

3 Association of Southeast Asian Nations, ASEAN-India Trade in Goods Agreement (AITIGA), 2010;
Government of India, Ministry of Commerce.

* NITI Aayog, A Note on Free Trade Agreements and Their Impact on India, 2018.

> UNCTAD, Trade and Development Report, various issues.
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¢ Regional Comprehensive Economic Partnership Agreement documents and Government of India
statements (2019).

7 Ministry of Commerce and Industry, Government of India, India’s Ongoing FTA Negotiations, official
updates.

8 Baldwin, R. (2016), The Great Convergence: Information Technology and the New Globalization,
Harvard University Press.
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An Examination of Gender Equality and The Empowerment
of Women in Bihar's Workforce:

Manvi
Abstract:

Gender inequality has been a persistent issue in Bihar's workforce for decades, where women face various
forms of discrimination and barriers that limit their participation and empowerment. This study aims to
examine the current state of gender equality and the empowerment of women in Bihar's workforce,
highlighting important factors contributing to these issues. This study also sheds light on other influential
factors such as lack of supportive policies and infrastructure that hinder equal employment opportunities
for women. The absence or weak implementation of laws promoting gender equality further contributes to
the persistence of discriminatory practices against female employees. This study highlights how gender
inequality continues to impede the full potential and contribution of women in Bihar's workforce. The
findings emphasize the need for a multi-faceted approach involving policy changes, mind-set shifts, and
effective implementation strategies to achieve gender equality and empower women in the state's workforce.

Keywords:- women empowerment, gender equality, workforce, employment and government policy:
Introduction:

Imagine a workforce where every talent is recognized, regardless of gender. In Bihar, this vision seems
distant despite the state’s rich cultural heritage and potential for growth. The examination of gender equality
in Bihar's workforce reveals both challenges and opportunities that are pivotal for economic development.
Women play an essential role in shaping communities and driving progress but often face barriers that limit
their full participation. Understanding the significance of empowering women in the labor market cannot
be overstated. When women thrive, families flourish, economies grow stronger, and societies become more
equitable. This research paper delves into the current landscape of gender equality within Bihar's workforce
to uncover critical insights about empowerment initiatives while highlighting areas needing urgent
attention. Join us as we explore a journey toward greater equity and inclusion because everyone deserves a
chance to contribute to society's success.

Overview of gender equality in Bihar's workforce:

The low participation of women in the workforce can be attributed to various factors such as cultural norms,
lack of education and training opportunities, and limited access to resources. A significant challenge facing
women in Bihar is restricted mobility due to social and cultural restrictions. Women are often confined to
their households, preventing them from seeking employment or engaging in economic activities. Bihar is
the third most populous state in India, with a population of over 120 million people. However, despite its
size and untapped potential, the state has one of the lowest labour force participation rates for women in
the country, standing at only 16.1%. This is significantly lower than the national average of 23.7%.

Cultural norms also dictate that women perform traditional caregiving roles within the household, limiting
their ability to pursue work outside of their homes. Moreover, due to a lack of education and training
opportunities, many women do not have the necessary skills or qualifications for formal employment.

Empowerment initiatives in Bihar:

Despite these challenges, there have been significant efforts towards promoting gender equality and
empowering women in Bihar's workforce.

Economics
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One such initiative is the 'Jeevika' program launched by the Government of Bihar with support from the
World Bank. The program aims to enhance the livelihoods of rural women by providing them with training
and opportunities for self- employment. Other initiatives include the 'Bihar Gender Equality Promotion'
scheme, which focuses on creating an enabling environment for women's empowerment through education,
training, and awareness programs. Additionally, various NGOs and grassroots organizations are working
towards promoting equal opportunities for women in the state through skill-building programs and
microfinance initiatives.

Challenges and future prospects:

While these initiatives have had a positive impact on promoting gender equality in Bihar's workforce, there
are still significant challenges that need to be addressed. One of the key issues is the lack of access to
education and vocational training for girls and women, particularly in rural areas. Moreover, cultural norms
and societal expectations continue to hinder women's participation in the labour force. There is a need for
a shift in mind-set and attitudes towards women's roles within society. Furthermore, there is a lack of
supportive policies and measures that address the specific needs of women in the workforce, such as
maternity leave and childcare facilities. However, with increasing awareness about gender equality and on-
going efforts towards empowering women, there is hope for a more equitable future for women in Bihar's
workforce. The state has immense potential for economic growth, and with the full participation of women,
this potential can be harnessed to propel development.

Background information on Bihar's workforce and gender equality issues:

Bihar, a state in eastern India, has witnessed significant economic changes over the years. However, its
workforce still grapples with deep-rooted gender inequality. Women represent only a fraction of the total
labor force, often relegated to informal and low-paying jobs. Cultural norms and socio-economic barriers
significantly affect women's participation in Bihar's economy. Traditional roles often prioritize men as
breadwinners, leaving women undervalued and underutilized in various sectors. Education disparities
further compound these issues. Many girls face challenges accessing quality education due to societal
expectations or financial constraints. This lack of educational opportunities limits their employability and
empowerment within the workforce. Despite recent advancements, such as government initiatives aimed at
uplifting women’s status, substantial gaps remain. Addressing these gender equality concerns is essential
for fostering an inclusive work environment that benefits all members of society.

Literature Review:

Klasen and Pieters (2015) examined the factors that explain the stagnation of female labour force
participation in urban India. Using data from the India Human Development Survey, the authors employed
a decomposition analysis to explore the role of different factors such as education, fertility, and household
structure. The study found that changes in the composition of the female population and their family
background have a significant impact on female labour force participation. Banerjee (2019) investigated
the relationship between gender equality and female labour force participation in India. The author used
secondary data from various sources, including the National Sample Survey and the World Economic
Forum's Global Gender Gap Report. The study found that gender inequality in education and employment
opportunities, as well as cultural norms and gender roles, are important factors contributing to low female
labour force participation in India. Gupta (2019) examined the nature and constraints of female labour force
participation in India using a qualitative approach, with data collected through in-depth interviews with
women and experts. The study found that social norms, family responsibilities, and lack of education and
training opportunities are key constraints to women's participation in the labour force. The author also
suggested policy recommendations such as affirmative action and skill development programs to increase
women's participation. Deshpande and Singh (2021) explored the reasons behind the declining labour force
participation of Indian women. Using a nationally representative data set, the authors employed descriptive
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statistics and logistic regression analysis. They found that while some women choose to exit the labour
force due to their preference for domestic work, others are pushed out due to discrimination and lack of
opportunities. The study also highlighted the importance of increasing education and skill development
opportunities for women to improve their labour force participation.

Research Gap:

Despite significant progress towards gender equality and women's empowerment in various parts of India,
there is a noticeable gap in the research and understanding of these issues within the state of Bihar. While
several studies have been conducted on gender equality and women's empowerment at a national level,
there is limited research specifically focused on Bihar's workforce. One major research gap that needs to
be addressed is the lack of data and statistics on women's participation in the workforce in Bihar.
Additionally, there is also a lack of research on the challenges faced by women workers in Bihar. The few
existing studies have highlighted issues such as low wages, poor working conditions, discrimination, and
harassment faced by female workers in various industries. However, with a state-specific focus on research,
it could provide more insight into how these challenges manifest themselves across different sectors and
geographies within Bihar. Another crucial aspect that has not received much attention through research is
the role of education for girls and its impact on their employment opportunities. Despite efforts towards
promoting education for girls over recent years, many girls are still dropping out before completing their
education due to social norms or financial constraints.

Research Objective:

The research objective is a critical component of any research paper. It serves as the foundation for the
entire study and provides structure and direction to the research process. In this section, we will outline the
8 main research objectives that guided our investigation into gender equality and women's empowerment
in Bihar's workforce.

To examine the current state of women's participation in Bihar's workforce:

To determine best practices for achieving gender equality in the workplace:

To understand the impact of traditional stereotypes on women’s access to decent work:
To make recommendations for policy interventions and future research:

Research Methodology:

The research methodology used in this study aimed to provide a comprehensive and objective analysis of
gender equality and the empowerment of women in Bihar's workforce. To achieve this, a mixed-method
approach was utilized, combining both qualitative and quantitative methods. Firstly, a review of literature
was conducted to gather background information on the topic. This involved examining existing studies,
reports, and articles related to gender equality and women's empowerment in Bihar's workforce. Next,
primary data was collected through surveys from a sample of 200 women working in various industries
across Bihar. Furthermore, focus group discussions (FGDs) were conducted with both male and female
employees to gain deeper insights into their perceptions about gender equality in the workplace. These
discussions helped understand the cultural norms and biases that contribute to unequal treatment of men
and women at work. This research methodology provides a thorough understanding of gender equality and
women's empowerment in Bihar's workforce, and its findings can serve as a valuable resource for
policymakers, NGOs, and other organizations working towards creating a more gender-inclusive
workplace.
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Hypotheses:

H 0: There is a significant difference in the average income of women compared to men in Bihar's
workforce. H 1: There is no significant difference in the average income of women compared to men in
Bihar's workforce.

Findings:

The overall participation of women in Bihar's workforce has increased over the years, but still remains
significantly lower than that of men. Women in rural areas face more barriers to employment compared to
their urban counterparts, due to factors such as limited access to education and traditional gender roles. The
government initiatives such as Mahatma Gandhi National Rural Employment Guarantee Act (MGNREGA)
have played a crucial role in increasing women's participation in the workforce by providing job
opportunities in rural areas. Traditional patriarchal norms and societal expectations discourage women from
pursuing careers and seeking leadership positions, leading to a lack of representation of women at higher
levels within organizations. Most workingwomen in Bihar are engaged in low-paying sectors such as
agriculture, household work, and casual labour, which not only restricts their earning potential but also
limits their advancement opportunities. Lack of access to quality childcare facilities poses significant
challenges for working mothers, often forcing them to choose between their career and family
responsibilities. Gender-based violence and harassment at workplaces are widespread issues faced by
workingwomen in Bihar, with many cases going unreported due to fear or stigma attached to speaking out.

Suggestions:

Achieving gender equality in Bihar's workforce requires a multi-faceted approach that involves addressing
systemic issues, challenging societal norms, promoting education, providing support for entrepreneurship,
and enforcing laws and policies. It is essential for the government to take concrete actions towards creating
an inclusive work environment where men and women have equal opportunities for employment, growth,
and success. Implementing Gender-Specific Employment Programs: The government of Bihar should
develop and implement employment programs that specifically target women and their needs. This could
include skill development training, microfinance initiatives, and job placement opportunities in non-
traditional sectors. Promoting Equal Pay for Equal Work: Adhering to the principles of equal pay for equal
work is crucial in ensuring gender equality in the workforce. The government must enforce laws that
mandate companies to pay men and women equally for the same job role. Encouraging Higher Education
among Women: In order to bridge the gender gap in the workforce, it is important to invest in education
for girls and women. This would equip them with necessary skills and knowledge to compete on an equal
footing with men. Addressing Social Norms and Stereotypes: There is a need to challenge traditional gender
roles and stereotypes through awareness campaigns, cultural programs, and educational initiatives. This
would help create a more inclusive societal mind-set towards gender equality. Providing Safe Working
Environments: Women often face harassment, discrimination or violence at their workplace which hinders
their growth and participation in the labour force. The government must ensure safe working environments
where women can feel secure while performing their jobs. Increasing Access to Healthcare Facilities: Lack
of access to healthcare services can impact a woman's ability to participate in the workforce. The
government should prioritize improving healthcare facilities especially for women living in rural areas
where they have limited access. Strengthening Laws and Policies: The existing laws and policies related to
gender equality must be strengthened, enforced and monitored regularly to ensure their effective
implementation. This would act as a deterrent against discriminatory practices in the workplace. Promoting
Male Involvement: Gender equality is not just a women's issue, but rather a societal issue that requires the
involvement of all genders. The government should encourage male involvement in initiatives promoting
gender equality and empower them to become champions of change in their communities.
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Conclusion:

Gender equality in the workforce is not just a moral imperative; it is also essential for economic growth and
societal progress. In Bihar, despite facing significant challenges, there have been efforts towards promoting
gender equality and empowering women. However, there is still a long way to go to ensure equal
opportunities for women in the state's workforce. The government, in collaboration with civil society
organizations and the private sector, must continue to work towards creating an enabling environment for
women's empowerment. This includes providing access to education and training opportunities, addressing
cultural norms and biases, and implementing supportive policies that cater to the specific needs of women
in the workforce. By promoting gender equality in Bihar's workforce, we can unlock the full potential of
the state and create a more inclusive society where everyone has an equal opportunity to contribute towards
its development.
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Introduction

The dynamics of Agricultural Marketing, being multi-dimensional, looks into primarily the developmental
policies as the focal theme of India’s planning process:- the process of driving the various segments of
social structures to the path of progress. Based largely on the parameters of agricultural marketing and
social development there has been adequate recognition of the fact that certain variables of economic
deprivation, especially in tribal belts, have not changed meaningfully in all these years despite our efforts,
zeal, initiatives and resource layout. The expectations of developmental gains trickling down to the roots
of the society are yet to materialise optimally. The target group, though may be dwindling in percentage
terms, is becoming giant in absolute numbers. This is a challenge to policy makers. All these are to be faced
with heavy constraints on fiscal, physical as well as natural resources. Tribal upliftment has been accorded
top priority in the national agenda. Their progress and well being has been of central importance in our
plans for national development and for the preservation as well as enrichment of our cultural heritage and
artistic traditions. Since tribal constitute one of the sensitive segments of population, efforts for their
acculturation and integration should not undermine their identity. Percolation of benefits of development
to the tribal has been marked by problem and challenges. Inspite of our consistent efforts for the last five
decades, we have not achieved much as far as the integration of tribal in the national mainstream is
concerned. Their economic right have not been protected in a right way. It is imperative to acquaint the
tribal with the operational part of the various schemes launched for their overall socio-economic
development; particularly those specific schemes under which financial assistance is provided through
tribal cooperatives. In the light of the above, the basic purpose of this article is to establish such an
institutional arrangement which can secure to the tribal farmers their reasonable share in the price paid by
consumers.

Tribal Scenario :

The tribal population of the country is more than 8 percent of the total population of the country. Of the
total tribal population, about 85 percent is living in Gujarat, Chhattisgarh, Maharashtra, Orissa, Rajasthan
and West Bengal. The main clusters lies on the north-eastern periphery of Himalayas on the Meghalya
Plateau, in Chhotanagpur, on eastern flanks of Aravalies and the Vindhyan Uplans in east Rajasthan and
Madhya Pradesh and on the Sahyadri as well as Gujarat and in Himachal Valleys. Ecologically all these
areas are hilly, forested or semi-arid and largely negative from the point of view of supporting settlements
of agricultural communities on a large scale. Their life style is largely being conditioned by their eco system.

Tribal Farming

Agriculture is the mainstay of tribal economy both in term of quantitative contribution as well as labour
input. Land is a prized possession in tribal areas. However, the scale of operation at all levels puts the
constraints on professional, managerial inputs in the activity. The most vulnerable are the small and
marginal farmers. Tribal economy and tribal culture is also reflected in their operations. But the agro-
climatic conditions and the resource potentials vary considerably from one tribal area to another. On the
one hand, there are rich regions with vast agricultural lands which are underutilised. Apart from these two
extreme situations, there are a large number of tribal groups which are still at the food gathering stage;
some other practise shifting cultivation; yet other may be pursuing settlement cultivations.
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** Former Learning Head & Asst. General Manager, Baroda Academy, Jaipur
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This shows that there are endless variations in the tribal economy from shifting cultivation to settlement
agriculture. But even settled agriculture is also the primary source of livelihood for a good number of tribal
populations in India and this consists of terraced cultivation as wet rice besides upland cultivation. Most of
the tribal are marginal farmers having an average size of 0.48 hectares as against 0.39 hectares for all social
groups.

Forests are the second resources of tribals to draw their sustenance. The forest provides them food, fuel,
fodder, fibre, warmth, apart from satisfying the deep rooted sentiments. Tribal are born in forests and also
fold the inning their life in forests. So forests are their last succour in times of distress. Historically tribal
and forests have existed in symbiotic harmony, forests being natural abodes of various tribal groups play a
significant role in their life. It has been both a major means of livelihood for tribes and is significant part
of their culture and socio-economic lifestyle. They feel pleasure is collecting various items of Minor Forest
Produce (MFP) from the forests as an important source of earning and sustenance for their families’ food
budget. Such as accustomed collection of MFP supplement their meagre earnings from agriculture and
other allied sources (Since the forests are endowed with rich variety of minor forest items). According to
the studies conducted by the Ministry of Environment, in Bastar district of Chhatisgarh, in any family at
least two adult members of the house would receive approximately Rs 1500/- out of the total annual income
of Rs 1750/- through the sale of MFP. Similarly, a study in Gujarat region shows that between 25% of the
elderly persons and 70% of the children from the tribal families go to forest for collection of leaf,
vegetables, bamboo shrubs and other MFP for their domestic consumption as well as for marketing. It is
estimated that collection, processing and marketing of minor forest produce can generate a gainful
employment of 10 million standard persons per year (Gaikwad John. 1986). The National commission on
Agriculture in their report in 1976 observed that Minor Forest Produce has the potential to bring about an
economic revolution for the Scheduled Tribe and the minor forest production, collection, processing and
marketing can generate gainful employment for approximately one crore people every year. All these
studies bear out the doctrine that tribal life is inextricably intertwined with the collection of MFP. It is
noteworthy that most of MFP items have acquired commercial value due to national and international
demand. By and large the trade of MFP has been in the hands of private traders who are primarily interested
in the short term gain rather than development of trade on long term basis. Key areas such MFP has potential
to bring about an economic revolution for tribal community.

Agricultural Marketing In Tribal Areas

The catalytic role that agricultural marketing system can play should be visualised beyond the horizons of
the developed areas. Marketing has to play a vital role in taking care to improve the living conditions of
even the most primitive people living in the remote tribal areas of the country with their own cultural pattern
and primitive economies. A well organised institutional set up of agricultural marketing can create there
healthy market environment to provide smooth channels for produce transfer, physical infrastructure to
support the same; easy cash support to large tribal families of their scattered agricultural and MFP, besides
creating marketing orientation among the farmers. Their casual approach to production strategies at the
doorstep of farmers reverses the cycle of inadequacy by offering better price to the tribal farmer bringing
him above mere subsistence level. The small and marginal tribal farmers and also the landless are trapped
in the cycle of economic inadequacy. Under such circumstances, a well coordinated marketing network
would strengthen the fibre of tribal life by making them conscious that what used to be their weakness so
far could be converted into strength, by pooling their surplus produce, selling it through their own
organisations.

The strategy of marketing especially with reference to the tribals in India evolve with the generation of
surplus entailing further movements of goods from producers to consumers. The agricultural scenario in
tribal economy is still tradition bound is not conducive for fostering fully developed permanent market
centres. The problem of agricultural marketing is significantly related to the poor growth of agriculture.
Marketing arrangements for the agricultural produce in the tribal areas are not adequate. The only type of
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economically feasible markets in tribal areas is traditional and undeveloped and some of them are working
for a period of more than 100 years. It has been observed that 90 percent of the marketed surplus is sold in
these village haats which are held for few hours in a week in a central village to serve a group of tribal
villages and remaining 10 percent in the regulated markets. A large number of traders and their agents move
from one market to another market covering long distances by overnight for the sake of purchasing and
selling of a large variety of tribal commodities. The high proportion of sale of marketed surplus in village
haats is due to conditional loans obtained from village money lenders, greater distance of villages from
regulated markets, poor transportation, uneconomic size of marketed surplus, ignorance of advantages of
regulated markets etc. Due to little monetisation, the tribal producers are forced to resort to barter system
for a portion of their produce. The practice of large sale in village haats puts the farmers in a
disadvantageous position because they receive un-remunerative prices for their produce.

Some Constraints:

The marketing of tribal produce takes place at a small scale; the tribal bring only as much quantity of the
produce as they think will suffice for procuring their requirements on barter. On the other hand, the trader
knows that due to their economic backwardness, the tribals do not have sufficient money to purchase the
articles of their daily necessities from a periodical market held in a central village on fixed days and as such
they are left with no other source. In this distress situation the tribal community is compelled to purchase
the articles of their daily use as also to sell their produce at a unreasonable price determined by the
unscrupulous traders. They have to get bound to a particular trader in one way or other. The entire tribal
economy is under the control of intermediaries and petty traders. Hence the private traders manipulate the
marketing transactions in such a way that the tribal farmers are at a great disadvantage both while buying
as well as selling. Not only this more than often the small traders do not allow the farmers to reach their
agricultural produce to the market and grabs it on the way itself. Even if the tribal farmer succeeds to have
an access in the market, sometimes he has to hold bargains under compulsion. This way there is no end of
his exploitation. They are exploited by such banned traditional methods as the use of false weights and
measures, coupled with prevailing malpractices like unnecessary deductions and non payment of sale
proceeds.

A major constraint of agricultural marketing in tribal area is that it is not properly connected by roads and
tribal in such inaccessible area are at the mercy of traders and find marketing a distant dream. Though with
the passage of time tribals have come forward to undertake planned development of their agriculture but in
many cases due to take of adequate loan facilities they commit their crop to indigenous money lenders
before it comes to the stage of harvesting. Hence, difficulty to do away with the middlemen who dominates
the weekly markets still persists.

Marketing Strategy

The impact of age old exploitation has been well realised by the Government and with a view to eliminate
this greater emphasis is being given by the Government on the implementation of a series of economic
programmes for strengthening institutional set up in tribal areas. The planned marketing structure which
flashed on the horizon of tribal produce during the fifth plan has, by and large, come to stay. The Fifth Five
Year Plan gave a real impetus and paved a path to provide an integrated credit cum marketing support to
the tribals. Consequently, a large number of organised institutions came into existence, basically manifested
with the objective of procuring MFP and other agricultural produce from the tribals at remunerative price
and also to undertake at marketing functions not only to narrow down and price spread between the tribal
producers and non-traditional consumers, but also try to eliminate the exploitative and non-functional
margins of traders and commission agents from the tribal economy. The marketing and credit needs of the
tribals are catered by a network of grass root level societies mostly located in States namely, Madhya
Pradesh, Chhattisgarh, Bihar, Jharkhand, Maharashtra, Rajasthan and Orissa.
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Any strategy of marketing for tribal areas should entail the element of effective control over the role of
unorganised sector in providing marketing finance to the tribal which would in fact eliminate their unfair
trade transactions with the tribal people. This is possible only way by way of providing adequate
institutional finance to the tribals for different marketing activities and encouraging them to market their
surplus agricultural produce at most appropriate time and at the highest available price through the existing
organised marketing set up. There exist established needs to supply the daily requirement goods to the
tribals at a reasonable, and, through a well defined mechanism. The grass root societies which at present
are not very much concentrating on this aspect may be strengthened suitably.

There also appears to be scope for setting up small scale processing units to help the tribal youths to gain
some employment. This way the Tribal Development Corporation can get paddy milled and rice supplied
to schools. The processing units should be installed at central places so that the collection centres can easily
transfer the produce to the thrust points. Extreme care should be taken before and after processing of product
which gives value to the money. The storing function of the product so processed is much more important,
the product already being touched the stage of marketing. Likewise a fool proof packaging for maintaining
the quality characters of the product. Packaging in sub standard packages results in degradation of the
product and ultimately affects adversely the credibility in the market. The tribal should also be trained in
the product collection.

A scheme of minimum support prices may be launched in tribal areas and private traders allowed to
purchase the agricultural produce and minor forest produce at competitive rates. Such arrangements will
provide scope to tribals to choose the purchaser and they will get better prices due to competition. The
organisations working with them should create confidence in them by supporting them during their “lean
period” and protecting them from money lenders by providing immediate payment for their produce and if
necessary by providing loan.

There is an emergent need to explain the tribals the right time of harvesting of the produce and the value of
the product. They should also be advised devices of storage, appropriate place for storage; mode of
transportation for easily transferring the produce from the place of production to the processing centre.

There is an imperative need of creating a chain of regulated rural haats in the tribal areas. This will facilitate
the system of open auction and tribals may get better prices. This will easily eliminate the malpractices that
unscrupulous traders may follow. A well integrated transport network and communication system for quick
transportation of materials as well as of information is a prerequisite for enhancing the marketing system
and quality of the product too. Assured public transport to tribal places is necessary for easy mobility of
man and material. Initially, these areas should be linked with all weather road networks enabling their
agricultural produce to flow from these areas to the nearby markets as well as to reach the extension services
and institutional area.

A storing database on the production, availability and specification use of the tribal produce should be
created. Though we have innumerable forest products, but unfortunately, many of them have not been made
known to a lay man. Hence, information percolation system should be developed for the benefits of various
sections of the society. This may be supplemented by a professional approach to the marketing of these
products.

In the areas which are cut off due to heavy rainfall and are an uphill task, cooperative societies are the best
way to cope up with such adversities. The performances of some of the cooperatives have been remarkable,
particularly in preventing exploitation at the hands of unscrupulous traders. Apart from marketing the farm
outputs, these cooperatives can purchase their member’s limited produce, pool them and market them as a
single lot. Some of the problems which these cooperatives encounter can be tackled by Tribal Marketing
Development Federation as the apex body of national level. Likewise, an innovative idea of group
marketing is introduced in the areas where farmers are unorganised and marketable lots are very small, so
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that small lots could be pooled together and from a marketable lot of sizable quantity which could be sold
through open auction system.

Tribal produce marketing can only be successful in near future when all the resources and technology are
available with us. It has also been realised that strategy of tribal development will be possible when all the
scientific approach are linked and integrated with social approach and bias with a definite will and
enthusiasm.
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Needs of Gender Equality for Empowering Women
in the Workforce in Bihar

Santosh Kumar
Abstract

Gender equality is a critical foundation for inclusive economic growth, social justice, and sustainable
development. In Bihar, where women constitute nearly half of the population, their participation in the
workforce remains significantly below potential due to deep-rooted structural, social, and institutional
barriers. This article examines the need for gender equality as a key strategy for empowering women in
Bihar’s workforce and improving the state’s development outcomes. The study explores how unequal access
to education, limited mobility, unpaid domestic responsibilities, wage discrimination, workplace insecurity,
and traditional gender norms restrict women’s economic participation.

The article uses secondary data from government reports, labour force surveys, census records, World
Bank studies, and policy documents to assess the present status of women’s employment in Bihar. It
highlights that while women contribute substantially through unpaid agricultural work, caregiving, and
informal sector activities, much of their labour remains invisible in formal economic statistics. Bihar has
historically recorded low female labour force participation, especially in urban areas, reflecting not only
labour market exclusion but also social barriers to mobility and decision-making.

At the same time, the article identifies promising developments in recent years. Government initiatives such
as the JEEVIKA self-help group movement, girls’ education campaigns, reservation in panchayati raj
institutions, women-centric skill development schemes, and gender budgeting have created new
opportunities for women’s social and economic advancement. The article evaluates how such interventions
have improved financial inclusion, entrepreneurship, livelihood diversification, and leadership among
rural women.

The analysis further argues that gender equality is not only a social necessity but also an economic
imperative for Bihar. Increasing women’s participation in productive employment can raise household
incomes, reduce poverty, improve child welfare, strengthen human capital, and accelerate state growth.
The study also discusses the role of safe transport, childcare facilities, digital literacy, legal protection,
and equal wages in building a gender-responsive labour ecosystem.

The article concludes that Bihar’s long-term development depends on integrating women more fully into
the workforce through policy reforms, institutional support, and social transformation. Gender equality
must be treated not as a welfare issue but as a strategic development priority. By removing barriers and
investing in women’s capabilities, Bihar can unlock a large untapped workforce and move toward more
equitable and sustainable progress.

Key Words- Gender Equality, Empowering Women and Workforce
1. Introduction

Gender equality is increasingly recognized as a central pillar of sustainable development and inclusive
economic growth. In Bihar, one of India’s most populous states, women constitute nearly half of the
population, yet their economic participation remains disproportionately low compared to men. The issue is
not merely one of employment statistics; it reflects broader structural inequalities related to education,
healthcare, mobility, social norms, and access to productive resources.
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Empowering women in the workforce is essential for Bihar’s socio-economic transformation. Women’s
economic participation improves household welfare, raises family incomes, reduces poverty, and
contributes to better health and educational outcomes for children. At the macro level, higher female labour
force participation can increase productivity, expand the tax base, and strengthen overall state development.

Despite these benefits, women in Bihar continue to face multiple barriers including patriarchal norms, early
marriage, limited skill development opportunities, unpaid domestic work, safety concerns, wage inequality,
and poor access to finance. However, recent policy interventions and grassroots initiatives such as self-help
groups, digital inclusion programs, and targeted welfare schemes have begun to create opportunities for
change.

This article analyzes the need for gender equality for empowering women in Bihar’s workforce. It examines
the present status of women’s labour participation, identifies structural challenges, highlights policy
initiatives, presents sector-wise opportunities, and provides practical recommendations. The article also
includes data tables, chart suggestions, and references for academic use.

2. Conceptual Framework: Gender Equality and Economic Empowerment

Gender equality and economic empowerment are closely connected concepts that play a crucial role in
social and economic development. In the context of Bihar, these concepts are especially important because
women continue to face structural barriers that limit their access to education, employment, property,
finance, and decision-making. Understanding this framework helps explain why empowering women is
necessary for inclusive growth.

Gender equality refers to equal rights, opportunities, and treatment for all individuals regardless of gender.
It means that women and men should have the same access to education, healthcare, employment, resources,
legal protection, and participation in public life. Gender equality does not mean treating everyone in the
exact same way; rather, it means creating fair conditions so that women can overcome historical
disadvantages and participate equally in society.

In Bihar, gender inequality is deeply influenced by traditional social norms, patriarchy, and economic
constraints. Women often face discrimination from childhood through unequal access to nutrition,
education, and healthcare. In many families, boys are still prioritized for schooling and career opportunities,
while girls are expected to focus on domestic roles. These inequalities continue into adulthood, affecting
women’s ability to work, own assets, and make independent choices.

Economic empowerment refers to the process through which women gain the ability to participate fully in
economic activities, earn an income, control financial resources, and make decisions related to their work
and lives. It includes access to jobs, equal wages, skill development, entrepreneurship opportunities, land
ownership, bank accounts, and digital tools. Economic empowerment also means reducing women’s
dependence on others and increasing their confidence, dignity, and bargaining power within households
and society.

The relationship between gender equality and economic empowerment is direct and mutually reinforcing.
Gender equality creates the conditions necessary for women to become economically active, while
economic empowerment strengthens women’s social status and decision-making power. For example,
when girls receive equal education, they are more likely to find employment later in life. When women
earn an income, they gain greater control over household decisions, children’s education, healthcare, and
savings.

In Bihar, the need for this framework is particularly strong because women’s labour is often invisible. A
large number of women work in agriculture, livestock care, home-based production, and unpaid family
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work. However, this work is often not recognized in labour data or valued economically. As a result, women
remain financially dependent despite contributing significantly to family livelihoods.

A strong conceptual framework for gender equality in Bihar must include several key dimensions. The first
is access to education and skill development. Education helps women build confidence, gain knowledge,
and improve employability. The second is access to resources such as land, credit, technology, and markets.
Without these, women cannot fully participate in productive activities. The third is social support systems,
including childcare, healthcare, and safe transport, which allow women to balance work and family
responsibilities. The fourth is legal and institutional support, including equal pay laws, workplace safety,
and protection from discrimination.

Another important part of this framework is agency and decision-making. Women’s empowerment is not
just about employment; it is also about the freedom to make choices regarding work, marriage, mobility,
health, and finances. In Bihar, many women still have limited voice in family and community decisions.
Therefore, empowerment must include social awareness, legal literacy, and leadership opportunities.

Government interventions such as self-help groups, reservation in local governance, girls’ education
schemes, and livelihood programs have shown that when women are supported, they can become active
contributors to development. The JEEVIKA program is a strong example of collective empowerment,
where women have improved income, savings, and social confidence through community institutions.

From a development perspective, gender equality and economic empowerment are essential for reducing
poverty, improving family welfare, increasing productivity, and achieving social justice. Bihar cannot
achieve inclusive growth if half of its population remains excluded from opportunities.

In conclusion, the conceptual framework of gender equality and economic empowerment highlights that
women’s empowerment is not only a matter of fairness but also a necessary condition for Bihar’s progress.
By ensuring equal opportunities, removing structural barriers, and investing in women’s capabilities, Bihar
can build a more inclusive, resilient, and prosperous future.

Gender equality refers to equal rights, opportunities, and access to resources for all genders. In workforce
terms, it means that women should have the same access as men to education, jobs, fair wages, leadership
roles, social security, and safe working environments.

Women’s economic empowerment involves increasing women’s capacity to participate in economic
activities, make independent financial decisions, own assets, and control income. It includes access to
productive resources such as land, credit, technology, markets, and skills.

In Bihar, gender equality is particularly important because women’s exclusion from formal employment
reduces both family welfare and state productivity. Gender equality is not only a matter of justice but also
a development strategy.

3. Status of Women in Bihar’s Workforce

The status of women in Bihar’s workforce reflects a mixed picture of contribution, exclusion, and gradual
progress. Women in Bihar play a significant role in supporting households and the rural economy, yet their
participation in paid and formal employment remains limited. A large part of their work is either unpaid,
informal, or under-recognized in official labour statistics. This creates a gap between women’s actual
contribution and their economic visibility.

Bihar has historically recorded one of the lowest female labour force participation rates in India. This low
participation is not because women do not work, but because much of their work takes place within homes,
farms, and family enterprises without wages or formal recognition. Rural women are actively involved in
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sowing, harvesting, livestock care, dairy production, kitchen gardening, and food storage. They also
manage household responsibilities such as cooking, cleaning, child care, and elder care. However, since
these tasks are often unpaid, they are not fully counted as economic work.

In rural Bihar, women contribute significantly to agriculture and allied sectors. Agriculture remains the
backbone of Bihar’s economy, and women form an essential part of the agricultural labour force. They
participate in seed preparation, weeding, harvesting, animal husbandry, poultry, and post-harvest
processing. Many women also work in small home-based enterprises such as tailoring, weaving,
handicrafts, pickle-making, and food processing. These activities help supplement family income, but the
earnings are usually low and unstable.

Urban women in Bihar face a different set of challenges. Although urban areas may offer better access to
education and jobs, women often face restrictions due to safety concerns, lack of safe transport, social
expectations, and family responsibilities. As a result, many educated women remain outside the workforce
or are concentrated in limited sectors such as teaching, nursing, retail, and domestic work. Professional
opportunities in administration, technology, and business are still less accessible to many women.

Another important issue is the concentration of women in the informal sector. A large number of women
work without written contracts, social security, maternity benefits, health insurance, or job protection.
Informal work exposes women to low wages, exploitation, and economic insecurity. Wage inequality is
also a major concern. In many sectors, women are paid less than men for similar work, which reduces their
financial independence and economic status.

Education and skill gaps also affect women’s workforce participation. Although girls’ school enrollment
has improved in Bihar, many women still face barriers in accessing higher education, technical training,
and digital skills. Early marriage and family pressure often force girls to leave school early, reducing their
long-term employment prospects. This limits women’s access to better-paying and more secure jobs.

Despite these challenges, positive changes are visible in recent years. Government initiatives, self-help
groups, and livelihood programs have improved women’s economic participation. One of the most
successful initiatives is the JEEViKA program, which has mobilized millions of rural women into self-help
groups across Bihar. Through these groups, women have gained access to savings, credit, entrepreneurship
opportunities, and collective decision-making. Many women have started small businesses in dairy,
tailoring, handicrafts, food processing, and local trade.

Government schemes focused on girls’ education, financial inclusion, skill development, and women’s
safety have also created new opportunities. More women now have bank accounts, access to loans, and
exposure to digital platforms. Reservation for women in panchayats has further improved leadership and
public participation.

However, significant gaps still remain. Women continue to face limited access to formal jobs, workplace
safety concerns, and social restrictions. To improve the status of women in Bihar’s workforce, there is a
need for better policy implementation, accurate recognition of unpaid work, stronger skill development,
safe transport, childcare support, and equal employment opportunities.

In conclusion, women in Bihar are already contributing significantly to the economy, but their work is
undervalued and underrepresented. With proper support, equal opportunities, and gender-sensitive policies,
women can become a major force in Bihar’s economic growth and social development.

Recent evidence shows both persistent gaps and signs of progress in women’s economic participation in
Bihar. Although the state continues to face structural challenges, recent government initiatives and rural
livelihood programs have improved women’s visibility in the workforce.
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According to Bihar’s 202627 budget, the state aims to support 1.56 crore women through self-help groups
and related welfare programs. The budget also includes targeted women’s employment support, including
financial assistance of up to %2 lakh under the Chief Minister Women Employment Scheme.

The JEEViKA model has become one of the most significant women-led livelihood movements in India.
Bihar’s official portal notes that JEEViKA operates across all 38 districts, with more than 9.12 lakh self-
help groups mobilizing rural women into savings, credit, entrepreneurship, and collective action. Recent
state-linked reporting suggests the program now reaches more than 1.4 crore poor families, with women
earning through dairy, tailoring, handicrafts, retail, and micro-enterprises.

Despite these gains, female labour force participation in Bihar remains constrained by unpaid care work,
low access to formal jobs, safety concerns, and social norms. Rural women contribute substantially to
agriculture and household enterprises, but much of this work remains undercounted in formal labour
statistics. This invisibility reduces policy attention and weakens economic recognition.

To address this, gender-responsive labour policy in Bihar must focus on measuring informal work more
accurately, improving job access, and reducing structural barriers.

Suggested Data Insert for Final Submission

e  Add PLFS female labour force participation trends (2018—-2025)
e  Add rural vs urban women employment split

o  Add district-wise SHG coverage

e  Add gender wage gap comparison Bihar has historically reported one of the lowest female labour
force participation rates in India. Women are engaged in agriculture, livestock care, household enterprises,
and unpaid family labour, yet a large share of this work is unrecognized.

Key observations: - Rural women contribute significantly in agriculture and allied activities. - Urban
women face mobility and safety constraints. - Women are overrepresented in informal and low-paid jobs.

- Paid employment opportunities remain limited. - Skill mismatch reduces employability.

Female Labour Force Participation in Bihar (lllustrative)
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Figure 1: Female Labour Force Participation in Bihar (2018-2025)
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Table 1: Ilustrative Workforce Trends in Bihar

Indicator Bihar Women Bihar Men
Labour Force Participation Low to Moderate High
Informal Sector Share Very High Moderate
Wage Gap Significant -

Access to Formal Jobs Limited Better
Skill Training Access Lower Higher

4. Major Barriers to Women’s Workforce Participation
a. Social Norms and Patriarchy

Traditional beliefs often restrict women to household roles. Early marriage and social expectations reduce
career opportunities.

b. Education and Skill Gaps

Although girls’ school enrollment has improved, dropout rates remain high at higher levels. Limited
technical education affects employability.

c. Safety and Mobility Constraints

Poor transport systems, unsafe public spaces, and lack of workplace protection discourage women from
working.

d. Unpaid Care Work

Women spend substantial time on childcare, cooking, cleaning, and elder care. This reduces time for paid
work.

e. Wage Discrimination

Women often receive lower wages than men for similar work.

f. Limited Financial Inclusion

Lack of access to bank credit, digital finance, and entrepreneurship support limits business growth.
5. Why Gender Equality is Essential for Bihar’s Development

Gender equality is essential for Bihar’s development because it ensures that women have equal
opportunities to participate in education, employment, decision-making, and economic activities. Since
women make up nearly half of Bihar’s population, excluding them from the workforce limits the state’s
growth potential.

First, gender equality helps increase household income. When women work and earn, family income rises,
which improves living standards and reduces poverty. Women’s earnings are often spent on children’s
education, nutrition, and healthcare, leading to better family welfare.

Second, gender equality improves productivity and economic growth. Women contribute significantly to

agriculture, livestock, handicrafts, and household enterprises. If they receive equal access to training,
finance, and markets, their productivity can increase, which will support Bihar’s economy.
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Third, empowering women helps reduce poverty and social inequality. Economic independence gives
women greater control over financial decisions and reduces dependence on others. This also improves their
confidence and social status.

Fourth, gender equality supports better education and health outcomes. Working women are more likely to
invest in their children’s schooling and nutrition. This creates long-term human capital development.

Fifth, gender equality strengthens social justice and inclusion. It helps reduce discrimination, violence, and
unequal treatment. Equal opportunities create a fair and balanced society.

Finally, gender equality supports sustainable development. Bihar cannot achieve long-term progress if half
of its population remains underutilized. By ensuring equal rights, safety, and opportunities for women,
Bihar can build a more inclusive, productive, and prosperous future.

Gender equality is necessary because: - It increases household income. - It reduces poverty. - It improves
nutrition and child welfare. - It raises productivity. - It supports social justice. - It promotes inclusive
development.

If women’s participation rises significantly, Bihar can benefit through stronger growth in agriculture,
MSMEs, education, health, and services.

6. Government Initiatives and Positive Changes
JEEVIKA Program

JEEViKA has mobilized millions of women into self-help groups. It has improved savings,
entrepreneurship, and community leadership.

Girls’ Education Schemes

Bicycle schemes, scholarships, and school support have improved girls’ enrollment.
Panchayat Reservation

Women’s reservation in local governance has increased leadership participation.
Skill Development Programs

Government-supported skilling has opened opportunities in tailoring, digital work, food processing, and
retail.
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Growth in JEEVIKA SHG Membership (Illustrative)
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Figure 3: Growth of JEEVIKA Women Members in Bihar

7. Sector-wise Opportunities for Women

Agriculture and Allied Activities

Agriculture is the largest source of employment for women in Bihar. Women can play a major role in:

Dairy farming

Poultry farming

Goat rearing

Mushroom cultivation
Vegetable farming

Fishery and food processing
Dairy

Poultry

Mushroom farming

Food processing

MSMESs and Home Enterprises

Handicrafts

Stitching

Retail

Digital and Service Sector

Data entry
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e  Online selling
e  Teaching support

o  Healthcare services

Sector-wise Women's Employment in Bihar (Illustrative)

Agriculture & allied

Manufacturing & others

SHGs & micro-enterprises

Services

Household informal work

Figure 2: Sector-wise Distribution of Women’s Employment in Bihar
8. Policy Recommendations

e  Improve girls’ higher education access.

e  Expand safe public transport.

e Increase workplace safety laws.

e  Establish affordable childcare centers.

e  Strengthen women-focused skills.

e  Expand credit support for women entrepreneurs.

e Improve digital literacy.

e  Promote equal pay enforcement.

e  Improve rural infrastructure.

e  Improve girls’ access to higher education and technical training.

e  Expand vocational and digital skill programs for women.
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9. Conclusion

Gender equality is essential for empowering women in Bihar’s workforce and achieving inclusive growth.
Women in Bihar possess immense potential, but social, institutional, and economic barriers continue to
limit their contribution. With stronger policy implementation, investment in education and skills, and social
attitude change, Bihar can transform its women into active agents of development. Empowering women
through equal opportunities is not only a matter of justice but also the key to Bihar’s long-term prosperity.
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Bihar’s Development Paradox: Structural Transformation,
Migration, and Fiscal Constraints

Baikunth Roy
Abstract

Bihar represents one of India's most pronounced cases of demographic-economic misalignment,
accounting for approximately nine per cent of the national population while contributing only around three
per cent to national gross domestic product. This paper examines Bihar's development dilemma through
an integrated analytical framework linking historical structural constraints, human capital deficits, labour
market outcomes, migration dynamics, governance capacity, and fiscal limitations. Drawing on multiple
official datasets, nationally representative surveys, and government reports, the study employs a
descriptive-analytical research design using trend analysis, comparative benchmarking, and synthesis of
official statistics. The findings indicate that Bihar's post-2005 growth acceleration has not translated into
structural transformation: per capita income remains only about 30 per cent of the national average, while
low industrialisation, concentrated agricultural employment, weak human capital, distress-driven
migration, and severe fiscal constraints continue fto reinforce one another. The paper argues that Bihar's
development challenge is fundamentally one of systemic structural misalignment rather than isolated
sectoral deficiencies. By integrating these interrelated dimensions within a unified analytical framework,
the study contributes to the literature on regional development and structural transformation while
identifying development-consistent policy pathways centred on employment-intensive industrialisation,
MSME-led cluster development, skill-aligned education, and fiscally sustainable, non-debt development
financing.

Keywords: Bihar; Structural Transformation; Labour Markets; Migration; Demographic Dividend; Fiscal
Sustainability; Human Development

1. Introduction

Bihar occupies a pivotal position in India’s development trajectory. Home to nearly nine per cent of the
country’s population but contributing only around three per cent to national gross domestic product, the
state exemplifies a persistent disconnect between demographic weight and economic performance. This
imbalance carries implications far beyond Bihar itself: any credible pathway towards India’s stated
objective of becoming a developed economy by 2047 necessarily requires that large, labour-surplus states
such as Bihar undergo sustained structural transformation. Yet, despite episodes of rapid economic growth
since the mid-2000s, Bihar continues to rank among India’s poorest states in terms of per capita income,
human development outcomes, industrialisation, and quality employment generation (NITI Aayog, 2025).

The persistence of underdevelopment in Bihar is rooted in a long history of structural and institutional
disadvantages. The legacy of the Freight Equalisation Policy, weak industrial foundations, prolonged
governance deficits, and the bifurcation of the state in 2000—which transferred mineral-rich and
industrially developed regions to the newly formed state of Jharkhand—constrained Bihar’s participation
in India’s post-reform growth trajectory (Firth & Liu, 2018). These historical constraints have been
compounded by a narrow own-revenue base, heavy dependence on central transfers, and limited fiscal
autonomy, restricting the state’s capacity to finance development-oriented public investment. As a result,
growth in Bihar has remained largely consumption- and public expenditure-driven, rather than anchored in
manufacturing expansion or high-productivity services that enable durable income convergence
(Government of Bihar, 2025).

Assistant Professor (Senior Scale), Department of Economics, College of Commerce, Arts & Science, Patliputra University,
Patna, India.
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At the same time, Bihar stands at a critical demographic juncture. Nearly 58 per cent of its population is
below the age of 25, and approximately one-third falls in the 15-29 age cohort, making it one of India’s
youngest states (Office of the Registrar General and Census Commissioner [ORGI], 2011). This youthful
population is more educated, digitally connected, and aspirationally driven than any previous generation.
However, weak human capital formation, limited non-farm employment opportunities, and poor skill-job
alignment have constrained the productive absorption of this growing workforce. The coexistence of low
labour force participation, high youth and graduate unemployment, and large-scale out-migration reflects
the structural inability of Bihar’s economy to generate adequate and dignified employment locally (National
Statistical Office [NSO], 2024). Under these conditions, Bihar’s demographic advantage risks converting
into a demographic burden.

Migration has thus become a defining feature of Bihar’s development experience. While remittances
provide an important source of household income and support domestic consumption, persistent
dependence on distress-driven migration—largely into informal and insecure employment outside the
state—raises fundamental concerns about long-term skill formation, capital accumulation, and inclusive
growth. The COVID-19 pandemic, which triggered the return of approximately 23.6 lakh migrant workers
to the state, further exposed the structural vulnerabilities inherent in an economic model heavily reliant on
external labour markets (Ministry of Labour and Employment, 2021).

Against this backdrop, this paper examines Bihar’s development dilemma through an integrated analytical
lens that links structural history, human development outcomes, labour markets, migration dynamics,
governance capacity, and fiscal constraints. Much of the existing literature tends to examine these
dimensions in isolation. In contrast, this paper argues that Bihar’s development challenge is fundamentally
a problem of systemic misalignment—between population growth and productivity, education and
employment, welfare expansion and fiscal capacity, and growth aspirations and institutional capability.
Addressing any single dimension in isolation is unlikely to yield durable development outcomes.

The paper makes three principal contributions. First, it provides a consolidated assessment of the historical
and structural factors shaping Bihar’s economic trajectory, establishing why sustained post-reform growth
has not translated into broad-based structural transformation. Second, it analyses the interaction between
human development deficits, employment patterns, and migration, demonstrating how weak skill formation
and limited industrialisation together undermine the realisation of the demographic dividend. Third, it
situates Bihar’s development strategy explicitly within its fiscal reality, examining the implications of rising
deficits, growing debt, and FRBM borrowing constraints, and outlines feasible, non-debt pathways for
financing development.

The remainder of the paper is organised as follows. Section 2 reviews the relevant literature. Section 3
articulates the research objectives. Section 4 describes the data sources and methodology. Section 5
examines the historical and structural roots of Bihar’s underdevelopment. Section 6 analyses human
development deficits. Section 7 discusses employment outcomes and the demographic dividend risk.
Section 8 examines migration and entrepreneurship. Section 9 considers governance, infrastructure, and
climate resilience. Section 10 analyses Bihar’s fiscal stress. Section 11 outlines a development-financing
strategy. Section 12 concludes.

2. Review of Literature

The economic literature on structural transformation provides the foundational theoretical framework for
understanding Bihar’s development challenges. Lewis’s (1954) seminal dual-economy model posited that
economic development proceeds through the reallocation of surplus labour from low-productivity
subsistence agriculture to high-productivity modern sectors. Bihar’s continued high dependence on
agricultural employment—with nearly half the workforce engaged in farming—reflects the incomplete
nature of this structural transition, which classical development economics regards as a prerequisite for
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sustained per capita income growth. Rodrik (2016) introduced the concept of premature deindustrialisation,
demonstrating that a growing number of developing economies are bypassed by manufacturing-led
transformation, leaving them reliant on lower-productivity service activities. This concern is directly
relevant to Bihar, where manufacturing employs barely half the share of the national workforce, and where
the industrial base has remained structurally shallow across decades of otherwise positive growth.

On the economics of migration, Harris and Todaro (1970) established that inter-regional and rural-to-urban
migration is driven by expected income differentials, even in the presence of destination-area
unemployment. Bihar’s large-scale and persistent out-migration, with remittances estimated at 8—10 per
cent of GSDP (Government of Bihar, 2025), conforms closely to this framework: the sustained wage and
opportunity differential between Bihar and destination states drives continuous out-migration irrespective
of assured formal employment. However, while remittances support household consumption and poverty
alleviation in the short run, the literature cautions that they do not automatically generate local productive
investment, skill accumulation, or capital deepening—dimensions that are critical for Bihar’s long-run
economic development.

The demographic dividend literature, pioneered by Bloom et al. (2003), demonstrated that the transition
from high to low fertility generates a temporary window during which the working-age population is
proportionally large, providing potential for accelerated economic growth—provided that labour markets,
educational institutions, and governance structures are equipped to productively absorb the expanded
workforce. Bihar’s exceptionally youthful age structure positions the state at the threshold of this potential
dividend. However, the combination of weak educational quality, poor vocational training, limited
industrialisation, and structural labour market failures constitutes a serious risk of failing to convert
demographic scale into productive capacity.

At the level of India’s regional political economy, Ahluwalia (2000) demonstrated that economic
performance across Indian states in the post-reform era has been highly unequal, with better-governed and
more industrialised states disproportionately capturing reform-era growth. Bihar’s trajectory since 2005—
marked by governance improvement but a persistently shallow industrial base—exemplifies the structural
difficulty of closing regional income gaps when initial endowments and institutions are severely
disadvantaged. Firth and Liu’s (2018) analysis of the long-run effects of India’s Freight Equalisation
Scheme further demonstrates how historical policy distortions continue to shape the geography of industrial
production across Indian states, with Bihar among those most adversely affected by the scheme’s structural
legacy.

The fiscal dimension of Bihar’s development predicament is systematically documented in the Reserve
Bank of India’s annual State Finances: A Study of Budgets (Reserve Bank of India [RBI], 2025), which
tracks fiscal vulnerabilities across Indian states. Bihar’s pattern—high revenue expenditure, low capital
expenditure, heavy dependence on central transfers, and rising debt—exemplifies what the fiscal federalism
literature identifies as a structural fiscal trap, in which FRBM borrowing constraints prevent the productive
public investment needed to expand the productive base and broaden own-revenue sources (Mukherjee &
Jadhav, 2026).

Taken together, the literature identifies an integrated and mutually reinforcing set of constraints—structural,
demographic, human capital, and fiscal—that Bihar must address simultaneously rather than sequentially.
The present paper responds to this identified research gap by constructing an explicit multi-dimensional
analytical framework that examines the interdependencies among Bihar’s structural constraints, rather than
treating each dimension as a standalone policy problem amenable to isolated intervention.
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3. Research Objectives

Emerging from the foregoing review of literature and the identified research gaps, this paper pursues the
following specific objectives:

1. To examine the historical and structural factors—including the legacy of the Freight Equalisation Policy
and the bifurcation of the state in 2000—that have constrained Bihar’s industrial and economic
transformation.

2. To analyse the state of human development in Bihar, with particular reference to health, education, and
multidimensional poverty, and to assess the implications of persisting deficits for labour productivity and
skill formation.

3. To evaluate Bihar’s labour market outcomes, including labour force participation, unemployment
patterns, and sectoral employment distribution, and to assess the risk of a lost demographic dividend.

4. To examine the role of migration and emerging entrepreneurship in Bihar’s economic landscape,
identifying opportunities for local economic revitalisation.

5. To assess Bihar’s fiscal position—including deficit levels, debt dynamics, and borrowing constraints
under the Fiscal Responsibility and Budget Management (FRBM) framework—and to propose
development-consistent and fiscally sustainable pathways for financing public investment.

4. Data Sources and Methodology

Research Design. This study adopts a descriptive-analytical research design. The primary mode of analysis
involves the systematic synthesis and critical interpretation of secondary data from authoritative official
and institutional sources.

Data Sources. The study draws on multiple secondary data sources, including: (i) the Periodic Labour
Force Survey annual reports for 2022-23 and 2023-24 (NSO, 2023, 2024), for labour market indicators;
(i1) the National Family Health Survey-5 (2019-21) (International Institute for Population Sciences [IIPS],
2021), for health and demographic indicators; (iii) the Census of India 2011 (ORGI, 2011), for population,
urbanisation, and disability data; (iv) the Annual Survey of Industries 202223 (Ministry of Statistics and
Programme Implementation [MOSPI], 2023), for industrial employment statistics; (v) the Bihar Economic
Survey 2024-25 (Government of Bihar, 2025), for state fiscal and economic data; (vi) reports of the
Comptroller and Auditor General of India (CAG, 2024a, 2024b), for fiscal and public service delivery
assessments; (vii) the All India Survey on Higher Education 2021-22 (Ministry of Education, 2023), for
higher education enrolment data; (viii) the Annual Status of Education Report 2024 (ASER Centre, 2024),
for school-level learning outcomes; (ix) the National Multidimensional Poverty Index: A Progress Review
2023 (NITI Aayog, 2023), for poverty statistics; (x) the India Time Series Database of the Economic and
Political Weekly Research Foundation (EPWRF, 2024), for GSDP growth data; (xi) the Macro and Fiscal
Landscape of the State of Bihar (NITI Aayog, 2025), for comparative development indicators; and (xii) the
DPIIT Startup India Statewise Progress Report 2025 (Department for Promotion of Industry and Internal
Trade [DPIIT], 2025), for entrepreneurship data.

Analytical Techniques. The study employs trend analysis of GSDP and per capita GSDP data to assess
Bihar’s growth trajectory; comparative benchmarking against national averages and selected peer states to
contextualise Bihar’s performance; and thematic synthesis across structural, human capital, labour market,
migration, and fiscal dimensions to construct an integrated multi-dimensional assessment.

Methodological Limitations. The analysis relies exclusively on secondary data, and no primary household
or firm-level survey is conducted. Some indicators—notably urbanisation—are available only from the
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Census of India 2011, which limits their currency. Data availability constraints also preclude a rigorous
econometric analysis of structural change or fiscal sustainability dynamics.

5. Structural Constraints and the Long Arc of Bihar’s Underdevelopment

Bihar’s developmental trajectory has been decisively shaped by long-standing structural disadvantages. The
Freight Equalisation Scheme (1952-1993) systematically discouraged industrialisation in mineral-poor
states by equalising the delivered price of key industrial inputs such as coal and steel across the country,
thereby eliminating the location-based cost advantage that would otherwise have incentivised
manufacturing in or near resource-producing regions (Firth & Liu, 2018). Bihar, situated without major
mineral resources of its own, derived no compensating industrial stimulus from this policy framework.
More significantly, the bifurcation of the state in November 2000—when the southern districts containing
mineral deposits and established industrial establishments constituted the new state of Jharkhand—deprived
Bihar of approximately three-quarters of its existing industrial units and close to 60 per cent of its revenue
base, fundamentally altering its fiscal and productive landscape (Government of Bihar, 2025). The
consequences are still measurable: in 2022-23, the Annual Survey of Industries estimated only 3,307
registered factories in Bihar, accounting for just 1.31 per cent of India’s total factory establishments
(MOSPI, 2023), underscoring the depth of the state’s industrial erosion.

The post-1991 era of economic liberalisation presented an opportunity for states to attract private
investment through improved governance, infrastructure, and regulatory reform. Bihar was unable to
leverage this transition. Limited institutional capacity, deficient physical infrastructure—particularly in
reliable power supply and road connectivity—and a governance environment characterised by significant
law-and-order challenges through the late 1990s and early 2000s inhibited private investment and deterred
industrial relocation. This structural inheritance continues to shape Bihar’s economic trajectory, and the
state’s failure to participate meaningfully in the post-reform industrial boom remains a defining feature of
its development experience.

Bihar’s growth record nevertheless demonstrates a significant post-2005 inflection, as Table 1 illustrates.
Real GSDP growth averaged only 3—4 per cent annually during the early 2000s and was highly volatile
through the 1990s, partly reflecting the political turbulence of that era. Following the governance transition
of 2005, growth accelerated sharply, with the state recording several years of double-digit expansion—
representing one of the more pronounced state-level growth turnarounds in India’s post-reform history.
Nevertheless, Bihar’s per capita income relative to the national average has remained largely unchanged,
standing at approximately 30 per cent both around 2005 and in 2023-24 (Government of Bihar, 2025;
EPWREF, 2024). This persistence of relative income poverty, despite years of above-average absolute
growth, reflects the inhibiting role of rapid population growth and the absence of transformative structural
change.

Table 1: Growth Rate of GSDP and Per Capita GSDP at 2011-12 Constant Prices (%)

Year GSDP Per Capita GSDP | Year GSDP Per Capita GSDP
Growth (%) | Growth (%) Growth (%) | Growth (%)

1990-91 10 7 2005-06 | -2 -3

1991-92 —4 -6 200607 | 16 14

1992-93 —4 -6 2007-08 | 6 4

1993-94 3 35+ 2008-09 | 15 13

1994-95 11 8 2009-10 | 5 4

1995-96 —14 —-16 2010-11 | 15 13
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Year GSDP Per Capita GSDP | Year GSDP Per Capita GSDP
Growth (%) | Growth (%) Growth (%) | Growth (%)
1996-97 24 21 2012-13 | 4 2
1997-98 —4 -6 2013-14 |5 3
1998-99 8 5 2014-15 | 4 2
1999-2000 | 4 1 2015-16 | 6 4
2000-01 16 13 2016-17 | 8 6
2001-02 -5 -8 2017-18 | 8 5
2002-03 12 10 2018-19 | 11 9
2003-04 -5 -7 2019-20 |4 3
2004-05 12 10 202021 | =7 -9
202122 |5 3
2022-23 | 10 8
2023-24 |9 8

Source: Economic and Political Weekly Research Foundation (EPWRF, 2024).

Note. Author’s calculations based on data from the India Time Series Database (EPWRF, 2024). Data for
2011-12 are omitted as that year serves as the base for constant-price calculations. { Value as reported in
the source database.

The five-year moving averages of real per capita GSDP growth reveal the structural significance of this
shift. The moving averages of the 1990s and early 2000s were persistently low and unstable, reflecting
prolonged stagnation punctuated by income shocks that quickly dissipated. Those of the post-2005 period
stabilise at distinctly higher levels, indicating a durable improvement in income growth rather than episodic
acceleration. Even accounting for the severe COVID-19 disruption of 202021, the latest five-year moving
averages remain clearly above the pre-2005 trend (EPWRF, 2024).

Yet Bihar’s growth record reveals a fundamental structural limitation: acceleration has been driven
primarily by consumption and public expenditure rather than by private manufacturing or high-productivity
traded services that enable sustained convergence. Several binding constraints perpetuate this pattern.
Bihar’s own-tax revenue collection constitutes only approximately 5.8 per cent of GSDP (2023-24), well
below the national average of approximately 7 per cent and far behind peer states such as Uttar Pradesh
(9.8 per cent), reflecting limited internal resource mobilisation capacity (Government of Bihar, 2025).
Central transfers account for approximately 73 per cent of total revenue, creating structural dependence on
the union government and associated fiscal vulnerability.

The absence of clear, secure, and efficiently administrable land and property rights has historically
constituted a major structural barrier to industrial investment in Bihar. Fragmented holdings, outdated
revenue records, protracted dispute resolution, and administrative opacity in land transactions have raised
transaction costs and deterred private capital, pushing industry towards states with more transparent land
governance (Samanta et al., 2013). Recent administrative initiatives to modernise land records, streamline
mutation processes, and implement digitalisation of land administration represent meaningful steps towards
resolving this longstanding constraint, though their full benefits are yet to be realised.

219



Bihar nonetheless holds one of India’s greatest demographic opportunities. With approximately 58 per cent
of the population below the age of 25 and roughly one-third in the 15-29 age cohort (ORGI, 2011), the
state has the potential to realise a substantial demographic dividend—but only if human capital investment,
industrialisation, and labour market absorption improve significantly and in a coordinated manner.

6. Human Development Deficits: The Foundation that Still Lags

While governance reforms initiated after 2005 improved law and order, road infrastructure, and selected
social indicators, human development outcomes remain among the weakest in India. Recent estimates
confirm that Bihar ranks at the lower end of Indian states on the Human Development Index (Mukherjee &
Jadhav, 2026), reflecting persistent deficits across health, education, and living standards that constrain the
productive potential of its large young population.

In the domain of health, the Comptroller and Auditor General’s performance audit covering 2016—17 to
2021-22 found that the Bihar government had been unable to utilise 31 per cent of its total health budget
during the reference period, reflecting systemic absorption constraints that translate directly into foregone
health infrastructure investment (CAG, 2024a). The same audit identified a shortage of allopathic doctors
of 53 per cent relative to WHO norms—a critical human resource gap that directly constrains clinical
service delivery across the public health system. Out-of-pocket health expenditure remains high, imposing
a disproportionate financial burden on low-income households already operating with limited access to
public healthcare. According to NFHS-5 data for 2019-21, Bihar’s Total Fertility Rate stands at 3.0 children
per woman, significantly above the national replacement level of 2.1, indicating that the demographic
transition remains incomplete (IIPS, 2021). Full immunisation coverage for children aged 1223 months
stood at 82.7 per cent in NFHS-5, representing progress from earlier levels but still leaving a substantial
unimmunised population (IIPS, 2021).

Educational outcomes compound the human development deficit. According to ASER (2024), only 26 per
cent of children in Standard III in rural Bihar could read a Standard II-level text, and merely 36 per cent of
Standard V children could perform basic division. These figures reveal a severe foundational learning crisis
in government schools: students advance through the grade system without acquiring the literacy and
numeracy competencies needed for productive labour market entry or continued academic progression. A
consistent and large quality gap between government and private schools is documented, with private
school students substantially outperforming their government school peers in both reading and arithmetic,
reflecting deep inequities in early learning outcomes that reproduce intergenerational disadvantage (ASER
Centre, 2024). At the tertiary level, Bihar’s Gross Enrolment Ratio in higher education is 17.1 per cent,
compared with a national average of 28.4 per cent (Ministry of Education, 2023). Many government
colleges lack functional laboratories, libraries, and digital infrastructure, and alignment between curricula
and emerging industry requirements is poor.

Bihar’s per capita income of 366,828 at current prices in 2023—24 is approximately one-third of the national
average and the lowest among India’s major states (Government of Bihar, 2025). Low urbanisation—
recorded at 11.3 per cent in the 2011 Census, roughly one-third of the national average (ORGI, 2011)—
further constrains productivity, since urban agglomeration economies and access to service markets are
critical enablers of structural transformation. Bihar’s Multidimensional Poverty Index headcount fell from
51.9 per cent in 2015-16 to 33.8 per cent in 2019-21, representing meaningful progress; however, with
one-third of the population still simultaneously deprived across multiple dimensions, Bihar remains among
India’s most poverty-affected states, underscoring the need for sustained and targeted interventions (NITI
Aayog, 2023).

The combination of poor human development outcomes, low readiness for industry-linked skill demands,

and persistent multidimensional poverty underscores the depth of the misalignment between Bihar’s
demographic weight and its productive capacity—a misalignment that no single-sector intervention can

220



Bihar's Development Paradox: Structural Transformation e Baikunth Roy

adequately resolve, and that requires sustained, coordinated action across health, education, and social
protection.

7. Employment, Skills, and the Risk of a Lost Demographic Dividend

Bihar’s labour market structure remains heavily concentrated in low-productivity activities, with limited
evidence of the sectoral reallocation that underpins structural transformation. As of 202223, approximately
49.6 per cent of Bihar’s working population is employed in agriculture, forestry, and fishing; 28.9 per cent
in services; and 18.4 per cent in construction (NSO, 2023). Manufacturing employs only 5.7 per cent of the
workforce—barely half the national average of 11.5 per cent—highlighting the state’s extremely limited
industrial base (Government of Bihar, 2025). The continued dominance of low-productivity agricultural
employment, with only modest growth in non-farm opportunities, confirms that Bihar has not initiated the
sustained sectoral shift required for broad-based economic transformation.

The Periodic Labour Force Survey 202223 reveals that Bihar’s overall labour force participation rate is
only 43.4 per cent, well below the national average of 56.0 per cent (NSO, 2023). Women’s participation
is particularly low at 15.6 per cent, reflecting deep structural barriers rooted in social norms, mobility
constraints, and the near-absence of gender-appropriate formal employment opportunities at the local level.
Bihar’s headline annual unemployment rate of 3.9 per cent in 2022-23 is only marginally above the national
average of 3.2 per cent; however, this aggregate figure masks far more acute stress in specific segments.
The urban youth unemployment rate stands at 10.8 per cent, reflecting the intensification of labour market
competition as the young population increasingly concentrates in secondary towns without commensurate
employment expansion. According to PLFS 2023-24, the unemployment rate for graduates in Bihar reaches
14.7 per cent against the national average of approximately 12 per cent, and rises further to approximately
19 per cent for those holding post-graduation qualifications (NSO, 2024). These figures reveal a graduate
unemployment crisis that directly contradicts the expected private returns to educational investment and
sends distorted signals about the value of education.

Most young people who secure employment remain in informal, low-productivity activities offering limited
security, inadequate wages, and negligible prospects for upward mobility. This pattern reflects the absence
of a structured, industry-aligned skill formation system: vocational institutions are under-equipped,
industry—academic linkages are weak, and the formal apprenticeship ecosystem is poorly developed. The
mismatch between educational credentials and market-relevant skills perpetuates a dual burden of
unemployment and underemployment, both of which are structurally wasteful and socially corrosive.

The policy response must address the skills—employment nexus comprehensively. District-level skill hubs
linked to documented local industry demand, systematic upgrading of Industrial Training Institutes and
polytechnics, mandatory internship and apprenticeship components in all higher education programmes,
and structured industry partnerships with rapidly expanding sectors—information technology, logistics,
healthcare, and hospitality—constitute essential building blocks of an employment-enabling ecosystem.
Without bridging the education—skills—employment mismatch at scale, Bihar risks squandering its
demographic dividend at precisely the historical moment when the window of opportunity is most
consequential.

8. Migration, Entrepreneurship, and Local Economic Revitalisation

Migration represents both a household coping mechanism and a defining structural feature of Bihar’s
development experience. Data from the Census of India 2011 indicate that more than seven million Biharis
were working outside the state, predominantly in the informal sectors of metropolitan and industrially
advanced regions (ORGI, 2011). The Bihar Economic Survey 2024-25 estimates that remittances
contribute 8—10 per cent of state GSDP, representing a substantial income supplement that significantly
supports household consumption across sending districts (Government of Bihar, 2025). The COVID-19
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pandemic and associated lockdowns resulted in the return of approximately 23.6 lakh migrant workers to
Bihar, as recorded in official data presented before the Rajya Sabha (Ministry of Labour and Employment,
2021). Evidence suggests that a significant proportion of these workers would prefer locally available
employment if wage stability and employment security could be assured—presenting a critical policy
opportunity for restructuring the state’s productive base.

The scale and persistence of out-migration underscores the urgency of building a local employment base
capable of productively absorbing returning migrants and retaining the next generation of labour market
entrants. MSME-led, cluster-based industrialisation in labour-intensive sectors offers a viable and proven
strategy for this purpose. Bihar possesses a latent foundation: the state has 112 organically evolved
manufacturing clusters spanning sectors including arms manufacturing in Munger, silk and handloom
production in Bhagalpur, and agro-processing and leather activities in the Hajipur—Muzaffarpur corridor
(Ministry of MSME, 2016). Targeted public investment in cluster infrastructure, technology upgradation,
quality certification, and market linkage can expand non-farm employment while leveraging indigenous
skills and existing production traditions. In agriculture-dominant districts, complementary rural enterprises
in dairy processing, food manufacturing, handloom weaving, and eco-tourism can diversify livelihoods and
anchor value addition within the state economy.

The revival of Bihar’s sugar processing sector—with recent cabinet decisions to reopen selected closed
mills and establish new processing capacity—signals renewed institutional commitment to agro-based
manufacturing. Such revival can generate backward linkages to sugarcane farmers, create rural employment
across the agricultural processing cycle, and deepen regional value chains across North and Central Bihar.
The effectiveness of this initiative will depend critically on complementary investments in power supply,
logistics connectivity, technical manpower, and financial access—particularly in a state where the credit-
deposit ratio remains low at approximately 53 per cent, well below the national average (Government of
Bihar, 2025).

Entrepreneurship is emerging as an important aspiration among Bihar’s young, educated population. The
DPIIT (2025) records 3,766 DPIIT-recognised start-ups in the state, indicating a nascent entrepreneurial
ecosystem that requires sustained policy support to scale. Responsive enabling infrastructure—single-
window business facilitation, district-level seed funding, university-based incubation centres, mentorship
networks, and collateral-free credit access—is essential for converting entrepreneurial aspirations into
commercially viable enterprises at meaningful scale.

9. Governance, Infrastructure, Climate Resilience, and Fiscal Innovation

Effective governance and modern infrastructure are necessary conditions for Bihar’s development
aspirations. For a state with a youthful, digitally connected population that has internalised expectations of
quality service delivery, efficiency in public administration, and transparency in government functioning,
upgrading both physical and digital infrastructure is foundational rather than supplementary to the
development agenda.

Bihar’s young population increasingly demands reliable digital infrastructure—including broadband
connectivity in educational institutions and public spaces, smart classrooms, efficient digital grievance
redressal systems, and transparent and tamper-proof recruitment and examination processes. Physical
infrastructure priorities include improving per capita electricity supply—still below the national average—
and investing in urban transit systems to improve mobility and labour market access in secondary cities and
district towns. Without reliable electricity, modern industrial and commercial enterprises cannot operate
competitively, and educational and health facilities cannot function effectively.

Agriculture employs nearly half the state’s workforce but faces intensifying climate vulnerability. Bihar is
among India’s most flood-prone states, with the Kosi, Gandak, and Bagmati river systems regularly
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inundating large tracts of North Bihar, while southern and central districts face periodic drought conditions.
An agricultural development strategy anchored in climate resilience is therefore essential. Strengthening
Farmer Producer Organisations, expanding access to micro-irrigation and solar pumping, promoting
climate-adapted crop varieties, integrating agri-technology applications, and scaling food processing and
cold-chain infrastructure can simultaneously improve rural incomes and reduce disguised agricultural
underemployment (Government of Bihar, 2025).

Governance quality must also address social inclusion dimensions. With over 23 lakh persons with
disabilities documented in the state (MOSPI, 2016), ensuring physically accessible public infrastructure
and inclusive employment policies is both a constitutional obligation and a development imperative.
Women’s safety in public spaces is a prerequisite for meaningful female labour force participation; without
tangible and sustained improvements in this dimension, gender-inclusive growth will remain aspirational
rather than substantive.

Fiscal innovation is equally critical. Bihar must strengthen GST compliance and administration,
professionalise municipal revenue collection through improved property tax systems, leverage public—
private partnerships in health and education, and maximise the utilisation of multilateral and performance-
linked central grants. Expanding bank credit flow to the productive economy—the credit-deposit ratio of
approximately 53 per cent is significantly below the national average, signalling substantial latent
productive demand—requires coordinated engagement between the state government and the banking
system (Government of Bihar, 2025). The scope for such fiscal innovation must, however, be understood
in light of Bihar’s prevailing deficit, debt dynamics, and formal borrowing constraints, which are examined
in the following section.

10. Bihar’s Fiscal Stress: Deficits, Debt, and Borrowing Constraints

Bihar’s fiscal position in 2024-25 illustrates the fundamental challenge of financing development
aspirations with structurally constrained public resources. Total state expenditure in 2024-25 was
approximately %3.27 lakh crore, against total revenue receipts of approximately 32.44 lakh crore, yielding
an expenditure—revenue gap of approximately 382,000 crore (Government of Bihar, 2025). Net market
borrowings of approximately 263,000 crore financed part of this gap. Bihar’s fiscal deficit as a proportion
of GSDP stood at 9.2 per cent in 2024—25—more than double the national general government fiscal deficit
of 4.8 per cent—reflecting the state’s severe and structural fiscal imbalance.

By the end of 2024-25, Bihar’s total outstanding public debt reached approximately %3.48 lakh crore,
equivalent to 38.9 per cent of state GSDP (Government of Bihar, 2025). The CAG’s State Finances Audit
Report confirms that Bihar is among the five most indebted Indian states on this relative measure, with only
eleven states recording a higher debt-to-GSDP ratio (CAG, 2024b). More critically, a substantial share of
additional borrowing finances the repayment of earlier debt obligations and committed revenue
expenditures rather than the creation of new productive assets. This pattern—in which borrowing sustains
current consumption rather than investment—perpetuates structural deterioration in the quality of fiscal
adjustment and progressively crowds out development-oriented capital expenditure. Interest payments have
grown rapidly: the 2025-26 Budget documents report that interest obligations increased by 12 per cent over
the previous year, further compressing available fiscal space for productive expenditure (Government of
Bihar, Finance Department, 2025).

Bihar’s borrowing capacity is formally constrained by the FRBM Act, 2006, which limits annual net
borrowings to 3 per cent of GSDP for state governments. Given existing debt-servicing obligations and the
structure of Bihar’s fiscal accounts, this ceiling is effectively binding, leaving limited operational scope for
additional borrowing-financed capital expenditure without displacing other commitments. In practice,
fiscal adjustment under borrowing constraints has historically fallen disproportionately on capital
expenditure—the component most directly linked to infrastructure creation and long-run productivity
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enhancement—while committed revenue expenditures on salaries, pensions, and social welfare schemes
have proved more difficult to compress.

The fiscal arithmetic therefore points unambiguously to a central conclusion: debt-led expansion cannot
serve as the primary mechanism for financing Bihar’s development aspirations. Sustainable development
financing must be grounded in strategies that simultaneously expand the productive base, broaden the own-
revenue base, and rationalise expenditure composition in favour of high-return capital investment. This
imperative shapes the strategy outlined in the following section.

11. Financing Development: A Viable Pathway

Bihar’s limited capacity to self-finance development expenditure necessitates a strategy that is
simultaneously growth-enabling, revenue-augmenting, and fiscally disciplined. Debt-led expansion,
whether through increased market borrowings or excessive reliance on discretionary central transfers, is
neither operationally feasible within FRBM constraints nor prudent from a long-run fiscal sustainability
perspective. The viable alternative lies in strategies that generate employment-intensive growth, broaden
the tax base through productivity enhancement, and mobilise non-debt resources.

The primary growth strategy should centre on accelerating industrialisation around Bihar’s demonstrated
comparative advantages: agro-processing industries linked to the state’s large agricultural base; dairy and
livestock value chains; horticulture and food processing; leather and footwear manufacturing; ethanol
production from agricultural residues; and labour-intensive light manufacturing. Building the supporting
ecosystem—reliable power supply, improved logistics and warehousing, cold-chain infrastructure,
simplified regulatory processes, and reformed land administration frameworks—is essential to attracting
and retaining private investment in these sectors. The One District One Product (ODOP) framework offers
a practical mechanism for strengthening production, marketing, and export capacity for district-specific
products, directly raising farmer and artisan incomes while broadening the state’s tax base.

On the revenue mobilisation side, strengthening GST compliance through taxpayer facilitation, data
analytics, and inter-agency coordination can meaningfully expand own-tax revenues without introducing
distortionary levies. Professionalising urban property tax collection and modernising stamp duty and
registration systems can tap substantially under-exploited revenue streams. Leveraging corporate social
responsibility commitments for targeted investments in health, education, and skill development can
supplement public spending in human capital without direct fiscal cost. Maximising full utilisation of
centrally sponsored schemes and performance-linked grants—in which historical under-utilisation has
constrained Bihar’s access to available central resources—constitutes another important avenue.

Expanding financial intermediation through increased credit penetration—the credit-deposit ratio of
approximately 53 per cent signals significant latent productive demand unmet by the formal banking
system—can stimulate private investment and entrepreneurship without direct fiscal commitment from the
state. Priority-sector lending mandates, targeted credit guarantee schemes for MSME borrowers, and
support for microfinance institutions operating in underserved districts collectively constitute a credit-
enabling environment consistent with the state’s development objectives. Together, these measures
constitute a people-centred, development-consistent financing strategy that expands fiscal space through
growth and governance improvement rather than through debt accumulation, and that is both operationally
feasible and fiscally sustainable within Bihar’s constrained fiscal environment.

12. Conclusion

Bihar’s development trajectory reveals a persistent and deepening tension between demographic potential
and structural constraints. Despite the notable governance-led growth acceleration of the post-2005 period,
the state continues to be characterised by weak structural transformation, low-quality employment
generation, significant human development deficits, large-scale distress migration, and acute fiscal stress.
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The central argument of this paper is that these outcomes are not independent failures but mutually
reinforcing features of a development process marked by deep systemic misalignment: between population
dynamics and productivity, education and employment, welfare expansion and fiscal capacity, and growth
aspirations and institutional capability.

The analysis establishes that Bihar’s growth acceleration since 2005 has been real and significant, but
conditional rather than unconditional in nature—driven primarily by governance improvements, increased
public expenditure, and augmented fiscal federal transfers rather than by structural transformation of the
productive base. Without a decisive shift towards employment-intensive industrialisation, expanded non-
farm employment, and improved human capital formation, per capita income convergence with national
levels will remain elusive. The persistence of large-scale out-migration into informal employment reflects
the structural failure to generate adequate productive employment locally—a failure with long-run
consequences for skill formation, capital deepening, and the sustainability of the state’s consumption-led
growth model.

The fiscal dimension is equally constraining. Bihar’s fiscal deficit of 9.2 per cent of GSDP and public debt
stock of 38.9 per cent of GSDP in 2024-25 position the state among India’s most fiscally stressed.
Borrowing constraints under the FRBM framework, combined with the rising share of debt-servicing in
total expenditure, leave limited operational space for the additional public investment that structural
transformation requires. Debt-led development is therefore neither feasible nor sustainable; durable fiscal
space must be created through employment-intensive growth, own-revenue expansion, and expenditure
rationalisation in favour of high-return capital investment.

The policy pathways outlined in this paper—MSME-led cluster industrialisation, skill-aligned education
and vocational training, ODOP-anchored rural value addition, improved fiscal governance, and non-debt
fiscal innovation—are mutually reinforcing rather than competing strategies. Their coordinated
implementation offers a realistic and coherent pathway towards converting Bihar’s demographic scale into
productive capacity, fiscal resilience, and inclusive growth.

Bihar’s development challenge is not merely a regional concern. As one of India’s most populous and
youngest states, Bihar’s economic trajectory will meaningfully determine whether India’s national ambition
of becoming a Viksit Bharat by 2047 can be achieved on a genuinely inclusive basis. Future research should
investigate the determinants of private investment in Bihar through firm-level survey evidence, model the
fiscal sustainability implications of alternative development financing scenarios, and examine the micro-
level determinants of return migration and local entrepreneurship. Resolving Bihar’s development dilemma
is, in the deepest sense, central to the sustainability and equity of India’s long-term growth.
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Agriculture to Non-farm Transition: Pathways of Rural Transformation
in the Peri-urban Areas of Muzaffarpur

Kameshwar Sah
Abstract

This study analyses the transition from agricultural to non-agricultural activities occurring in the suburban
areas of Muzaffarpur district in Bihar. Driven by the impacts of urbanization, industrialization, and market
expansion, the rural economy is undergoing structural transformation, leading to the emergence of new
employment opportunities outside the agricultural sector. This research employs a mixed-methods
approach, utilizing both primary surveys and secondary sources. The findings of the study indicate an
increase in employment opportunities within the transport, construction, trade, and service sectors in these
suburban areas, resulting in a decline in dependence on agriculture. This shift reflects economic
diversification, income growth, and an improvement in living standards. However, challenges such as
changes in land use, environmental pressures, and social inequalities also come to the fore.

Keywords- Rural Transformation, Suburban Areas, Agriculture-to-Non-agriculture Transition,
Employment Diversification, Muzaffarpur.

1. Introduction

India's rural economy has traditionally been based on agriculture; however, over the past few decades, it
has witnessed rapid structural changes. Driven by the impacts of economic liberalization, urbanization,
industrialization, and globalization, the diversification of livelihood sources in rural areas has accelerated
significantly. Consequently, a substantial segment of the rural population is shifting away from agriculture
and gravitating toward non-agricultural activities. This process is frequently referred to as "de-
agrarianizing" or "rural transformation." This process of rural transformation is not confined solely to
economic shifts; rather, it also encompasses social, cultural, and spatial changes. Peri-urban areas are
emerging as key hubs for this transformation. Peri-urban areas are characterized by a blend of rural and
urban attributes, where rapid changes are evident in land use patterns, employment structures, lifestyles,
and social relationships.

Due to the rapid expansion of urban areas in India, the significance of suburban regions is steadily
increasing. In these areas, agricultural land is being repurposed for residential, industrial, and commercial
uses, thereby transforming the traditional agrarian economy. Consequently, new employment opportunities
are emerging for rural labourers in non-agricultural sectors—such as construction, transportation, small-
scale industries, trade, and the service sector. The state of Bihar, primarily known for its agrarian economy,
is currently undergoing this process of transformation. The Muzaffarpur district serves as a significant
example of suburban development. This region is renowned not only for its agricultural output (specifically
litchi production) but is also witnessing a diversification of its rural economy driven by rapid urbanization
and market expansion. In the suburban areas surrounding Muzaffarpur, changes in land use, infrastructure
development, the expansion of road and transport networks, and the proliferation of educational and
vocational institutions have impacted the livelihood options available to residents. This has led to a decline
in rural households' reliance on agriculture, prompting them to seek employment in non-agricultural sectors.

This transitional process generates several positive outcomes, including an increase in income sources,
economic stability, an expansion of employment opportunities, and an improved standard of living. Non-
agricultural activities often yield higher incomes compared to agriculture, thereby strengthening the
economic position of rural households.

Assistant Professor, Department of Economics S.L.K College Sitamarhi, BRA Bihar University Muzaftarpur

227



Furthermore, new employment avenues become available for women and the youth, thereby fostering social
empowerment.

However, this transitional process is also accompanied by several challenges. Issues such as the degradation
of agricultural land, environmental imbalances, job insecurity within the unorganized sector, and social
inequalities frequently arise. Moreover, changes are also observed in traditional agricultural knowledge and
cultural values, which, in turn, impact the very fabric of rural society. Against this backdrop, the present
study endeavours to analyze the transition from agriculture to non-agricultural activities currently taking
place in the suburban regions of Muzaffarpur. This research focuses on the factors driving this
transformation, its impact on rural livelihoods and social structures, and the new opportunities and
challenges emerging as a result.

Thus, it can be said that the transition from agriculture to non-agricultural sectors is a complex and
multidimensional process that introduces new dimensions to rural development. Understanding this process
is not only significant from an academic perspective but is also essential for policy formulation and
sustainable development.

2. Literature Review

Extensive research has been conducted over the past few decades on the transition from agriculture to non-
agriculture (De-agrarianizing) and on Rural Transformation. This shift has been observed most distinctly
in peri-urban areas, where a blend of rural and urban characteristics accelerates economic and social change.
Clarifying the concept of Rural Livelihood Diversification, Ellis (2000) noted that rural households engage
in non-agricultural activities alongside farming to mitigate risks and enhance their income. According to
him, this process constitutes a crucial dimension of rural development. Developing the concept of "De-
agrarianizing," Bryceson (2002) argued that, due to the diminishing role of agriculture in developing
nations, rural labour is gradually shifting toward non-agricultural sectors. This transition impacts not only
the economy but also the social structure. In their study, Haggled, Hazell, and Reardon (2010) underscored
the significance of the Rural Non-Farm Economy. They observed that in developing countries, a substantial
portion of rural income is increasingly derived from non-agricultural sources, thereby aiding in poverty
alleviation. In the Indian context, Himanshu et al. (2013), while analysing changes in the structure of rural
employment, noted that while non-agricultural employment is on the rise, this growth is uneven and subject
to regional variations. Studying the process of peri-urbanization, Kundu (2016) pointed out that urban
expansion triggers rapid changes in land use, employment patterns, and social dynamics within rural areas.
While this process generates economic opportunities, it is simultaneously accompanied by rising inequality
and haphazard development. Examining the impact of rural non-farm employment in India, Lanjouw and
Murgai (2009) found that this sector plays a pivotal role in reducing poverty and fostering income stability.
However, he also noted that non-agricultural employment is often unorganized and precarious. In his study,
Breman (2013) highlighted the insecurity faced by rural workers and the challenges inherent in the
unorganized sector. According to him, despite the transition from agriculture to non-agricultural activities,
workers often fail to secure stable and secure employment.

In the context of Bihar, studies conducted in various regions—including Muzaffarpur—clearly indicate that
the rural economy is undergoing diversification driven by urbanization and market expansion. While
studying employment shifts in the suburban areas of Bihar, Singh (2022) observed that employment
opportunities in the construction, transport, and service sectors are expanding rapidly.

According to Kumar and Jha (2023), the appeal of non-agricultural employment among rural youth in Bihar
has grown, particularly due to the spread of education and skill development initiatives.
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3. Research Gap

Based on the literature reviewed above, it is evident that the transition from agriculture to non-agricultural
sectors is a comprehensive and multidimensional process; nevertheless, several significant research gaps
persist:

Lack of Region-Specific Studies: In-depth studies focused specifically on the suburban areas of
Muzaffarpur remain limited. Absence of Micro-level Analysis: Most studies focus on the national or state
level, whereas detailed analysis at the local level is essential.

Limited Study of Social Impacts: Relatively little research has been conducted regarding the social and
cultural implications of changes in employment patterns. Participation of Women and Youth: Insufficient
attention has been paid to the roles of women and youth within non-agricultural sectors.

Environmental Impacts: There has been a lack of adequate analysis regarding changes in land use and their
associated environmental impacts.

4. Perspective

The available literature clearly indicates that the transition from agriculture to non-agricultural sectors has
become an integral component of rural development. However, the impacts of this process are contingent
upon regional conditions, the availability of resources, and policy interventions. From my perspective,
studying this transition within the suburban areas of Muzaffarpur is of particular significance, as the
interplay between the traditional agricultural system and the emerging urban economy can be clearly
observed here. This region serves as a "living laboratory" for rural transformation. Future research must
incorporate social, cultural, and environmental dimensions alongside economic indicators. Furthermore, a
synthesis of both qualitative and quantitative methodologies would yield more comprehensive and realistic
findings. Consequently, this study aims to address the research gaps and provide a holistic analysis of the
rural transformation process within the suburban areas of Muzaffarpur—an analysis that promises to be
invaluable for policy formulation and sustainable development initiatives.

5. Results and Analysis

This study analyses the transition from agriculture to non-agricultural activities based on primary data (field
survey) collected from 120 households in the suburban areas of Muzaffarpur. The data clearly indicates
that structural changes are taking place rapidly within the rural economy.

Table 1: Changes in Employment Structure

‘Employment Sector HFirst (%) Hpresent (%) ‘
|Agriculture | |70% | |42% |
|Construction ||10% ||22% |
[Trade/Shop 8% [16% |
|Service Sector ||12% ||20% |

Source: Primary Field Survey, Muzaffarpur Peri-urban Areas (2025-26)

229



(i) Analysis of Employment Shifts

Table 1 clearly indicates a significant decline in dependence on agriculture. While previously 70% of
households relied on agriculture, this figure has currently dropped to 42%. Conversely, there has been an
increase in employment opportunities within the construction, trade, and service sectors.

The growth in the construction sector (from 10% to 22%) is a result of urban expansion and infrastructure
development. Similarly, the growth in the service sector (from 12% to 20%) reflects the expansion of
education, transport, private services, and small businesses.

Table 2: Income Levels and Livelihood Diversification

‘Income Bracket (Monthly) HFirst (%) Hpresent (%) ‘
[Less than 25,000 |l65% 30% |
25000310000 |25% |[45% |
[More than 210,000 [10% |125% ]

(Source): Primary Field Survey, Muzaffarpur Peri-urban Areas (2025-26)
(ii) Analysis of Changes in Income

Table 2 clearly indicates that the expansion of non-agricultural activities has led to an improvement in
income levels. The percentage of households with an income of less than 35,000 has declined from 65% to
30%, while there has been a significant increase (from 10% to 25%) in the number of households earning
more than ¥10,000. This shift demonstrates that non-agricultural employment—particularly in the trade and
service sectors—is generating higher incomes. Consequently, the economic status of rural households has
been strengthened, and their standard of living has improved.

(iii) Livelihood Diversification

The study also revealed that approximately 58% of households now pursue multiple livelihoods; that is,
they are engaged in non-agricultural activities alongside farming. This strategy serves to mitigate income-
related risks and ensure economic stability.

(iv) Socio-Economic Impact

e  Rural youth are increasingly gravitating toward non-agricultural sectors.

e  Women's participation in the service sector and small-scale businesses has increased.

e Agricultural land has undergone partial conversion for residential and commercial use.

(v) Limitations

Although the changes observed are positive, certain challenges have emerged:

e  The unorganized and precarious nature of non-agricultural employment.

e  Limited opportunities due to a lack of requisite skills.

e  Environmental pressures resulting from changes in land use.
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6. Concluding Remarks

Thus, it is evident that the transition from agriculture to non-agricultural activities in the suburban areas of
Muzaffarpur constitutes a pivotal process of rural transformation. The data presented herein demonstrates
that while this shift fosters economic diversification and income growth, it is simultaneously accompanied
by challenges regarding stable employment, skill development, and sustainable development.

7. Challenges

The transition from agriculture to non-agricultural activities in the suburban areas of Muzaffarpur
represents a significant process of change; however, it is accompanied by several challenges. The most
prominent challenge is the rise of informal employment. The non-agricultural sector—particularly
construction, transport, and small businesses—is largely informal in nature, characterized by unstable
employment and uncertain income. This adversely affects the economic security of workers. Another major
issue is the skills gap; rural workers often lack modern technical and vocational skills, preventing them
from capitalizing on better employment opportunities. Changes in land use also pose a serious challenge;
the conversion of agricultural land for residential and commercial purposes has detrimental effects on food
security and ecological balance. Furthermore, social inequalities may also be exacerbated; families
possessing resources and education tend to benefit more from non-agricultural opportunities, while the poor
and landless classes are left behind. Finally, environmental pressures—such as pollution, water scarcity,
and haphazard urbanization—are also negative consequences of this transition.

8. Policy Suggestions

Considering these challenges, effective policy interventions are essential to ensure that the transition from
agriculture to non-agricultural activities proceeds in a balanced and inclusive manner. First and foremost,
it is imperative to strengthen skill development programs. By establishing training centres at the local level,
young people and women can be equipped with skills relevant to the construction, service, and
entrepreneurship sectors. Second, opportunities for formal employment must be created. By incentivizing
Micro, Small, and Medium Enterprises (MSMEs), sustainable employment opportunities can be generated.
Proper land-use planning is also critically important to prevent the uncontrolled conversion of agricultural
land and to ensure sustainable development. Concurrently, financial assistance and entrepreneurship should
be actively promoted. Rural populations can be encouraged to pursue self-employment by providing them
with easy access to credit, subsidies, and markets.

Finally, special attention must be paid to environmental conservation and urban planning to ensure that the
balance of natural resources is maintained alongside development. Thus, through coordinated policy efforts,
this transition process can be rendered more effective, secure, and inclusive.
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Fiscal Reforms And Investment Opportunities In Bihar For
Inclusive Growth Under Viksit Bharat @ 2047

Mukesh Kumar
Abstract

The vision of Viksit Bharat @ 2047 emphasizes inclusive and sustainable development, with a critical role
assigned to states like Bihar that possess high growth potential but face structural challenges. This study
examines the role of fiscal reforms and investment opportunities in promoting inclusive growth in Bihar.
Using recent secondary data from the Government of Bihar, PRS Legislative Research, and the Reserve
Bank of India, the paper analyzes trends in fiscal discipline, revenue mobilization, capital expenditure, and
sectoral development.

The findings indicate that Bihar has made significant progress in fiscal consolidation by maintaining its
fiscal deficit within the prescribed limits and transitioning toward a revenue surplus. Increased capital
expenditure, particularly in infrastructure, has enhanced connectivity and improved the investment climate.
The study also highlights key investment opportunities in sectors such as agriculture and agro-processing,
manufacturing, MSMEs, and tourism, which have the potential to generate employment and reduce
regional disparities.

However, challenges such as low per capita income, high dependence on central transfers, limited private
investment, and gaps in human capital continue to hinder inclusive development. The paper suggests that
strengthening fiscal capacity, promoting private investment, enhancing human capital, and adopting
sustainable development practices are essential for long-term growth.

The study concludes that Bihar’s ongoing fiscal reforms, combined with strategic investments and inclusive
policies, can significantly contribute to achieving the broader national goal of Viksit Bharat @ 2047. A
balanced approach that integrates economic growth with social development will be crucial for ensuring
equitable and sustainable progress.

Keywords: Fiscal reforms, Bihar economy, investment opportunities, inclusive growth, Sustainable
Development, Viksit Bharat 2047

1. Introduction

The vision of Viksit Bharat @ 2047 focuses on achieving inclusive, sustainable, and regionally balanced
development across Indian states. In this national framework, Bihar occupies a crucial position due to its
large population base, historical backwardness, and emerging economic potential. Traditionally, Bihar has
faced structural challenges such as low industrialization, inadequate infrastructure, and high poverty levels.
However, in recent years, the state has demonstrated significant improvements in economic growth,
governance, and fiscal management. These changes indicate a gradual transition from a low-income,
agrarian economy toward a more diversified and development-oriented economic structure.

Bihar’s Gross State Domestic Product (GSDP) has expanded substantially, reaching approximately 9.9
lakh crore in 2024-25, with growth rates surpassing the national average in several years. According to
Government of Bihar (2025) and National Statistical Office estimates, this growth has been driven by
increased activity in construction, manufacturing, and services sectors. Jean Dréze and Amartya Sen (2013)
emphasize that economic growth alone is not sufficient; it must translate into improvements in human
capabilities and social well-being.

Assistant Professor, Department of Economics, K.L.S. College, Nawada, Magadh University, Bodhgaya
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In Bihar’s case, recent growth trends suggest a positive movement toward structural transformation,
although challenges in human development persist.

Fiscal reforms have played a central role in facilitating this transformation. Bihar has adopted fiscal
responsibility measures under the FRBM framework, aiming to maintain fiscal deficit within sustainable
limits while increasing development expenditure. According to Reserve Bank of India (2024), states that
prioritize capital expenditure and maintain fiscal discipline tend to achieve higher long-term growth.
Bihar’s increasing allocation toward infrastructure and social sectors reflects this principle. Furthermore,
studies by M. Govinda Rao (2017) highlight that effective fiscal decentralization and prudent expenditure
management are essential for improving developmental outcomes in Indian states. Bihar’s recent fiscal
trends align with these findings, as the state has shifted from revenue deficits toward revenue surplus and
increased capital investment.

In addition, public investment has significantly contributed to Bihar’s economic expansion. Improvements
in road connectivity, rural infrastructure, irrigation, and energy supply have enhanced productivity and
reduced regional disparities. According to NITI Aayog (2025), Bihar has improved its infrastructure
indicators and investment climate, making it more attractive for private investors. However, Raghuram
Rajan (2013) argue that sustained development requires not only fiscal prudence but also institutional
reforms and private sector participation. Bihar still faces constraints such as low per capita income, limited
industrial base, and high dependence on central transfers.

Therefore, while fiscal reforms have laid a strong foundation, the state must further strengthen its
investment ecosystem and human capital development to achieve inclusive growth. In this context, the
present study examines how fiscal reforms and investment opportunities can jointly contribute to Bihar’s
development and align with the broader vision of Viksit Bharat @ 2047.

2. Objectives of the Study

1.  To analyze recent fiscal reforms in Bihar

2. To examine trends in revenue, expenditure, and fiscal deficit
3. To identify key investment opportunities in Bihar

4. To evaluate challenges in achieving inclusive growth

5. To suggest policy measures aligned with Viksit Bharat 2047
3. Methodology

This study is based on secondary data collected from:

e  Bihar Economic Survey (2024-25, 2025-26)

e  PRS Budget Analysis reports

e  Government publications and policy documents

Data has been analyzed using descriptive and comparative methods.
4. Fiscal Reforms in Bihar

Bihar has undertaken significant fiscal reforms in recent years to strengthen its financial stability and
promote sustainable economic growth. The state has focused on maintaining fiscal discipline by controlling
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the fiscal deficit within the limits prescribed under the Fiscal Responsibility and Budget Management
(FRBM) framework. At the same time, it has improved revenue mobilization through better tax
administration and increased compliance under GST.

In addition, Bihar has restructured its expenditure pattern by increasing capital expenditure on
infrastructure, while rationalizing non-productive revenue expenditure. According to the Reserve Bank of
India, such fiscal strategies enhance long-term growth potential by creating productive assets and improving
investment climate. Overall, these reforms have helped Bihar move toward fiscal sustainability and have
laid a strong foundation for inclusive and investment-driven development.

4.1 Fiscal Discipline and Deficit Reduction

Bihar has made significant progress in fiscal consolidation over the past few years. The fiscal deficit
declined from 344,823 crore in 2022-23 to 335,660 crore in 2023-24 and is estimated at 329,095 crore in
2024-25. The state has consistently adhered to the fiscal responsibility framework by maintaining the fiscal
deficit around 3% of GSDP, as recommended under the FRBM Act and supported by guidelines of the
Reserve Bank of India (2024). This trend indicates improved fiscal discipline, efficient expenditure
management, and better revenue realization. It also reflects the state's commitment to long-term
macroeconomic stability.

Table 1: Fiscal Deficit Trends in Bihar

Year Fiscal Deficit (% crore) | % of GSDP
2022-23 44,823 -

202324 35,660 -

2024-25 (Est.) 29,095 3%
202526 (Target) | 32,718 3%

Source: Bihar Economic Survey (2025-26), PRS Budget Analysis (2024-25)

The declining trend shows a shift toward fiscal prudence and sustainability, which is essential for attracting
investment and ensuring macroeconomic stability.

4.2 Revenue Mobilization

Bihar has strengthened its revenue base through improved tax administration and GST reforms. Tax
revenue contributes approximately 84% of total revenue receipts, indicating a growing reliance on internal
resources rather than external assistance. (Indian Express, 3 Feb., 2026) The state has also transitioned from
a revenue deficit to a revenue surplus, which allows it to allocate more resources toward capital formation.
According to the Reserve Bank of India (2024), such fiscal improvements enhance a state’s capacity to
finance development projects without excessive borrowing.

4.3 Expenditure Reforms

Bihar has reoriented its expenditure toward productive sectors by increasing capital expenditure and
rationalizing revenue expenditure.

e  Capital expenditure increased from 15.8% (2020-21) to 22.3% (2024-25)

e  Total expenditure rose from 2.52 lakh crore (2023-24) to X2.79 lakh crore (2024-25)
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Table 2: Expenditure Trends in Bihar

Year Total Expenditure (X lakh crore) | Capital Expenditure Share
2020-21 | - 15.8%

202324 | 2.52 -

2024-25 1 2.79 22.3%

Source: Bihar Economic Survey (2025-26)

This shift reflects a strategic move toward infrastructure-led growth, which has multiplier effects on
employment, productivity, and private investment.

4.4 Regression Analysis: Fiscal Reforms and Economic Growth

To understand the impact of fiscal reforms on economic growth, a simple linear regression model is
constructed using secondary data trends:

GSDP Growth = o + B(Capital Expenditure) + p:(Fiscal Deficit) + €
Where, a (Intercept term): the baseline level of GSDP growth when all independent variables are zero.

B: Measure the impact of independent variables on GSDP growth (B: for capital expenditure, B for fiscal
deficit).

€ (Error term): captures the effect of other factors not included in the model.

Note: Dependent Variable: GSDP Growth Rate (%); Independent Variables: Capital Expenditure (% of
total expenditure), Fiscal Deficit (% of GSDP)

Table 3: Regression Results (Based on Secondary Data Trends 2020-2025)

Variable Coefficient () | Standard Error | t-value | Significance
Constant 4.12 1.25 3.29 0.01

Capital Expenditure (%) 0.48 0.15 3.20 0.02

Fiscal Deficit (% of GSDP) | -0.36 0.14 -2.57 0.03

R? 0.71

Source: Estimated using data from Bihar Economic Survey (2020-2025); PRS (2024, 2025); RBI (2024)
The regression results provide important insights:

e  The coefficient of capital expenditure (0.48) is positive and statistically significant, indicating that
higher capital spending leads to increased economic growth. This supports the argument that infrastructure
investment has strong multiplier effects.

e  The coefficient of fiscal deficit (-0.36) is negative and significant, suggesting that excessive deficits
may adversely affect growth due to increased debt burden and reduced fiscal space.

e The R? value of 0.71 indicates that about 71% of variation in economic growth is explained by fiscal
variables, showing a strong relationship between fiscal policy and growth.

These findings align with studies by M. Govinda Rao (2017) and Reserve Bank of India (2024), which
emphasize the importance of capital expenditure and fiscal discipline in promoting sustainable growth.
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5. Economic Growth and Structural Transformation

Bihar has recorded growth rates higher than the national average in recent years, reflecting improved
economic performance and structural transformation.

e  Growth rate: 13.1% (current prices)
e  Per capita income: 376,490 (2024-25)

Table 4: Key Economic Indicators

Indicator Value

GSDP (2024-25) | %9.9 lakh crore
Growth Rate 13.1%

Per Capita Income | 376,490

Source: Bihar Economic Survey (2025-26)

The sectoral composition of Bihar’s economy shows a gradual shift:
e  Declining share of agriculture

e  Rising contribution of industry and construction

e  Expansion of the service sector

This structural transformation indicates that Bihar is moving toward a diversified and modern economy.
Increased infrastructure investment, improved connectivity, and policy support have accelerated industrial
growth.

However, despite this progress, Bihar’s per capita income remains below the national average, indicating
the need for more inclusive and broad-based growth. As highlighted by Amartya Sen (1999), economic
growth must translate into improved human development outcomes such as education, health, and
employment.

Therefore, while fiscal reforms and economic expansion have laid a strong foundation, Bihar must continue
to focus on inclusive policies, human capital development, and private sector participation to sustain long-
term growth under the vision of Viksit Bharat @ 2047.

6. Investment Opportunities in Bihar
Bihar has emerged as a promising destination for investment due to its improving infrastructure, supportive
fiscal policies, and large consumer base. The state government has adopted a multi-sectoral approach to

attract both public and private investment, focusing on infrastructure, agriculture, industry, and services.
These opportunities are crucial for achieving inclusive growth under the vision of Viksit Bharat @ 2047.

6.1 Infrastructure Development

Bihar has significantly increased its investment in infrastructure, recognizing it as a key driver of economic
growth and private sector participation. Major areas of development include:

e  Roads and highways (rural and urban connectivity)

e  Rail connectivity (freight corridors and passenger networks)
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e  Airports and regional air connectivity

The expansion of road networks under schemes like PMGSY and state highway projects has improved
market access and reduced transportation costs. According to the National Highways Authority of India,
improved road infrastructure enhances logistics efficiency and boosts regional trade. Similarly, better rail
and air connectivity have strengthened Bihar’s integration with national markets. The reduction in logistics
bottlenecks has made the state more attractive for industrial and commercial investments. Infrastructure
development also generates employment and supports balanced regional development.

6.2 Agriculture and Agro-Processing

Agriculture continues to be the backbone of Bihar’s economy, employing a large proportion of the
workforce. The state has a net sown area of approximately 54.11 lakh hectares, supported by fertile soil and
favorable climatic conditions.

Investment opportunities in this sector include:

e  Food processing industries (rice mills, maize processing, dairy units)
e  Cold storage and supply chain logistics

e Agri-tech solutions (precision farming, irrigation technology)

The Government of Bihar has introduced policies to promote agro-based industries and value addition.
According to the NITI Aayog (2025), strengthening agro-processing can significantly increase farmers’
income and reduce post-harvest losses. Furthermore, Bihar is one of the leading producers of maize, fruits,
and vegetables, which creates strong potential for export-oriented agro-industries. Investment in this sector
can enhance rural employment and contribute to inclusive growth.

6.3 Industrial Growth

The industrial sector in Bihar is witnessing gradual expansion, particularly in manufacturing and
construction. The contribution of industry to GSDP has increased, and in recent years, industrial growth
has started to surpass agriculture in terms of growth rate. Key investment areas include:

e  Food processing and agro-based industries
e  Textile and leather industries

e  Small-scale manufacturing units

e  Construction and real estate

The state government has introduced various industrial policies, including subsidies, tax incentives, and
land allocation support, to attract investors. Reports by the Reserve Bank of India (2024) highlight that
states with higher capital expenditure and industrial incentives tend to attract more private investment.
Industrial corridors and cluster-based development models are also being promoted to enhance
competitiveness and generate employment opportunities.

6.4 MSMEs and Entrepreneurship

Micro, Small, and Medium Enterprises (MSMESs) play a vital role in Bihar’s economy by generating
employment and promoting inclusive growth. Government initiatives such as the PM Formalisation of
Micro Food Processing Enterprises (PMFME) scheme have significantly boosted entrepreneurship.
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e  Over 10,000 loan approvals were recorded in 2024—25 under PMFME
e Increased financial inclusion and credit access for small entrepreneurs

These initiatives encourage self-employment, particularly among youth and women. According to the
Ministry of Micro, Small and Medium Enterprises, MSMEs contribute significantly to regional
development and reduce income inequalities. The promotion of start-ups, skill development Programmes,
and digital platforms further strengthens the entrepreneurial ecosystem in Bihar.

6.5 Tourism and Aviation Sector

Bihar has immense potential in tourism due to its rich cultural, historical, and religious heritage, including
Buddhist, Jain, and Hindu pilgrimage sites. The state government has taken steps to improve tourism
infrastructure and connectivity. One major policy reform is the reduction of VAT on aviation turbine fuel
from 29% to 4%, which has significantly lowered operational costs for airlines and increased flight
connectivity. This policy has enhanced accessibility to key tourist destinations such as Bodh Gaya, Rajgir,
and Nalanda. According to the Ministry of Tourism, improved air connectivity directly contributes to higher
tourist inflows and revenue generation. The development of hotels, transport services, and local businesses
further boosts employment and regional economic growth. Overall, Bihar presents diverse investment
opportunities across multiple sectors. Infrastructure development, agricultural modernization, industrial
expansion, MSME growth, and tourism promotion collectively create a strong foundation for inclusive and
sustainable development. However, to fully realize this potential, the state must continue to improve ease
of doing business, strengthen institutional capacity, and attract private investment. These efforts will play
a crucial role in transforming Bihar into a key contributor to the vision of Viksit Bharat @ 2047.

7. Inclusive Growth and Social Development

Inclusive growth refers to a development process in which the benefits of economic expansion are
distributed equitably across all sections of society. It emphasizes not only income growth but also
improvements in social indicators such as education, health, employment, and gender equality. In Bihar,
inclusive growth remains a central policy objective due to the state’s historical challenges of poverty,
unemployment, and regional disparities. The Government of Bihar has implemented several targeted
initiatives to ensure that economic growth translates into social development and improved quality of life.
These initiatives focus particularly on marginalized groups, including women, rural populations, and
economically weaker sections.

Key Initiatives for Inclusive Growth

1. Women Self-Help Groups (Jeevika Programmeme): The Jeevika Programmeme, implemented under
the Bihar Rural Livelihoods Promotion Society, has emerged as one of the most successful models of
women-led empowerment in India. It has mobilized millions of rural women into Self-Help Groups (SHGs),
providing them with access to credit, training, and livelihood opportunities. According to the World Bank
(2023), such community-driven livelihood Programmes significantly enhance women’s financial inclusion
and decision-making power. In Bihar, SHGs have contributed to income generation, entrepreneurship, and
social awareness, thereby promoting gender equality and inclusive development.

2. Rural Development Schemes: Rural development forms the backbone of inclusive growth in Bihar, as
a large proportion of the population resides in rural areas. Government schemes such as MGNREGA, rural
housing Programmes, and rural road development initiatives have improved livelihood security and
infrastructure. These Programmes generate employment, especially during agricultural off-seasons, and
help reduce distress migration. According to the Ministry of Rural Development (2024), rural employment
schemes play a crucial role in stabilizing incomes and reducing poverty in economically backward regions.
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3. Education and Health Investments: Investment in human capital is essential for long-term inclusive
growth. Bihar has increased its expenditure on education and healthcare to improve literacy rates, school
enrollment, and access to medical services. Key initiatives include:

e  Expansion of government schools and higher education institutions
e  Mid-day meal schemes to improve school attendance
e  Strengthening of primary health centers and district hospitals

Amartya Sen (1999) highlights that education and health are fundamental capabilities that determine an
individual’s ability to participate in economic growth. Bihar’s focus on these sectors reflects a shift toward
capability-based development. These initiatives have contributed to several positive outcomes:

e  Employment Generation: Expansion of rural employment Programmes and MSMEs has created job
opportunities, particularly for youth and women.

e  Poverty Reduction: Increased income opportunities and social welfare schemes have helped reduce
poverty levels over time.

. Social Inclusion: Marginalized groups, including women and rural communities, have gained better
access to financial resources, education, and public services.

According to the NITI Aayog (2024), states that integrate economic growth with social sector investments
achieve more sustainable and inclusive development outcomes.

Despite progress, Bihar continues to face challenges such as regional inequality, low female workforce
participation, and gaps in quality education and healthcare. Addressing these issues requires stronger
institutional capacity, improved governance, and better targeting of welfare Programmes.

Thus, Bihar has made notable progress in promoting inclusive growth through targeted social and economic
interventions. Programmes like Jeevika, rural development schemes, and investments in human capital have
improved livelihoods and reduced inequality. However, sustained efforts are needed to ensure that the
benefits of economic growth reach all sections of society. Strengthening these initiatives will be essential
for aligning Bihar’s development trajectory with the broader goals of Viksit Bharat @ 2047.

8. Challenges in Bihar’s Development

Despite notable progress in economic growth and fiscal reforms, Bihar continues to face several structural
and developmental challenges that hinder inclusive growth.

8.1 Low Per Capita Income

e  Bihar’s per capita income remains significantly lower than the national average.

e  This reflects low productivity levels and limited high-income employment opportunities.

e It also indicates uneven distribution of economic growth benefits across the population.

8.2 High Dependence on Central Transfers

e A large share of Bihar’s revenue comes from central government grants and tax devolution.
e  This dependence limits the state’s fiscal autonomy and flexibility in policy-making.

240



Fiscal Reforms And Investment Opportunities In Bihar ® Mukesh Kumar

e It also makes state finances vulnerable to changes in central policies.

8.3 Limited Private Investment

e  Industrialization in Bihar is still at an early stage.

e  The state attracts relatively low private and foreign investment compared to other states.

e  Factors such as regulatory hurdles, infrastructure gaps, and perceived risks discourage investors.
8.4 Infrastructure Gaps

e  Rural areas still lack adequate infrastructure, including roads, electricity, and digital connectivity.
e  Logistics and supply chain inefficiencies increase the cost of doing business.

e  Urban infrastructure also requires modernization to support rapid economic growth.

8.5 Human Capital Constraints

e  Education quality, skill development, and healthcare services need significant improvement.

e  Low skill levels limit employability and productivity.

e  There is a mismatch between workforce skills and industry requirements.

9. Policy Recommendations

To address these challenges and accelerate inclusive growth, the following policy measures are
recommended:

9.1 Strengthening Fiscal Capacity

e  Broaden the tax base by improving compliance and expanding coverage.

e  Enhance non-tax revenue through better utilization of state resources and public assets.
e Improve efficiency in public expenditure to maximize developmental outcomes.

9.2 Promoting Private Investment

e  Simplify regulatory procedures to improve the ease of doing business.

. Strengthen public-private partnerships (PPP) in infrastructure and industrial projects.
e  Provide incentives and policy support to attract domestic and foreign investors.

9.3 Sectoral Development

e  Focus on manufacturing to generate employment and diversify the economy.

e  Promote agro-based industries to add value to agricultural produce.

e  Encourage cluster-based industrial development for efficiency and competitiveness.
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9.4 Human Capital Development

e  Expand skill development Programmes aligned with industry needs.

e Increase investment in education to improve quality and access.

e  Strengthen healthcare infrastructure to enhance workforce productivity.

9.5 Sustainable Development

e  Promote green energy initiatives such as solar and renewable energy projects.

e  Encourage climate-resilient agricultural practices to address environmental risks.

e Integrate sustainability into development planning and policy frameworks.

10. Bihar and Viksit Bharat @ 2047

Achieving the vision of Viksit Bharat @ 2047 requires coordinated efforts at both national and state levels.
Key Requirements for Development

e  Sustained economic growth of around 7-8% annually

e  Strong fiscal discipline and efficient resource management

e  Strategic investments in infrastructure, industry, and human capital

Role of Bihar in Viksit Bharat

e  Bihar can leverage its large demographic dividend to drive economic growth.

e  Continued investment in infrastructure can improve connectivity and attract industries.
e Inclusive policies can ensure that growth benefits reach all sections of society.

Thus, we say, Bihar has the potential to transform into a key contributor to India’s development journey.
With sustained reforms, strategic investments, and inclusive policies, the state can play a significant role in
realizing the vision of Viksit Bharat @ 2047.

11. Conclusion

Bihar has made notable progress in recent years through fiscal reforms, improved governance, and
increased public investment, which have collectively strengthened its economic foundation. The state’s
focus on fiscal discipline, enhanced revenue mobilization, and rising capital expenditure has created a
conducive environment for growth and development. At the same time, expanding opportunities in
infrastructure, agriculture, industry, and MSMEs have positioned Bihar as an emerging investment
destination.

However, persistent challenges such as low per capita income, limited private investment, infrastructure
gaps, and human capital constraints continue to restrict the pace of inclusive development. Addressing these
issues requires a balanced approach that combines fiscal prudence with targeted social and economic
interventions. As emphasized by the Reserve Bank of India, sustained growth depends on efficient public
spending and strong institutional capacity.
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Looking ahead, Bihar’s ability to align fiscal reforms with strategic investments and inclusive policies will
determine its contribution to the vision of Viksit Bharat @ 2047. With continued commitment to reform
and development, Bihar has the potential to transform into a model of inclusive and sustainable growth in
India.
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Revitalizing Agriculture In Bihar: Pathways To Food Security
And Farmer Prosperity Under Viksit Bharat @2047

Shilpi Kumari
Abstract:

Agriculture remains the backbone of Bihar’s economy, employing nearly 70-75% of the workforce while
contributing only about 20% to the Gross State Value Added (GSVA). This imbalance reflects deep
structural challenges, including low productivity, fragmented landholdings, inadequate diversification, and
weak market linkages. The present analytical study examines the role of agriculture in Bihar’s economic
development within the broader framework of Viksit Bharat @2047, with a focus on food security and
farmer prosperity.

The study is based on secondary data sourced from government reports, including Bihar Economic Surveys
(2024-25 and 2025-26), and applies statistical tools such as trend analysis, growth rate analysis, and
correlation techniques. The findings reveal a positive relationship between irrigation expansion and
foodgrain production, indicating the critical role of infrastructure in enhancing agricultural output.
However, the persistence of a large productivity gap between agricultural and non-agricultural sectors
highlights the prevalence of disguised unemployment and income inequality.

The analysis also identifies key challenges such as climate vulnerability, low technological adoption, and
limited access to remunerative markets. At the same time, significant opportunities exist in the form of crop
diversification, digital agriculture, Farmer Producer Organizations (FPOs), and agro-processing
industries. The study suggests that a comprehensive policy framework focusing on productivity
enhancement, infrastructure development, market reforms, and institutional support is essential.

The paper concludes that achieving inclusive and sustainable agricultural growth in Bihar requires a
balanced structural transformation, integration of agriculture with industry and services, and targeted
interventions to improve farmer income. Such a strategy is crucial for ensuring food security and realizing the
vision of a developed and inclusive India by 2047.

Keywords: Bihar agriculture, food security, farmer income, inclusive growth, irrigation, crop
diversification, Viksit Bharat @2047, agricultural productivity

1. Introduction

Agriculture plays a central role in Bihar’s socio-economic structure. Nearly 75% of the population depends
on agriculture for livelihood, and the sector contributes around 19-20% of the Gross State Value Added (GSVA)
(Government of Bihar, 2025). Despite rapid economic growth in recent years, Bihar continues to face
structural challenges, including low per capita income and relatively low agricultural productivity
compared to the national average. The dominance of small and marginal farmers, who constitute more than
90% of total landholders, further constrains productivity and limits the adoption of modern agricultural
technologies (Agricultural Census, 2015—16).

The importance of agriculture in Bihar extends beyond economic contribution; it is intrinsically linked to
food security, rural employment, and poverty reduction. According to NITI Aayog (2025), states with
higher agricultural productivity tend to achieve better outcomes in terms of inclusive growth and rural
development. Similarly, Amartya Sen (1981) emphasized that food security is not merely a function of food
availability but also of access and distribution, which are closely tied to agricultural performance and rural
livelihoods.
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Although Bihar has recorded impressive economic growth - over 13% GSDP growth in 2024-25, the
agricultural sector has not kept pace with this expansion (Government of Bihar, 2026). Structural issues
such as fragmented landholdings, inadequate irrigation coverage in certain regions, weak market linkages,
and limited access to institutional credit continue to hinder agricultural transformation. Additionally,
climate variability, including recurrent floods in North Bihar and drought-like conditions in South Bihar,
exacerbates production instability (Birthal et al., 2019).

The vision of Viksit Bharat @2047 emphasizes inclusive, sustainable, and technology-driven development.
For Bihar, achieving this vision requires a comprehensive transformation of its agricultural sector.
Increasing productivity, promoting crop diversification, strengthening value chains, and enhancing farmer
income are critical for long-term economic stability. As noted by the Food and Agriculture Organization
(2022), sustainable agricultural development is essential for ensuring food security while maintaining
ecological balance. Therefore, revitalizing agriculture in Bihar is not only an economic necessity but also
a strategic imperative for achieving inclusive growth and farmer prosperity under Viksit Bharat @2047.

2. Objectives of the Study

The present study aims to examine the role and transformation of the agricultural sector in Bihar within the
broader framework of inclusive and sustainable development. The specific objectives are as follows:

1. To analyze the structural and economic role of agriculture in Bihar.

2. To evaluate trends in agricultural production and productivity across major crop categories.
3. To examine trends in agricultural production and economic contribution.

4. To identify key challenges affecting agricultural growth.

5. To identify constraints and suggest policy pathways for revitalization in Bihar under Viksit Bharat
@2047.

3. Research Methodology

This study is based on an analytical and descriptive research design, utilizing secondary data to examine
patterns, relationships, and trends in Bihar’s agricultural sector.

Data Sources: The analysis relies on credible and recent secondary data collected from the following
sources:

e  Bihar Economic Survey (2024-25 and 2025-26)

Official agricultural statistics published by the Government of Bihar
e  Directorate of Economics and Statistics (Government of India)

e  CEIC agricultural database

e  Reports from NITI Aayog and PRS Legislative Research

e  National-level agricultural databases and statistical repositories

e  Published research articles, policy papers, and institutional reports
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Methods of Analysis: The study employs a combination of quantitative and comparative analytical tools
to interpret the data:

e  Trend analysis (production and economic growth)

e  Percentage and growth rate analysis

e  Comparative analysis of sectoral contribution

e  Correlation analysis (Pearson’s r)

4. Structure of Bihar’s Economy and Role of Agriculture

A dynamic understanding of Bihar’s economic structure requires not only sectoral shares but also an

assessment of structural transformation and productivity differentials. Comparing sectoral contributions
over time, along with workforce distribution, helps evaluate whether growth is inclusive and balanced.

Table 1: Sectoral Contribution and Structural Change in Bihar (2022-23 vs 2023-24)

Sector 2022-23 (%) | 2023-24 (%) | Change (pp) | Workforce Productivity

Share (%) Index*
Agriculture | 20.7 19.9 -0.8 ~75 0.27
Industry 20.2 21.5 +1.3 ~10 2.15
Services 59.1 58.6 -0.5 ~15 3.91

*Productivity Index = (GSVA Share + Workforce Share)
Source: Bihar Economic Survey 2024-25; workforce estimates from national labour statistics

The table 1 highlights a gradual but incomplete structural transformation in Bihar’s economy. The declining
share of agriculture and the rising share of industry indicate a shift toward diversification. However, this
transition remains slow and uneven.

The productivity index reveals stark disparities across sectors. Agriculture has a very low productivity index
(0.27), reflecting inefficient utilization of labour. In contrast, services exhibit the highest productivity
(3.91), followed by industry (2.15). This indicates that non-agricultural sectors generate significantly higher
output per worker.

Building on the above structural and productivity analysis, the following key implications emerge:

e The economy is undergoing partial structural transformation, but agriculture still dominates
employment.

e A large productivity gap (agriculture vs services = 1:14) highlights income inequality across sectors.
e  The industrial sector’s moderate growth is insufficient to absorb surplus agricultural labour.

e  The dominance of services suggests growth without proportional employment generation (jobless
growth pattern).
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5. Agricultural Production Trends in Bihar

An analysis of agricultural production trends provides critical insights into Bihar’s food security, crop
composition, and structural transformation within the agricultural sector. Examining crop-wise output and
growth patterns helps identify imbalances, diversification gaps, and future policy priorities.

Table 2: Crop Production in Bihar (202425 Estimates)

Crop Category Production (Lakh Tonnes) | Share in Total Production (%)
Cereals 243.91 64.7

Pulses 3.92 1.0

Oilseeds 1.24 0.3

Commercial Crops | 123.13 34.0

Source: Bihar e-Statistics Portal (2025)

The table 2 clearly shows that cereals dominate Bihar’s agricultural production, accounting for nearly two-
thirds of total output. In contrast, pulses and oilseeds contribute a negligible share, highlighting a serious
lack of crop diversification. This overdependence on cereals not only limits farmers’ income potential but
also raises concerns about nutritional imbalance, as pulses and oilseeds are essential sources of protein and
fats.

Table 3: Foodgrain Production Trend in Bihar

Year Production (Million Tonnes) | Annual Growth (%)
202021 | 16.20 -

2021-22 | 17.02 5.06

2022-23 | 18.34 7.75

Source: Directorate of Economics and Statistics (2024)
The growth rate from 2021-22 to 202223 is calculated as:
(18.34 - 17.02) + 17.02 x 100 = 7.75%

This indicates a steady upward trend in foodgrain production, supported by improved irrigation, better seed
quality, and favorable policy interventions.

Table 4: Crop Diversification Pattern in Bihar

Crop Type | Share (%) | Implication

Cereals 75 High dependence, low income elasticity
Pulses 12 Underdeveloped protein source
Oilseeds 5 Import dependence risk

Horticulture | 8 High potential for income growth

Note: 1. Empirical studies confirm that foodgrains (mainly cereals) occupy more than 90-95% of cropped area in
Bihar, indicating very low diversification.

2. Research also shows consistently low diversification indices across crop groups, reinforcing structural
imbalance.

Source: Compiled and estimated from Government of Bihar e-Statistics (2025) and supporting empirical
studies on cropping pattern and diversification in Bihar agriculture (Kumar, 2019; Singh & Singh, 2023;
Ahmad, 2020).
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The diversification pattern highlights a structural imbalance in Bihar’s agriculture. The overwhelming
dominance of cereals reflects a traditional subsistence-oriented farming system. Limited diversification into
high-value crops such as horticulture restricts income enhancement opportunities. Therefore, promoting
crop diversification is essential for improving farmer income, nutritional security, and agricultural
sustainability in Bihar.

6. Irrigation and Agricultural Growth

Irrigation is a critical determinant of agricultural productivity in Bihar, where monsoon variability
significantly affects crop output. Expanding irrigation coverage enhances cropping intensity, reduces
dependence on rainfall, and stabilizes agricultural production. Therefore, analyzing the relationship
between irrigation and foodgrain production is essential for understanding agricultural growth dynamics.

Table 5: Irrigation Coverage and Foodgrain Production in Bihar

Year | Irrigated Area | Foodgrain Production | Annual Growth
(%) (Million Tonnes) (%)

2020 | 60 16.20 -

2021 | 62 17.02 5.06

2022 | 65 18.34 7.75

Source: Government of Bihar, Economic Survey (2024-25); Directorate of Economics and Statistics (2024)

The table 5 shows a consistent increase in irrigation coverage from 60% in 2020 to 65% in 2022. During
the same period, foodgrain production increased significantly from 16.20 to 18.34 million tonnes. The rising
growth rate from 5.06% to 7.75% suggests that irrigation expansion has played a crucial role in boosting
agricultural output.

Table 6: Correlation Matrix between Irrigation and Production

Variable Irrigation | Production
Irrigation | 1.00 0.98
Production | 0.98 1.00

The correlation coefficient (r = 0.98) indicates a very strong positive relationship between irrigation
coverage and foodgrain production. This implies that improvements in irrigation infrastructure directly
contribute to higher agricultural output. From a policy perspective, the findings highlight that investment
in irrigation is one of the most effective strategies for enhancing productivity, ensuring food security, and
stabilizing farmer incomes in Bihar.

7. Economic Growth and Agricultural Linkages

Understanding the linkage between overall economic growth and agricultural performance is essential for
evaluating the inclusiveness of development in Bihar. A time-series comparative approach helps assess
whether economic expansion is broad-based or concentrated in specific sectors, particularly when
agriculture continues to sustain a large proportion of the workforce.

Table 7: Comparative Economic Indicators of Bihar (2022-23 to 2024-25)

Indicator 2022-23 | 2023-24 | 2024-25 | Growth Trend | Structural Insight

(%)
GSDP X 751,39 | 8,54,429 | 9,91,997 | 1 Continuous Strong and sustained economic
Crore) expansion
Growth Rate | 9.8 10.6 13.1 1 Accelerating Increasing growth momentum
(%)
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Per Capita | 60,000*% | 68,904 76,490 1 Steady Gradual improvement, still
Income (%) below national average
Agriculture ~21.5 ~20.5 ~19.9 | Declining Relative decline in sectoral
Share (%) importance

* Approximate value based on trend estimates from Economic Survey series
Source: Government of Bihar, Economic Survey 202324, 2024-25 & 2025-26

The data reveals a consistent upward trend in Bihar’s GSDP, increasing from %7.51 lakh crore in 2022-23
to %9.91 lakh crore in 2024-25. The growth rate has also accelerated significantly, indicating strong
macroeconomic performance. Per capita income has improved steadily, reflecting gradual economic
progress.

However, the share of agriculture in GSVA has shown a continuous decline over the same period. This
indicates that economic growth is increasingly driven by the industrial and service sectors rather than
agriculture.

The time-series pattern reflects a classical structural transformation process, where the relative importance
of agriculture declines as the economy expands. However, in Bihar, this transformation is asymmetric
because:

e  Agriculture’s share in output is declining, but its share in employment remains disproportionately high
(~70-75%).

e  Growth is concentrated in sectors that generate higher output but relatively lower employment, leading
to a jobless or uneven growth pattern.

e  The widening gap between agricultural and non-agricultural sectors indicates increasing inter-sectoral
inequality.

Building on the above analysis, the following key interpretations emerge:
e  Bihar’s growth trajectory shows strong economic expansion but limited agricultural integration.

e  The declining share of agriculture alongside high labour dependence reflects a structural imbalance
and productivity gap.

e  The pattern suggests a partial and unbalanced structural transformation, where labour shift is slower
than output shift.

e  Without strengthening agricultural linkages - such as agro-processing, storage, rural infrastructure,
and market access - growth may remain non-inclusive.

8. Government Investment in Agriculture

Public investment plays a crucial role in strengthening agricultural infrastructure, enhancing productivity,
and supporting farmer welfare. A comparative analysis of recent expenditure trends provides insight into
the government’s priorities and their potential impact on agricultural growth in Bihar.
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Table 8: Public Investment in Agriculture (2023-24 vs 2024-25)

Sector 2023-24 (X | 2024-25 (R | Growth Key Focus Area

Crore) Crore) (%)
Electricity Subsidy 6,500 12,950 99.3 Affordable power for irrigation
Irrigation Expenditure | 4,200 6,850 63.1 Expansion of irrigation facilities

Source: Government of Bihar, Budget & Economic Survey (2025-26)

The comparative data shows a substantial increase in public investment in key agricultural support sectors.
Electricity subsidy nearly doubled, reflecting a strong policy emphasis on reducing input costs for farmers,
particularly for irrigation and groundwater extraction. Similarly, irrigation expenditure increased by over
63%, indicating a focus on expanding irrigation coverage and improving water management systems.

These investments are expected to enhance cropping intensity, reduce dependency on monsoon rainfall,
and improve overall agricultural productivity. However, the translation of these investments into higher
farmer income remains limited due to persistent structural issues such as fragmented landholdings, weak
market linkages, and low value addition.

The above analysis indicates that while public investment has strengthened agricultural infrastructure and
production capacity, its impact on income generation remains uneven.

e  The significant rise in electricity and irrigation spending highlights a productivity-oriented policy
approach.

e Increased investment in irrigation aligns with its strong positive correlation with agricultural output.

e  Despite higher public spending, farmer income growth remains constrained, suggesting the need for
complementary reforms in marketing, diversification, and value chains.

9. Agricultural Income and Productivity Gap

A comparison between workforce participation and sectoral output provides a clear picture of productivity
and income disparities in an economy. In Bihar, such a comparison highlights the structural imbalance
within the agricultural sector and its implications for inclusive growth.

Table 9: Workforce Participation and Output Contribution in Bihar (2023-24)

Indicator Agriculture | Non-Agriculture Gap/Observation
(Industry+Services)
Share in Workforce (%) ~75 ~25 High labour concentration in
agriculture
Share in GSVA (%) ~20 ~80 Low output contribution
Relative Productivity (Index)* 0.27 3.20 Significant productivity gap

*Relative Productivity Index = (GSVA Share +~ Workforce Share)
Source: Government of Bihar, Economic Survey 2024-25

The comparative table clearly shows a stark imbalance between workforce participation and output
contribution. While nearly three-fourths of Bihar’s workforce is engaged in agriculture, the sector
contributes only about one-fifth to the state economy. In contrast, non-agricultural sectors employ a much
smaller proportion of workers but generate a significantly larger share of output.
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The calculated productivity index further highlights this disparity. Agriculture has a low index value (0.27),
indicating low per worker productivity, whereas non-agricultural sectors show much higher productivity
levels. This gap reflects the prevalence of disguised unemployment, small landholdings, and limited
technological adoption in agriculture.

This disparity clearly underscores the structural inefficiencies and income imbalance within Bihar’s
agricultural sector.

e  The wide gap between labour share and output share indicates low agricultural income levels.
e  Excess labour in agriculture reduces efficiency and suppresses wages.

e  Structural transformation through diversification, skill development, and expansion of non-farm
employment is essential.

10. Analysis of Agricultural Dependence

A deeper comparative analysis of agricultural dependence requires not only measuring workforce and
output shares but also examining relative efficiency, structural imbalance, and inter-sectoral disparities
through multiple indices. This approach provides a more comprehensive understanding of Bihar’s
economic structure and the challenges associated with inclusive growth.

Table 10: Multi-Dimensional Comparative Analysis of Agricultural Dependence (2023-24)

Indicator Agriculture | Non-Agriculture Comparative
(Industry+Services) Ratio / Index

Workforce Share (%) ~75 ~25 3:1

GSVA Contribution (%) ~20 ~80 1:4

Output per Worker Index (OPWI)* 0.27 3.20 1:11.8

Employment-Output Disparity Index** | 3.75 0.31 12:1

Relative Income Potential Index*** 0.25 4.00 1:16

*OPWI = GSVA Share + Workforce Share
**EODI = Workforce Share + GSVA Share
***RIPI (Relative Income Potential Index) = Non-agriculture GSVA share + Agriculture GSVA share

Source: Government of Bihar, Economic Survey 2024-25

The comparative framework reveals multiple layers of structural imbalance. First, the workforce ratio (3:1)
indicates that agriculture absorbs a disproportionately large share of labour. However, the GSVA ratio (1:4)
shows that non-agricultural sectors generate four times more output despite employing fewer workers.

The Output per Worker Index (OPWTI) highlights a stark productivity gap, where non-agricultural workers
are nearly 12 times more productive than agricultural workers. This disparity becomes even more evident
through the Employment-Output Disparity Index (EODI), which shows that labour concentration in
agriculture is nearly 12 times higher relative to its output contribution.

The Relative Income Potential Index (RIPI) further indicates that non-agricultural sectors offer significantly
higher income-generating opportunities - approximately 16 times greater than agriculture. This reflects a
strong incentive for labour migration and sectoral transition.

Building on the above multi-index analysis, the structural contrasts between sectors become more
pronounced and policy-relevant:
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e  Bihar’s economy exhibits a dualistic structure, with low-productivity agriculture coexisting alongside
high-productivity non-agricultural sectors.

e  The multi-index analysis confirms the presence of disguised unemployment and structural inefficiency
in agriculture.

e  Large inter-sectoral disparities indicate unequal income distribution and limited inclusiveness of
growth.

e  Without targeted policy intervention, this imbalance may lead to rural distress and migration
pressures.

11. Key Challenges in Bihar’s Agriculture

Bihar’s agricultural sector faces multiple structural and institutional challenges that constrain productivity
and farmer income.

(i) Fragmented Landholdings: Most farmers in Bihar belong to the small and marginal category, owning
less than one hectare of land. Such fragmentation restricts the adoption of modern machinery and economies
of scale. As a result, productivity remains low and farming continues to be subsistence-oriented rather than
commercial.

(ii) Low Crop Diversification: Agriculture in Bihar is heavily dominated by cereal crops, particularly rice
and wheat. The production of pulses and oilseeds remains limited. This lack of diversification reduces
income opportunities for farmers and creates nutritional imbalances in the food system.

(iii) Climate Vulnerability: Bihar is highly vulnerable to climate risks, including recurrent floods in
northern regions and drought-like conditions in southern areas. These climatic uncertainties lead to unstable
agricultural output and increase the risk faced by farmers.

(iv) Poor Market Linkages: The agricultural marketing system in Bihar remains weak and fragmented.
Farmers often lack access to organized markets, storage facilities, and processing units. Consequently, they
are forced to sell produce at lower prices, reducing their income.

(v) Low Technology Adoption: The use of modern agricultural technologies, such as precision farming,
digital tools, and advanced irrigation systems, remains limited. This technological gap restricts productivity
growth and efficiency improvements.

12. Opportunities for Agricultural Revitalization
Despite these challenges, Bihar has significant potential for agricultural transformation.

(i) Crop Diversification: Promoting horticulture, pulses, and oilseeds can enhance farmer income and
nutritional security. For instance, banana production in Bihar has increased substantially over the past two
decades, demonstrating the potential of high-value crops.

(ii) Irrigation Expansion: Increased government investment in irrigation can reduce dependence on
rainfall and support multiple cropping, thereby improving productivity and income stability.

(iii) Digital Agriculture: The adoption of digital technologies such as Al IoT, and data-driven platforms
can enable real-time crop monitoring, efficient resource use, and better decision-making.

(iv) Farmer Producer Organizations (FPOs): FPOs can strengthen collective action among farmers,
improve market access, and enhance bargaining power, leading to better price realization.
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(v) Agro-Processing: Developing agro-processing industries can create value addition, reduce post-harvest
losses, and generate rural employment opportunities.

13. Pathways for Food Security and Farmer Prosperity

To achieve sustainable agricultural development, the following strategic pathways are essential:

e  Enhancing Productivity: Adoption of high-yield varieties and precision farming techniques

e  Strengthening Infrastructure: Expansion of irrigation and storage facilities

e Market Reforms: Promotion of digital marketplaces and price stabilization mechanisms

e Institutional Support: Improved access to credit and crop insurance

e  Sustainable Practices: Adoption of organic farming and climate-resilient agriculture

14. Policy Recommendations for Viksit Bharat @2047

e  Develop an integrated agricultural policy framework

e  Expand irrigation infrastructure across regions

e  Promote agri-tech and digital platforms

e  Strengthen rural supply chains and logistics

e  Encourage private sector investment in agriculture

e  Enhance farmer income through diversification and value addition

Policy Insight

For achieving Viksit Bharat @2047, Bihar must accelerate structural transformation by:

e  Enhancing agricultural productivity through irrigation, mechanization, and technology adoption
e  Promoting agro-based industries to generate rural employment

e  Strengthening linkages between agriculture, industry, and services through value chain development
e  Encouraging labour reallocation via skill development and rural industrialization

A balanced sectoral transition is essential to ensure inclusive growth, reduce rural poverty, and improve
farmer prosperity.

14. Conclusion

Agriculture continues to play a pivotal role in Bihar’s economy, supporting a large proportion of the
population while contributing modestly to the state’s overall output. The analysis highlights a clear
structural imbalance characterized by high labour dependence on agriculture and low productivity levels.
Although Bihar has achieved impressive economic growth in recent years, this growth has been largely
driven by the services and industrial sectors, with limited direct benefits reaching the agricultural
community.
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The study demonstrates that factors such as irrigation expansion, technological adoption, and crop
diversification significantly influence agricultural performance. However, persistent challenges - including
fragmented landholdings, climate vulnerability, weak market linkages, and low institutional support -
continue to hinder the sector’s transformation. The statistical and comparative analysis further confirms the
presence of a substantial productivity gap between agriculture and non-agriculture sectors, reinforcing the
need for structural reforms.

To achieve the vision of Viksit Bharat @2047, Bihar must adopt a comprehensive and integrated approach
to agricultural development. This includes enhancing productivity, promoting diversification, strengthening
value chains, and facilitating rural industrialization. Equally important is the creation of non-farm
employment opportunities to reduce pressure on agriculture and improve income distribution.

In conclusion, revitalizing agriculture is not only essential for ensuring food security but also for achieving
inclusive growth and farmer prosperity. A balanced and sustainable transformation of the agricultural sector
will be critical in positioning Bihar as a model of equitable development in India.
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Measuring Healthcare Access in Bihar: District-Level Disparities
and the Roadmap to Viksit Bharat 2047

Rosy Sulochana
Abstract

Access to better healthcare services has become one of the major issues of policy importance towards the
achievement of the national vision of 'Viksit Bharat." This is not only limited to the availability of health
care facilities but refers to the capacity of people to access timely, affordable, acceptable, and good quality
health care services without facing any financial burden. This paper intends to develop a composite index
of health care accessibility which considers different dimensions of accessibility to health care services in
one comprehensive index. This study is based on secondary data, namely NFHS-5 (2019-21) and it
constructs a Composite Health Access Index (CHAI), which consists of four dimensions: financial
protection, maternal healthcare, child healthcare and health supporting household infrastructure, where
13 indicators have been used to measure access to healthcare services in 38 districts of Bihar. The Principal
Component Analysis (PCA) is used to reduce the dimension and assign weights to the component domains.
ArcGIS is used to map the different districts of Bihar in four healthcare dimensions. The findings
underscore the need for region-specific policy interventions that strengthen primary healthcare
infrastructure, improve maternal and child health services, expand financial protection, and enhance
household living conditions in the lagging districts to reduce regional inequalities in healthcare
development across Bihar.

Keywords
Access, Skill, Survival Rate, Composite Access Index, PCA, ArcGIS.
Introduction

The objective of India’s vision of becoming a Viksit Bharat by the year 2047 is much more than merely an
economic target; rather, it reflects the nation’s dedication to attain sustainable development. The concept
acknowledges that sustainable economic growth can be attained not only through the enhancement of
income and infrastructure but also through extensive investment in the development of human capital. In
terms of all human capital components, health is crucial since a healthy citizenry is productive and
innovative and thus can contribute towards the economic development process of the nation. Improving
healthcare provision, therefore, has become a key policy concern.

Healthcare accessibility goes beyond just the presence of healthcare facilities. Healthcare access refers to
the ability of people to receive healthcare services in a timely manner, which are affordable and of high
quality without facing financial difficulties. Modern healthcare approaches are aware of the fact that there
are various factors that influence an individual’s health apart from healthcare services alone. The
dimensions of maternal and child healthcare, financial security through health insurance, immunization,
availability of skilled assistance during childbirth, postnatal healthcare, and access to various household
facilities like safe drinking water, sanitation, power, and fuel for cooking collectively determine the
accessibility of healthcare. These factors directly affect disease prevention, survival rate, nutrition, and
workforce productivity.

The need for adopting a multidimensional approach has gained importance in recent times. Despite the
efforts to improve the country’s healthcare system through programs like the National Health Mission,
Ayushman Bharat, Poshan Abhiyaan, and Jal Jeevan Mission, there have been many inequalities within the
states and districts of India.
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Moreover, the experience of the pandemic has also revealed the weaknesses caused by poor healthcare
infrastructure, lack of equal access to essential services, and lack of preparation in public health systems.
Consequently, the current healthcare policy debates have moved away from considering healthcare merely
in terms of the healthcare infrastructure to considering healthcare access holistically.

Bihar is one such example where a critical examination would provide valuable insight. Being among the
most densely populated states of India, Bihar has registered some progress in certain health parameters like
institutional delivery, immunization and maternal care utilization in the past ten years. However, it
continues to underperform in comparison to the national average in many health parameters related to
maternal health, child health, health insurance, sanitation, and infrastructure. This has been further
aggravated by socio-economic inequalities, predominantly rural population, unequal distribution of health
centers, and uneven administrative capabilities in different districts.

Districts constitute the primary administrative units for implementing health programmes and allocating
public resources. Although the existing studies either focus on specific health outcomes or examine state-
level performance, it overlooks the substantial heterogeneity that exists across districts. Furthermore, the
emerging policy framework of Viksit Bharat 2047 demands evidence-based planning at the sub-state level,
where developmental interventions can be prioritized according to local needs and resource gaps.
Therefore, there is a need for an integrated framework that combines multiple dimensions of healthcare
access into a single composite measure while preserving the contribution of each constituent indicator.

Against this backdrop, the present study seeks to measure healthcare access across the districts of Bihar
using a multidimensional framework based on NFHS-5 (2019-21) data. It constructs a Composite Health
Access Index (CHAI), which consists of four dimensions: financial protection, maternal healthcare, child
healthcare and health supporting household infrastructure, where 13 indicators have been used to measure
access to healthcare services in 38 districts of Bihar. This helps to identify spatial inequalities in healthcare
access and provide evidence-based policy recommendations for strengthening human capital formation.
The findings are expected to contribute to the ongoing discourse on inclusive development and support the
formulation of targeted health policies that can accelerate Bihar's progress towards the vision of Viksit
Bharat 2047.

The present study is classified into four sections. Section-I reviews significant studies related to the subject,
Section-1II discusses methodology and database, Section-III analyzes the results, and Section-IV concludes
the study.

Section-I: Review of Literature

Ensuring equal access to health services is among the core concerns for India's health sector. While there
have been commendable efforts to build health infrastructure and introduce various health programmes in
India, equal access to health services continues to be determined by socioeconomic background, geographic
location, gender, and social identity. Therefore, equal access to health facilities has not always ensured that
people have equal access to health services.

In terms of existing literature, the Indian healthcare system suffers from a paradox of having a vast array
of health care infrastructure coupled with an equally significant reliance on private healthcare facilities.
Kumar and Singh (2016), in their study conducted on a survey involving 9,988 ill patients, found that about
70 percent of rural and 78 percent of urban patients used private healthcare facilities for treatment even in
the presence of public healthcare facilities. According to the authors, this is a result of low-quality services
delivered by the latter coupled with poor availability and response, which means accessibility does not
mean availability alone. Low public investment in health is one of the structural factors behind these
problems. As pointed out by Radha (2011), the public investment in health in India has been consistently
less than one percent of the GDP, and thus, limited the government's capacity to improve infrastructure,
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enhance human resources, and increase service quality. Due to the lack of adequate public funding, there
has been more reliance on the private sector for health services, which has led to increased out-of-pocket
expenditure by households.

Demographic and social disparities also play an important role in determining healthcare accessibility.
Research indicates that women and rural women, in particular, find it more difficult to access healthcare
due to restrictions on mobility, lesser decision-making power, and inequitable distribution of healthcare
institutions. Singh and Singh (2023) found that there were significant gender-based differences in terms of
healthcare accessibility and that women living in rural areas had to face a lot of disadvantage compared to
their male peers. Socially marginalized groups such as Scheduled Caste/Dalits and Scheduled
Tribes/Adivasis face several barriers to accessing healthcare due to economic marginalization, social
marginalization, and fewer healthcare facilities available in their surroundings (Barik & Thorat, 2015).

Apart from socio-economic disparities, a number of other studies point out the shortcomings inherent to
the health care system which are hindrances to accessing health care facilities. They include insufficient
infrastructure, shortage of qualified health care workers, affordability issues, and cultural factors which
hinder the utilization of health care facilities. According to Mahalle et al., (2023), the problem persists even
now in spite of some policy measures taken by the Indian government recently in order to improve health
status of citizens. This is evident from data sources used for the study from 2014 to 2023. The utilisation
of healthcare is also characterised by distinct socioeconomic disparities. Dey and Mishra (2014) have
established that the use of healthcare services provided by the public sector is considerably higher for
elderly people, women, poor families, illiterate individuals, socially disadvantaged sections of society, and
for those who have access to the public primary healthcare services. Their research suggests that public
healthcare still remains the main provider of health services for the poor economic sections of society,
whereas the rich turn to the private sector more often.

Although there have been significant changes in health status in recent years, issues of healthcare inequality
still present serious economic and social costs (Balarajan & Subramanian, 2011). The burden of out-of-
pocket payment is among the major obstacles preventing equal access to healthcare services, as about 39
million people fall under the poverty line annually owing to their expenditures on healthcare. Some of the
major factors identified from existing research that hinder universal coverage include unequal distribution
of health resources, poor physical access to good-quality healthcare institutions, lack of adequately trained
health professionals, and limited financial protection.

The existing literature presents enough information on the inequality in the use of and access to healthcare
at the country level, but very little research done on the topic using a multidimensional approach at the state
level, especially the state of Bihar. This study aims at addressing the gap through developing an index of
health access which will help measure health disparities in different districts of the country.

Section-I1: Methodology and Database

The present study aims to construct a Composite Health Access Index (CHAI) to assess and compare the
health performance of districts in Bihar. The index is developed across four key dimensions of health i.e.,
financial protection, maternal healthcare, child healthcare and health supporting household infrastructure,
which are essential for evaluating the accessibility and quality of healthcare services. The index is
constructed using secondary data i.e., NFHS-5 (2019-21) of Bihar. The approach involves standardizing
indicators under each dimension, aggregating them using a composite indexing technique (min-max
normalization method), and ranking districts based on their relative performance. This allows for inter-
district comparisons and an understanding of health service progress over time.
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Area of Study

Bihar, located in the eastern part of India, is the third most populous state in the country, with a population
exceeding 130 million according to the 2023 population projections. Covering an area of approximately
94,163 square kilometres, the state is administratively divided into 38 districts, 9 divisions, and 534
community development blocks. Despite witnessing steady economic growth in recent years, Bihar
continues to rank among the least developed states in terms of human development indicators, particularly
health, education, and income. The state's predominantly rural population, high population density,
widespread poverty, and dependence on agriculture place considerable pressure on its healthcare system.

Figure-1: Location Map of Study Area
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List of variables

Table-1 presents the four dimensions of health and their respective sub-indicators which represent the whole

picture of access to healthcare services in Bihar.

Table-1: List of Variables

Dimension Indicator Abbreviation
Financial Insurance INS
Protection Delivery expenditure EXP

Antenatal care ANTE
Maternal Instituti(?nal biltth 1B
Healthcare Alternative delivery ALTD

Birth by skilled personnel BSP

Postnatal care POSTNATAL
Child Overall health expenditure IMMUNI
Healthcare Registered birth REGB

Electricity ELEC
Household Drinking water DRW
Infrastructure Sanitation SN

Cooking fuel CF

Source: Chosen by the author from NFHS-5
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Mathematical model

The indicators included to capture different components are very diverse in nature and are measured in
different units. Thus, it is not possible to compute indices directly. The indicators are to be first normalised
(made unit independent) and then should be assigned weights. After this, group indices have been
developed for each dimension of access i.c., financial protection, maternal healthcare, child healthcare
and health supporting household infrastructure. For this, each of the dimension which depend on a number
of sub-indicators has been first normalised. Normalised values range between 0 and 1 and they indicate
relative position of state with reference to a selected indicator. For normalisation, first the best value and
the worst value of the particular indicator have been identified (for all the states). The formula give below
has been used for normalization-

NV = 1 {Best X; — Observed X;;}
A {Best X; — Worst X;}

Here, NVj= normalised value of the indicator (that lies between 0 and 1), Best Xjand Worst X are the
highest and lowest values of the particular indicator for all regions and Observed Xj; = the actual value of
the particular region.

Upon receiving normalised values, the next step has been to assign factor loadings and weights to different
group-indices, using factor loadings and Eigen values from the principal component analysis (PCA). Thus,
the indices for all the four indicators have been computed. Finally, the Composite Health Access Index
(CHAI) has been computed for primary education based on group indices. The following formula is used
to determine the Index-

Z—l X,[ ;l LlJI | E; ]
I= P P
2 [EILqI- E; ]

1=1

Where i is the Index, Xi is the iy Indicator; L is the factor loading value of the i variable on the j, factor;
E; is the Eigen value of the ji factor. Finally, all the 38 districts are ranked as per their health access index.

Section-III: Result and Discussion
Table-2 shows the relative position of different districts in terms of composite health access index.

Table-2: Composite Health Access Index of Bihar

Distri | Comp | Rank | Finan | Rank | Mater | Rank | Child | Rank | House | Rank
ct osite cial nal Healt hold
Healt Protec Healt hcare Infras
h tion hcare Index tructu
Acces Index Index (CHID) re
S (FPI) (MHI) Index
Index (HID
(CHA
)
Arari | 0.34 36 0.57 34 0.26 36 0.35 18 0.39 36
a
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Arwal | 0.58 9 0.78 17 0.54 13 0.58 5 0.58 24
Auran | 0.62 8 0.79 14 0.61 6 0.44 12 0.67 12
gabad

Banka | 0.44 31 0.35 37 0.57 9 0.07 34 0.44 31
Begus | 0.52 19 0.84 9 0.42 26 0.22 28 0.71 6
arai

Bhaga | 0.45 29 0.68 29 0.42 28 0.12 32 0.56 25
Ipur

Bhojp | 0.54 18 0.88 6 0.39 32 0.47 10 0.68 10
ur

Buxar | 0.64 4 0.88 5 0.57 7 0.43 13 0.76 4
Darbh | 0.49 24 0.48 36 0.45 25 0.22 30 0.67 14
anga

Gaya | 0.58 11 0.90 3 0.52 14 0.49 8 0.62 19
Gopal | 0.54 17 0.79 15 0.46 23 0.31 21 0.68 9
ganj

Jamui | 0.44 30 0.55 35 0.50 16 0.23 27 0.42 34
Jehan | 0.63 6 0.86 7 0.56 10 0.59 4 0.69 7
abad

Kaim | 0.65 3 0.75 22 0.65 5 0.66 2 0.60 21
ur

Katih | 0.33 37 0.89 4 0.31 33 0.40 14 0.13 38
ar

Khag | 0.49 23 0.59 33 0.46 24 0.30 22 0.59 22
aria

Kisha | 0.36 35 0.76 21 0.26 35 0.09 33 0.50 30
nganj

Lakhi | 0.48 25 0.20 38 0.51 15 0.20 31 0.65 17
sarai

Madh | 0.57 15 0.97 1 0.47 18 0.93 1 0.41 35
epura

Madu | 0.57 13 0.67 30 0.55 12 0.40 15 0.66 15
bani

Mung | 0.69 2 0.74 23 0.69 2 0.32 20 0.85 3
er

Muzaf | 0.50 22 0.69 27 0.47 19 0.06 35 0.68 11
farpu

r

Nalan | 0.63 7 0.78 16 0.65 4 0.22 29 0.74 5
da

Nawa | 0.58 12 0.86 8 0.57 8 0.24 25 0.65 16
da

Pashc | 0.39 33 0.69 26 0.41 30 0.05 36 0.42 32
him

Cham

paran

Patna | 0.58 10 0.81 12 0.41 29 0.26 23 091 1
Purbi | 0.36 34 0.63 31 0.26 34 0.03 37 0.58 23
Cham

paran
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Purni | 0.33 38 0.72 24 0.23 37 0.47 9 0.27 37
a

Rohta | 0.71 1 0.77 19 0.70 1 0.39 16 0.87 2
s

Sahar | 0.41 32 0.81 13 0.19 38 0.56 6 0.53 28
sa

Samas | 0.47 28 0.68 28 0.40 31 0.34 19 0.55 26
tipur

Saran | 0.48 27 0.83 10 0.42 27 0.52 7 0.42 33
Sheik | 0.64 5 0.90 0.69 3 0.23 26 0.67 13
hpura

Sheoh | 0.57 14 0.71 25 0.49 17 0.47 11 0.69 8
ar

Sitam | 0.48 26 0.63 32 0.46 20 0.37 17 0.50 29
arhi

Siwan | 0.52 21 0.76 20 0.55 11 0.01 38 0.61 20
Supau | 0.54 16 0.82 11 0.46 22 0.60 3 0.54 27
1

Vaish | 0.52 20 0.77 18 0.46 21 0.26 24 0.64 18
ali

Source: Computed by author from NFHS-5

As shown in table-2, the district-wise Composite Health Access Index shows great disparity in terms of
health sector development among the districts in Bihar, which ranges between 0.33 to 0.71. The districts in
southern and central Bihar, such as Rohtas, Munger, Kaimur, Buxar and Nalanda show relatively good
health sector performance in terms of their performance in financial protection, maternal health, child health
and household infrastructure. However, on the other hand, several districts in Seemanchal and northeastern
region such as Purnia, Katihar, Araria and Kishanganj have poor health sector development due to
weaknesses in several health aspects.

Table-3: Classification of Districts of Bihar Based on Level of Development

Index Highly Developed [Moderately Developed Low Developed
Composite  [>0.622 0.410-0.622 <0.410
Health Index|(Rohtas, Munger,(Aurangabad, Arwal, Gaya, Patna, Nawada,(Saharsa, Pashchim|
(CHI) IKaimur, Buxar,Madhepura, Madhubani, Sheohar, Supaul,Champaran, Kishanganj,
Sheikhpura, Bhojpur, Gopalganj, Begusarai, Vaishali,[Purbi Champaran, Araria,
Jehanabad, Siwan, Muzaffarpur, Darbhanga, Khagaria,Katihar, Purnia)
INalanda) Lakhisarai, Saran, Sitamarhi, Samastipur,
Bhagalpur, Banka, Jamui)
Financial >0.897 0.551-0.897 <0.551
Protection (Madhepura, (Katihar, Buxar, Bhojpur, Jehanabad,(Jamui, Darbhanga,
Index (FPI) [Sheikhpura, Gaya) [Nawada, Begusarai, Supaul, Saharsa, Patna,Banka, Lakhisarai)

Aurangabad, Gopalganj, Arwal, Nalanda,
Rohtas, Vaishali, Kishanganj, Siwan,|
IKaimur, Munger, Purnia, Sheohar, Pashchim|
Champaran,  Muzaffarpur, = Bhagalpur,
Samastipur, Madhubani, Purbi Champaran,

Sitamarhi, Khagaria, Araria)
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Maternal >0.612 0.324-0.612 <0.324
Healthcare |(Rohtas, Munger,|(Nalanda, Aurangabad, Buxar, Banka,(Katihar, Samastipur,
Index (MHI) [Sheikhpura, Nawada, Jehanabad, Madhubani, Siwan,Kishanganj, Purbi
Kaimur) |Arwal, Gaya, Lakhisarai, Jamui, Sheohar,Champaran, Araria,
Muzaffarpur, Madhepura, Sitamarhi,Purnia, Saharsa)
Vaishali, Gopalganj, Khagaria, Darbhanga,
Begusarai, Bhagalpur, Saran, Pashchim|
Champaran, Patna, Bhojpur)
Child >0.536 0.128-0.536 <0.128
Healthcare (Madhepura, (Saran, Gaya, Buxar, Aurangabad, Sheohar,|(Lakhisarai, Darbhanga,
Index (CCHI) Kaimur, SupaulPurnia, Bhojpur, Katihar, Madhubani Nalanda, Bhagalpur,
Jehanabad, Arwal,Sitamarhi, Araria, Samastipur, Munger,Banka, Kishanganj,
Saharsa) Gopalganj, Khagaria, Vaishali, PatnaMuzaffarpur, Pashchim|
INawada, Sheikhpura, Jamui, Begusarai) Champaran, Purbi
Champaran, Siwan)
Household > 0.753 0.411-0.753 <0.411
Infrastructure|(Patna, Rohtas,(Nalanda, Begusarai, Jehanabad, Sheohar,(Madhepura, Araria,
Index (HII) |Munger, Buxar) (Gopalganj, Muzaffarpur, Bhojpur,Purnia)
|Aurangabad, = Darbhanga,  Sheikhpura,
Madhubani, Nawada, Lakhisarai, Vaishali,
Gaya, Siwan, Kaimur, Katihar, Khagaria,
Purbi  Champaran, Arwal, Bhagalpur,
Samastipur, Supaul, Saharsa, Kishanganj,
Sitamarhi, Banka, Jamui, Pashchim
Champaran)

Source: Computed by author from NFHS-5

The Composite Health Access Index (CHAI) categorizes only seven districts, which include Rohtas,
Munger, Kaimur, Buxar, Sheikhpura, Jehanabad, and Nalanda, as highly developed districts (shown in
figure-2 below). On the other hand, twenty-four districts belong to the category of moderately developed,
and seven districts have been categorized as low developed districts. The presence of highly developed
districts in southern and central parts of Bihar indicates relatively better health facilities, higher institutional
deliveries, good levels of education, and effective implementation of public health programs. However, the
districts categorized as low developed districts are socioeconomically backward, lack health infrastructure,
are less accessible, and suffer from low levels of female literacy along with flood disturbances.

Figure-2
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It is observed that the Financial Protection Index (FPI) has relatively lesser variations in the regions because
there are only three regions that are highly developed—Madhepura, Sheikhpura and Gaya—and thirty
regions are moderate. It means that financial protection mechanisms like government-funded health
insurance and other programs have been relatively better in terms of reach in the state of Bihar. There are
districts like Lakhisarai, Banka, Darbhanga and Jamui that are classified as low and this implies that they
have lower enrolments or utilization of financial protection programs, awareness and/or lack of accessibility
to empaneled health centers.

The difference is also evident in MHI, with only Rohtas, Munger, Sheikhpura and Kaimur being considered
highly developed districts. They have been able to score well on parameters like antenatal care, institutional
delivery and postnatal care. On the other hand, there are districts like Saharsa, Purnia, Araria, Kishanganj
and Katihar which are considered low developed due to the reason that there is less maternal healthcare
infrastructure in place, underutilization of reproductive health facilities, less transport availability and other
socio-economic problems. It shows that education, women’s empowerment and access to health facilities
continues to affect maternal healthcare.

As far as Child Healthcare Index (CHI) is concerned, it shows maximum variability between different
districts. Only six districts — Madhepura, Kaimur, Supaul, Jehanabad, Arwal and Saharsa—are categorized
under the highly developed group, while ten districts fall in the category of low developed districts.
Surprisingly, some districts like Saharsa and Madhepura show a very good record for child healthcare even
with an average level in other indexes, which implies that these districts have implemented successful child
immunization, nutrition and neonatal programs. Similarly, some districts such as Muzaffarpur, Siwan, Purbi
Champaran, Pashchim Champaran, Banka and Bhagalpur are still lagging behind in terms of child
healthcare. It clearly implies a problem in implementation of child immunization, child nutrition and
managing child illness.

According to the Household Infrastructure Index (HII), only four districts have high levels of development
because of the better availability of sanitation, clean drinking water, electricity and better housing facilities.
There is a direct correlation between household infrastructure and health benefits, as household
infrastructure reduces the incidence of communicable diseases, as well as improves the living standards.
On the other hand, there is low infrastructure in Madhepura, Araria and Purnia, implying low development
levels and lack of basic facilities, which have a negative impact on the health of the population both as far
as preventive and curative health care is concerned.

Section-IV: Conclusion & Suggestions

The development of the health sector in Bihar is multidimensional and can be explained by a number of
causes rather than a single cause alone. According to the results, what makes Rohtas, Munger, Buxar, and
Kaimur rank well in healthcare development is the existence of a number of causes such as household
infrastructure, maternal health, financial security, and reasonable child health. Nevertheless, other districts
in the Seemanchal and Kosi regions lag behind from a multidimensional perspective because of poor
infrastructure, poor maternal health and poor socio-economic status even after efforts have been made
towards improvement of financial security and child health.

As a matter of fact, efforts should concentrate on poorly performing districts like Purnia, Katihar, Araria,
Kishanganj, Saharsa, and the districts of Champaran, among others, through targeted health investments
and district-level strategies. Improvement of maternal and child health programs should include the
improvement of antenatal care services, institutional births, immunization coverage, nutrition initiatives,
and skilled health care staff in the rural poor districts. The household infrastructure, which includes
provision of safe drinking water, sanitation, power supply and clean cook stoves, should be included in the
health strategies, since these determinants significantly affect the health status. Efforts aimed at providing
financial protection should concentrate not only on broadening the insurance coverage but also on
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increasing the awareness about the health insurance scheme and its utilization. Greater synergy between
the departments of health, rural development, education, water, and sanitation is crucial for addressing the
social determinants of health and development of a more equitable health care system in Bihar.
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Need for Gender Equality in Empowering Women in the Workforce
in Bihar under Viksit Bharat @ 2047

Susmita Soni
Abstract:

Gender equality is a fundamental requirement for achieving inclusive and sustainable development. In
India, women’s participation in the workforce remains lower than global averages despite significant
educational and policy advancements. The state of Bihar presents a unique case because of its socio-
economic challenges, traditional gender norms, low female labor force participation, and developmental
disparities. Under the vision of Viksit Bharat @ 2047, empowering women in the workforce is essential for
economic growth, social justice, poverty reduction, and demographic dividend utilization. This research
paper examines the need for gender equality in empowering women in Bihar’s workforce. It analyzes the
socio-economic status of women, barriers to participation, government initiatives, educational and
technological dimensions, and the role of policy reforms in ensuring inclusive development. The study
argues that without gender equality, Bihar cannot achieve sustainable economic transformation or
contribute effectively to the national vision of a developed India by 2047. The paper concludes with policy
recommendations emphasizing education, skill development, digital inclusion, safety, entrepreneurship,
and institutional reforms.

Keywords: Gender Equality, Women Empowerment, Workforce Participation, Bihar, Viksit Bharat 2047,
Inclusive Development, Female Labor Force Participation.

Introduction:

Gender equality refers to equal rights, responsibilities, opportunities, and treatment for individuals
irrespective of gender. It is not merely a women-centric issue but a broader developmental concern directly
linked with economic productivity, social harmony, and democratic progress. Women constitute nearly half
of India’s population, yet their contribution to the formal workforce remains disproportionately low. In
Bihar, the condition is more critical due to poverty, illiteracy, patriarchal norms, and lack of institutional
support.!

The vision of Viksit Bharat @ 2047 aims to transform India into a developed nation by the centenary year
of independence. Such transformation cannot be achieved without ensuring active participation of women
in economic, political, educational, and technological sectors. Gender equality in the workforce is therefore
not only a moral necessity but also an economic imperative.

Bihar, historically known for its cultural heritage and intellectual traditions, has witnessed developmental
improvements in recent decades. However, women’s workforce participation continues to lag behind
national averages. The majority of women remain engaged in unpaid domestic labor, informal agriculture,
and low-income activities. Structural inequalities, wage disparities, limited educational opportunities,
safety concerns, and social restrictions hinder their economic participation.?

This paper seeks to examine the importance of gender equality in empowering women in Bihar’s workforce
under the framework of Viksit Bharat @ 2047. It highlights challenges, opportunities, policy initiatives,
and strategic pathways for inclusive development.

Objectives of the Study

1. To examine the status of women in the workforce in Bihar.

Assistant Professor, Department of Economics, KSS COLLEGE Lakhisarai, Munger University Munger
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2. To analyze the need for gender equality in economic empowerment.

3. To identify barriers affecting women’s participation in the workforce.

4. To evaluate government initiatives related to women empowerment.

5. To suggest policy measures for achieving gender-inclusive development under Viksit Bharat @ 2047.
Research Methodology

This research paper is descriptive and analytical in nature. The study is based on secondary sources
including government reports, census data, academic journals, policy documents, NITI Aayog reports,
World Bank studies, ILO publications, and scholarly articles related to gender equality and workforce
participation in Bihar and India.

Concept of Gender Equality:

Gender equality refers to the condition in which women and men enjoy equal rights, responsibilities,
opportunities, and access to resources in all spheres of life. It means that an individual’s opportunities and
social value should not be determined by gender. Gender equality does not imply that men and women
become identical; rather, it emphasizes fairness, justice, and equal treatment in social, economic, political,
educational, and cultural contexts.

The concept of gender equality is closely associated with human rights and democratic values. It seeks to
eliminate discrimination, stereotypes, violence, and unequal power relations that have historically
disadvantaged women. Gender equality ensures equal access to education, healthcare, employment,
property rights, political participation, and decision-making processes. It also recognizes the importance of
equal pay for equal work and safe working conditions.?

In modern development discourse, gender equality is considered essential for sustainable development and
inclusive growth. The United Nations Sustainable Development Goal 5 specifically focuses on achieving
gender equality and empowering all women and girls. Economists and social scientists argue that societies
with higher levels of gender equality experience greater economic productivity, social stability, and human
development.

In the Indian context, gender equality is guaranteed through constitutional provisions such as Articles 14,
15, and 16, which ensure equality before law and prohibit discrimination on the basis of sex. However,
social practices such as patriarchy, child marriage, gender-based violence, and wage inequality continue to
hinder its realization, particularly in states like Bihar.

Gender equality is especially important for women’s empowerment in the workforce. When women receive
equal opportunities in education, employment, leadership, and entrepreneurship, they become economically
independent and socially empowered. Therefore, gender equality is not merely a social ideal but a necessary
foundation for national progress, inclusive development, and the realization of the vision of Viksit Bharat
@ 2047.

Status of Women Workforce in Bihar:

The status of women in the workforce in Bihar reflects a complex combination of social traditions,
economic limitations, educational challenges, and gradual developmental progress. Although women
constitute nearly half of Bihar’s population, their participation in the formal and organized workforce
remains significantly low compared to men. Over the years, government initiatives, educational
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improvements, and self-help group movements have enhanced women’s socio-economic participation, yet
gender inequality continues to influence employment opportunities and workplace representation.

One of the most notable characteristics of Bihar’s workforce structure is the low Female Labour Force
Participation Rate (FLFPR). A large proportion of women in Bihar are engaged in unpaid domestic work,
household management, and informal agricultural activities. Their labor often remains invisible in
economic calculations because activities such as livestock care, food processing, child care, and family
farming are rarely recognized as formal employment. Consequently, women contribute substantially to the
economy without receiving adequate wages, social security, or recognition.*

Agriculture remains the dominant employment sector for women in Bihar. Most rural women work as
agricultural laborers, cultivators, or helpers in family farms. However, their participation is generally
characterized by low wages, seasonal employment, and lack of ownership over land and resources. Women
also face limited access to modern agricultural technology, credit facilities, and market opportunities. In
urban areas, women are employed mainly in informal sectors such as domestic work, tailoring, handicrafts,
small businesses, teaching, healthcare support services, and retail activities.

Education plays a crucial role in determining women’s workforce participation. Bihar has witnessed
improvement in female literacy and school enrollment due to initiatives such as the Mukhyamantri Cycle
Yojana, scholarships for girls, and awareness campaigns promoting education. However, many women still
face barriers such as poverty, early marriage, lack of higher educational institutions, and social restrictions.
As a result, a significant number of women remain underqualified for formal sector jobs, especially in
technical and professional fields.’

Another important issue is gender wage inequality. Women in Bihar often receive lower wages than men
for similar work, particularly in agriculture and informal employment sectors. Workplace discrimination,
absence of legal awareness, and weak implementation of labor laws contribute to this inequality. Women
also have limited representation in leadership positions, administration, corporate management, and
decision-making institutions.

Social and cultural factors continue to restrict women’s economic participation. Bihar’s patriarchal social
structure often prioritizes domestic responsibilities over professional careers for women. Restrictions on
mobility, concerns about safety, and societal expectations discourage many women from pursuing
employment outside their homes. Early marriage and childcare responsibilities further reduce workforce
participation among women.%

Despite these challenges, positive changes are emerging. The expansion of self-help groups (SHGs) under
the JEEViKA program has empowered millions of rural women through microfinance, skill development,
and collective entrepreneurship. Women are increasingly participating in dairy farming, handicrafts, food
processing, tailoring, and small-scale enterprises. Digital literacy and mobile banking are also gradually
improving women’s financial inclusion.

Government policies such as Skill India, Digital India, Stand-Up India, and reservation for women in
Panchayati Raj institutions have created new opportunities for women’s empowerment. Increasing
participation of women in local governance has improved awareness regarding education, healthcare, and
employment rights.”

In conclusion, the status of women in Bihar’s workforce shows both persistent inequalities and emerging
opportunities. While women continue to face barriers such as low education, wage discrimination, informal
employment, and patriarchal restrictions, ongoing policy interventions and social transformation are
gradually improving their economic participation. For Bihar to contribute effectively to the vision of Viksit
Bharat @ 2047, it is essential to ensure equal employment opportunities, skill development, workplace
safety, financial inclusion, and social empowerment for women.
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Need for Gender Equality in Workforce Empowerment:

Gender equality is one of the most important foundations for women’s empowerment and inclusive
development. It refers to providing equal rights, opportunities, responsibilities, and treatment to all
individuals regardless of gender. In the context of workforce empowerment, gender equality ensures that
women receive equal access to education, employment, wages, leadership opportunities, skill development,
and workplace safety. In Bihar, where women’s labor force participation remains comparatively low,
achieving gender equality is essential for economic progress, poverty reduction, and social transformation
under the vision of Viksit Bharat @ 2047.%

One of the major reasons for promoting gender equality in workforce empowerment is its contribution to
economic growth. Women constitute nearly half of the population, and excluding them from productive
employment leads to underutilization of human resources. When women actively participate in the
workforce, household income increases, consumption rises, and overall economic productivity improves.
Studies across the world have shown that gender-inclusive economies grow faster and become more
sustainable. Bihar, being one of the economically developing states of India, can significantly strengthen
its economy by ensuring equal workforce participation for women.

Gender equality is also essential for poverty reduction. In many households, women’s income directly
supports children’s education, nutrition, healthcare, and family welfare. Economically empowered women
contribute to improving living standards and reducing dependency on a single earning member. In Bihar,
where a large section of the population still faces poverty and unemployment, women’s economic
participation can play a transformative role in uplifting families and communities. Women who earn
independently are more capable of making decisions regarding household expenditures and investments,
which improves long-term social development.’

Another important need for gender equality is social justice and human rights. The Constitution of India
guarantees equality before law and prohibits gender-based discrimination. However, women often face
unequal treatment in employment opportunities, wages, promotions, and workplace conditions. Gender
equality ensures fairness, dignity, and equal respect for women in professional spaces. It helps eliminate
discrimination and creates an environment where women can contribute according to their capabilities and
talents. Empowering women through equal employment opportunities is therefore not only an economic
necessity but also a constitutional and moral obligation.

Gender equality in workforce empowerment is also necessary for improving women’s social status and
independence. Traditionally, women in Bihar have been confined to domestic responsibilities such as
childcare, cooking, and household management. Although these activities contribute significantly to
society, they are rarely recognized economically. Equal participation in the workforce enables women to
become financially independent and socially confident. Economic independence increases women’s
decision-making power within families and communities. It also helps reduce practices such as domestic
violence, child marriage, and social exploitation because financially empowered women are better able to
assert their rights. '

Education and skill development are closely linked with gender equality in employment. Equal educational
opportunities allow women to acquire professional skills and compete effectively in modern industries.
Bihar has made progress in female literacy through various government initiatives, but many women still
lack access to higher education, technical training, and digital literacy. Gender equality ensures that women
receive equal opportunities in schools, colleges, vocational institutions, and professional sectors. Skilled
women can contribute to fields such as healthcare, education, information technology, administration,
manufacturing, and entrepreneurship, thereby strengthening Bihar’s human capital.
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In the era of globalization and technological advancement, gender equality is also important for innovation
and workforce diversity. Diverse workplaces tend to be more creative, productive, and efficient because
they benefit from different perspectives and experiences. Women bring unique leadership qualities,
communication skills, and problem-solving approaches to organizations. Greater female representation in
administration, business, science, and technology improves institutional performance and promotes
balanced decision-making.'!

Furthermore, gender equality is necessary for achieving the objectives of sustainable development. The
United Nations Sustainable Development Goals (SDGs), particularly Goal 5, emphasize gender equality
and women empowerment as key components of inclusive progress. Without equal workforce participation,
sustainable development cannot be achieved. Women play significant roles in agriculture, environmental
conservation, healthcare, and social welfare, making their empowerment essential for long-term
development.

In Bihar, barriers such as patriarchy, wage discrimination, safety concerns, lack of mobility, and limited
financial access continue to restrict women’s workforce participation. Therefore, promoting gender equality
requires policy reforms, social awareness, educational expansion, digital inclusion, safe workplaces, and
financial support systems. Government initiatives such as JEEViKA, Skill India, Digital India, and women
entrepreneurship programs are positive steps, but stronger implementation and societal change are still
needed.'?

In conclusion, gender equality is a fundamental requirement for workforce empowerment and inclusive
development in Bihar. It promotes economic growth, poverty reduction, social justice, human rights, and
sustainable progress. Empowering women through equal opportunities in education, employment,
leadership, and entrepreneurship will not only improve their individual lives but also strengthen families,
communities, and the state economy. Therefore, achieving gender equality is essential for realizing the
vision of Viksit Bharat @ 2047 and building a prosperous, equitable, and developed India.

Barriers to Women Workforce Participation in Bihar:

Women in Bihar face several social, economic, educational, and cultural barriers that limit their
participation in the workforce. Despite improvements in education and government welfare programs,
female labor force participation in Bihar remains comparatively low. These barriers not only restrict
women’s economic independence but also hinder the overall development of the state and the realization
of the vision of Viksit Bharat @ 2047.

One of the major barriers is the patriarchal social structure. Traditional gender norms in Bihar often define
women primarily as homemakers and caregivers rather than economic contributors. Many families
prioritize domestic responsibilities for women over education and employment. Social restrictions on
women’s mobility and decision-making further reduce their opportunities to work outside the home. In
rural areas especially, societal expectations discourage women from participating in formal employment. '3

Lack of education and skill development is another significant obstacle. Although female literacy rates have
improved in recent years, many women still lack access to quality education, higher studies, and vocational
training. High dropout rates among girls due to poverty, child marriage, and household responsibilities
prevent them from acquiring the skills needed for professional employment. As a result, women are often
confined to low-paying informal jobs.

Early marriage and domestic responsibilities also act as major barriers. Many women in Bihar marry at a
young age and become responsible for childcare, cooking, and household management. These unpaid
domestic duties consume a large portion of their time and energy, leaving little opportunity for employment
or skill development. The burden of balancing family responsibilities and work often forces women to
withdraw from the labor market.
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Safety and security concerns significantly affect women’s workforce participation. Lack of safe public
transportation, workplace harassment, and fear of violence discourage women from traveling for education
or employment. Inadequate workplace facilities such as sanitation, maternity support, and secure working
environments further reduce female participation, especially in rural and informal sectors.

Economic inequality and wage discrimination are also important challenges. Women frequently receive
lower wages than men for similar work, particularly in agriculture and informal labor sectors. Limited
access to property rights, credit facilities, banking services, and financial resources restricts women’s ability
to start businesses or become economically independent.'4

Another growing barrier is the digital divide. In the modern economy, digital literacy and internet access
are essential for employment opportunities, online education, and entrepreneurship. However, many
women in Bihar lack access to smartphones, computers, and digital training, which limits their participation
in technology-based employment sectors. !>

In conclusion, women in Bihar face multiple interconnected barriers including patriarchy, low education,
domestic burdens, safety concerns, wage inequality, and digital exclusion. Addressing these challenges
through education, skill development, social awareness, financial inclusion, and stronger policy
implementation is essential for empowering women and increasing their participation in the workforce.

Government Initiatives for Women Empowerment:

The Government of India and the Government of Bihar have introduced several initiatives to promote
women empowerment, improve gender equality, and increase women’s participation in education,
employment, and decision-making processes. These schemes aim to strengthen the social, economic, and
political status of women, especially in rural and underdeveloped regions like Bihar.

One of the most important initiatives is the Beti Bachao Beti Padhao (BBBP) campaign, launched to
improve the status of the girl child by promoting education and preventing gender discrimination. The
scheme focuses on increasing awareness regarding girls’ education and reducing practices such as child
marriage and female foeticide.

In Bihar, the Mukhyamantri Balika Cycle Yojana has played a significant role in improving female school
enrollment and reducing dropout rates. By providing bicycles to school-going girls, the scheme enhanced
mobility, safety, and access to education, especially in rural areas.'®

The JEEViIKA Program (Bihar Rural Livelihood Promotion Society) is another major initiative that has
empowered rural women through self-help groups (SHGs). It promotes financial inclusion, skill
development, entrepreneurship, and livelihood opportunities. Millions of women in Bihar have benefited
from microfinance support, dairy farming, handicrafts, and small business activities under this program.

The Skill India Mission and Pradhan Mantri Kaushal Vikas Yojana (PMKVY) provide vocational training
and employable skills to women in sectors such as tailoring, information technology, healthcare, and
manufacturing. These initiatives help women become financially independent and workforce-ready.

Financial empowerment has also been promoted through schemes like Mudra Yojana and Stand-Up India,
which provide loans and financial assistance to women entrepreneurs for starting small businesses and
enterprises.

Additionally, the government has ensured women’s participation in governance through reservation in
Panchayati Raj Institutions, increasing female representation in local administration and leadership roles. !’
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Overall, these initiatives have contributed significantly to women’s education, financial inclusion,
entrepreneurship, and social empowerment. However, effective implementation, awareness, and social
support are necessary to achieve long-term gender equality and workforce empowerment in Bihar under
the vision of Viksit Bharat @ 2047.

Role of Education in Gender Equality:

Education plays a vital role in promoting gender equality and empowering women in society. It provides
knowledge, confidence, skills, and awareness that help women become economically independent and
socially empowered. Through education, women gain equal opportunities to participate in decision-making,
employment, leadership, and community development.

In Bihar, education is especially important because traditional social norms and economic challenges often
limit women’s opportunities. Educated women are more likely to secure employment, delay early marriage,
improve family health, and support children’s education. Education also helps women understand their
legal rights and fight against discrimination, violence, and social injustice.

Female education contributes significantly to workforce participation. Women with higher educational
qualifications and technical skills can enter professional sectors such as healthcare, teaching,
administration, information technology, and entrepreneurship. Skill-based and vocational education further
increases employment opportunities and financial independence.

Education also promotes social awareness and changes patriarchal attitudes. When girls and women receive
equal educational opportunities, society gradually becomes more inclusive and progressive. Government
initiatives such as scholarships, free education schemes, and the Mukhyamantri Cycle Yojana in Bihar have
improved female literacy and school enrollment.'

Therefore, education is the foundation of gender equality and women empowerment. Without equal access
to quality education, achieving workforce empowerment and the vision of Viksit Bharat @ 2047 would not
be possible.

Women Entrepreneurship in Bihar:

Women entrepreneurship in Bihar has emerged as an important tool for economic empowerment, poverty
reduction, and social transformation. In recent years, government programs, self-help groups (SHGs),
microfinance initiatives, and skill development schemes have encouraged women to participate in small
businesses and livelihood activities. Although women entrepreneurs still face challenges such as lack of
capital, low education, and social restrictions, Bihar has witnessed significant growth in women-led
enterprises, especially in rural areas.

The JEEVIKA Program of the Bihar Rural Livelihood Promotion Society (BRLPS) has played a
transformative role in promoting women entrepreneurship. According to the JEEVIiKA Annual Report
2023-24, Bihar has over 10.22 lakh Self-Help Groups (SHGs) connected with rural women, making it one
of the largest women-led rural livelihood networks in India. These SHGs provide women access to savings,
credit facilities, training, and small business opportunities.

Women entrepreneurs in Bihar are actively involved in sectors such as:
e  Dairy farming
e  Handicrafts

e  Tailoring and textile work
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e  Food processing

e Mushroom cultivation

e  Retail shops

e  Poultry farming

e  Digital and community services

Data from Bihar’s livelihood programs indicate that more than 1 crore women members are associated with
SHGs and livelihood activities across the state. The expansion of SHGs has increased financial inclusion
and encouraged women to become self-reliant.

Government schemes such as Mudra Yojana, Stand-Up India, and Skill India have also provided loans,
training, and entrepreneurship support to women. Rural women are increasingly using microcredit to
establish small enterprises and improve family income.

However, women entrepreneurs continue to face challenges including limited market access, low digital
literacy, inadequate infrastructure, and patriarchal social norms. Many women-led businesses remain small-
scale and informal in nature."

Despite these obstacles, women entrepreneurship in Bihar is gradually contributing to economic growth
and social empowerment. With better education, digital access, financial support, and policy
implementation, women entrepreneurs can play a major role in achieving inclusive development and
realizing the vision of Viksit Bharat @ 2047.

Bihar and the Vision of Viksit Bharat @ 2047:

The vision of Viksit Bharat @ 2047 aims to transform India into a fully developed, inclusive,
technologically advanced, and economically strong nation by the centenary year of independence. Bihar,
one of India’s most populous states, holds strategic importance in achieving this national goal because of
its large youth population, agricultural potential, human resources, and emerging developmental progress.
However, Bihar also faces challenges such as poverty, unemployment, low industrialization, gender
inequality, and infrastructural gaps. Therefore, inclusive development and women empowerment are
essential for Bihar’s contribution to the vision of Viksit Bharat @ 2047.

Bihar has shown significant economic improvement in recent years. According to the Bihar Economic
Survey 2023-24, the state’s Gross State Domestic Product (GSDP) growth rate was estimated at around
10.6% at constant prices, which is higher than the national average in several years. The service sector
contributes the largest share to Bihar’s economy, followed by agriculture and industry. Despite this
progress, Bihar’s per capita income remains among the lowest in India, highlighting the need for faster and
more inclusive development.

Population data also reflects Bihar’s importance in India’s future growth. As per Census estimates and
demographic studies, Bihar has a population of more than 13 crore people, with nearly 58% of the
population below 25 years of age. This youthful population can become a major demographic advantage if
provided with quality education, skill development, healthcare, and employment opportunities. Women
constitute almost half of this population, making gender equality and women’s workforce participation
crucial for economic transformation.

Agriculture remains the backbone of Bihar’s economy, employing nearly 55-60% of the workforce.
However, dependence on traditional agriculture and lack of industrial employment continue to limit
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economic growth. Under Viksit Bharat @ 2047, Bihar needs to diversify its economy through
industrialization, digital economy expansion, infrastructure development, and entrepreneurship promotion.
Women can play a transformative role in sectors such as agro-processing, textiles, handicrafts, education,
healthcare, tourism, and digital services.

The role of women empowerment in Bihar’s development is particularly important. Female literacy in Bihar
has improved from around 33% in 2001 to over 60% in recent years, mainly due to government initiatives
such as the Mukhyamantri Cycle Yojana and scholarship programs. Additionally, the JEEViKA program
has connected more than 1 crore rural women through Self-Help Groups (SHGs), promoting financial
inclusion and entrepreneurship.

Infrastructure and digital development are also improving in Bihar. Expansion of roads, electricity, internet
connectivity, and digital governance has increased access to education, banking, and employment
opportunities. Programs such as Digital India, Skill India, Startup India, and PM Gati Shakti can accelerate
Bihar’s economic modernization if effectively implemented.

However, several challenges remain, including unemployment, migration, poor industrial investment,
gender inequality, and educational disparities. Bihar must focus on human capital development, especially
among women and youth, to fully utilize its demographic potential.?

In conclusion, Bihar has immense potential to contribute significantly to the vision of Viksit Bharat @
2047. The state’s large youth population, improving economy, and growing social awareness provide a
strong foundation for inclusive development. However, sustainable progress will require investment in
education, infrastructure, industrialization, digital empowerment, and gender equality. Empowering women
and ensuring equal workforce participation will be central to transforming Bihar into a prosperous and
developed state within a developed India by 2047.

Conclusion:

Gender equality is not only a constitutional principle but also a developmental necessity for Bihar under
the vision of Viksit Bharat @ 2047. Women empowerment through workforce participation can accelerate
economic growth, reduce poverty, improve social justice, and strengthen democratic institutions. Despite
significant progress in education, governance, and policy support, women in Bihar continue to face multiple
barriers including patriarchy, limited education, wage discrimination, safety concerns, and digital
exclusion.

Achieving gender equality requires coordinated efforts from government, private sector, civil society,
educational institutions, and communities. Policies must focus on education, skill development, digital
empowerment, financial inclusion, entrepreneurship, and workplace safety. Social attitudes toward
women’s employment also need transformation through awareness and sensitization.

The future of Bihar and India depends on harnessing the potential of women as equal partners in
development. A truly developed India by 2047 can only emerge when women participate fully, equally,
and meaningfully in the workforce. Therefore, gender equality is not optional but essential for realizing the
dream of Viksit Bharat.
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The Future of Renewable Energy in Bihar:
A Comprehensive Study

Simpal Kumari
Abstract:

True to its name, renewable energy can be regenerated, its sources are inexhaustible. Examples include
solar energy, wind energy, and small-scale hydroelectric projects. To save the planet, we must shift our
energy needs to renewable energy sources. Bihar is the most populous state. So the energy requirements of
state increase day by day. State has achieved the record per capita energy consumption 374 kWh in 2024-
25, while it was 134 kWh in 2011-12. Many practical and effective steps have been taken for the
development and expansion of renewable energy in Bihar. The state receives abundant sunlight throughout
the year, possess water resources, and has an extensive rural network; by leveraging these assets, Bihar
can become energy-surplus. Bihar is plain of Ganga which slopes is normal and has minimal capacity of
hydel project. So state should focus its renewable energy needs to small and mini hydel projects. Biomass
can become better alternatives. Hydel Power Generation by Bihar State Hydroelectric Power Corporation
(BSHPC) is soleOly responsible for hydel power generation in Bihar.

Key words: Renewable Energy, BSHPC, Hydel, Solar energy, biomass

Introduction: Renewable energy is clean energy. In the world some countries have capacity of 100% clean
energy, which are Albania, Bhutan, Nepal, Paraguay, Iceland, Ethiopia and Congo. India started the journey
of clean energy in early of 1950’s with hydro power project. Presently India ranked 3™ at global level with
installed capacity of Renewable Energy.

Table 1.1: Cumulative installed and in pipeline capacity of non-fossil fuel as on 30 Nov 2025

Sector Installed Under Tendered Total installed/
Capacity (GW) Implementation(GW) pipeline (GW)

Solar (a) 132.85 69.12 35.46 237.43

Wind (b) 53.99 30.11 1.80 85.90

Bio energy (c) 11.61 11.61

Small hydro (d) 5.16 0.44 5.60

Hybrid/FDRE (e) 59.24 11.48 70.72

Sub total (f= atb+ctd+e) | 203.61 158.91 48.74 411.26

Large hydro(g) 50.35 25.33 75.68

Total RE (ftg) 253.96 18424 48.74 486.94

Nuclear power (h) 8.78 6.60 7 22.38

Total non fossil fuel | 262.74 190.84 55.74 509.32

(f+g+h)

Source: PIB News

Table clearly shows that total renewable energy includes solar energy, wind energy, bio energy, small hydro
project, large hydro project which was 253.96 GW installed capacity and 486.94 GW was total capacity on
Nov 2025.While total non fossil fuel installed capacity was 262.74 and total data was 509.32 GW for the
same period.

Assistant Professor, Department of Economics, BRB College, Samastipur (LNMU, Darbhanga)
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Table 1.2: Power Generation Capacity of India

Total installed | Non Fossil Fuel | % share of Non- Fossil Fuel capacity w. r. t.
As on Capacity(GW) | based total installed power generation capacity
Capacity(GW)
31.03.2014 249.42 81.16 32.54%
31.12.2025 513.73 266.79 51.93%

Source: PIB News

As seen in table India increased its share of non fossil fuel capacity from 32.54% to almost 52% in last 11
years, which is remarkable progress of the state. It is more than 5 years ahead of NDCs target of Paris
agreement. Furthermore India has taken steps to achieve 500 GW non fossil capacities by 2030. Nuclear
power also has huge capacity towards net zero by 2070.

Steps taken by Government of India to promote and accelerate renewable energy capacity in the country
include the following:

1.100% Inter State Transmission System (ISTS) charges have been waived for inter-state sale of solar and
wind power for projects to be commissioned by 30th June 2025 (with waiver tapering off 25% annually
till June 2028), for co-located BESS projects commissioned by June 2028, for Hydro PSP projects where
construction work awarded by June 2028, for Green Hydrogen Projects commissioned till December 2030
and for offshore wind projects commissioned till December 2032.

ii.Standard Bidding Guidelines for tariff based competitive bidding process have been issued.

iii. MNRE has issued Bidding Trajectory for issuance of RE power procurement bids of 50 GW per annum
by ‘Renewable Energy Implementing Agencies’ (REIAs) between FY 2023-24 and FY 2027-28.

iv.FDI has been permitted up to 100 percent under the automatic route.
v.Laying of new transmission lines and creating new sub-station capacity has been supported.

vi.To augment transmission infrastructure needed for steep RE trajectory, transmission plan has been
prepared till 2032.

vii.Scheme for setting up of Solar Parks and Ultra Mega Solar Power projects is being implemented to
provide land and transmission to RE developers for installation of RE projects at large scale.

viii.Schemes such as Pradhan Mantri Kisan Urja Suraksha evam Utthaan Mahabhiyan (PM-KUSUM), PM
Surya Ghar Muft Bijli Yojana, National Programme on High Efficiency Solar PV Modules, New Solar
Power Scheme (for Tribal and PVTG Habitations/Villages) under Pradhan Mantri Janjati Adivasi
Nyaya Maha Abhiyan (PM JANMAN) and Dharti Aabha Janjatiya Gram Utkarsh Abhiyan (DA
JGUA), National Green Hydrogen Mission, Viability Gap Funding (VGF) Scheme for Offshore Wind
Energy Projects have been launched.

ix.Government of India, in September 2023, approved a Viability Gap Funding (VGF) scheme for
development of Battery Energy Storage Systems (BESS).

x.“Strategy for Establishments of Offshore Wind Energy Projects” has been issued.

xi.India is implementing the Production Linked Incentive (PLI) scheme for High Efficiency Solar PV
Modules.

xii.Ministry of Power promotes Pumped Storage Projects (PSPs) to support renewable energy integration
and grid stability.
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Review of literatures: Renewable energy in Bihar is in transition phase. Its success will be a model for
other developing state, demonstrating that how a deficient state with significant historical energy challenges
can move it towards a sustainable, green economy (S A et al 2025). State has taken several initiatives to
mitigate the gap between demand and supply of electricity in the state, but still faces multiple challenges to
achieve the goal that may be poor infrastructure, low credit behaviour of the people in Bihar etc (Gurtoo et
al 2012.). Bihar has positioned itself leader in eastern states by promoting renewable and off grid solar
energy. It shifts focus from electrification to livelihood (Das Binit et al 2025).

Bihar and Renewable Energy:

In light of the success achieved in the renewable energy sector at the national level, Bihar has also set a
target to achieve net-zero emissions by 2070. State achieved 100% household electrification in 2018. State
jumped the consumption of energy from just 134 kWh per capita in 2011-12 to 374 kWh (provisional) per
capita in 2024-25. The state is targeting the development of 23.9 GW of clean energy capacity and 6.1GW
energy storage by 2029-30. Bihar policy for promotion of Bihar New and Renewable Energy Sources
2025 was launched in this direction. BREDA will be nodal agency for development of renewable energy.
State will issue mandatory use of RE sources by amendments in building rules. The policy adopts 100%
exemption from SGST for all materials required for development of RE projects and EV charging stations.
There was provision of 100% reimbursement of stamp duty/ registration fee/ land conversion fees.
Previously Bihar policy for promotion of new and renewable energy sources 2017 was implemented with
aim to “Marching towards ensuring the dream of power for all in Bihar”. It was first of its kind of policy
for the state. Bihar also drafted the Bihar Green Hydrogen Policy 2026 in April 2026. In line with India's
clean energy targets, Bihar has also launched this policy in this direction, aiming

Installed and Proposed capacity of Renewable Energy in Bihar:

Presently Bihar DISCOMs has a commissioned PPA tie-up of 11764 MW (66 % from thermal, 12 % from
hydro, 16 % from solar and 6% from wind and other energy sources). Bihar is witnessing an energy
revolution, propelling the state's per capita energy consumption toward new heights—rising from 134 kWh
in 2011-12 to 374 kWh in 2024-25. The state's DISCOM companies also easily met the peak demand of
8,752 MW recorded on July 23, 2025.

Table 1.3: Total Installed capacity of Mini and small Hydel Project in Bihar

River Basin/Project Name | District Installed Capacity(MW) | Total Capacity
Mahananda River

Basantpur SHP Araria 2x1.05 MW 2.1 MW
Sonapur SHP Purnia 3x3.8 MW 11.4 MW
Dalkhola SHP Kishanganj 2x3.85 MW 7.7 MW
Rupadhar SHP Kishanganj 2x1.25 MW 2.5 MW
Burhi Gandak River

Raghunathpur SHP East Champaran | 2x1 MW 2.0 MW
Bamgovindpur SHP East Champaran | 2x2.2 MW 4.4 MW
Gandak River

Bettiah HEP West Champaran | 1x80 MW 80 MW
Bagaha HEP West Champaran | 1x50 MW 50 MW
Total Capacity 160 MW
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Shifting of river paths, several floods in North Bihar, and drought in South Bihar, make large hydropower
projects financially unviable. Therefore BSHPC focuses on developing mini and small hydro plants, with
13 operational projects totalling 54.3 MW and 11 more under construction adding 9.3 MW. Here are the
details of them.

Table 1.4: Total Installed Capacity of Mini and Small Hydel Projects

Hydroelectric Projects Status Capacity | Total
Installed

Kosi Hydel Power Station | This project was handed over to BSHPC in | 4x4.8 19.2

(KHPS), (Kataiya, Birpur) November 2003. The restoration work of all the | MW

units has already been completed and they have
started power generation. It was commissioned
during 1970-78.

Eastern Gandak Canal HE | The Eastern Gandak Canal HE Project in | (3x5 15.0
(Hydroelectric) Project Valmikinagar, West Champaran was | MW)
commissioned during 1996-97.

Sone Western Link Canal HE | Sone Westem Link Canal HE Project in Delri-on- | (4x1.65 | 6.6

Project Sone (Rohtas) was commissioned during 1991- | MW)
92.
Sone Eastern Link Canal HE | Sone Eastern Link Canal HE Project in Barun | 2x1.65 33
Project (Aurangabad) was commissioned during 1996-97. | (2x1.65
MW)
Agnoor HE Project Agnoor HE Project in Arwal district was | (2x0.5 1.0
commissioned during 2004-05. MW)
Dhelabagh HE Project Dhelabagh HE Project in Rohtas district was | (2x0.5 1.0
commissioned during 2006-07. MW)

Triveni Link Canal HE Project | Triveni Link Canal HE Project in West | (2x1.5 3.0
Champaran district was commissioned during | MW)

2007-08

Nasriganj HE Project Nasriganj HE Project in Rohtas district was | (2x0.5 1.0
commissioned during 2007-08. MW)

Sebari HE Project Scbari HE Project in Rohtas district was | (2x0.5 1.0
commissioned during 2008-09. MW)

Jainagra HE Project Jainagra HE Project in Rohtas district was | 2x0.5 1.0
commissioned during 2007-08. MW)

Shirkhinda HE Project Shirkhindi HE Proyect in Rohtas district was | (2x0.35 | 0.7
commissioned during 2009-10. MW)

Belsar HE Project in Arwal Belsar HE Project district was commissioned | (2x0.5 1.0
during 2011-12. MW)

Arwal HE Project Arwal HE Project in Arwal district was | 1x0.5 0.5
commissioned during 2011-12, MW

Total 543

Source: Bihar State Hydroelectric Power Corporation Limited
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Table 1.5: Mini Hydel Projects under Construction

The Future of Renewable Energy in Bihar: e Simpal Kumari

Project District Capacity MW
Walidad (1x700 KW) Arwal 0.7
Dehra (2x500 KW) Aurangabad 1.0
Sipaha (2x500 KW) Aurangabad 1.0
Tejpura (2x750 KW) Aurangabad 1.5
Amethi (1x500 KW) Rohtas 0.5
Natwar (1x250 KW) Rohtas 0.25
Pahurima (2x500 KW) Rohtas 1.0
Rampur (1x0.250 KW) Rohtas 0.25
Rajapur (2x350 KW) Supaul 0.7
Barwal (2x800 KW) West Champaran 1.6
Mathauli (2x400 KW) West Champaran 0.8
Total 9.3

Source: Bihar State Hydroelectric Power Corporation Limited

Biogass

Exiscthing; power portfolio in Bihar and

Wind and other
6%

hydro
12%

Figurel.1: Power portfolio in Bihar

Source: Department of Energy, Government of Bihar

Biomass
0%

Through this chart we can easily understand that Conventional Energy is in dominance, the largest
contributor, accounting for 66% of the existing power portfolio. But the figure simultaneously shows the
progress in Renewable Energy: Clean and renewable energy sources have achieved a combined footprint
of over 34%. Solar energy leads the renewable segment at 16%, followed by Hydro power at 12%, and
Wind energy at 6.57%. Biogas & Biomass makes up a negligible fraction at just 0.004%, suggesting that
bio-energy generation remains largely untapped or underutilized in the current mix. Bio-energy could
become a significant source of energy in the future if efforts are directed towards this sector, given Bihar's
highly favorable climate for agriculture. The government should encourage investment in this area to boost
energy generation, employment, and income in the State.

Future prospect of Renewable Energy in Bihar:

Green Hydrogen Policy 2026 will create green hydrogen economy in Bihar, which promotes production,
consumption, market infrastructures of green hydrogen and electrolyzer manufacturing and other elements.
Different schemes will also boost the solar energy production in the state.
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Schemes promoting renewable energy in Bihar:

1.  Grid Connected Solar Rooftop (GCRT) solar plant on Government Buildings: In the context to the
schemes 'Mukhyamantri Navin Evam Navikarniya Urja Yojana' and 'Jal-Jeevan-Hariyali Mission', BREDA
is nodal agency to install rooftop solar plants up to 500 KWp across state government buildings. Till Dec
2025 total 112.72 MW have been installed.

2.  Grid Connected Solar Rooftop (GCRT) solar plant on Private Buildings: In the light of the
'Mukhyamantri Navin evam Navikarniya Saur Adhisthapan Yojana', BREDA installed 113 rooftop solar
plants at rooftop of private homes in 2019-20, having 583 kWp capacity.

3.  Floating solar power plant: Floating solar power plant is a cutting-edge technology, where solar
panels are installed on water bodies. It simultaneously addresses the issue of land unavailability and
prevents water evaporation. Natural cooling enhances the panel efficiency. State government launched
Floating Solar projects under the Niche Machhli Upar Bijli initiative. Various plants is operational and
under pipeline in this scheme.

4.  Ground mounted solar plant: To meet the State's Renewable Purchase Obligation (RPO) and support
India's goal of 500 GW renewable capacity by 2030, a 50 MW ground-mounted solar PV plant is
operational, connected to the utility grid.

5. Off grid rooftop hybrid solar systems: BREDA has installed hybrid off-grid rooftop solar systems to
ensure uninterrupted power back up. These initiatives boost up the work culture, enhance energy resilience
and operational continuity across government infrastructure.

6.  Mukhyamantri Solar street light Schemes: Under the 'Mukhyamantri Gramin Solar Street Light
Yojana (MGSSLY)', Solar Street Lights is being installed by the Panchayati Raj Department, with technical
support from BREDA. In every ward, 10 Solar Street Lights will be installed. Presently, approximately
844267 Solar Street Lights have been installed across the state.

7. PM KUSUSM Scheme Component C (FLS Feeder level solarization): Bihar is actively
implementing Component C of Under the scheme Pradhan Mantri Kisan Urja Suraksha evam Utthaan
Mahabhiyan (PM KUSUM) Bihar is rapidly installing solar pumps at farm, to promote sustainable
irrigation and empowering farmers with clean, reliable energy.

Conclusion:

Bihar is an agrarian state with an abundant supply of biomass. Crop Residue of wheat and paddy can be
utilized to operate biomass power plants instead of burning them. Sugarcane Bagasse also has potential to
generate biomass. There is a need to modernize the capacity for generating electricity from sugarcane
bagasse in Bihar's sugar mills. The State also has a vast livestock for dairying in all region. So, Gobardhan
Yojana (Bio-CNG) can be operated on a large scale in rural Bihar. Villages can be made self-reliant by
establishing community biogas and Bio-CNG plants in every district.
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