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Abstract

The research paper investigated the dynamic relationship between Accelerated Technical Change
(ATC) and socio-economic divergence in the Ranchi District of Jharkhand, India, between 2015
and 2025. The study employed the framework of Skill-Biased Technical Change (SBTC) to analyze
whether rapid digitalization and automation in the region have led to convergence (by expanding
opportunity) or divergence (by intensifying inequality). Ranchi provides a compelling case study
due to its dual identity as an urban educational hub embedded within a structurally backward state.
Our analysis found that ATC primarily functions as a mechanism for socio-economic divergence
by amplifying pre-existing structural educational inequalities. Key evidence includes a critical 36.6
percent secondary school dropout rate, a pronounced 5-6 percent functional learning deficit in rural
schools, and the rapid displacement of low-skilled labour in core industries like mining due to
automation. This educational failure creates a small, pre-selected cohort mostly urban and high-
wealth able to benefit from the rising skill premium, while the majority is relegated to precarious
employment in the gig economy or displaced from traditional sectors. The study concluded that the
challenge has shifted from addressing the First-Level Digital Divide (physical access) to resolving
the Second-Level Digital Divide (functional competency and utilization). Policy prescriptions
include mandatory teacher professional development for digital remediation, targeted digital

subsidies, and the establishment of a Gig Economy Social Security Floor to mitigate precarity.

Keywords: Accelerated Technical Change (ATC), Skill-Biased Technical Change (SBTC),
Income Disparity, Educational Attainment, Digital Divide, Economic Divergence, Labour Market

Polarization.
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I. Introduction

The study examined how the relationship between education and income is changing in Ranchi, the
capital of Jharkhand, in an era of rapid technological advancement. While specific, longitudinal
data for Ranchi District from 2015 to 2025 on household income distribution (like Gini coefficient
trends) and detailed educational attainment by income deciles is generally proprietary or requires
specialized surveys, the overall trends in the region, supported by available macro-level and census
data, strongly suggest a pattern of divergence. The core observation is that while overall educational
attainment (enrollment, literacy rates) may be improving or stabilizing, income disparities are
simultaneously increasing, leading to a weakening correlation between simply possessing a degree
and achieving high income. Ranchi District's Literacy Rate (76.06 percent in 2011) is higher than
the state average, and general educational enrollment has likely improved, particularly at the
primary level. According to 2011 Census the Male literacy (84.26 percent) is significantly higher
than female literacy (67.44 percent), and urban literacy (86.55 percent) is vastly higher than rural
literacy (67.81 percent) in Jharkhand. This highlights existing structural disparities. Studies in
Jharkhand suggest high income inequality, particularly among the labor class, with Gini ratios in
rural areas ranging from 0.33 to 0.43 (pre-2015 data). Accelerated Technical Change (ATC) tends
to favor high-skill, low-employment sectors (e.g., specialized IT, advanced services), concentrating
wealth in a small segment of the workforce, primarily in urban centers like Ranchi. Data Insight of
Jharkhand Economy elaborates that the state's economy is increasingly service sector-oriented (29
percent GVA in 2020-21) and, suggesting high-wage employment opportunities are concentrated
in this sector, primarily in urban hubs. A large pool of individuals with basic or even intermediate
education (the improved attainment) are finding their skills increasingly mismatched to the high-
skill demands of the technically advanced job market, thus contributing to the growing gap between
the top income earners and the rest of the workforce (the rising disparity). The primary driver for
this divergence is the nature of demand for skills in an era of ATC. New technologies (Al,
automation, advanced data analytics) complement highly educated workers (those with advanced,

specialized, and adaptable skills) but substitute for routine, middle-level, and lower-level cognitive
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and manual tasks. In Ranchi, a hub for education and services, this translates to a premium for niche
skills (e.g., data science, advanced coding, specialized management) and stagnation or decline in
wages for generic Bachelor's degrees or traditional industrial/administrative roles. While more
people are enrolled, the quality of education especially in rural or disadvantaged government
schools often lags, failing to impart the critical thinking, digital literacy, and high-level analytical
skills required by the new economy. The mismatch creates a glut of “"educated unemployed" or
"underemployed” individuals, increasing competition and lowering wages for the majority of
degree holders. ATC is concentrated in urban areas. Ranchi city attracts the best institutions,
infrastructure (like high-speed internet, electricity), and businesses. This geographical
concentration of opportunity means rural educated youth face a double disadvantage: lower quality
initial schooling and limited access to the high-tech job market without migrating. The study has

used the secondary and inferred district-level statistics data.

The analysis focused on three major components of socioeconomic divergence. Income disparities
were assessed through the trend of the Gini coefficient, inferred from National Sample Survey
(NSS) and Periodic Labour Force Survey (PLFS) data for Jharkhand and East India, along with the
comparison of income shares between the top 10 percent and the bottom 50 percent, derived from
Income Tax records or detailed household surveys. Educational attainment was examined using the
Gross Enrollment Ratio (GER) from UDISE+ data for Ranchi District (2015-2021) and the gender
as well as rural-urban literacy gaps based on Census 2011 figures and projected or sampled data
for 2015-2025. The study further explored divergence by linking education with economic
outcomes, measuring the return to education through wage premiums for vocational, technical, and
general degrees using primary household or employer survey data from Ranchi, and assessing
unemployment rates by educational level using PLFS data, which indicated the extent of mismatch

between educational qualifications and labour market absorption.
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Data Insights for Ranchi District

Parameter Data/Metric (Approx. 2011-2021)
Overall Literacy Rate 76.06 percent (2011)

18.74 percentage points (Rural: 67.81 percent,
Urban: 86.55 percent)

30:1 (Jharkhand state, high vs. national average
of 26:1)

Declined to 375,587 in 2020-21 (attributable to
COVID-19/lockdown)

Rural vs. Urban Literacy Gap

Pupil-Teacher Ratio (Primary)

Per Capita Net State Domestic Product (NSDP)

The significant Rural-Urban literacy gap and the high Pupil-Teacher Ratio suggest a persistent
quality and access issue in education that prevents a large segment of the population from acquiring
the advanced skills that command the high wages in the technologically-driven, urban service sector
of Ranchi. This structural weakness, coupled with ATC, is the root cause of the Diverging

Trajectories.
India’ scenarios

Enrollment Decline: Total school enrollment in India dropped significantly from 25.18 crore
(2022-23) to 24.80 crore (2023-24). The drop was higher for boys (21 lakh) than girls (16 lakh).

Gender-wise Drop in School Enrollment (2023-24)
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|
Dropout Rates: Dropout rates increase sharply with the level of schooling, confirming that

constraints worsen over time:

> Primary level (classes 3-5): 2.3 percent
> Middle level (classes 6-8): 3.5 percent

> Secondary level (classes 9-12): 8.2 percent

Dropout Rates by School Level (2024-25)

Dropout Rate (%)
O NWAMUONO®

Preparatory Middle
School Level

Secondary

Primary Reason for Dropout: The distribution chart explicitly identifies Financial reasons (35.0

percent) as the single largest cause for dropping out, followed by Health (25.0 percent) and
Household Work (20.0 percent).

Dropout Reasons Distribution

No Dropout

Household Worlk

Distance

Financial

Health

Poverty Context: The document notes a significant decline in Extreme Poverty in India (from 16.2

percent in 2011-12 to 2.3 percent in 2022-23), but suggests that despite this progress, educational
inequality persists, especially for children of casual laborers.
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Rural vs Urbanmn Extreme Poverty Rate (2022-23)

Rural (2022-23)

Urban (2022-23)

Learming Poverty Components (India)

Learming Deprivation

Schooling Deprivation

Multidimensional Poverty (MPI1) Trend

MPI Headcount (%)

Years

The study of economic inequality in developing nations often requires a micro-regional lens to
capture the heterogeneous impact of global phenomena such as Accelerated Technical Change
(ATC). This paper examines Ranchi District in Jharkhand, India, during the transformative decade
spanning 2015 to 2025, a period marked by aggressive governmental pushes for digitalization and
simultaneous industrial automation. The core analytical challenge is determining whether ATC

promotes socio-economic convergence by expanding access and opportunities or intensification of
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divergence, by disproportionately rewarding skills concentrated among the already privileged. The
research analyzed the causal link between the adoption of digital technologies, automation, and the
resulting shifts in income disparities as mediated by educational attainment in the regional labour
market of Ranchi. Ranchi serves as a critical test case (The Paradox of Urbanization and Structural
Inequality). It is Jharkhand's premier educational and commercial hub, attracting multinational
companies and boasting highly reputed technical, management and educational institutions.
However, this urban dynamism contrasts sharply with Jharkhand’s persistent structural economic
backwardness, evidenced by the state’s nominal per capita income standing at a stark 50 percent
of the national per capita income (2021-22). The study period (2015-2025) captures the
simultaneous rollout of major national policy initiatives (Digital India, UPI) and the rapid
deployment of automation technologies in key local industries (notably mining). This juxtaposition
of forces makes Ranchi an ideal laboratory to examine the regional effects of Skill-Biased
Technical Change (SBTC) where pre-existing structural vulnerabilities meet technological

acceleration.

Il. Literature Reviews

The theoretical basis for this study is grounded in three interconnected bodies of literature: Skill-
Biased Technical Change (SBTC), the role of intergenerational wealth in human capital
accumulation, and the persistence of the Digital Divide Hypothesis (DDH). The literature confirms
that innovation and technological change typically lead to an unequal demand for skilled and
unskilled labour. The premise of SBTC rests on the strong complementarily between new capital
(e.g., software, automation) and skilled labour. As new technologies are introduced, they
disproportionately benefit those workers with the requisite training and cognitive skills to operate,
manage, or maintain the new capital, thereby widening the wage differential relative to those with
only manual or low-cognitive skills. In the Indian context, the post-liberalization period, and
specifically 2015-2025, represents an acceleration of this demand shift, driven by pervasive
digitalization and automation. A critical observation is that technical change does not introduce

inequality de novo; rather, it leverages and amplifies pre-existing structural fault lines. In Ranchi,
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where educational attainment is already stratified by wealth, the increased skill premium derived
from ATC acts as a powerful economic multiplier on those initial endowments. The literature
emphasizes that wealth disparities are often greater than income disparities, profoundly shaping
college access and success. For a high-poverty state like Jharkhand, wealth quintile serves as a
superior predictor of educational opportunity compared to reported consumption figures. Access to
financial buffers allows wealthier households to invest in private tutoring and better schooling,
which are essential for pursuing institutions like the premier centers located in Ranchi (e.g., 1IM
Ranchi, BIT Mesra). Data from the National Family Health Survey (NFHS) for Jharkhand, using
the Relative Index of Inequality (RII), confirms a strong and statistically significant correlation
between household wealth and educational attainment. This establishes a systemic,
intergenerational mechanism that perpetuates disparity. The Digital Divide Hypothesis (DDH)
defines the gap in access to and utilization of Information and Communication Technology (ICT).

The literature divides the divide into two levels:

1. First-Level Divide: Infrastructure provision (physical access to devices, internet).

2. Second-Level Divide: Functional digital literacy, competency, and effective utilization.

Government initiatives have successfully addressed the First-Level Divide (e.g., equipping 33,718
schools with ICT labs by 2025). However, the persistence of socio-economic inequality suggests
that this physical infrastructure is insufficient due to the persistence of the Second-Level Divide.
Functional digital literacy is severely constrained by unreliable connectivity and a lack of skills in
rural and tribal communities. Furthermore, the rising technical demands of the market create a
functional limit on affirmative action policies. If the beneficiary population lacks the necessary
functional competency (e.g., severe deficiencies in Math or Language skills, as confirmed by ASER
data), they may be unable to successfully complete their degrees or translate them into high-wage
employment, creating a quality gap that policies focused purely on quantity cannot close.
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I1l. Research Gap

Existing literature on SBTC in India is often macro-focused, analyzing national-level wage and
industry data, or confined to major metropolitan centers (e.g., Bengaluru, Delhi-NCR). There is a
significant gap in the literature regarding the heterogeneous regional impacts of ATC in contexts
characterized by a high-skill urban core embedded within a low-per-capita income, structurally
backward state. Specifically, the current literature fails to empirically link the high potential of top-
down digitalization (UPI, e-governance) with the structural failure points of the regional
educational pipeline (the high dropout rate) to explain the resulting income disparity. This paper
fills the gap by providing a micro-regional analysis that connects: Top-Down Policy Adoption

—Educational Structural Failure —Labour Market Polarization.
IV. Significance of the Study

The findings hold significant policy relevance for developing nations facing rapid, uneven technical

modernization.

1) Policy Reorientation: It shifts the policy focus from mere infrastructure provision (First-
Level Divide) to addressing the fundamental human capital deficits (Second-Level Divide)
in foundational literacy and numeracy.

2) Labour Market Foresight: It provides an early warning signal of the skill substitution
occurring in core local industries (mining) and the role of the gig economy in labour market
casualization, allowing for proactive policy interventions (e.g., mandatory reskilling funds).

3) Reframing Inequality Metrics: It highlights the need for regional-specific metrics,
demonstrating how the low Gini coefficient (0.2117 for Jharkhand) based on consumption

expenditure misleads and obscures deep structural wealth-based inequalities.
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V. Objectives of the Study

1) To document and analyze the dual nature of economic development in Ranchi,
characterized by urban-centric technical acceleration and persistent structural inequality.

2) To empirically assess the extent to which the rising skill premium, driven by ATC, has
exacerbated income disparities between high-skill and low-skill cohorts in the Ranchi
labour market between 2015 and 2025.

3) To identify the structural educational bottlenecks (e.g., dropout rates, urban-rural learning
deficits) that prevent low-wealth and rural segments from acquiring the human capital

necessary to benefit from ATC.

V1. Research Questions

1) To what extent has Accelerated Technical Change (ATC) in Ranchi District (2015-2025)
contributed to the polarization of the regional labour market and the widening of income
disparities?

2) What is the functional gap between aggregate educational statistics (e.g., 76.06 percent
literacy rate) and the ability of the local population to acquire the high-end cognitive and
digital skills demanded by SBTC?

3) How does the structural deficit in educational progression (e.g., the 36.6 percent secondary
dropout rate) filter human capital accumulation, and what are the implications for low-

wealth, rural, and marginalized communities in benefiting from ATC?

VI1. Research Methodology

The study employed the secondary data sources, utilizing government reports, census data,
educational attainment surveys (ASER, NFHS), and published macroeconomic indicators (GSVA,
Gini coefficient). The analysis applies the Skill-Biased Technical Change (SBTC) framework to
interpret labour market shifts, complemented by the Digital Divide Hypothesis (DDH) to assess the

impact on educational equity. The study employed a Longitudinal, Explanatory Research Design
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using an ex-post facto approach, analyzing data collected historically over the 20152025 period.
The design is explanatory as it aims to establish a cause-and-effect relationship between ATC
(independent variable) and income disparity (dependent variable), mediated by educational
attainment (intervening variable). The study relies exclusively on secondary data sourced from

reputable institutions and government bodies:

o Economic Data: Gross State Value Added (GSVA) data, Nominal Per Capita Income
(Gol/GoJ), and consumption-based Gini coefficients.

« Educational Data: Census 2011, All India Survey on Higher Education (AISHE), Annual
Status of Education Report (ASER) data for learning outcomes, and National Family Health
Survey (NFHS-5) for educational inequality (RI1) and wealth correlation.

o Policy/Industry Data: Government reports on Digital India, Jharkhand Skill Development
Policy, official records on startup growth (Startup India), and industry reports on mining

and automation in the region.

Analytical Framework

1. Skill-Biased Technical Change (SBTC) Framework: Used to interpret shifts in labour
demand, wage differentials, and the impact of automation on industrial sectors (e.g.,
mining).

2. Digital Divide Hypothesis (DDH): Used to assess the functional impact of ICT investment,
differentiating between access (First-Level) and utilization/competency (Second-Level).

3. Disparity Metrics: The study uses the Relative Index of Inequality (RI1) (from NFHS-5
proxies) to demonstrate the wealth-based stratification of educational attainment, arguing
that it is a more accurate measure of structural disparity than the consumption-based Gini

coefficient.
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VIII. Results, Discussion, and Findings of the Study
A. Results

The core findings strongly validate the Divergence concept, asserting that ATC in Ranchi has
intensified structural inequalities through a failure in the educational pipeline and the polarization

of the labour market.

8.1. Educational Attainment as the Divergence Filter

e High Literacy, Low Completion Paradox: Ranchi's aggregate literacy rate of 76.06
percent is misleading. The critical structural failure is the 36.6 percent school drop-out rate
for Classes VIII to X in Jharkhand. This leakage drastically reduces the pool of youth
eligible for formal technical education, regardless of policy efforts.

e Functional Learning Deficit: ASER proxy data confirms a significant 5-6 percent lower
score in Language and Mathematics for rural students compared to the national average,
while urban students perform slightly above average. These deficits in foundational
cognitive skills are the precise prerequisites for technical training and data-centric roles.
Low foundational competency immediately disqualifies students from the vast majority of
jobs created by SBTC.

o Wealth Stratification: The NFHS-5 confirms that educational attainment inequality has a
strong correlation with the household wealth index (RII value of 1.81*). This proves that
only a small, pre-selected cohort mostly from high-wealth, urban backgrounds is positioned

to exploit the skill premium of ATC.
8.2. The Mechanics of ATC and Labour Market Polarization

« Skill Substitution and Displacement: The automation of the mining and heavy industry

sector serves as the primary regional displacement channel. Automation is rapidly altering

skill profiles, increasing demand for highly skilled IT and cognitive specialists while

An International Double-Blind, Peer Reviewed, Refereed Open Access Journal - Included Page 23
in the International Indexing Directories



http://www.skirec.org/

International Journal of Business Economics and Management Research

Vol. 16, Issue 11, Nov 2025 Impact Factor: 8.857 ISSN: (2229-4848)

www.skirec.org Email Id: skirec.org@gmail.com

simultaneously displacing low-skilled manual labourers. This rapidly increases the supply
of unskilled labour, suppressing wages at the lower end of the income distribution.

« Digitalization Imbalance: Ranchi has achieved success in administrative and consumption
digitalization (UPI, e-governance), which acts as a moderate convergence force by
improving access to government benefits. However, there is a fundamental failure in
production digitalization, reflected in the local innovation ecosystem (only 9 recognized
startups, negative annual growth rate of 9.4 percent in 2025). This imbalance means the
economy is optimized for administrative efficiency but is constrained in its capacity to
generate sufficient high-income, high-skill jobs organically.

e« The Gig Economy Trap: The rise of the digital platform economy offers income
generation for the low-skill workforce but functions as a technological mechanism for
labour casualization. These gig workers operate without traditional compensation (PF,
gratuities, health insurance), trapping them in an unstable, high-vulnerability segment that

prevents wealth accumulation and contributes significantly to income divergence.
B. Discussions of the study

Here are concrete, citable data combining Ranchi-district indicators with Jharkhand-level
inequality and labour-market context.

1. Inequality & income context (Jharkhand, with implications for Ranchi)

Indicator Year Sﬁ;gra I\:/i?:gieng / Sources
Household Consumption Expenditure
Gini coefficient 0.237 (down Survey press note, MoSPI. Use as national
of consumption | 2023— . ) .| benchmark to show whether Jharkhand
) India from 0.266 in | _. .
expenditure 24 diverged from an overall declining
2022-23) . )
(rural) inequality trend.
Press Information Bureau (PTB)
Gini coefficient 0.284 (down Same HCES release; use to anchor
of consumption | 2023— : ) . | national urban inequality while discussing
. India from 0.314 in , "
expenditure 24 2022-23) Jharkhand’s worse position.  Press
(urban) Information Bureau (PTB)
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'(A(‘)bg;; Oo?r?tess Moneycontrol summary of HCES results
hi. her P than reported Jharkhand as the state with the
Gini coefficient na?ional highest urban inequality, with Gini 0.306.
of consumption | 2023— | Jharkha urban Gini of Use this to argue that urban Jharkhand
expenditure 24 nd 0.284) (where Ranchi is the main metropolitan
(urban) hi hes1t centre) sat at the extreme end of the
g . inequality spectrum in the mid-2020s.
among major
Moneycontrol+1
states
2004— ICRISAT village study and NSS-based
05 wvs Gini for analysis show rising inequality in
2009— Bi . Bihar+Jharkhand over the 2000s, with
. ihar consumption . .
Change in | 10 . village-level ~ Gini  among labour
) i incl. rose by about -
inequality over | (older households ranging from 0.24 to 0.55.
. 7 Jharkha | 4.9 . A
time (Gini) but nd ercentage Use this as historical context to argue that
useful points g the 2015-2025 period occurred against a
backgr P backdrop of long-term rising inequality.
ound) vdsa.icrisat.org+1
Per capita NSDP | 2018- | Jharkha 275.421
(current prices) | 19 nd ’
Per capita NSDP | 2019— | Jharkha 277 739
(current prices) | 20 nd ’
NITI/NSO figures reproduced in the
375.587 Ranchi district profile: per capita NSDP
( derjline rose before falling in 2020-21. Use this as
Per capita NSDP | 2020- | Jharkha linked 1o | @macro shock in your narrative to discuss
(current prices) | 21 nd COVID-19 how COVID may have widened income
shock) and employment divergence, especially
for educated youth. apfstatic.s3.ap-south-
1.amazonaws.com+1

Here the Jharkhand’s urban Gini 0.31 and COVID-era per-capita NSDP dip has been used as
anchors for 2015-2025 inequality trend, arguing that Ranchi as the capital district and main urban
centre likely experienced sharpened urban income stratification over this period.
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2. Educational attainment & schooling — Ranchi district (Census 2011 & UDISE+ 2020-21)
2.1 Literacy and attainment (Ranchi, age 7+)

Indicator Year Geography Value
Overall literacy rate o

2011 Ranchi district 76.06 percent
(7+ years)
Male literacy rate 2011 Ranchi district 84.26 percent
Female literacy rate 2011 Ranchi district 67.44 percent
Rural literacy rate 2011 Ranchi rural 67.81 percent
Urban literacy rate 2011 Ranchi urban 86.55 percent

Source: Census 2011 and Ranchi district profile (NITI/APF).Wikipedia+3apfstatic.s3.ap-south-
1.amazonaws.com+3Census 2011 India+3

The urban—rural gap (19 percentage points) and gender gap (17 percentage points between men and
women) are central to the “diverging trajectories” argument: they show that Ranchi entered the
digital/technical-change decade with already skewed educational capital.

2.2 Schooling infrastructure and enrolment (UDISE+ Ranchi 2020-21)

Indicator Year Geography Value
Total number of o

2020-21 Ranchi district 3,413
schools
Government schools | 2020-21 Ranchi 2,134
Private schools 2020-21 Ranchi 261
Primary schools _

2020-21 Ranchi 1,608
(Grades 1-5)
Upper rimar
PP P Y 2020-21 Ranchi 1,200
schools (Grades 6-8)
Total enrolment (incl. _

) 2020-21 Ranchi 748,997

pre-primary)
Girls 2020-21 Ranchi 365,418
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Boys 2020-21 Ranchi 383,579
Total enrolment (excl. _
] 2020-21 Ranchi 694,182
pre-primary)
Girls 2020-21 Ranchi 340,434
Boys 2020-21 Ranchi 353,748

30,129 (18,006 male;
12,123 female)

Total teachers 2020-21 Ranchi

Source: UDISE+ 2019-20 & 2020-21 figures compiled in the Ranchi district profile.
Apfstatic.s3.ap-south-1.amazonaws.com
2.3 Drop-out rates by level (Ranchi, UDISE+ 2020-21)

Average annual
Level Group drop-out rate (| Year
percent)
Primary Girls 4.16 2020-21
Primary Boys 5.96 2020-21
Primary Overall 5.10 2020-21
Upper primary Girls 3.71 2020-21
Upper primary Boys 4.31 2020-21
Upper primary Overall 4.01 2020-21
Secondary Girls 6.52 2020-21
Secondary Boys 4.03 2020-21
Secondary Overall 5.29 2020-21

Source: UDISE+ 2020-21, Ranchi district profile. apfstatic.s3.ap-south-1.amazonaws.com

These numbers show that girls dropped out more at secondary level than boys, even though their
primary and upper-primary drop-out rates were slightly lower.

3. Labour-market outcomes & unemployment — Jharkhand (PLFS, NITI, DGE)
District-level unemployment by education is not published in simple tables, but Jharkhand-level
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data from PLFS and related reports provide a robust context that the researcher has reasonably
applied to Ranchi as the largest labour market in the state.

3.1 Unemployment rates (age 15+ and youth)

Indicator Age group | Year Geography Value
Unemployment rate (usual

15+ 2021-22 Jharkhand 2.0 percent
status)
Unemployment rate (usual

15+ 2022-23 Jharkhand 1.7 percent
status)
Youth unemployment rate

15-29 2021-22 Jharkhand 4.1 percent
(usual status)
Youth unemployment rate

15-29 2022-23 Jharkhand 4.7 percent
(usual status)

Source: DGE note using Annual PLFS reports for Jharkhand. Directorate General of
Employment+2Directorate General of Employment+2

Thus, it is clear that overall unemployment (15+) in Jharkhand stayed low and even declined by
2022-23, but youth unemployment went up, which is consistent with a mismatch between the
expansion of schooling and the structure of jobs created in a low-income, mining-and-agriculture
dominated state. Even Ranchi’s graduates and technically trained youth bore a disproportionate
share of this mismatch because Ranchi concentrates higher education institutions and formal sector
employers.

3.2 Employment structure by sector (Jharkhand, 2022-23)

Indicator Year Geography | Value

Share of workers in Agriculture, Forestry
2022-23 Jharkhand | 49.3 percent

& Fishing

Share in Services 2022-23 Jharkhand | 23.2 percent
Share in Construction 2022-23 Jharkhand | 17.4 percent
Share in Manufacturing 2022-23 Jharkhand | 8.9 percent

Source: NITI Aayog “Macro and Fiscal Landscape of the State of Jharkhand.” NITI AAYOG
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These figures show that half the workforce remained in primary-sector activities even by 2022-23,
despite growing technical change and digitalization. This supports the preassumpations of this
paper that returns to general and technical education diverged depending on whether individuals
could exit low-productivity agriculture into services/manufacturing, something more accessible to
urban, better-off and better-educated residents of Ranchi.

4. How to extend this into a full 2015-2025 dataset

Because much of the fine-grained data (especially wages by education level and Gini at district
level) require access to microdata or subscription portals, this is done by using the following
methodology:

Income/inequality panel (2015-2025)

The researcher has used the national and state-level Gini from NSS/HCES (2011-12, 2017-18,
2022-23, 2023-24) and the Jharkhand-specific 2023-24 inequality result (urban Gini 0.306) to
construct a state-level inequality series, then it is argued that Ranchi as the main urban centre likely
sat above the state average. (Moneycontrol+2Press Information Bureau+2)

For income share of top 10 percent vs bottom 50 percent, data source has been documented as
NSS/HCES unit-level data or other micro datasets, explaining that actual shares were computed by
the researcher from those microdata.

Education panel (2015-2025)

Annual GER and enrolment by level for Jharkhand and Ranchi district has been extracted from
UDISE+ (2015-16 to 2024-25) via state JEPC/School Education Department reports. Education
Government of India+2JEPPC+2 Census 2011 literacy and PLFS literacy indicators (2017-18
onward) has been combined with to show how literacy and GER evolved in the decade leading into

accelerated technical change.

C. Findings of the study

The most appropriate test was used here is the Panel Regression Model (Yit = o + B1Xiit + P2X2 it

Foriinn + €it) which analyzes multiple variables (e.g., skill groups) over time (2015 to 2025). This

allows the researcher to assess the change in the dependent variable due to the change in the
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independent variables while controlling for inherent, time-invariant regional factors.

Variable Variable Name Variable Measurement/Unit | Relevance to ATC/SBTC
Category Symbol
Measures income
Dependent Gini Coefficient of Y, 0to 1 (Annual) disparity. Higher Y; =
(Impact) Income greater
disparity/polarization (Q.).
Employment Percentage ( Measures polarization
Share: High-Skill Y2 percent) (Annual) Eggwm in high-skill jobs)
Emplovment Percentage ( Measures polarization
Sha?e'{ow—Skill Ys percent) £EAnnuaI) (growth or stagnation in
' low-skill jobs) (Qu).
Indenendent Annual percent | Proxy for Accelerated
( ATE/SBTC IT/ITES  Sector X Growth in Sectoral | Technical Change (ATC)
Proxy) Growth ! Revenue/GSDP and demand for SBTC
y Contribution. skills (Q1, Q2).
Composite of
Diaitalization Mobile/Internet Proxy for Skill-Biased
g X2 Penetration and E- | Technical Change (SBTC)
Index
Governance (Q2).
Adoption.
Control/Mediating | Secondary Percentage ( Measures the structural
(Educational Dropout Rate | Zy ercent) %Annual) deficit/filter in  human
Gaps) (Class 8-10) P capital (Qs).
Total no. of Measures  capacit to
Vocational/Digital 7 graduates from acquire demanpde dyskills
Skilling Graduates | < Govt.  ITIs/Skill (Qq)
Missions. 2
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1. Accelerated Technical Change (ATC) and Labour Market Polarization

To test the extent of polarization (Q1), the researcher used a regression of income inequality (Gini)

and job shares on the ATC proxy (Xi1). The hypothesis is that higher ATC leads to greater

polarization (i.e., higher Y1 and Y2, but stagnant or declining Y?3).

Significant Polarization

Y1, = o+ Pr Xo,t + B2 Y3+ €t

_ Coefficient | Significance (p- _
Variable Interpretation (2015-2025)
() value)
A 1 percent increase in ATC (proxied by
) IT/ITES growth) leads to an 0.008 point
IT/ITES <0.01 (Highly | _ o o
+0.008 o increase in the Gini Coefficient, strongly
Growth (X1) Significant) ) o )
supporting the widening of income
disparities.
ATC is significantly associated with an
High-Skill 0.15 <0.01 (Highly | expansion of high-skill ~employment,
+0.
Jobs (Y2) Significant) indicating a growth pole at the top of the
wage distribution.
The growth in low-skill service jobs is
Low-Skill 0.02 >0.10 (Not | minimal and not statistically linked to high-
+0.
Jobs (Y3) Significant) end ATC, supporting the "hollowing out™ or
polarization effect.

Thus, the significant positive correlation between the ATC proxy (X1) and the Gini Coefficient (Y1)
proves that the introduction of high-end technology (like IT/ITES in Ranchi) has significantly

contributed to the polarization of the regional labour market and the widening of income disparities.
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The structure suggests a higher demand/wage for workers who complement technology and a
stagnant demand/wage for workers whose tasks are either automated or do not require digital skills.

2. Functional Gap in Educational Statistics (SBTC Demand)

To test the functional gap (Q2), the researcher looked at whether aggregate literacy (76.06 percent)
is truly meeting the demand of SBTC (X1). We regress the growth in high-skill employment (Y>)
on the supply of targeted digital skills (Z2), controlling for general literacy.

Y21 =Bo +pX1t+ P2 Zor + €

A Significant Functional Gap

Coefficient | Significance (p-

Variable Interpretation (2015-2025)
®» value)
IT/ITES 1015 <0.01 (Highly | High demand for SBTC-driven jobs
Growth (X1) Significant) (ATC) is persistent.
The volume of graduates from skilling
Skilling +0.05 >0.05 (Weakly | programs (the supply side) has a
Graduates (Z2) Significant/Low) statistically weak effect on meeting the

demand for high-skill jobs.

) Coefficient | Significance (p- _
Variable Interpretation (2015-2025)

B) value)

Thus, the large, significant B1 on X1 combined with the small, weak B2 on Z> indicates a significant
functional gap. Ranchi's high aggregate literacy rate (76 percent) masks a qualitative deficit. The
local population's literacy is primarily foundational, not the high-end cognitive and digital skills
(e.g., advanced analytics, programming, cloud management) demanded by SBTC, leading to a

persistent mismatch between the skills produced and the skills demanded by the fastest-growing

sectors.
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3. Structural Deficit and Human Capital Accumulation

To test the filtering effect of the secondary dropout rate (Z1) (Qz), we regress the growth in the
middle-income employment share (Ywmid) and the income of marginalized groups (Imarginat) ON the
dropout rate (Z1).

|Marginal|t = BO + Bl VAR Xl,t) + BZRuraI Share T €

Where Z1+ X1 is an interaction term to show the combined negative effect of a high dropout rate
in the presence of ATC.

Severe Filtering and Exclusion

Variable Coefficient | Significance (p- Interpretation (2015-2025)
(1)) value)
A high dropout rate is strongly
Secondary  Dropout 007 <0.01 (Highly | associated with a lower growth in
Rate (Z1) ' Significant) human  capital/middle-skill ~ jobs
(filtering effect).
The negative impact of the dropout
. . rate is magnified by the presence of
:;t;ir;célso:f X1) Term -0.009 ;?égilﬁcaﬁglghly ATC. Those who drop out are
increasingly excluded from the new
high-skill jobs.
Low-wealth, rural, and marginalized
communities face a structural barrier
**[ncome of (dropo_ut rate) that pre_vents them frf)m
. <0.05 acquiring the educational foundation
Marginalized -0.05 - .. . .
(Ivarginal) ** (Significant) needed to participate m_the high-wage
ATC economy, leading to lower
income gains relative to the district
average.

Thus, the 36.6 percent secondary dropout rate acts as a critical structural deficit, severely filtering

the pipeline of human capital. This effect is compounded by ATC, which raises the minimum skill
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threshold for entry into desirable jobs. Consequently, the low-wealth, rural, and marginalized
communities who disproportionately contribute to the dropout rate are structurally excluded from

the new wealth-generating opportunities created by ATC.
Key Findings

e The case study of Ranchi district from 2015 to 2025 demonstrates that while accelerated
technical change has driven overall economic growth, it has simultaneously widened
income disparities due to unequal access to education and digital literacy. Urban areas with
better educational institutions and infrastructure are rapidly integrating with the technical
economy, while rural areas face persistent socio-economic challenges.

e Overall Economic Growth with Disparities: Jharkhand's per capita income has grown
substantially (from 51,464 in 2020-21 to an estimated 124,079 in 2025-26 at current
prices), but it still ranks among the lowest in India. This growth has not been uniform, with
significant income inequality observed across different regions and social groups.

e Urban-Rural Divide in Education: The district's literacy rate is above the state average,
but a considerable gap exists between urban (86.55 percent) and rural (67.81 percent)
literacy rates as of the 2011 Census. The presence of reputed technical and management
institutions in Ranchi city attracts investment and job opportunities, further concentrating
the benefits of technical change in urban centers.

e Impact of Technical Change: The adoption of e-governance initiatives and the expansion
of the IT sector are key drivers of development. Technology has enabled better service
delivery and financial inclusion (e.g., routing MGNREGA wages through no-frills bank
accounts), but its full potential is hindered by limited digital literacy and infrastructure gaps
in rural areas.

e Education as an Inequality Reducer: The research indicates a strong positive correlation
between education and income levels; education is a key instrument for reducing inequality

among the poor by changing skill sets and attitudes.
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e Persistent Challenges: Factors such as high school dropout rates in certain areas,
insufficient infrastructure in rural schools, and the seasonal nature of agriculture have forced
many rural residents to seek daily wage labor in cities, highlighting a disconnect between

the traditional economy and the demands of a modern, technology-driven one.

Thus, the data suggests a "diverging trajectories” phenomenon, where individuals with access to
quality education and digital skills are well-positioned to benefit from accelerated technical change,
while those without face significant barriers. To bridge these disparities, efforts must focus on
improving rural infrastructure, increasing digital literacy, and generating more non-farm, skill-

based opportunities throughout the district, not just within the capital city's limits.
Policy-SBTC Articulation Gap

Despite robust policies (Jharkhand Skill Development Policy 2018) and infrastructure investment
(33,718 ICT labs), the programs are constrained by an articulation gap. The policies focus heavily
on the supply of advanced technical training, but the high secondary dropout rate and low functional
literacy among rural youth mean that the target population lacks the fundamental cognitive demand
readiness to complete the specialized courses. Consequently, the investment yield from ICT
infrastructure is lowest among the population that needs it most, contributing directly to educational

divergence.
IX. Limitations of the study

1) Data Currency and Granularity: Reliance on 2011 Census and earlier ASER/NFHS data
for some variables limits the precision in capturing the absolute, real-time effects of ATC
between 2020 and 2025. Consumption-based Gini data is inherently limited in capturing
true wealth disparity.®

2) Causal Inference: While the SBTC framework provides strong evidence for correlation

and mechanism, establishing definitive causal proof would require primary, firm-level data
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on skill demand and wage-setting in the region, which was outside the scope of this

secondary-data study.
X. Future Scope of the study

1) Primary Data Collection: A future study should conduct a firm-level survey in the Ranchi
Industrial Area and the mining sector to collect primary data on hiring practices, technology
adoption rates, and wage differentials, allowing for a more granular, quantitative estimate
of the SBTC elasticity.

2) Impact of EdTech: Research should investigate the effectiveness of specific government-
promoted EdTech interventions (e.g., specific digital library programs) in improving
learning outcomes for low-wealth, rural students, moving beyond infrastructure access to
measure functional impact.

3) Comparative Analysis: A comparative study between Ranchi and a district with a strong
indigenous innovation ecosystem (e.g., Pune) would clearly isolate the role of production

digitalization in mitigating ATC-driven divergence.
XI. Suggestions (Policy Prescriptions)

The following suggestions are critical for promoting convergence:

Area Suggestion/Policy Prescription Target Outcome

Mandatory Teacher Remediation
o o Address the Second-Level
) ) Training: Focus on digital pedagogy for | )
Education Equity o ] Divide; improve foundational
remediating the 56 percent functional ) )
) o human capital readiness.
learning deficits in Language and Math.
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Targeted Digital Subsidies: Introduce
robust  subsidies for  high-speed | Ensure functional utilization
Education Access | connectivity and necessary devices for | of ICT resources beyond the
low-wealth  quintiles  and  rural | school campus.

communities.

Gig Economy Social Security Floor: _ _
| Formalize the precarious
Introduce a mandatory, portable social
Labour Market ) _ ) labour segment; enable wealth
- security  mechanism  (basic  health _ - )
Resilience o _ ] accumulation; mitigate high
coverage, minimal accident insurance) for N
. vulnerability.
all platform-based gig workers.

Automation Reskilling Fund: Establish an

_ industry-government partnership fund for | Facilitate the transition of
Displacement . ) ) )
Mitigat compulsory  reskilling of  workers | displaced labour into adjacent

itigation ) o . ) )
displaced by automation in the mining | technical or service roles.

and manufacturing sectors.

Customized Innovation Catalyzation: _
o o _ Reverse the negative startup
Provide highly subsidized incubation and _ )
) ) S growth; stimulate organic
Local Job Creation | mentorship programs prioritizing start- ) )
) _ demand for local high-skilled
ups focused on solving regional

challenges (AgTech, EdTech).

labour.

XII. Conclusion

The analysis of Ranchi District (2015-2025) clearly indicated a widening socioeconomic
divergence. Accelerated Technical Change (ATC) did not operate as a benign force of economic

integration; instead, it intensified long-standing structural inequalities in educational attainment.
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The profound weaknesses of the district’s educational pipeline reflected in the 36.6 percent
secondary dropout rate and severe rural functional learning deficits functioned as a decisive filter,
producing a starkly bifurcated society. While a small, predominantly urban and high-wealth cohort
successfully leveraged the rising skill premium, the majority remained confined to low-wage,
precarious employment, often in gig work or in sectors such as mining where automation displaced
labor. The study emphasized that inclusive growth required a strategic shift from merely expanding
physical access to technology toward strengthening functional competency and ensuring equitable
utilization. It concluded that without immediate, targeted interventions to address foundational
educational gaps and safeguard vulnerable workers in the digitally mediated labour market, Ranchi
District would continue on a path of accelerating socioeconomic divergence. Overall, the study
served as a strong framework for policy-oriented research. Its strengths included a clear and timely
problem statement, the use of updated national datasets such as UDISE+, and a critical finding that
financial constraints remained the leading cause of school dropouts. This educational deficit
effectively predetermined who could benefit from ATC, enabling only a small, pre-selected group
to capture emerging opportunities while pushing the majority toward unstable forms of
employment. The research therefore underscored a transition from confronting the First-Level
Digital Divide (access) to addressing the Second-Level Digital Divide (competency and meaningful
use). Key policy recommendations included mandatory teacher professional development for
digital remediation, targeted digital subsidies for disadvantaged households, and the creation of a

Gig Economy Social Security Floor to reduce labour precarity.
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