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WAAAT & 75 99 QR B WR YA NG AGl T Bl DI JTHROT IR DI, Sl
2047 TH ARA &I AR I 9 D1 QM § U Adhed & | fawRid wRa /2047 (Viksit Bharat
/2047) IR WRBR BT Srbdlfeld TG Ao 8, NRIdT ded 15 3R 2047 BT ddl dl
AT B NTHR TR 9RT BT T Jof RAHRIT I & w9 § 01U &A1 7 | 98 daa e w9fg
& AT 121, dfed AN, Fad IR F9I fAH &1 U Aus @1t 2, frad & AaRe TN,
o, Afer iR gar & ARhaxor & &g § 3@ 747 ¢ |

fpRIa YRd &1 gReahIvT qga3aMl €1 I8 9Rd @l 3fie Wiy, AMifsTe I,
TRl ReRdT iR YR alel g & ®U H q@dl 2| =il MART @ 'Vision for Viksit
Bharat@2047 : An Approach Paper' & 3R, &4 B IR ¥l W o— AT, T, AZAY 3R
QT §8 3TATdT, a0 U197 o Rigia’ faeRid wiRd, Tl @l AT | gfkh, favmad w®
T4, Tahdl 3R ARTRG daed’ 59 fao &l faem <d €| onffe ®u |, 9RA &I 30—40 RIS
IHRBI SlelR DI 3ffaeell -1 &1 d&d &, foraH Tl =afh 3 15,000 | 20,000 SfeR Td
Ugd | IAAE H 9RA e T ured] Fad 997 ARl § (R 4 RIS SIeR & ATUN), AR
2047 T 3H 8—9 AT gl Bl STHRA T | I FICHITT FAIEN BN IR SR Il § : AeI—ITHIT
TSI T 8 bR, MTfeardl &l &1 faer, iR 8 & H [orayol e, wrey, gf-arer arn
den f3fStee wamEe gRfded &-Aar| s9d ddoie gl @ren (DIGITAL PUBLIC
INTRASTRUCTURE) S1¥1 UPI, Aadhaar, ONDC & faR, Fam@R, fasm=—srenfia:, = vl
3R Tolge <R Y enfie 2|

fad IR /2047 &1 S22 3MMRi% 4 - ¥ad Iz GDP gfg (8% I 3ifere) &
HIETH | 30 RIS SIeR B ffeaell sIRTel &1, fAfFHI0T &3 bl Asigd w1, FrIid 9871 3R
eW, ofg UG HegH SYH bl Ah g1 | e A : S TR, B &1 g S R,
ARGl ARRHDHRY, Heg I3 B LW qgMT iR |1 & oIy T igdR gHkad &= | Jr+d
fqepTd : Tl e (NEP 2020 & #Tedd 9), TRy Harsil b1 Aa4lfe ugd, RepfefiT ik
RISHTR oI | 100% \IERAT AR {Ieairy waRey Gagn ofed 8 | Jad [derd : udiaRor HRew,
TR Haii (Net Zero 2070 & A1 ATAHA), STAdRY el R FAd BB | GRITHT
3R GReT : fSfSTeer e, Herel HRARTT ST, 3TAR® Td drax] GReT Jolgd HRAT dAqT HRd DI
IRgd YfHHT 91| A STW Had Mdel dd AIfia T8l €, 9fed &R IRA & Sfras wR #
JUIR I8R FSb, SR—d, WY, e iR wgfarer o+ R diad 2 |

I RAd 9IRd /2047 &1 Hed VAERIG 3R AI=IHE! S & | 994 Ugdl I8 Albdlidb
YIRA ®1 AT DI AIfdd BT | [d%d BT Ha g1 gl AEGT BT IATGD 2th H daeidr HIRd
9 dae 3Mfde AETeIRh I, dfcd dfRgew ReRAT iR TaraR H ANTEM ST | SOR1, I8 TR
faepTa @1 Afsel UG BT, ST81 fdbr & o i Urie d uge | TR S9erd, digelr ud
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The Synergy of Structural Transformation - Human

resources Development - Social Inclusion

Prof. Rajesh Agarwal
Kishori Raman (PG) College, Mathura.

The fundamental orientation of an individual or their gregarious grouping, like society, is to
progress towards a state of betterment. Structural transformation is a tool for realising his orientation.
Such structural transformation primarily entails a reallocation of labour and capital in economic
sectors which are comparatively more productive and due to this greater potential can contribute
more to the economic and other consequential growth of a society. The necessity of structural
transformation is as such evident.

Elucidating on the process of structural transformation, Nobel prize awardee, W. Arthur Lewis
(1954) has propounded his Dual Sector Model theory. Here the economy is proposed to consist of
two sectors. The traditional agriculture sector is overpopulated and afflicted with under-employment
and low productivity. In contrast to this the another- modern industrial- sector has high productivity
and growth potential. Due to the prevalence of under-employment in the agricultural sector the labour
force existing here can be removed without substantially reducing the output, whereas the modern
sector can hire this surplus labour force in the growing industries at better wages than were obtainable
in the traditional agricultural sector.

This model by lewis thus postulates structural transformation as a consequence of labour
and capital reallocation from one sector to another.

Simon Kuznets (1967) too explains structural transformation in a similar way. Thus such
structural transformation entails :

Use of better technology to increase productivity which also aids industrial expansion A shift
in an economy s structure from low productivity agriculture to industry and subsequently to the
services sector, in the constant quest for high incomes and productivity.

In this process the movement of labour from rural areas towards the urban areas prompting

PTH AG-TI 2026, FTET-2 (9)



the growth of towns and industrial centres

Allyn A.Young (1928) also holds that the key indicator of structural transformation is economic
development in the form of increasing productivity/ returns. Such a transformation can be obtained
by the shift from the agricultural phase to the industrial phase. As industrial growth expands there is-

A concomitant rise in specialisation and efficiency.

A cumulative growth where expansion in one industry creates a demand for other industries.

Industries benefit from this overall industrial growth by the generation of a common
infrastructure, skilled labour pool, and knowledge-base which can be commonly utilised by them
without the need for individual capital investments.

All this induces a circular process of higher income- larger demand- more production- further
growth.

Thus, it is explicit that here structural transformations generally refers to the structural shift
from traditional- agriculture based economies towards modern- industry and service based economies
in order to ensure higher productivity and growth.

Finally, Paul Romer (1994) has inquired further and found that the quest for greater
productivity and profit does not desist by the mere reallocation of capital and labour from the
agricultural sector to the modern/ industrial sector. He has posited that innovation based Startup
enterprises are initiating a process of “disruptional innovation” which disrupts the established
industries. The reason for such disruption is the application of innovative technology by the latter,
which makes them more productive and profitable. Romer holds that ideas drive long term growth,
and these ideas find reflection in innovations.

In the case of India, structural transformation has demonstrated a shift from the agricultural
sector towards the service sector (especially the digital and information technology based ‘Start-Up’
sector), bypassing the industrial-manufacturing growth stage.The primary drivers of this structural
transformational model as such are :

Industrial modernisation by the establishment of Industrial corridors like the Delhi Mumbai
Industrial Corridor (DMIC) which is situated on both sides of the Western Dedicated Freight Corridor
(WDFC). It aims to create a ‘Global manufacturing and Trading Hub’ using world class infrastructure
and passes through six states- Gujarat, Rajasthan, Haryana, Uttar Pradesh, Madhya Pradesh, Maharashtra.
The rapid diffusion of technical knowledge in the populace by the post independence emphasis on
the development of technical training via II'T’s/ other technical institutions, which is creating a skilled
labour force capable of handling service / digital sector tasks.

The growth of urbanisation which has expanded urban habitats in the form of ‘Smart Cities’

A AG-TI 2026, FTET-2 (10)



having integrated infrastructural amenities like better education/ training institutes, healthcare, transport
networks, energy supply, formal digital infrastructure, and capital/market access, a pre-requisite for
industrial growth and service sector startups. Some relevant cities here are Bangalore, Hyderabad,
Delhi, Krishnapatnam (Andhra Pradesh) and many others.

Digital and Technological development for enhancing the growth in information technology/
service sector by government initiated programs like ‘Digital India’, ‘Start Up India’, ‘Make in India’,
& PMGDISHA (digital training to rural residents)

However, inspite of the expansion in industrial and service sectors, the Indian process of
structural transformation is plagued by the problem of jobless growth due the incapability of the
industrial/ service base to absorb the rapidly booming population of India. New industries and startups
rely heavily on innovative technology/ artificial intelligence and capital inputs for expanding their
productivity and profits. This is non favourable for providing new avenues of labour accommodation-
quantitatively and qualitatively- because this not just limits the employment potential but also favours
those who have a certain defined level of technical knowledge besides their regular schooling.

Sheba Tejani (2015) contends that India’s post- liberalisation growth has been biased in favour
of sectors which not only have more productivity but which are also capital intensive, due to which
their contribution to the GDP is significant but they relatively lagged behind in generation of jobs.
Some such sectors are capital intensive manufacturing, information and technology, and the financial
services sectors.

A. Shaji George (2024) contends that skil/l mismatch is the primary reason for labour
unemployment in India. This mismatch occurs because the education system provides potential
workers educational qualifications which lack industry relevant technical, digital, and/or vocational
skills.

As an effective and efficient labour resource allocation for productivity enhancement is one
of the primary determining factor in structural transformation, Garry Becker (1964) emphasises
the necessity of human resource development by education and training, for increasing productivity
and earnings of individuals.

Here Human Resource Development essentially requires critical attention to three facets viz.

Education which produces knowledge pertaining to methods and machines.

Skill development which converts knowledge into practical usability (for productivity and
employability)

Good Health which ensures that the efficient utilisation of skills is continuously maintained.

In this context, the Indian government plays a key role in Human Resource Development by
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calculated measures focussing on the aforementioned facets- education, skill development, and good
health. Some of these measures are to align education with the needs of the industry through higher
education institutions, IIT’s, and IIM’s. The National Education Policy, 2000 focuses on
multidisciplinary and vocational education from school level and to aid this online learning Portals
like ‘SWAYAM’ have also been established.

For skill development some institutions- like the Ministry of Skill Development and Entrepreneurship
& the National Skill Development Corporation- have been established and many programs- like the
Skill India Mission, the Pradhan Mantri Kaushal Vikas Yojana, Nipun Bharat Mission, Digital India &
PMGDISHA - have been launched.

To ensure good health and nutrition major health initiatives- like Ayushmann Bharat, National
Health Mission- have been launched and the quantity and quality of Medical Colleges is being increased/
improved.

However, provisions for structural transformation and Human Resource Development, can
still remain sub-optimal in regards to productivity, profits and growth if there is a negation of full
manpower inclusion/ social inclusion. Such social inclusion is specially vital for India because this
nation has been deeply rooted in diversities and historical inequalities.

Joseph Stiglitz (2012) linked social inclusion directly to equality of opportunity (especially
in education and resource allocation) and economic efficiency. According to him inequality of
opportunity is not natural but is rather driven by the political and economic policies of the State.
Here, Stiglitz rejects the justification that inequality is ultimately beneficial as it promotes growth
through the Trickle-Down-Effect policy. According to him the social exclusion generated via such
inequality instead reduces the demand for goods and utilities, ultimately weakening the economy.

Such a policy also causes the concentration of wealth in a few hands weakening social cohesion
and Democracy which could cause social fragmentation.

Due to all this Stiglitz supports “Progressive Capitalism” where the State ensures equitable
access to education, health, political representation, and social protection.

India, as a democracy, has realised the importance of social inclusion as an agent of diffusing
the benefits of social transformation to all citizens and has adopted it as its core ideal since its
independence. Some important measures thus being implemented are :

1. Constitutional Provisions :

Fundamental Rights- Article14 provides that the State shall not deny any person equality before

law or equal protection by law; Article 15 prohibits discrimination by the State against any citizen on

the basis of religion, race, caste, sex, or place of birth.

A AG-TI 2026, FTET-2 (12)



Directive principles of State Policy- Article 38 directs the State to minimise income inequalities
and eliminating disparities in status, facilities, and opportunities among individuals and groups
1. Government Programs :

ViksitBharat- Guarantee for Rozgar and Ajeevika Mission (Gramin)/ VB-G RAM G, 2025-
This program provides 125 days of guaranteed manual work to unskilled households. Keeping in
consideration the sowing/ harvesting seasons it also provides for a mandatory pause of work for upto
60 days.

Pradhan Mantri Jan Dhan Yojna, 2014- This program is a national mission for financial
inclusion which tries to ensure that every household has access to banking services- a zero-balance
saving account, credit card, Life insurance cover, and overdraft facility. This account is also useful
because account holders can now receive government subsidies and payments directly into their
account (DBT) ensuring reduction in financial leakages/corruption.

Skill India Mission, 2015- This is an umbrella initiative aiming to provide vocational skill
training to bridge the industry- education/ skill gap. It includes the PM Kaushal Vikas Yojana providing
short term training; Skill India Digital Hub Platform for digital skill training & up-skilling; National
Skill Development Mission which strives to enhance the speed & standard of training.

Ayushman Bharat- PM Jan Arogya Yojana, 2018- This is the world’s largest government
funded healthcare program providing cashless health cover of INR 5 lakh per poor/ SC/ST families,
annually.

PM POSHAN /Mid- Day Meal Scheme, 1995- This scheme provides free lunches to children
in primary/ upper primary government & aided schools in order to increase school enrolment/ retention
and to reduce malnutrition

Beti Bachao Beti Padhao, 2015- This campaign was launched to address the declining sex
ratio by eliminating female foeticide and by empowering the girl child through education. A major
component of this is the Sukanya Samriddhi Yojana that incentivises parents to open a dedicated
savings account for their daughters

SWAYAM- This is a portal based programme for providing the best teaching- learning resources
to all, especially the most disadvantaged and those who have had low access to the digital revolution.

PM Adarsh Gram Yojana, 2010- This program seeks to develop villages with high SC
population into ‘Model Villages’ by an integrated infrastructure development encompassing education,
health, sanitation, and connectivity.

Reservation Policy- This is a constitutional policy of affirmative action designed to correct

historical injustices by providing equitable access to opportunities to the marginalised sections. The
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relevant constitutional articles here are Article 15 (a)- State can make special provisions for women,
children, socially & economically backward classes, SC/ST Article 16 (a)- State can provide
reservations in public employment for SC/ST; Article 46- Directive Principles of State Policy- State
can provide for the promotion of educational & economic interests of weaker sections esp. SC/ST;
73rd & 74th Amendments- Reservations for SC/ST In proportion to their local population, and
33% for women, in all seats of Panchayati Raj institutions
Conclusion :

To realise the full growth potential of structural transformation it has to go beyond mere
sectoral labour/ capital shifting. On the one hand such transformations should consider labour quality
improvements for efficiency and effectivity and, on the other, it should strive to include all people in

such transformational efforts for equitable and sustainable development.
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Abstract:

The Sustainable Development Goals (SDGs) aim to protect the planet, eradicate poverty, and
ensure prosperity for all. However, despite three decades of environmental initiatives, there has been
limited progress in addressing climate change, resource scarcity, and socio-economic inequalities.
Green strategies implemented through a green economy paradigm provide a practical framework to
address these interconnected challenges. This overview explores the role of green strategies in
sustainable development, synthesizing conceptual underpinnings, mechanisms, and practical
implications from established literature. Based on a systematic analysis of UNEP frameworks, the
green economy, green growth, and sustainable development literature, this study evaluates green
strategies at both the micro (institutional) and macro (national) levels, focusing on their potential to
deliver economic growth, poverty alleviation, and environmental protection. The findings show that
green strategies enhance human well-being while reducing environmental risks, creating green jobs
globally, and improving resource efficiency through renewable energy sources such as wind and solar
power. Green strategies position developing countries for sustainable prosperity. However, challenges
such as policy reform, developing a skilled workforce, and investment constraints remain. Policy
implications emphasize the need to transition from harmful economic practices to cleaner alternatives,
prioritize green investments in renewable energy and circular systems, and foster inter-sectoral
collaboration among businesses, individuals, governments, and academia to activate pathways to
sustainable development, especially in resource-limited economies.
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Green Strategy, Sustainable development, Green economy, Green environment, Green
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innovation.
Introduction :

The race for global economic growth has posed serious threats to the future of humanity,
including natural resources, ecosystems, climate change, biodiversity, and social inequalities.
Sustainable development, on the other hand, creates a framework for meeting current needs without
endangering future generations. Green initiatives such as renewable energy, efficient resource use,
circular economy, and innovation improve economic growth and environmental sustainability. A green
economy involves job creation and infrastructure development. The three fundamental pillars of
sustainable development—economic viability, social inclusion, and environmental protection—meet
current needs without compromising the ability to meet future needs. A variety of organizations,
educational institutions, governments, etc., are adopting green strategies to promote a green
environment.Green strategies integrate business operations, policies, decisions, and environmental
concerns to reduce ecological footprints while ensuring economic growth and social equity. Green
strategies include energy conservation, renewable resources, sustainable production, waste
management, and consumption patterns. This paper presents an overview of the role of green strategies
in sustainable development and analyzes or evaluates their effectiveness.

Objectives :

o To understand the concept of green strategy and sustainable development.

o To understand the role of green strategy in sustainable development.

. To examine different types of green strategies.

J To understand the key challenges hindering the implementation of green strategies
Research Methodology :

This research work is based on secondary data collected from Books and academic publication,
research journals, government reports, and online databases. The approach is descriptive and analytical
has been adopted to examine the role of green strategies in sustainable development.

Discussion :
About green strategy :

A green strategy that integrates environmentally friendly practices for competitive advantage
may be called a sustainable business strategy or a green innovation strategy. These strategies focus
on reducing environmental impact while increasing profitability and operational efficiency. Green
strategies are a fundamental driving force for achieving the Sustainable Development Goals (SDGs)

by decoupling economic growth from environmental degradation.Green strategies focus on improving
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environmental protection while maintaining profitability and competitiveness. They also enhance

economic performance and a company’s reputation.

The concept of green strategies arises from the confluence of three interrelated ideas: green
economy, green growth, and sustainable development. Together, these three complementary
frameworks lay the foundation for ecologically responsible and socially inclusive progress.

The green economy, as defined by the United Nations Environment Programme (UNEP), is a
system that promotes human well-being and social equity while reducing environmental risks and
ecological depletion. It operates at both the micro (institutional) and macro (national) levels of
economic organization. At the micro level, institutions align their production, investment, and
governance with environmental protection standards. At the macro level, it focuses on how national
economies assess environmental damage, design policy instruments, and integrate environmental
objectives with broader economic development goals.

Within this framework, green growth serves as a practical mechanism that sustainably utilizes
natural resources. It moves beyond traditional industrial development paradigms and embraces
environmentally friendly technologies, transforming them into resource-efficient technologies driven
by innovation and competitive markets. Rather than replacing sustainable development, green growth
serves as its primary operational instrument, facilitating the greening of economies while conserving
natural capital and ensuring social equity. Green energy includes renewable sources such as solar,
wind, hydroelectric, geothermal, tidal, biomass, and biofuels. Widespread adoption of green energy
directly supports SDG 7 (affordable and clean energy) and contributes to the decarbonization of the
power, transport, heating, and industrial sectors.

Types of Green Strategies :

1. Green Production Strategy : Green production strategies, or green manufacturing, reduce
environmental impact, waste, and emissions by focusing on environmentally friendly
manufacturing processes.

2. Green Marketing Strategy :

Green marketing strategies involve promoting environmentally friendly products or services

using strategies such as eco-friendly packaging, sustainable sourcing, and transparent

communication.

3. Green Supply Chain Management :

Green supply chain management (GSCM) ensures environmental sustainability throughout

the supply chain, including production, product design, material sourcing, manufacturing,

A AG-TI 2026, FTET-2 (22)



distribution, and logistics, to reduce waste and carbon emissions.
4. Green Innovation Strategy :

A green innovation strategy is a corporate approach that encourages the development of recent

technologies and products, integrating environmental sustainability into business models to

reduce environmental impact, comply with regulations, and gain competitive advantage.
5. Energy Efficiency Strategy :

An energy efficiency strategy is a systematic plan aimed at reducing energy consumption

while maintaining the level of service, production, and use of renewable energy sources.
About Sustainable Development :

Sustainable development is progress that meets the needs of the present without compromising
the needs of future generations. It balances economic growth, environmental protection, and social
well-being, aiming to reduce resource scarcity, poverty, and inequality. Its key objectives include the
use of renewable resources, waste reduction, and the adoption of sustainable consumption.

Smart cities represent the urban embodiment of sustainable development strategies. By
incorporating information and communication technology (ICT), Internet of Things (IoT) infrastructure,
renewable energy management systems, and intelligent grids, smart cities effectively implement the
principles of the green economy in a concrete urban context. The integration of energy management,
waste minimization, smart transportation, and digital governance collectively reduces a city’s carbon
footprint while enhancing residents’ quality of life, thereby linking urban innovation to the broader
sustainable development agenda. The Sustainable Development Goals (SDGs), endorsed by all United
Nations Member States through the 2030 Agenda, provide a measurable framework within which all
sustainable strategies operate.

Pillars of Sustainable development :

o Economic Sustainability — It ensures long-term/sustainable economic development without
negatively impacting the environment, resources, and social aspects.

o Environmental Sustainability — The main objective of environmental sustainability is to
conserve natural resources and protect natural ecosystems.

° Social Sustainability — Social sustainability promotes social equality, justice and improves
the quality of life and social fairness.

The integration of these pillars or dimensions is essential for achieving holistic development
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Role of Green Strategy in Sustainable Development :

By linking economic growth with environmental protection and social equity, green strategies
play a vital role in sustainable development. They reduce environmental impact, promote innovation,
and ensure resource efficiency by adopting renewable energy, reducing waste, and adopting circular
economy models. Green strategies in business operations and policymaking promote long-term
prosperity while reducing environmental risks.

1. Environmental Protection :

Green strategies help reduce pollution, minimize waste, conserve natural resources, and protect
biodiversity, and promote sustainable resource management.
2. Resource Conservation :

Green strategies help make efficient use of natural resources (water, energy, and raw materials)
and ensure long-term sustainability. Green strategies encourage recycling, reuse, and waste reduction.
3. Economic Benefits :

Green strategies help move from a linear economy to a circular economy—which reduces
costs through energy savings and waste management—and create new market opportunities.

4. Social Responsibility :
Companies/organizationsadopt green strategies to improve environmental performance,

improve health and quality of life, contribute to social welfare, and fulfil ethical obligations towards
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sustainability.
5. Climate Change Mitigation :

Green strategies are essential to mitigate climate change, which help to reduce greenhouse
gas emissions through technological innovation, carbon emission reduction, global warming, adoption
of renewable energy, and carbon sequestration.

6. Corporate Image and Branding :

Companies that adopt a green strategy strengthen the company’s image by bringing sustainability
to brand values, gaining customer trust, attracting investors, and differentiating products in competitive
markets.

Challenges in Implementing Green Strategy :

There are several significant obstacles in implementing green strategies for sustainable
development, some of the major challenges/obstacles are as follows :-
1 Financial constraint :

Green technologies often require significant investments in recent technologies, infrastructure
upgrades, and research and development (R&D). Small and medium-sized enterprises (SMEs) and
smaller companies often cannot afford these initial investments, even if long-term savings are
expected.

2 Regulatory and policy issues :

Inconsistent policies and weak environmental regulations, combined with fragmented policies,
often hinder effective implementation. The lack of clear and enforceable standards can prevent
companies from investing in green alternatives.

3. Lack of Awareness and skills :

The lack of professionals with expertise in green technologies, strategies, and sustainable
development management in many organizations slows the adoption of sustainable development
practices.

4 Technological and infrastructure Barriers :

In many regions, the necessary infrastructure to promote sustainable development practices
is lacking, and access to advanced technologies such as reliable renewable energy sources or
appropriate waste management systems is limited, which can hinder implementation.

5. Resistance to Change :

Adopting a green strategy requires a change in the culture of a company or organization, as

uncertainty and risk can create hesitation in adopting new practices. This is often due to internal

resistance, lack of motivation, or insufficient knowledge among employees.

A AG-TI 2026, FTET-2 (25)



Conclusion :

This paper provides an overview of the role of green strategies in sustainable development.
Green strategies are a powerful and essential tool for achieving sustainable development. Green
strategies ensure a balance between economic growth, environmental protection, and social welfare.

Successful/effective implementation of green strategies requires co-operation and peace
among businesses, individuals, governments, and educational institutions to achieve sustainable
development and a prosperous future through proper planning, awareness, and policy support.

Green strategies and circular resources should be promoted for sustainable development.This
research concludes that sustainable development requires the most efficient use of green decisions,
policies, and available resources to achieve sustainable development goals. Available resources should
be utilized wisely so they do not become a burden on future generations. This requires citizen
participation, regional realities, and collaboration among experienced individuals. Green strategies
contribute to human well-being by reducing environmental risks. Green strategies improve resource
efficiency through green jobs and renewable energy sources.

Suggestions :

To adopting a green strategy for sustainable development, it is imperative to incorporate eco-
friendly practices into all operations—including the adoption of renewable energy, waste reduction
and sustainable supply chain management. Some suggestions are as follows:

° Increase awareness, education, and Skill :

The shortage of skilled professionals is a significant barrier to green skills development and
training. To promote sustainable development, there is a need for increased awareness of environmental
protection and continued focus on decisions related to green workforce strategies that are sensitive
to sustainable development. Lack of awareness hinders the adoption of eco-friendly strategies,
psychological and behavioural principles, products, etc.

. Strengthening Policy and Regulatory Frameworks :

It is essential to formulate clear, consistent, robust and appropriate environmental policies to
evaluate the effectiveness of green policies, develop uniform global and national policy frameworks,
and pay special attention to vulnerable economies.

° Enhancing Investment and Financial Support:

Implementation of green strategies should focus on subsidies, development of green finance
models such as green bonds, research on cost-benefit analysis of green investments, and reducing
financial barriers, especially for small and medium-sized enterprises (SMEs) that require substantial

initial investment.
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. Enhancing Multi-Stakeholder Collaboration :

Collaboration between governments, businesses, individuals, academia, and public-private-
academic partnerships should be promoted for sustainable development.
. Promoting Organizational and Cultural Transformation :

Convergence and transformation in green production, green marketing, green supply chain
practices, green change management, leadership and organisational culture, etc. should be promoted
for sustainable development.

° Technological and Infrastructure Development :

Integrating renewable energy infrastructure, waste management systems, and digital

technologies for sustainable development. Developing accessible and affordable green technologies

and addressing infrastructure gaps in developing countries.
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T 2020 S BT TS 59 75 e HAIfT B1 g I3y el &3 PI 59 YHR A dIR BRAT & b
[ABRIT YRT & 9U $I AHR & H RIfEd O u=r AN UeH o 9 |
JTT b Ieod ¢
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faea QIOIR # AR a3l &1 AT 98 T | IH FHI 9IRA W01 JRNOT, FATA TS & FTYR Bl
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@ ARG TS B O Ahah &, NI Aoigd MR R Sa+ #oigd sARd erft | o
I 9RA &1 Fu=1 YOSl 3fegel el §RT ST AT AT I8 16T & gRT 81 ATBR T S
HH ¢ |
frofa smed @ 2047 3 gfdaT og waTaa

I 9RT (@ 2047 & I BT UG B+ H FforRad AR BT A1 HRAT TSl

A AG-TI 2026, FTET-2 (35)



g |

1. gedl TIEET B S el - MR Bl AR gl St fasfid IRa & U=
DI AHR B | D AN S ST BT 8 | 91 SITAEE] BT Td1d STl FAAl R Isdl §
fap™ @ 8T B U B § U AR dedl STae] BT 68 fhar ST Imaed s & |
2. Rrar ygear & gare - &0 9 <9 & o™ & forg R e smeaRRer & ard o=l
2| MR | U Qfers GuRI &1 Taedaar 8, S ANl ol Ugd g UM aiRad+ ar H e 8l |
39 foa 4 araarfie fRer 9 da-ar R 3 W guR /@™ w9 &1 aeashdT & |

3. FATHAT TIYT T D AJUSSIAT — HATAT TAT <A T M ST db Ugdl fdhiid qrd
@ A1 H A IS AN I9PY SARAT & | WRBR bl VAT A1 g1 B aedepe] & 59 dferd
T & TG BT R &M IGT S Fob a4l [AHRIT IR & FUS Bl AHR AT S Fehal © |
4.  droroneued RBraT o IMT - SRR e [IHRd AR & AU Bl ATHR B H 30+
Ayl AT 4T Fapcll 7 | R1eT &1 e Ul 81 918y S Tl Bl ISR UG R H
AEId g 8 9@ | Rl § IS TRIRG Uil & 78 B WhR )b & [AHRIT IRT & e
B U fHar Fawar 2

5. S ear ¥rar - Ud &3 § 9edl AR e MRT @ ded & UId &)1 | 96 d9)
A AT ST T 2 | ARBR DI VAT Il T A0 BT A1M2Y S ATABIATRIE] SaelT Bl
BH B TAT B B YRSRIAT BT 91T <7 BT TN B | I SR [AHRId AR & 99 Bl
ATHR fHIT ST FehaT B |

forspef —

e &1 31 dad fhadl 9 UG &RAT A8l ©, dickh sAdT A ARl & IHIET
3MHTEATT BT SMHR T&TH HAT 7 | ATHIIG—3Nd fAwmr den Aiedi=id e & A8 h
et g 01 ¥ vep wecqul AT 1 el RE © | WIRd (U JASIG] & |l I g¥ Bl I
HATT BT 3R 3T 9¢ BT 2, [AHRIT ART @2047 H el BT qHABT DI BTH B q8l ATBT ST
HehdT | et 8 SRR & f59d gRT GG b1 RISl DI TeH BRD b Ioolddl AlAS Bl
BHTHAT BT ST el 2 |

woof arg gt -

1 IRIST, Uhol UG 3T, ST, LT e i 2020

2 e, FEIARRIO, MR e &1 waft s |

3. IR, NE<d, ICERIAT 3R FHNEATE |

4. T, Tl - regare &R wg i - Rigia vd ufshan |
5 https://www.viksit bharat@ 2047.com

6

https://www.study.com/articles/role of education
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HERTST RO gof favafdererd, WRayR, XIoiver |

&9 H Y@ gY 9IRA WRPR A fIbRd 9RT @2047 1 giedIv gxid fHar 2| 59
MY G BT I 39 A9 B AUS (A0l BT 2 | 39H Ml famr, IS FHT,
ThAIb] IR, qaTeRvig A 3R G Ol Uil Bl Jedd= fha1 T 2 | AeqI H I8
TIT T foh AR & U A=l gar SaeEn, ded! fSiored siefegawel], Aolqd dldhdid A
3R TSI | ggdT AT &3 O by AHRIHAD HRD HIG[G o | BTl AT, RIGHTRY, gierra
T B HH IR Drerad e o gAfaar ot W Aigg 2 |

g UMY oI 59 frshy W ug=ar & b Ifa wRd FRaR anfdies g, Rem # fHaw, gaia!
TATAR IR AN fABra & A BT AT 8, Tl 2047 TF AGRIT IS 997 BT e I
fhar ST Aedr ARA Y 2047 TF AU AT B 100 T R AT | 9 VRIS AR BT 2 |
1.  ofTer (Introduction)

AR A Indian Independence & 91¢ ¥ f[IHNT & &3 RO &I UR fHAT T | 99 2022 H ARA
= AT & 75 99 R B R Azadi Ka Amrit Mahotsav #9197 | I8 3A18 9Rd & fo1g Ay I
YT BT YHATT BT Ucllh & [T "3 BIed” B8l oIl & | 39 da¥ H Narendra Modius “fasRad
HRA @2047" BI JTLRCT IR D! | SADI &I & (b 9 WIRA 2047 H WA S 100 I R &,
a9 98 dR¥ad WX R faeRyd el & 2o § wnfae e |
foropfera sed o sraraTeo :

I g &7 212 dHad Iz ST | 78 7, dfed ARTRDI & Siia WR H GIR | A1

. ufer &afth 3y |

. AT A qaai |

. TR HAT3I T IOTaT |

. fRrem &1 wiR |

. RO HJe |
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A fdbrd Fedhie BT bt United Nations Development Programme g1RT fham Sird
g
e gftcaror :

qAd H 9RA fa%d B o refeReIte H ¥ Us © | IR BT e AT dlel aui § 370
iR Bl ST +30 feferamas ugarT 2, S a8 dRkde aMfdie wfh & wu H IR | |
2. @ifger waftam (Literature Review)

. e frerer & fgia :

3 fader & RHGial § Adam Smith 7 TSR &1 W=l AR IUTEA &HcT DI 3AMAd
Al DT AR FAT |

T 3R Amartya Sen 7 fd®d &I AMG &Rl & IR A Siel | 39 IFAR (2,
WY IR AMISS a1 37 f[ah™ & "gayul R 2 |
. eI SAfdeT :

R H fdr Haeh it @ FHior § NITI Aayog @1 Heedyqol AT & | 9 AT 7 "Viksit
Bharat @2047: Voice of Youth” S S&ITIS & AEIH W Jamsll & YRR IR §R e 8 |
AT FoselT

O <3 - g0 bH A H g A1 A RIS fhar ©
. South Korea — 3ielffa fawry ik fRrem w faer
. Singapore — df%a® AMUR &R fa<iT &% |
. China — fafHToT 3R T SmeniRa referaser |

39 <@ @ e Aisd 9 WRA & foly &3 Agqol 9dd fHeld g |
Rrgreit & frame :

YR AT S Raghuram Rajan 31X Arvind Panagariya ¥ YIRA &1 3Me GHa-1ail
3R AR W Ag@yel R ugd by 2 |
3. g FaeaT (Research Problem)

. snf¥fe sreramerar :

IRA # e famr & dTaq[g ST AT U g1 gAKd! &1 g3 T |
o SorGIone :

YRA & Ui f4emer gar srardl 2 o SaAiReaa’d drier B8l Sfidl © | Ifa $AS Ael
SUIRT &1 Har a1 a1 I8 sy § |rford FHRIT 99 Favell © |
. gferend erar :

T IR o &3 & i Qa3 SfaR W U Agyul T ® |
o dweITdr ProTed B FaT

fSeer srefarawen & g0 I H aaiial b & Al ff e § awrr a9 Jadl 2 |
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Frfgumet (Research Methodology)
S WY oW H qd: PUeHd (Qualitative) 3R ATATHS (Quantitative) T THR Bl

faferat &1 SganT far T 2

fgter® 3cr (Secondary Data)

— Wer RAe |

- IR G & A |
—  3iE HderoT |

— ey s ggfd |

=1 qell & A Aisd &1 o 31egae b T & |

aifterater fasduor :

anfefep glig R, ISR R 3R AHINTS Fadbidh! B ALTAT [HAT AT ¢ |

anf3fe g Aranferd ufRATOr (Quantitative Analysis)

st gfg :

ARA BT IAA ATFIRAT T + 3.7 foferas 81 2047 9@ 59 + 30 fefora=as de™

BT &g g1 AT 2 |

SrererTReant :
R fIeg &1 F99 91 Ja1 AW 91 <2 H F TP 2 | Ig gar ufn nfdfe fawra &

Agayul | 99 HHhl T |

grofter <orere :

— P T 15%

— ST © e THIT 25%

— AT & - 50% W SIf®

TN Fawre

—  ERAl R B 100% & B oA |

— Ry ARl & AdHIHE U |
— TN &R Pl YATH WR Tb HH DRI
aaf 3 fFzduor (Discussion)

eferee :

AT T ofies fadrd & fofv ordd 3maeds & | URefRar iR Sarees! Iemd— &l

ORI BT I8aR g B |

Ffgor gafpaer :
afgarett @1 anfeie arfieR g™ W I I § Scor@+d gfg 8 Gl 2 |

c

A AG-TI 2026, FTET-2 (39)



. gRa frorer :

HRA 7 Paris Agreement @ T&d ®I4- Scqo- BH B BT Ahed ol & |
. Bra 3 garare :

9IRd @1 National Education Policy 2020 fR1eT HUITell &I 3Mgfies 3R Bblerel memRea g«
R SR <l 2
7. @W (Challenges)

. 3 AT |

. ERUSRINE

. GTERUIR HPC |

o g e @l Bl

. dBHATD] DI DI HH! |
8. GULRED] AT (Policy Recommendations)

. Rrer 3R Pierer e H a7 e |

. 3t ofik fafeHfor e &1 Jeman |

. feforea gfvrardl gr o fawr |

. TTHIOT BT HRIHAT BT AT BT |

. gRd Soll BT ggral < |
9. forspd (Conclusion)

I AR @2047 BT A& AE<aTdiel B & ARI—TT Jerefardl A1 & | 9IRd & urdq JaT
SRR, A Albad 3R ol | dedl fiaell ol &y ABRIHAD HRE ANE ¢ |

Ifg TRER, o7 & IR ARG Adad: HRI & T2 fel, o 3R TR ) AR
fRder &, a1 9RA 2047 T VS [ABRIT 3R FHE g 9 DT © |
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graed forer 3 Y gorfd 3fie uerfaeviter gora

2IeE JUTEIT, IMeref,
31. 33N FATE DD, ANRRSS WHI,
®. AR, (UISH) Dlelst, HRT |

ST
PV T Aedqol WMAHS fFATHET €| AR QT Bl ffawe Y R ARRT § sl
AT | 81 BN AXpia (GBSl I8l & | adq § T8l P DT AMYTDIDRT fhaT ST V&
2| 39 B IAMYMDHIDHROT H 5 qh-11h] AT b IdA=eDI, FLAAI, Il dloll, BICATID Sarsil bl
TART fHaT ST oW 2 | 3Td: BT & SMeaiaxor &1 1fimma: Sy ol # fafi= aenfe da-ie
BT FHY SUANT A B | YA AT BT G IGavy BI2RA forel § By yarfy 3R ugiaror ur grg
BT AT BRAT © | AT &3 URFH IR U< H JaRed 2 | RNTAd1 9 1800 a7 KM
B TR RN fORAR 2 | ST 37eliTg Hedl H TdT & I8l $iY AR & Al § §31 9 Taay
= 2 |

IR 2y TS H I8 T BT 2 b pYb gIRI Afeherd SaTa UIal B & ol Py A
BT MDA QIS (AT T & | < H 1967—68 DI R hifcT SMEYDIDBROT BT &1 WU © | IMEfTDHIDRT
& forq fafr=1 sy SN I3, I=a e 41, e @rel iR A= SHicarerdl o1 Jam
PR B FaAT WA DI 3R AR &1 6! & | 39 QT Bl $ A1 ATARD HHAT DI GGl
fear <7 <@T € 39 wfa | gataRer ff 9 A # yvifad &1 eT 7 1 39 fafe oMy aaetet
& TN W HeY Afh JaT g Siel UG d¢ & Udh AR Sifdd BN, B HN, HaaRT s |
IATGH 9T & FET Gl 3R WRUIIR DHISATDI A YU IGT 8 | 31 3MIeIHhaT & fb Iaure=
gl s yguur FEEor &1 A1 e v S e foy 9ifde @me &1 9T Us f[dhed 2 |
UeATdeT

IRA UF B YT < 2 | T&T D T 69% STt ITor & # farfed 2 | 5 gera:
P Bl H Fol = 8 | AR ffFaRAT § ST BT ARG T 18% T | S BT T 3R
Al | 31T B9 HE Fad © & B o Fgfg, e e SAaeesar W & <% & 96T g qu=TdT
iR g | g § BN uggell g Adrg sM, MeR WME, 9 YR gl F B S off | R
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IATGH PBIBI 4T o | WRATI HY BT AT § 7d Sehi H g uRadd IR g & | 89N <
H SIIdl BT 3R SR BIST BIAT O R8T & | a9 Y 4 AR fed gof & dofl BIe
frari @ faaRa &1 &1 & | fT9d 39 9 T 83.5% BT fha & | R aifdrarer feame
3Ty UY, SR UeY 9 fdgR # 2|

AN < DI gl ST BT BRA Hifd & A 1 9l 989 fHar 7| gAR < A
1966—67 H TR HIfT BT fAHTH TIMT | AT WIRIT IATGA H SRHI—AT gfg o <1 | 319 B
DR AP Tl gRT FUIed BIF 97| JU R Hifd 7 Y Ieqre= &I g gl ga
% IR I8 W I H FAM WU Y AN Sl 8 G AT I8 BB &1 BAA W & AN 8T i |
gleTifh BRA HIfT ¥ @rem=i H dg gig g3 IR Sadl ¥ gfg S8 1 dig T 9 gg o
<3 H WA Gahe ol Refd 81 Y| 59 Refd Wk RAr ek $)d 8¢ gAR Yd rguf vl
3G HATH o TAN! 2006 H TaxIETE (3T Ua=) H AN 939 AL I B H AR
3fefeaRRoT Bl 9—10% dT¥eh gl TR e U & oIy Tal B8R Hifc DI ATITIBT Tls | I/
T e 2020 Th UTK B R g QAT | SBIH 9ardT & B IUeH & 918 IHDb I HUSRUI
TR & o1 R gl QAT | IR Adgael] & dol UR 8 SR TS I Bl deqqeelt § 41 &
& &1 JerTdT & I8 [UBe HB @I A BN &7 H§ AR AR, =TS, DR qarsdl, qei
RIA®, Wil @ SUART & A1l €1 49 B &I Ughd g Tl H IR G ¢ |

RS9 & SN &=l H 81oRd el &1 Jq@ I © | I8l & (A AT dah-ial b1 Fa
IR P BRI TR I 7 | JBl A3 7H & A 5 (B & 99 TS IREG dieAerd A9l
S FRGET TRART § Rl ST &1 2 | 81eRY el § Adhdl Bl & IUIed Bl 31 Aged fadn
ST ¥ © J&l g, 3Te], A1, =11, qETari defl IaqAd | iell 814 d S Idred fhar o
T | I H Y & SgAdIaeT & SR et § B 9 @1 raad 8 <@ ® o gar
IERCT # BHI TAT TITEROT SR G0 BT RET & | 98 WRBR §RT 4T fharl 1 Fwd diof, 2
I Hel 9T & I—=[Aqq GAT Jod S dieded fBar S <& 7 |

7ol ¥ g 91T AT &5 501.28 TICR © AT Fahel R &3 812,87 TaeY & AT Ig
AT e=hel 445 33 TaCR 7 | FBI WL, Al T T DI Bl AT H TR qABT 37T I
T 2| Nl & I87Td BIeveyH iR Hioid ShSIT BrevsyH & IR A RTdHT R fa9Y hied
fopam < <eT 2 |

MYFHIDHRT & 59 QR ¥ PV IUTGH Al 98T & UR<] SHA TAN GITARYT Bl HIH] JHAT
U & | A& AE & YA W FAII S T 8l S & DIeAd] S TN F g8 el Ukl B
HETH ¥ A IR H YA HRAT 2§99 AJeldl Afdd Riarg I 9 Selcell Tr Te)i 9 qaT
RS B AARIT I~ I Gl © | 371 94T feparmall 9 uferer iR Ao y9me ST 8 @ |
3Tl PI 32T -

IR WY U Bl IR BRRY Tl H B & SMYFHIBRUT BT AAT AT & [oTAd
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A= TRBRI qAT IR TGN FeARiT U faf= el gRT By & 4§ fderd a fmegfrasiavor
& TN 3R fE A% B Hah | el 9 $iY fdbrd & ravid & A Ui & @iel &1 | 39
T & ARTH A el & MYFTataxel & 1fa Ui $U BT T © | 39 R[0T § 718
qbI1h] @ YANT W IAA H IR BHRT YATAR0T 41 Ug¥d 81 R8T & ol {1 e # gahs
e foar SRR | Sy forardea mafie &5 & Sidvd ol ® iR wufis &5 & gy 4
THIOT ST W S U 2 | SHD AT | AT AN Y AT, 3 Qerfdre gd da-at &
H wfY BT reagd A fBar SRe |

3Iueh eI I e I v g e 3y -

. BIORY 37l H B AP U ATETDHIDBROT BT JedIT BRI |

. 9 B ARDHIDBROT H YANT {HY ST X8 FERAl BT T8 ALIJT BRAT |

. BT JATETBIBRT I FoTel H IR S aTell TR T8, B Ul WY Ud Iy fafderar &1

I HRAT |
. (RO A GITIRIT YR FHTG BT 3fedT bR |
. PN AEYFBIHIT F STl & AN & affis g AHISTh WR H 3R 98T Sid BT |
. DY IMYaIBRo B ulhar § Ffdd Sl & S T S 98l $RT & Gag H
AHRIHAS GG T |
ufRPeuay :-

Y WEHAl Y DI G Dl Rig B B o0 v @i fAfd GF gRT SHBT aEor
IR 2| A I Mydmal & ARTSH H IuS AH B B WA o uey # fAfoRaa
URGSITS] BT Sird BRI BT YIS AT T & —

o Y IMYMHE I U TIeIR I # IfE TS T

o P & MIMBIHROT BT y41T I3 fami dd & Afg 8 T 7|

. MYDHIDHROT | ARG BHAT H gl TAT W HEAl H HH 83 © |

o PN H JYFBIBRT I RATI GBI B AMINTD Td 3 BT H GIR B3l ¢ |
. Ufell BN, M9 BTHE BN 3 | HA H 4l Bacll BT UG F9d 83Tl & |

. MBI H TgH Th-ll g IaXDl A YITaRor # 3 gRad gU 7 |

fafer aor :-

TE O BRI g w5 A WAfAE qen fgdied siwel W emRd 7| W v iR Sudte
AIE I G oi@l, U3l, YRl qAT Ufrdal e BT g fbar 71 & | ugd e I3 H
gRRA ot @& dod # faf geR & oifdst &I daford far a7 3| 39+ mfie sifdel &t
&3 AdeToT & HEeFH ¥ Y fhaT T § g Ted Ufcrael YAl BT YHOT BR eIl AR
HIEThR A BT TN R 3ifehs Yalad B & | fgcliaed Wk & sifdbsi &l Hhald g faff=
FRHN] IR FRBRI FRIT qAT A= ax—ufepraii o Ferdr | {5 T 8 | Tl aiidsl &
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faf=~ arforal, amfst vd Aileer Gt | faveyor fear Tar 2| 598 grera e 31 aedia
TR BT eI fHT & | 59 ATIT A B WA ¥ GITIRT UR IS+ aTel YHTal T e A fban
AT 2 |

gIfaeur ug gaT -

Uri®Iel | 376l 3 IRAERETA B 31 a1 Ui 11 BT &1 TR fhar Sirar of qen [
Ffaer 1 T8 ot | adH H# 39 AADBIBI & T H B JAT | oldR TIRfaS dol, DI,
JeRBT 3N BT TS AT H AT g & fo1g TANT T ST 8T & AR Rirg A1 JaT WRey
& foTq OTde Il O &1 & | §1 941 MY FTHTAROT & ATSH—AM F TN TATER0T TR FTAR GRT
3RR US BT & ol [ TR & —

. -3 - Y FaT & SIS, $UT JUR(ST B & UV deal &l AT Bl & AT Tellaet
arfHer Srft aRRerforat fawfia gt 2

I ST &1 U5 gF1 R, iafdie A18ge & WA Sfd § 25 mg/l ¥ 31ffd A1Sge
B TR A THR R 81 Fabell & | [Tel & Ry, Al dediel § anrar o 3 vl Rerfa
UeY E B |

foTel # TR BICRID! & TN H gl 8 &1 8 | f7% I8l &l g1 § A9hRl HIe]
¥l 9 BT I2 © TAT JaI 3R Bl JEI 2 | I&1eR9T DDT :

STl H HENFAROT & q1e UUTST # SR HHT 81 I8 8 [T ugall &1 4l & |1l 319
U B aTell MeR @ W BH 81 T, a9 Ja1 &1 SRl &l 9 T3 |

PV H 3fferp USTaR Ud WRUGAR AT DICT D AT 8 DICAID qd131 T FIRT AT lerll
H 91 2| 599 IATEA Al 9T U] Ja&T BI [orad] qAT A W@Rey J9Tfad 83T 2 |

3a18e0r - f3Tel H RIS aT IS dlIeeed fvedhd TR U fhar &f 9g 81 T off | 3=
H 4 g AN 9 e 9 wwifad 2 R 30% WRdE 2|
foranf wa g -

BIeRA foTel @1 A= Tediall 3 fhd T Hderor § Wee gl & b 3ol fHAr d o
qgrl H GlE} Wlddh] U] BRI V2 o | §1 FaH PHYBI gRI YY<h DICADI BT Suig U
SATET 94Td Ul & forad [T ol RiRes, S=d by, Sil 9aRI1, U OF &l SRTE], 3,
TR, TSI & H AT Il WTOT erces [HTREAT 819 1 3MTeiehT REdl © | ik Haeor § U
3ifemel 3R Tl § I8 W 2 6 B BRI # ugwh SRl TR YITaRoT &7 91dd JHar ugdl
RE €| 3 BH U Tobilpl & UINT B AMaTIDhdl & ST SART SedTa W1 d¢ |1 & Giarvy
FReoT A1 B W | o Haq f[aer™T & dfed a8 9 |

ar: frd g 2 o5 afe & Srdwrels vafy e @ a1 &9R gRT uge fafa= emae
DICATAD] T 3 K31 BT YINT §& PHIAT BRI AMch Fa&T BT IUGTSHUA oid FHI Tb 91 X8 T

PTH AG-TI 2026, FTET-2 (44)



9% for 9fdd Y & e & dR W 919 96 2 iR $fY # TR @e &7
TRIRT &R AT(h Ha&T BT IUSITHUA a1 g | P Sifdds HiY THAN TR T AT W@k & o1y

R 2 |

woof arg gt -

. TITROT A, 91 Afdws Rig gGgarT YD, TREYR, IR T |
. TYTIROT YUY Ueh e, Sf. Xfds HAR |

. IMRURIRAT @1 ©o! Hedid- RUIE, AMd 2023

. UITRUT eI, Sf. X9 SIIeH, AfS WaT UfeeAd e, 3TIRT |
. UITGRYT UG /G i, ©f. g I, Arbiod g AR |
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. JaR 1.3 e I SR 3iF URrdear 1989
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e P 3UTT
31, goIfdaie
THY, GLUES, e

gl & YA Siasr H e IR IIHM i Td 1 & YA e 2| 3F d@d @l
g OY H I8 U AT 7 P qUEE B g A BHI D WY Ul H S arel daeld &l
SR o, Wifds acar § qHvSHI AIIE | 81 8! i @ ol ofear Ard & yepf vl
fhATH ATl Bl IIRGRT AT AT & | add ¥ Yedl UR a1 1 gl T YRS T 1841 Srareal
DI AD BT & ar8 ¥ 1 8 TT AT RTHDBT YRS IR H g7 qAT Tchlelid JRT b QL
BT 3NUIRIS AHTSI YR H AT TAT Teblell= IR D QI BT ARG dHEred FRl gfen
H of, 581 & HARHAT BT Afddhyvl qled dHReh g1 Qe « W T 1 a fbar | 19d7 wraredt
& R H I8 AT JRY ¥ bR IR SFRIDT T Ugd T, 519 A harherd =R o R
3UER BY | 5T fApTd @1 ysoyfd WR el faRTEN -NIfcral & SmeR wR Siared e & JAfddeyul
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FHAE, fChTS IR HHg IR ARA Bl U [IHRIT Mg 11 H H8dqul NG § Fohd o |

TG FAICRI—(IHRAT AR @2047 & &g & W § TR A1 & FH- $g AR D
3R wemafe Aot A € |

Y ORI G D1 Bl & | AT H IR AT D1l BT ol I GDP BT SITHT
1% &1 & STdfd fAbiAd <2 § I8 5—6% b BIaT & | fd%a b & AR 9RAIY e Bl ATl
JATHIIT & foIg AT 72T Bl 3aeaesal & offh TR Al a1 3y Wi & | |Juiky &) | ara
RToTd A1 FHIfad WR A BB HF S ST9T 0.2—0.3% SIS 2 |

A A ol | gl TeN DRI B | HYh I & AR, 2011 H AR BI T8 ATEra]
31% ofl, S 2030 TP TITHT 40% 3R 2050 TP 50% b ARIURT Ugdl Aol © | S d el 3Maral
& HRUT AT, STel, Teadl 3R URIeE HIRil WR 4RI T4/ U 8T © | 9RA H ST 6.5 BRIS
SART 3T o) gofi—siufsal # &d €, S 989 RS &1 A $f g9fdr 2|

AR AT 31 AT IR © | IE el Ud 31d WA DY AR A bl &
AR, AR Bl 2030 Teh SN 37 HRAAT H THIT 840 3RG SlolR U Afdeh (e DI raegape
BT | IAATT 21§99 TRl | Bl HF 2, FSTAd 1AM SM, STRTd 3R HaRT Jae
SR AR 9 EH € |

=Tl AN TS &FaT &1 Bl © | B TR R § Tl iR uiRiférd seeniar &
FHHI 2 | AT MART §RT SIRT 'Strategy for New India @75' @I 3170 3ffderdl H ¥@ifdhd faar
2 & RT & e WIHR el | el RISl @ IR $ 8 | Ud STH & IR 4RA
H Ufd 1 ol 2ER) SfErel UR A 1—2 Ui 2ree) st Suae §, Sdfd [Jeiid aw | I8
3TUTT 30—40 TP BT © |

¥ PR fdvg d @1 RUlel & AR, WRA & JWHY TR Pl H bl ual
20—30% TP US WTell T&d & (STl WL 3R URATSTIRI &I IO iR T WA IR ISl @ |
HRT FRBR BT AT 3R A B AT & I (BT Y ATeberii H AT urdn 17 b g TR
el | golifRR, ggiaror faeivst SR agc! faems o 9 &4 2, o wie Rl 3R a/Ma
ST ARl & fhamaad W o 81l © | §9d I, WYh I A9 IRl BRIHH &I Rare
® IR, [AHaficl <2l & ARl H 9T 40% dh W FMobril & sHenRal o Hafd
giRreror gl e urar, forad I HRIGRAdT WIAd 8 Il & |
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IRA 3 3Md TR ) 3§ Tl aftweror Sl o awar fmfor S &1 s 2 | i
DI ST AMRY | 39 bl W W & b Ag A & HAl el Teb A ] 78], dfodh
AFATHS AN 2 |

arerdl AN UATaRoNy gard ¥ HeRd © Sl We™) Silad Sl IoreRiT bl Aie yHIfdd bRar
2 | fdeq w@Rey |IeT & I UR, fdvq & §aW Ugfd e}l § IS! WA YRA & USRI DI § Sfal
IR IUYT & BRI BR qY AEl RN & WY R AHRIHAD J4Td USdl @ | Agd R held
4 @ 3dbsl & ATIR, YRd ¥ UfAfaT ST 15—1.6 oG S BN S HeRl I~ Bl &,
fSTEH | ®ael 70—75% B Tl 8l Ul © 3R I+ R I U &7 uferd g9 9 &H
2| U I, arg iR Y Uy & FHRIT el off & 7 |

GO FANT ATHT 3R URERIAT H ST © | AT RN 3R R FRBR BT 3TarT AR A&
BRI HATGT B RUIet & AR, B TR FEl A fSfiea dareii iR $—Ta-9 &1 qui fhar=ag=
3l T8I Bl UTAT 2 | SEIBRUKE, Q¥ & A eN MRl H AFels Harsll &1 SuAnT Hifd ©
3R ARTR® RGBT FaRoT YITell Tl R0 | BRI 8] Bl | 3D AT &, ANRS FSHRIa—ord
e AfERT iR o9 grars—ard o sufera wr a@ fawRia =€ 81 uig 8 Ry Jar faawor
SRIATAAT T &<l & |

9 UBR 3l W W 2§ fb TR Al & dr+ iy, SRedcd® iR udiaroiy gaifads
TR 2 | 396 AR 6y 991 fAefia TRT @2047 &1 Jed Q0T U A SR HRAT HiST 81T |

fARRIT TRT @2047 & &I B U TRA & foIU TR A BT Hael TR BT AR
Bl T8I, 9fch Y arddliord, A iR fohamefiel JIeHY AT BT | 36 foly WRATTA YR,
=TT ggedl, Th-Id! FarER 3R 51 IRERT I g H T AP ¢ |
forfter ggear sie Hemaa gfg -

TR A @1 TR a7 & oy 9@ Iora |idl &7 IR o) & | Juafiy &R &1
[SISTEARYI, SUANT YPob &1 AT FeiRor 3R &R HU-Ul &1 UReRlT yomrell f[aeRad &1 S
=112Y | fa SART &1 RABTIREN & ATHU Al BT JHTd! IUINT AR AR dive S el Bl
geTaT <A1 ATfRy | Ufecdd—Tgde Ure-RfAg (P.P.P.) Afsd & ArIH | I raxiva1 # a3 qer
ST T B |
AT GeaTae e grarar ferarfor -

TR format 3 faerysi—ory ored fioTes, aiffiar oik emse faviws—at fgfn gifad @
ST Ay | R gftieon, - ©ie B 3R ueei JenRa Jedidd el fawfid @l
SIQ | AT AN & Jeral & IIgAR, TR ear FHfor &l SRemTa Wy fear S anfy |
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aAfdhT Fredt foraerer -

IR @ I @ forg S diferd AReR @M daR fey o, 8 43 SuarT, aRkags,
3T 3R TATEROT BT Afold FHE &1 | We RIETST AR 3iR o/d ISl & Igval BT SUANT
A U "SCUICS ET WA Bl AN fham ST =am2y |
ggfaeviier ygger 3T gaq faorer -

$aRT g989 H 3R (Reduce, Reuse, Recycle) RIgid =R Y 3R I MUeE &l
JffFard g/ Sy | BRA & Jg, 99T STl Fode 3R Wee JHoll oidd JR Holl bl qerdr faar
STV | 3928 IRA AeM (FER) Bl Tl WR R o SR AhelR SHHMH &I fawm § A 9gr
afey |
f3fsres orader sie ureef3far -

S—aHE B Yof ®Y W AN PRA gY W HARI—o PR YA, R Har,
STH—HG YSIIRU—D] ATS AR FHIdg 9911 Y | fSrea sfean i & dgd ser
3R fFoR JOTTell 1 U 3Maedd & | SO TC[R H HHI 3R IRGRIdT # gfg anfl |
a1orfee HeafdraT 3iie Granfore FaATdRrd -

a1 |, ST GdTs 3R AMITSTe 3ifeT Bl Asigd fdHa1 SY difd AnTRe He o
AishdT H 9T o Wb | e IR, AR AR BHGR a b oIy dferd Areris BT g
e gfaa fear iy |

IeUIgg VSAT - fABRIT IRT @20247 & FheudT & 1&g Bl U H_+ & forg 7
TRUMG ISHY DI O AT —

. oy 3afy (1-3 af) - SRica Jarll & IR, R R, H-T Jda § guR |

. FeIH Ay (3-7 ) - FAHREA I, AT ~1eh URTET Fgal BRYI, TR URAGAN |

. & 31afdr (7-20 a) - W1 SR |aq el &1 faem, gol f$iied -, amfie
SITHRAT |

forepe -

fIBRIT YRT @2047 @ YRGS B AHR HRA H TR FRHEl BT JHABT STERYT AR
o g | e 2rE BT & 59 SR H wER 9 ddd offde IfAfAfEdl & wg 99 2 &, dfcd
QTSI qREd 3R TareR & W 99 dr8d © | Ul Refd § R el @1 <1 daer ard
YT &R b I T8l I8 ST, dich e Fara, edrs iR geraRerd el f[adr &1 -
HRAT BIAT & | BTQld, O A1, AFg G961 BHI, aEaHl IR, TR0 a9 3R
G W ST AT ITDT BRI & BT YA BT © | 59 FATCTAT BT JATdT FH1E 81 A8
TR ] HeRh I AT & | §Hb oY 3Maeded & fob TR FRTAl Bl g i S, T
TEAAT 3R JRIMAAS W@l U &l Sy, | & fefoied qar R iR ARTRS AgHIRIer &l
AreATtEd fdhar S |
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3idd:, Ife TR AT BT Ggo 3R Ferd 911 STl & A1 9 9 dacl AR & [dDprd Pl e
<, dfcd IRT B TH A, Fad iR fAeRid g aH H Aeagel gfer ) 9@
fapRId RT @2047 & IS A2 @R IR B |

oo -

BN

YRT &I SO, 2011, HYh T ARl RUIE, 2018
faea d, wRd wE faewr Rure (A= 99, 9@ el 2016—2020
qRA & Afde™ (7431 G 1, 1992)

f$fTed Sfear e d, IR RPN, 2015

g I, 9ad @ ded, 2015

AT 3R I B HAT, 3—Td-d sl RUIS, 2020—2023
e Rde faee Ruie, 2023

T M, wE 3t e R RUIE, 2018—2021

HSg Ty FRIFY 918, 3 Jufine yded RUid, 2019—2022
3T Ud Te™l TR ST HATSI 2013—2016 & &1 |
TR R d, R 9 fod ) Rare, 2020—2021
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1. gf3aa (Introduction)

YIS BT AT AFG—UIaRoT Faell, FATEA!, Y IUART 3R &= [AHr o FHsT )
MR B | FAeToT Tl hal T & AT Dl MR €, ST ST [, AT iR fageiyor
DI TG TARI 2 | 1990 SHIT ¥ Ugel HIU &Id: URYRSE SUSRTN (Chain and Type, Prismatic
Compass, Plane Table, Dumpy Level, Theodolite 3R TR A erial photography TR ¥R o, Stafds
1990 & §T& GIS, GPS, RAlC AR, LiDAR, $H, Total Station, DGPS 3R fefStea At il
Tl Hifd o |

YRd ¥ Survey of India (SOI) & 1767 ¥ & A =AU &I g @I, <fd 1990 & a1
National Geospatial Policy (2022) 3R Geospatial Guidelines (2021) = afidel @I ugd I
faeaia q9ma | I8 URaas (e R @ 2047 @1 =M H HId &1 YR A 8Q) & Haw
H 3T IR 2, Rifdh HEl J—wIe ids, gl @, T MRS, $iY, suer yega
3R ad M & o a1aeded © | I8 31eTIT 1990 ¥ Ugel IR a8 Bl qHTbAl Bl T B
SHD TATT BT JeATdHT BT 2 |
2. arfgeer aaftar (Literature Review)

Yl H HIET Tpi1(hAl BT [dDB b ofall ATAT 2, Sl URUND HETHT AAeToT | 3Mefidh
fSfSed 3R sidRer—amenRa dienfifeal T hell 8% ©| 1990 SWI I Usdl @I Al Je:
IRYR® FJeT (Chain and Type surveying, Prismatic compass, Plane table, Theodolite) TR 3R
off, STafd 1990 & dT& GIS (Geographic Information System), GPS, RATE |RRT (Remote Sensing),
LiDAR, Total Station, DGPS (Differential Global Positioning System), 3iR 19 SI<il ddI{dbal =
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HifddR aRads T | ¥ gRad fAeRia YRT @ 2047 @7 STERRICT T |
Wfaare smare : urRuR® gor (1990 €. & usd)

4—HdeT0T (Land Surveying) HRT ¥ ¥1Tet, I[oRG YIRAA, ™1 RIS, qaieaRer AR qe
JTERTAT fAhT &1 MR 8T & | Survey of India (1767 # I1fid) & A=A A $HD! ST
3RS BTt | e &, ST URURS IT—H+ T Fd H oI AT $I4, Total Station, DGPS,
LiDAR, GNSS T fasfRyd 8 gdﬁ\l 2 | g9 A1fec IHeT James Rennell, Sir George Everest, Dr.
Prithvish B8 dT RT fagm (B.C. Punmia, D.V. Gupta, PX. Garg, J.P. Sharma, D.R. Khullar,
R.N. Mishra & P.K.Sharma) & JRTGI = J—Hdel B ATEIRIIAT T |

YRA H 3T J—HdeToT B -Iid Major James Rennell (1742—1830) = &1, 58 "R
HdeToT o1 fUAr HET SIar © | S84 1767 H Survey of Bengal @1 JBATT HI 3R Bengal Atlas
(1779) T Memoir of a Map of Hindoostan (1782) U&Ifrd f&U | Rennell 7 \F€& 194, Triangulation
AT RE AFRIE & FAlod | IR & UH ISe AFfs IR e |

Colonel William Lambton (1753—1823) = 1802 H Great Trigonometrical Survey YR¥ faT,
T fRieTase, = |d a2 @i A19H (Triangulation Measurement) &7 SYIRT fohar 737 |
Sir George Everest (1790—1866) =1 3H UXT AT QAT NI Uad &l Hdlg AN | 3 BT 6T
fa%gd auie Clements R. Markham @1 Memoir on the Indian Surveys (1878) ¥ Iucle 8 | W@ad 9IRd
# Survey of India T IR BICHTHI, HICI THE! TAT HRCISSS <ol AUATY | 1990 3. H GPS &I
SUIRT T TN |

YRA H AU B ST U Bl | &, i MgHd wu ffcerdra § f[aamfia g |
Survey of India (SOI) @1 RTIAT 1767 H B 3R Great Trigonometrical Sur el (10 3T 1802,
Chennai ¥ Y%) 76T Y9E milestone oIT |

Great Trigonometrical Survey & T @& & W BT o7 ficfia wderor favar | 1991 <t #
plane table surveying 3R Chain-Compass Al yq@ ff, S $9—T84, FHI—QUT AR AFGR
FfeAr | gwTiad off |
eATE T gor amgfere gor (1990 <. & g aer deh)

Dr. Prithvish Nag (qd Surveyor General of India, 2001-2005 T2 Dr. Prithvish Nagus CORS
(Continuously Operating Reference Station) =Tcdd, Y—IJITH ST B AT GIS THIHIIT W SR
&, S wRd &1 f$fSTea AMf=or &1 3R o 17| PK. Garg usRemote Sensing : Theory and Its
Applications T Fundamentals of LIDAR &T 9ol WRdT de # 3|

Paul Sestras (2025) 7 Land surveying with UAV (Unmanned Aerial Vehicle) photogrammetry
and LiDAR U&IdR0T ¥ Digitale Elevation Model (DEM) SRaTfad fdam, ST &9 a==ufc arel &= #
60: I §9IAT & | YIRd H IE Himachal Pradesh (Shimla of€ w@8€) dAT Survey of India &
$H-LiDAR HIoiacs # o 81 %81 & | A ddhId et e &l “Intelligent Geography” T &1
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g — I fOR, 3MUST U&e doI Sustainable Development § AEIGdT (Accuracy) SIS |

YRA H Y—devl b1 YRgeY Rennell-Lambton-Everest ¥ Prithvish Nag (f$fSeat gw) e
Aol 9 fdefid 83T & | Survey of India ®T $IF—LiDAR, GIS YIIeT &I 3] BT HYER &1 V8T ¢ |
JE FHIET MY UF B fIT MR Ua™ HRal & aT 9fasy § “9Ra # GIS, GPS, RAre AR,
LiDAR, $I9, Total Station, DGPS, * 51 —HdeI0T T B AaeIHdT Pl N@ifhd Bl & |

ARA H Indian Institute of Remote Sensing (IIRS) 3R AR Fdefor favmT (SOI) 7 89
qpeiep! DI SAUATIT | 2020 B qT& I HI&T AR LiDAR 7 JTHI0T &1 H HifT 1S | SVAMITVA
AT (2020) Drone Technology T SUART &R ATHIVN JETGT &F BT AIdh AMRFT $R I T,
51 yf faare @9 gu oik wuRl &1 IR fag 17 2|
4, 323 (Objectivies)

. 1990 ¥ UEl 3R dqI& DI A GV Th-l{bdl & Facld WY DI JoIl DA |
. IRARE AR AITTH ThATbi DI AT BRAT |
. HRMfore 3eergd & &3 H gIdh! J4(d |

qfasy H faerg & gHadl vd ieTd geid Ugd deT |
5.  zg-faf¥ (Research Methodology) :

g A fqavomeA® (Descriptive) M (Qualitative) 3R Jel-Tetd (Comparative) Tapfcl
&7 2| 2y # Vfoeiie e, aa-iteT gRad= sik yvmal &1 faeeyor faar | wfis w9 |
OIS fIgelyor W IR feam an, forad wifecy wHler (Literature Review) & 3MTER R ol 3R
AT T Jeih [T TT | Bis Ieifids Faetor el far 13, afeds Sueier R Rurd, 2y oo
3R TN XA UR TR 2 | SHH TITH Th1[bAl & Faeld WwU bl qui fHar 737 § 31R
faamfia TRA@ 2047 & e § STHT favewor fHar T 2

qoar UerefieT : JEIad, GHY, TN, Ugd, STT UDIHRUT 3R ST |
6.  aaur awlifdet o geaH ATT

S. Y UBel & A& JUBRT
1. Chain and Tape Survey :

Chain and Tape Survey (I9 3R <U Hd) &1 I SYAN BIC, FATA &3 @I linear
measurement (Y& A1) & oIy fHar a1 8 | 39H dhadl g A1G ST &, PI0T 81 A9 S0 |
g Chain Surveying &1 TgH Wl ®U B | AR H S| YT 1802 5. H TS |
Limitations :

e T A B foIU U |

. T g9 H Errors Accumulate (FfSAT S41) &1 ST 7 |

o SIHHATT UT Gl dlel gelld f[ MR

. Steep slopes, undulations IMTTHAHF terrain esachain/tape faIfcrst 31 FE1 &1 #1Y HeblT |
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. Waterlogged IT wet aresa H ¥ R Bl 2 |
o IV HUF TGl BN |

e  Had @d1s AT SR 7 |

. Errors &I AHTaAT 31 BNl 2 |

Chain Surveying

2. Prismatic Compass Survey :

IS & U U@ BICT, UIcdd JadId A&l IUDHRY ¢ | SHHI &I SUANT HfH HdeT,
fafder Soif=aiar, we AT, HHAT Fdeor iR gaa KA (Magnetic Bearings) ATO & forg
forar e 2 |

Limitations :

. Magnetic Interference (g Bialy)

. ¥ FSIhdT (Limited Accuracy)

. IS T ITE—IRYE dTel | (SR SRR Aroiaed) & foly SWh T8l o |
. Magnetic Declination 37X Variationn

|
-

Prismatic Compass with Stand

3. Plain Table Survey :

I Cdel Ad AL BT U 3fTerd! fafdr (Graphical Method) 8, 519+ &= &1 (Field
Work) 3fR Plotting THI U 1 fhy S 2 |

39 Ay # &3 # B A TR SR [T ST &, $91ery Sifthad H 1T | 0T AT e
B B STORA el TSl | I8 URURE FdeTvl Ugfrdl # | Udh axel, | iR ool fafdy g
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Limitations :

AR O R | e =
R 3fR SRIfAETSTTeh SUDBR |

HH Flndl (Less Accuracy)

TP I TR AR 3R NRYSIH & SRovd |

IS T SIfce &3 H AuYH |

T 3R PITTA DI SR |

Plain Table with Tripod

Indian Pattern Clinometer :

Indian Pattern Clinometer @I Tangent Clinometer ¥l &gl ST & | I8 Survey of India §RT

JHRIT U I3, 28ecs SUGRY &, ST Indian Standards Institution (ISI) = 28 f&=GaR 1970 &I

AFBIG fhar o |

UE PR ®Y Y HYAER Bl AU D oy SWIATA BT & — AT fhell a8 &I HaTg

(Elevation) T T&xT8 (Depression) &1 HIT |

Limitations :

GlIESRSE

HH HelhdT (Limited Accuracy)
HgeTet SfoRer |

HIRTH g |

gs &3 ¥ 9 Clinometer
33} 39@ (Dumpy Level) :
T olddl Uh IRURS ifftcdhe dafeliT SUGRY B, RSTHdT SUART el (Surveying) #

= e i
- - -[E:-rm
—  S—— ]

farfst R (Horizontal Level) MeiRd &= ok faf=1 fdgall & 9 3418 iR (Elevation
Difference) M&Te & forg fhar SIam | 39 fdeed older W FHal Srdr 2 |

g William Gravatt §RT 1832 H faaRyd AT AT 27 | STHT SHRDIY badl farferel IHde

H gA FHdT &, d9gdd 31eT W gl gadl |

Limitations :

dad fafast R |

&H Tl |

e W fRAT Dumpy Level
AR S BT HHTET AP |
AT |

BINERCIERN
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o I Dl GUd |
6. Theodolite Survey :
fRITSTeTS T el BT b Sod UG dTell JAlfcdhel SUBRYT &, STRIdT SUIRT J1= WY
¥ fIfST ®IvT (Horizontal Angles) 3R SE[dmeR BT (Vertical Angles) AT @ forg favam Sirar 2|
39 "Universal Instrument” ¥ &8 SIIAT & Rifdh I8 Bs TSR & BRI B ThdT © |
frIreTerse wd a8 fafy & o frreiese @ #ae & dIvl A1y &) fdgall @ Reifd, g9,
AT IR IR AFRIH IR faar ST © |

Limitations :
R I DI Bl TR |
. Y o aTell B |

o HNA W fiRa|

. BIc IT 98d Slficd &3l § HF Gfagria |

o IMYIP IUBRVN Pl eIl H YRI |

Transit Theodolite

7. Aerial Photography a1 @ HICTATH
URAS BICTUTH! A&l AR AFREAY $I Y He@yul ddb-ld @, [Srad] Yol 1941

Tareal W g9 | 1858 5. W W AT 1920 §. WRA H UBell IR ANRT AR Bl g5 YA T TRIA

‘_.

e ot e
Uses in Surveying : = -:‘?’,}f 2%
-

. IS &1 B SUTthd AU (Topographic Mapping) |

. 9 IUART (Land Use/Land Cover) &0, GITGRT HAeT0T, I e |

. TSH, Yeld, FeR, 91 IS Urolaed & i+ 3R alignment # Aerial Photography

. PR 7Y IR f$fiee uferde Afee (DEM) GIR &R |

o MW, UBIS, el AT WGARATD & DT G |

. o <qel 94, RrRiIeiese A1 SHileldd Si URUR® TRIdl Bl gl H Ol 3R ATadh
BHAN |

Limitations :

. AT 3R eIl UR RIRAT TTefd @IRAT 81 Aehdll 2 |

. HeldhdT &I WAl (Accuracy Limitations)

. gret 1 |

. AR 3R ThArbT Ffe |

. S @ 918 B FAU IUBI |
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Total Station :

clcd WA (Total Station) U&H M Soldgiidh HIEUT USRI & Sl Foldgi-db
forareiemge iR galagie fecd Wex (EDM) &I e a9 1 2 | I8 farfast ik Sefamer
DIV & AT W DI I AARE ASIHAT § AT 7 | $99 3D Fe® (Coordinates) AT
A U< By ST T © | I8 A Faeol & &3 H DifadRl USRI AIdd ST |

Vol Slmton= Prism-+ Pole+ T opod r |:'. a i ‘!‘..'.I

Electronic Distance Meter
3getor (Uses) :

cIce ¥ B SYANT I BT D3 ARITRAT R ST &5 H aarges w4 fhar S 2 |
. TIBIPIdD TS 10T (Topographic Surveys) : {1 &1 ST, T, A @Y (Contour
Lines) 3R Ui fRivdmsil (SR A, UgTs, SiTd) &l dcid ®d A AR BT |
. i ferafeor sfiw 91fdr wfaror (Boundary and Land Surveys) : Uil @1 AN, @ic
faToTT 3R —\wufcr AR=oT (Cadastral Mapping) @ foTU | 331Tet 9 A IUANT eI AR &34
e # Syanf |
o forafor 3w swregaae e : 9@, U, 9, 3ARG 3R wE e enfy | Wimfers
AT UOe! (GIS) & AT UBHIHRUT ks STl AR AT |
o Uufaeor 3ie UTPpfd® smuer srerwre @ YA &R, 916 YA &30 BT Haeol, fawuor PR
(Deformation Monitoring)
. 316 ¥ : IRAAD FURT HATHA, AIST W1, AP SCIAIRR FI&U 3R B SHIhd
AR |
Limitations :
. Limited Range (H1f#d g¥1)
. Weather Dependency (A1 9= fRaT 79 3R 819 T8 (Time & Labor Intensive)
. Skilled Manpower @1 SR |
. Large Area Coverage H &H JHT! |
. EOIRI 2acdR AT 98a ds topographic survey # €T |
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o  Field data @1 office # CAD/GIS Hted?R 3 U ST ISl © |
Drone Survey :

Total Station Survey &I AT 5 SHRC TR T (B9d, WICNIC], Ye1d, TS 3Tfa) H o],
AYS AR AN fdded & | 3HH BR—SIRRE $ART, LiDAR, Mmultispectral Ha% T
SXIHTel BIAT &, ST 2D/3D AU, topographic survey, volume calculation 3TR progress monitoring
& foru STt BT 2 SurveyofIndia“ﬁ g$ UHM R g9 AfUT BR ET B
Advantages :
§gd dor Coverage (Speed & Efficiency)

TS &7 (F3 T fBHI) DI HB Gl § Fd (BT S Fahall 2 | BISd, Nold DIRSR AT W1 R
T H TR AR 9gd O 8 S 2

T geraT (Improved Safety)
) GaRATH SR (YBTS! $oftd, AT wore, ¢ arell gsd, WaM) R 9™ &I S &I
Sevd 81 gl |

. gHCHT BT AT BB P |

° §1LH P! | ST |

° Rae—<rsd HifeRT &Rk ?{cﬁ"j?ﬁ I

o  TIRU IR ARG |

Limitations :

] Accuracy Total Station fSTaT 7= |

] Drone Battery Life 3fR Flight Time I |
. Weather Dependency

o Regulatory Restrictions (DGCA -1gH)

] Vegetation 31k Obstruction Issues

] Initial Investment 3R Skill Requirement
o Sensitive &3 (R&TT, df€X) H restrictions SITET |
DGPS (Differential Global Positioning System) :
DGPS (Differential Global Positioning System) U S+Id HJeT0 ddh+ld & oIl ¥ees GPS
a%eﬁwﬁg%meﬁ%m@ﬁ%aﬁwaﬁ%(ws 15%)%%% g
QT W | B BT 2 | iy
1. Base Station
2. Rover
3urer (Uses/Applications)
] Land Surveying & Topographical Survey.
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] Control Point Establishment.
] Construction Projects.
° GIS Mapping & Data Collection Photo with DGPS Equipment.
Agriculture
Limitations :
¥or o AT - IR Rt MR IR 99 e ¥ 100—200 6. T & 991l 81 3 |
AN W O R AITHal &H 8l il ¢ |
. 99 T B SR |

o SUBRYT Dl R |
° W—EET[ H fodvar |
wq. | derftET (aTEafeE) & T8 .E 1990 ( smerfAe) & strer 9 .$ 1990
1 T THAE Chainand Tape , Prismatic GPS/GNSS, GIS, Remote
Compass, Plane Table, Sensing) ,LIDAR, Drone
Theodolite, Aerial Photography | )Unmanned Aerial Vihicle),
Total Station, DGPS,
2 | FEwT e =, wrT qf @ Feftar =, A A
3 | T e/t T, A o R/t & a¥ dr, Aaerargada
4 A/ A= IFHF, TET FHAH, AT TATAT, S,
5 |SETEETT | fgee amafi, i GIS/RS/GPS,
7. gaTg

Y—HdeoT (Land Surveying) @1 3MEFTH Th-AIdl 1 e & AT AR THD TSNS
3TV T GXI TR W 9acl &7 2| USel T8l WdeTuT # 80| &1 WA 3R AAAd ANING 579
ST o, T2 AT WeldhdT AR fd SHf § HIfTHRI IR 8Y 2 |
HoN® 3 3T U Jeordl o fersafollad Rigsit & arerar & gaem o1 g&ar 3
1. 311‘ch_§l‘ P Fhar e 3AIT (Precision and Detail) :

) URUYRE UGN (S o AT I <def) DI eI H Total Station, LIDAR (Light Detection
and Ranging) 3R DGPS (Differential Global Positioning System) ST Te={ldbi = ST B! Yl
&7 e d& ugar far 7|

o SHY Pl (Topography) &1 HeH eI HHd 83T & |

2. aredfd® T & fororeret (Real-time Monitoring) :

o RAre AR (Remote Sensing) 3R IYYE SHISIT & HROT 3F §H YAl W B dTel daalral

Bl IRAfdd THI H T Fhd 2 |
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. SITAl @1 PeTs, TARRRI BT UEeHT IR AHRIATHII &I T DI 3d AlA—a—ATd B IOl
fea—vfafeq ¢ far <1 w&ar 2|
3. sitamse (GIS) 3iie eanfore farsduor (Spatial Analysis)
) Geographic Information System (GIS) = el &I ddel AMMRIA I Bl Bell H IaAD
ST fagetyor &1 fasm o= & 2
o faf=1 wRal (Layers) & H1e09 | SERI&, HEl &1 Iora, STal &R AR giHardl e &7
T A1 fageiyor fhar S Aadhar 2|
4. T P 3IGT :
o I APAID 7 S A BT FIEUT FRAT IMA 71 AT & STEl A BT Ugal dicd o
(S g+ STl a1 Sd! ggIfsa) |
o gAY fSfoied Tellde™ Aisel (DEM) TR &R_AT |1 3R geIq 81 7 2 |

P e H RIS IR (Precision Farming) & foly S9 |l &7 IUANT 987 7 |
5. FmafIsr v (Cartography) &7 3mgforaider :
o 3 AMME & TSl dd AT &1 & | 3D AT F et &1 I A & foly §¥s™ Iy
g1 fa 2 |
) fefiTca Al @ Ace 9 WIERIEr Sl aRAreHRl & fharaas dva & a7 381 2 |
8. forpd (Conclusion) :

TIBRIT IR @2047" & &I DI UK B H AEb Y—HAeTT (Geo-Survey) Tdb-ildh g
B T B ARE BRI BT | ARA ST YT TSI B 100 aY QX B, 9 U TAwiRad g’ a4+
% oIy R U TS @R e SWRgaeR &1 U6 Acid STl i1 STf-ard 7 | Y—deror &l
A F AT dHBATD A Pl ddel IeTIT BT AV 9 IGHR W BT IYDHROT FARAT |
9. Toef T :
] Mishra R. N. and Sharma P.K. Rawat Publication Jaipur.
] Survey of India. Drone & GNSS initiatives. (2025 Reports).
] National Geospatial Policy, Government of India, 2022.
] Paul, K. Modern Indian Geography : A Review. 2023.

° Nag, Prithvish. Transformation of Survey of India.

° Mohan Rajan Survey on Land Use/Land Cover change analysis. 2020.

] Khullar D. R. New academic Publishing Co. Jalandhar (2015)

] Chauniyal Debidutt Sharda Pustak Bhandar Priyagraj (2023)

] Mamoriya C & Singh Komal, Cartographical Techniques, SBPD Publication Agra (2025)
] Gupta M Remote Sensing for Geophysicists, Newgen Publishing U.K. (2025)

A AS-TeT1 2026, HEI-2 (108)



Qi’.am Website : ISSN : 2321-8037
Impact Factor : 7.834 www.ginajournal.com

SANGAM

AT <A1 2 AR §RT USRI IgHTiia—agfavad oY o FAfid Sfaris A1l A A

ANINTERNATIONALMULTIDISCIPLINARY MONTHLY MULTI LANGUAGE Vol. 14, Issue 5
PEER REVIEWED REFEREED RESEARCHJOURNAL gs : 109-115

gorye forey 3 3ienfire Reare va duTes ggga
& 9Tl : U sivonford Reduor

Toorer o, wiemedt,

WIS 9T, quTel Aleed faeafdened, STaqR (RTSTeer )

ST

SIRYR STeT J1oreer & <fearofl 9rT # Rerd Ueh @ive—du, sifeardl agat vd Wil
Sfte & HagTelidl &3 &, Sl 3RTacl UddHIel & U¥d & § ol © | J8i U9 Aed, SidMIse,
FaTCS dAT WY IR SiF WSl @] TR SUARIAT & BRUT WToi—3MTETRT I BT hivd
I g2l 2| 91 SN 7 WFR R W SRR Jord, 3 Jig Ud &3 e fafafera o1
T & @ B, fd el & e [ § GhRicdd ANTe q@+ &l el 2 |

g e fdR faRyer @@= wfafafeat & iffa va srgfera e & &R
Ui FAEAT & Yag H 3 Slicdl T Sd~ 83 © | Siet, Y% Ud 99 HQ=HAEl W gl
TdTd, Y—&IR0T, JaT 3TUREH, oldl Wk H RRTae, STel Uquol qT oig fAfderdr § &+ Sl qaieaReiy
AT 39 &3 H W ®U ¥ URART B8Rl €| S0 AR, AqdR@HD BHI, Th-ild]
S, ARIFTd =0T & HASIN Td I agerdl o Wfid riier) ff uars gdee o
oI B ¢ |

IE Y U SIRYR fSTel H 3flefie fOaR iR G uded & 4 siaqdedl o1 diifeld
SfEHIOT | fATIvoT PRl B | 9H A JFAT], ATd—ATervl e-fhar o e ey &
AT DI Y fATIocHS MR F-[T AT & | 1T B, I8 ALy e wfafaferi &
TR U ArHIfSTS YHTdl Bl AHY i BRd gU A [dbrd DI faem H dHifaa W
Td orifordt IRgd e 7 |

9 UBR, I8 Y SIRYR 7el # e [demrd 3R A |Refv & dre Jaa I
R DI JATLIDHAT DI N@ifdbd Bl o, o & H dredifore va waraell fderd gfed faar
ST AP |
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gedTdelr -

SIRYR T XToReI & <ferofl 9T 4§ Rerd eb anfeardl aget v WMol gite 4 fafkne
&3 €, Sl 3RTeel YdaHTell & IR H AT € | I8 &3 Wpicies FAre= TRy Wie, o, STl
T A ¥ GG © | W A6, SIAMIse a1 A9 YR O @il &1 Suaerdr 1 Jgf =i
ffafert, faeve @ vd @ivrer smaTiRd el & e &l dicarfzd fhar © |

B & qul | 3 AR 1 R7et @7 anfdfe AT § uRadd Rl § &R ISNR &
O FIFR | IUH [BU & | WY I8 Ao Ffera va goaRerd T8l a1, s aRemasy
HAAl & YGe H 3T FHRAN SHRBR A 3718 & | G el o AfRe iR, sret
HATEl BT IARD a8, Y &R TAT a9 &l § A Ol e 59 &F & AR AT Bl
THIfAT PR B T |

HRMferes gieaIor W o=l WY df SRR f37el H WTdide AA®Hl BT IR 39 &,
e BRT e e W &= sRIged & ST <ol © | ArTdrel Ud [Sglarer oI &= H
G Tfafafd™l ifde Sfgd g STafd 3 & JUedhd fUos gU & | 39 SRIAMAT & HRUT ARl
S WM SUANT 3R GREAT § I I~ Bl © [$HD ARINTh, ATHATSTH—AD Ud FRANTT
PR W FRATE Y BT I PR & | WY i T B! WA AR, SR
FHAAIRAT T gataRof Afol & gvrd) foraraa @ & g9 TR Bl 3R Sifed 97 7 |

31 TR TN BT Ieed SIRYR Fotel H el OR & HRU IO~ G Jaed o
eI BT HIIfId [ATelyor BT 2, Al §9 FHWIIRI & FHATETE B YTl Ud | fdbra
3R Il geirs o e |
FETTT 3 :

SIRYR frer gferft rorer § Rerd Ue Ag@yqul Wi Ud |Aikgpiid &3 &, Sl Ahidd
AATEA], SHGIY AReAT 3R fARre dl—argfae fGRIvdrel & SR Jega= ol gite | 3dd
HEcayul 2 | I8 fOTaTT oY 23°20° | 24°01" I S1ETTeT oI 73°21" 9 74°01— YAl Q2R & 1=
Rerd g | s9 <fEror ud Sfero—ul¥ed H [oRId I, SR 1 ISAYR TA7 Yd H giaarsT forar Rera
2 | WMo R & BROT I8 &3 SR 3R ORI & Hed Udh AhAUT & (Transitional Zone)
ST BRI P B |

SIRYR BT Y—3ATPHITd T J&IT: IR qdaqdren o lerell IR ¥ y9ifad 7, s
PRI &I UBTS! Ud SAHTS IATHIT UTs STl 8 | 7ol BT ff&eier 91T BIc—8ic ysrs], a1l
Td Yol &l ¥ AdeR 997 © | 39 &F H Hdrg AMRIC: 200 | 600 HIex & 414 UTs Il g,
ST I8l et MariT G (Drainage System) Td H[H SUIRT W IR 9@ ysdT 2 | UBTS! Tl
TR HST 3UREA B AT |l A ®Y A I@ Bl {Herdl 2|

Serarg o gftc | SIRYR AT—Yh (Semi-Arid) STerdr] & # 31T 2, S&f Al H qroem
40°C TP Ugd Sl o, Sidfe Afadl § I8 10°C T R AHAT & | AFd a1 aul e T 700
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{800 N & 19 BT 2, S gRea: SIRrvT—uf¥ed AR o TS 8Kl © | 991 &1 Sff-ifadar ud
AT fITRYT 59 & &1 T AT 8, Sl BiY U4 il WA Jdg Bl g91iad el & |
SIRYR 3Tel BT STel YoTTell # ATET 7a] T &, Sl 59 &3 1 Siig Y@ /11 Sl 8 | 59
3IfIRTh | T IR SIT Hergeh Aiedl A1 & & Sia AAEF] bl A9 HRal & | 37 Aedl W)
amenRa RAarg Ud UaoTel cgaRen v srferaver & oy erid Aga@yef & | denfy, sfenfie
AT Td @9 & BROT 91 STl GIdl Bl Jurasi Ud U] IR Uliddhel JHd US ET & |
qaT &1 gite A Ial &gd: dlell Ud el JaT Ul Sl 8, Sl B & oy SuYgeh Al Sirll
2| RTel @1 srefgaven qrard: $iY R IR 2, RSTaH Jdb1, T8, SR, d16RT Ud qTall al Tl
YW © | A €, Ig &3 99 WUl ¥ W §YE B, 98l AriA (Teak), 919 U4 319 WM g8
JSTfadl UTg I € | a9 &3 R SISl FYaril & Silad Ud JATSidel 6T T4 MR ¢ |
QTS AT &1 gite | SIRYR ARl #gw v@dr 2 | I8l Ui d16d, SIdMge, dedrge
Td AT YRR (Soapstone) ST WS TR AAT § UMY T & | T8 R & 6 59 &85 # @7
Td GfSl STETRT &N T 9P g7l 7, ey U | AFTarel ud fqeiarsT &3 # | grefifd, 37
TR & FHRoT gafareiig riger Ud HHe yeed @) TRty | I g3 2 |
ST B gfte 9§ I8 el qrgd: SEeiig 98 &9 ©, STl Yid Ud 31 il
e Bt 2 | 39 AT BT Shad Widhide Sl 1R rfde iR 7 | e, weed ud AR
@ &3 Y IUeTpd UBSIUT 81 & $HRYI e [dHT BT dr 39 d AT wY A & ugd
T E |
9 UBR, SRYR RSTar Hiifere, anfdfe gd Amifsie gite | Ush Sifice Ud agairaml 3ead-
& U BRAT 7, TRl UIdhfdd ARl &l TRl & ArI—AT 396 Jae &I THR gl
e 21 I8 fRIvard S99 &l AR Ud S9ee Ueded & e & foy ua Sug® ud
Agayul & §H 2 |

AU :-
o W Trafaferat 3 gty ewor |
° STl FH1E UR <41 |

o YW HQEHAl BT &R
o GAEIATHSD (Infrastructure) STV |

JATTT D I -

SRR 7t & 3ieifie AR @ 96fd 16 wR &1 sreggd &A1 | s9& ofasta fafi=
SN (@4, oY Ud HER IR & b Td I RNfold [IaRor &1 fdgetyor fam Sy |
RoTel H Ut Wi ST (STer, A, Wist, 99) @1 Rerfa gd faaRer &7 g &1 | 399
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T FHSIT ST DT b FAEA] BT ITANT b JebR fhar <1 &7 =7 |

3irenfiren ARSI & HROT FHEA & Jde H I UG IRl bl Ugdr bRl |
SI—STel UquYT, | &RVl 99 219, 37del g 37« |

3iEfiTe fORR & gataRoii™ vTal &7 HRTIford faeelyoT 6T | 38H ATd—uaTaRoT fd:fhar
Td SR AT BT AT M 7 |

Gl & I IUANT & AT —3NTRI® J4Tdl BT Held HIAT | SI—RTHI
ISHTR, Y&, SO Al W 9 |

HATEA Yae § AT Ud G STRITel &7 J1EIdd BT | ST— ARG AToT13A, BTl
UG I fohgraad &l Regfey |

Had 4@ (Sustainable Development) & folg Suy<h geiTd Ua RUMICRAT IR BT |
arfes et faemr iR gafaRvr WReror & 919 de wnfud fear S |9 |
HepergTeT gl :-

g eI JoiATHD (Descriptive) Td fATelyuTcAd (Analytical) Uhid &7 8 | S0 SIRYR
Tl # SN AR & R FAEA] & Jae § I~ FTHAT3N DT GITIered fageryor foar war
g

SRR fSTet &1 ArTareT, fTearer, HaareT vd SIRYR dedid @ive FaeEi (W9 A,
SIAMISe, AT URR) & UE &3 ¢ | 39 &1 § @ Tiafaferdl &1 dig fawr gan 2, o™
HET Yaee SIiee 81 AT © | SAa: 37l | 150 ¥ 31f¥id ofg Ud Hegq W Hearterd o, o
q F AT AT 19y ®Y F BRRT TS Ol 2 |

SRR f37et # iienfie R, faeves @ smenRa Tfafaffl =1 meits darsi & duT
B Sifed a1 f&ar & | Riel &1 ArTarsT, f[deiars), dHedrs! d SIRYR dgdidl § @9 Sl &
3T B BT AT UR P g a@T Sf R8T & | FFATI: 150 3 3feeh Wl b FATeT T
H YISl BT Herd, Y &Rl 9ol 94 &3 § HH Mg 3, ey gafareiig |qge u9nfad gaim & |

STl AT TR AT gHD] W J9G UST © | IRYR, FRrgell U ArTarst &l # Sirenie
SUIRT & HROT Yol TR H T 3—5 Hiex a6 RMEe gof 3 T8 21 9 & @99 9 o=
¢ U4 MRS Tl & HIROT STel |l I [oradr W1 JH1fad 81 W81 7, e aeia dae 3
Rerf o= &1 & 2|

A FEEEl B gfe |, w9 TRfaffl 7 500—-800 gaCIR A BT gAIAT AT 7 | Gelt
Ml & HRY PV A BT 2™ & 6T & a7 Ja&l dl SUel$ WRd A< 8l I8 2| faeves
HATdTeT Ud ANTATST &3 H $HY IUTET IR BT ABRIHD YT @l Sl &l & |

I HAEHl 1R AT ST f[IRIR &1 ST UST 2 | IRYR U4 ferell &3 # a9 &1 derg
D BRUT T 2—4% a9 ARV H HAT 318 ©, o oig fafderdr iR anfeardl qqgari &
oIt FIfId g8 2|
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D AR, JGAIAT DI A W FAET Jaed § a7 IO~ Bl 2 | SIRYR, AHArS]
Td fIgarer @& RIICO &3 8 & dTav[e URded, faoiell Ud Sidl amyfd & AAwg &+ g8 @,
R Al &1 FH—T SUANT 81 81 T |

AETSTH—aTfd WR W, fSTel I ST 70% T Td JMfeard] feEra! s faard
BT IRT A 8] ST T W& & | AR & AT FART 3R BRI Dl HHI & HIROT UATIA B UgfT
g6 R | g8 WRING WR UR AJY W, PHGR FRINIS e den Aifoal & sy
R | WA gdee &R &1 gAye &9 a2

3ida:, SIRYR forel # 3flenfies faerd 3R Qe HRevr & dra Adeld BT 34d WK /Y
9 @ <1 2| afk |ad e @1 feen § 3 wed 718l Sy MY, a1 I8 & viiw § iR
TR T G Hhe BT AHAT DR Tl o |
forepef :—

SRYR R7el # ienfies faar =1 a5y nfdfe e &1 va =2 e v o g, fady w5y
A GRSI—IERT SR & A | ISR o, 3 H gl T @I I6Rl & faRdR &l
gerar fierm 2| fog 39 e o) ufhar dgfora vd AomTeg 9 89 @& SR GArE & Jdee
H TR Gl S gs © | Wilford gite I <@ SN df I8 & Wda-eiid uRReIfaa! (Ecology)
qreT B, STET gdedi g—enapia, WfHa STl wured iR 99 |ueT & a9y #ew § | O 7 i
aienfire TTfafaferlt urefias dger &1 aofl | g9Ifad ax I € |

G9 U4 SN & YR ¥ Y, Sl T a7 ARl R IARS <d19 UST 2 | Y &R0l JaT
3RS Tl AUART A &7 IR 39 &3 @ U IRag 99 8 2| 9 &, foid WK o
fiRTae 3R ST Aidl & USUYT < HiY Ud A Siad Q1 Bl 991fad fhar 21 a1 &3 3 &1 iR
St fafderar & exor | aRReIfded sige 8k @1fdre TavT garm 2 |

AIRTS Td 3nfdfer R o Y sienfires R &1 uvra fAfda <1 2 | I8t U@ iR 39 &l
H RISHIR & 3fGER 9¢ &, d8] gl AR WY S Fgarl &1 Anfiar) A 81 2, rad
T BT o9 FHH B A fAaRd T8 81 UrT | 59 URUTHRERY & SRTHTT 3R Jelra
ST TR IHRAR A 378 B |

HrMfore faeeivor I8 W orar 2 fb SIRYR el # sirenfiie faerd sk g4 vdae &
9 AT BT M@ B | GHEA] BT FFAN (IR0, JTHDAT Bl B, qAT AT & gHTdl
fhaTaae H AN $9 AR DI 3R Sifcd g9l 2 | Ifq adq ggiy SR I&dl 8, d dfasa
H ARy Hehe R 3Afdd TR 8 Tl &, S Jad [derd &1 faeson gHrad sl |

31d: geD 2 b el fderd o1 ugiaroiia HReror & arer dferd fhar &g | |ad
G YGIAl DI YA, STl Ud JfH Q™A BT dei~ieh Jde, q1 R Fqardi o diha
9RIERT GAReT w1 59 fem 3 Ag@yul ®&9 8 Adhd © | T 8, JHrdl -IoTd g%em,
FRIRTT YOTTell BT G IHROT T2T BRA A1l DI IUIRT 4 &3 & rddblicld gd Hdferd [dar
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% foru ffard g |

3ica: BET Sff Hehel & fb SIRYR forel # aflenfes faar o+l el 81T, 9 a8 S
@ HRET 3R AMINIG AL & A T W0 H AT 98 | T8 RCHIV 39 &5 & folg
I Ud IR fawr &1 AN JeRd X |
GATETS U G -

SIRYR fSTel # HAEH Jaed ¥ S[S] TRl & FH 2q Udh d9ad, d=1+d Jd dad
(Sustainable) JEHIV AUAT MMALIH © | HIH Ugel, WA TR BT FRIFT v FaRed
FRA DI AILIHAT % |

ST Gl & RV & foly g9 ST Herd_ (Rainwater Harvesting) 3R STel ¥Rl
(Groundwater Recharge) &1 SMAT ST 3T IS ¢ |

A HATEA] & HREUT v Al WA qhildbl bl JUATT ANSY, [T F&T ORGPl
$H [HIT ST b | P A BT @9 go & o1 e 4 IuIRT a0 (Land Use Policy) @
CRSIRIRCIEM

99 ARl b RV & U gl Bl ders W OFRHT 9T 98 WR W GAdIDR]
(Afforestation) HRIGHH TATT ANATIF T |

AT b & H Fshl, URTe, fduiell gd ofdl AYfd # JuR fbar S =iy, difds
3T faerd Afod vd gaRerd & 9 | JArefiie &l o Aed wy H faefad H3 A
ATl BT JBdR TG H9T BT |

AHIRTR—3MMRIH R R I AN Bl ASFR & AH ATAR UG B 3R Bl
fawrT (Skill Development) HRIGH! BT FGTAT TF DI MITAGAT © |

3, HRINTA Yd =IaeTd ¥R UR YATARONI ST BT & A T, = faqmi & 4=
A= qAT TSTT3N BT T9TdT fehar=aa= Qjﬁﬁ?ﬂ foam ST =8y | District Mineral Foundation
(DMF) ST IIoi1ell &1 URER Ud U9l SUART R M f[ddr drai & i < S aney |

Toeof -

° Government of Rajasthan. District Industrial Profile: Dungarpur (2018-19), SIRT faIT, TSR |

. Department of Mines and Geology Rajasthan. Annual Report on Mineral Production and
Mining Activities in Rajasthan,Central Pollution Control Board (CPCB).Environmental Impact
of Mining Activities in India?

° Ministry of Environment, Forest and Climate Change (MoEFCC).Environmental Impact
Assessment (EIA) Reports and Guidelines?

° Rajasthan State Pollution Control Board (RSPCB). Industrial Pollution Status Reports —

Rajasthan?
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District Mineral Foundation (DMF). Mining Affected Areas Development Reports?

Census of India. District Census Handbook : Dungarpur?

Indian Bureau of Mines (IBM). Mineral Yearbook of India?

The Energy and Resources Institute. Studies on Sustainable Mining and Resource
Management?

Rajasthan Urban Infrastructure Development Project. Water Supply and Sewerage Project
Reports — Dungarpur?

Times of India. lllegal Mining in Dungarpur — News Reports?
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THE IMPACT OF DIGITAL PUBLIC
INFRASTRUCTURE (DPI) ON FISCAL
TRANSPARENCY: A STUDY OF THE MLA-LOCAL
AREA DEVELOPMENT (MLA-LADS) IN RAJASTHAN

Vinod Kumar
Research Scholar, Department of Commerce,

Maharaja Surajmal Brij University Bharatpur (Raj)

Abstract :

Digital Public Infrastructure (DPI) acts as a powerful invisible engine, using shared digital
systems to simplify how a people access essential services every day. By connecting secure identity,
instant payments, and verified data, it moves government support directly into a citizen’s hands without
any middleman interference. The transformative role of DPI — specific the integration of Jan soochna
portal, Panchayati raj, IFMS and Rajasthan government department reports. This research paper main
objective enhancing accountability and transparency within the MLA local Area Development in
Rajasthan. Most of the challenge face information asymmetry, the Parked funds (funds sanctioned
but unspent) and significant inspection delay of physical asset. In this study using mix-methods analyzes
empirical and descriptive method. This paper concludes by proposing an Anticipatory Governance
Model for 2047.in this every rupee of MLA-LADS in traceable and impact-oriented, Rajasthan provide
a scalable template and sub-national fiscal transparency in a development for India. This study
contributes to the intuitional reforms by proving that DPI is not merely a technological tool but a
fundamental change in the social contract between the state and its citizen.Members of the Legislative
Assembly receive discretionary funds through the state-level MLA Local Area Development (MLA-
LAD) scheme. This allows them to propose small-scale public works projects within their
constituencies.

Viksit Rajasthan 2047 main objective development in rural and urban area internet access,

digital literacy and use of Al tools to cover urban-rural governance gaps in rural areas. Boost rural
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roads from single line, rural to full internet access through Gram Panchayat level to improve rural
road networks, mobility, service delivery and economic interaction for local communities. Improve
on renewable energy usage, water conservation and rainwater harvesting.

Keywords : Digital public Infrastructure, MLA LADS, Public financial management, Viksit Bharat
2047, Transparency, Accountability, Public fund, IFMS, Viksit Rajasthan, Governance, Decentralization
Introduction :

1.1  Background and Context :

The relationship between technology and governance has undergone fundamental
reconceptualization in the twenty-first century. Digital Public Infrastructure (DPI)—defined as shared
digital systems that enable the delivery of public and private services at population scale—has emerged
as a cornerstone of modern governance reform strategies globally. In India, the DPI approach has
manifested through initiatives such as Aadhaar (digital identity), the Unified Payments Interface (UPI),
and various e-governance platforms designed to enhance service delivery, reduce corruption, and
improve fiscal management.

Fiscal transparency, understood as the openness and accessibility of information regarding
government revenues, expenditures, and fiscal operations, constitutes a fundamental pillar of
democratic accountability. The Organization for Economic Cooperation and Development (OECD)
defines fiscal transparency as “the full disclosure of all relevant fiscal information in a timely and
systematic manner” (OECD, 2017). In developing democracies like India, where decentralized
expenditure mechanisms place substantial discretionary authority in the hands of elected
representatives, ensuring fiscal transparency assumes critical importance.

The Member of Legislative Assembly Local Area Development Scheme (MLA-LADS),
operational across Indian states with varying nomenclatures and allocations, represents one such
decentralized expenditure mechanism. Modeled on the central Member of Parliament Local Area
Development Scheme (MPLADS), MLA-LADS enables state legislators to recommend developmental
works in their constituencies from dedicated fund allocations. Rajasthan’s implementation of this
scheme provides a compelling case study for examining the DPI-transparency interface, given recent
technological interventions and documented challenges in fund utilization and accountability.

1.2 Research Problem :

Despite significant investments in digital infrastructure and e-governance platforms, questions
persist regarding the actual impact of these technologies on fiscal transparency and accountability.
The persistence of corruption allegations, uneven fund utilization, and discretionary misuse—even

after the introduction of digital monitoring systems—suggests a more complex relationship between

PTH AG-TI 2026, FTET-2 (117)



technology and transparency than often assumed in policy discourse.
This study addresses the following research questions :

J How has Digital Public Infrastructure transformed the operational processes of MLA-LADS

in Rajasthan?
. To what extent have these technological interventions enhanced fiscal transparency in scheme
implementation?
. What factors mediate the relationship between DPI adoption and fiscal transparency outcomes?
. What institutional and policy reforms are necessary to maximize the transparency benefits of

DPI in decentralized expenditure schemes?
1.3  Significance of the Study :

This research contributes to multiple scholarly and policy domains. First, it adds to the growing
literature on DPI and governance by examining an understudied dimension—the impact on legislative
discretionary funds. Second, it provides empirical insights into the implementation realities of e-
governance in Indian states, moving beyond techno-optimistic narratives. Third, it offers practical
recommendations for policymakers seeking to leverage technology for transparency while
acknowledging systemic constraints.

1.4  Scope and Limitations :

The study focuses on Rajasthan’s MLA-LADS implementation, with particular attention to
developments since 2023. While this geographical and temporal focus enables depth of analysis, it
limits generalizability to other states with different political, administrative, and technological
contexts. The reliance on secondary data—official reports, media investigations, and policy
documents—represents another limitation, though triangulation across sources enhances reliability.
Literature Review :

2.1  Digital Public Infrastructure: Conceptual Foundations :

The concept of Digital Public Infrastructure has gained prominence through international
development discourse, particularly following India’s experience with the “India Stack”—a layered
architecture of digital identity, payments, and data exchange systems. Nilekani and Shah (2015)
conceptualize DPI as foundational digital systems that exhibit characteristics of public goods: non-
rivalrous, interoperable, and enabling innovation by multiple actors.

The World Bank’s identification of DPI as comprising three foundational components—digital
identification, digital payments, and data exchange systems—provides an analytical framework for
understanding how these infrastructures enable governance transformation (World Bank, 2022).

However, scholars have increasingly questioned whether the public goods framing adequately captures
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the political economy dimensions of DPI deployment (Raghavan, 2023).
2.2 Fiscal Transparency : Theoretical Perspectives :

Fiscal transparency scholarship draws on multiple theoretical traditions. Principal-agent theory
emphasizes transparency as a mechanism for reducing information asymmetries between citizens
(principals) and government officials (agents), thereby enabling accountability (Alt & Lassen, 2006).
Institutional economics perspectives highlight how transparency norms and practices are shaped by
broader governance institutions, political competition, and administrative capacity (Wehner & de
Renzio, 2013).

The International Monetary Fund’s Fiscal Transparency Code identifies four pillars: fiscal
reporting, fiscal forecasting and budgeting, fiscal risk analysis and management, and resource revenue
management (IMF, 2019). For sub-national discretionary schemes like MLA-LADS, the first two
pillars—reporting and budgeting processes—assume particular relevance.

2.3  Technology and Transparency: Empirical Evidence :

The empirical literature on technology’s impact on fiscal transparency presents mixed findings.
Studies of e-procurement systems in India and Indonesia demonstrate significant reductions in
procurement costs and corruption indicators following digitization (Lewis-Faupel et al., 2016).
Research on public financial management information systems (PFMIS) in African countries suggests
positive impacts on budget credibility and expenditure control, though implementation challenges
often attenuate benefits (Andrews, 2013).

2.4 MPLADS and MLA-LADS: Institutional Framework :

The Member of Parliament Local Area Development Scheme, launched in 1993-94, established
the template for legislative discretionary development funds in India. Under this central sector scheme,
each MP can recommend works up to Rs. 5 croreannually, with the Ministry of Statistics and
Programme Implementation providing nodal oversight.

State-level variants—variously termed MLA-LAD, Constituency Development Fund, or Local
Area Development Fund—emerged subsequently, with considerable variation in allocations, guidelines,
and implementation mechanisms. In Rajasthan, the MLA-LADS allocation has increased from Rs.
2.25 crore to Rs. 5 crore per legislator annually, reflecting both inflationary adjustments and expanded
scope including COVID-19 response (Government of Rajasthan, 2021).

Critical assessments of these schemes highlight tensions between their developmental potential
and susceptibility to patronage politics (Keefer & Khemani, 2009). Studies document patterns of
fund targeting toward electorally strategic areas rather than highest-need locations, raising questions

about allocative efficiency and equity (Basurto et al., 2020).
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Research Methodology :
3.1 Research Design :

This study employs a qualitative case study methodology, appropriate for examining complex
phenomena within real-world contexts where multiple variables interact in ways that quantitative
methods cannot fully capture (Yin, 2018). The single-case design focusing on Rajasthan enables
depth of analysis while the embedded unit approach—examining multiple constituencies and
legislators—provides within-case variation.

3.2  Data Sources :

The study draws on multiple data sources :

° Primary Policy Documents : Official guidelines for MLA-LADS implementation,
notifications regarding the e-Work 2.0 module, and government orders modifying scheme parameters.
] Media Reports : Investigative journalism reports documenting corruption allegations and
implementation challenges, particularly the sting operation exposing commission-seeking behavior.
] Secondary Literature : Academic studies of MPLADS/MLA-LADS implementation across
Indian states and comparative international on legislative constituency funds.

3.3  Analytical Framework :

The analysis employs a modified framework drawing on Heeks’ (2006) design-reality gap
model and the IMF Fiscal Transparency Code. This framework examines :

] Procedural Transparency : The extent to which rules, processes, and decision criteria are
publicly accessible and consistently applied.

° Information Transparency : The availability, timeliness, and comprehensiveness of data on
allocations, recommendations, approvals, and expenditures.

° Accountability Transparency : The mechanisms enabling citizens and oversight bodies to
question, challenge, and sanction irregularities.

] Outcome Transparency : The visibility of actual developmental outputs and their alignment
with stated objectives.

4. The MLA-LADS Framework in Rajasthan : Institutional Architecture

4.1 Scheme Objectives and Design :

There are three main objectives of Rajasthan’s MLA-LADS scheme: to develop local needs-
based infrastructure; to develop public utility assets; and to redress regional disparities by way of
development. The initiative runs in both rural and urban areas and stipulates the terms and conditions
of works, such as roads, drainage, public facilities, and schools. The mechanism’s structure enshrines

discretionary authority under procedure. Legislators can only recommend works—not approve or
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carry them out on their own. The recommendations are forwarded to the District Collector who acts
as the implementation authority and manages technical review, administrative sign-off, tendering,
and execution. This division of the recommending and implementing power to establish a mechanism
of structural accountability is consistent, but it becomes more problematic when it relies on the
authority and capacity of the district administration.

4.2  Fund Allocation and Distribution :

All MLASs receive an annual allocation and this allocation has changed over time. The current
allocation of Rs. 5 crore per legislator each year is made up of the base development fund (Rs. 2.25
crore, later augmented) and additional funds for specific purposes, such as support for COVID-19
vaccination (Rs. 3 crore additional in 2021). Mandatory earmarking provisions require at least 20%
of'the total allocation towards development works benefiting Scheduled Caste and Scheduled Tribe
groups. Additionally, 25% of the total allocation or 25% of works must be directed toward water
conservation as per Mukhya Mantri Jal Swawlamban Yojana (MJSY), reflecting state priorities.

4.3 Implementation Workflow :

The traditional implementation workflow involves multiple stages :

° Need Identification : Legislators identify developmental needs through dialogue with their
constituencies, representations made to them, and assessments done by local authorities.

] Recommendation : The MLA recommends specific works for construction to the CEO of
Zila Parishad (for rural works) or to an authorized urban body, specifying location, type, and estimated
cost.

] Technical Scrutiny : Engineering members carry out feasibility assessments, prepare detailed
estimates, and ensure proposed works are within scheme guidelines.

° Administrative Approval : The designated authority (usually District Collector) provides
approval and sanctions expenditures.

] Tendering and Execution : Following prescribed procedures, works are tendered and
performed by empaneled contractors.

° Monitoring and Completion : Progress is monitored and completion certificates are issued
upon satisfactory performance.

Each step depended on old-fashioned manual techniques, paper documents, and physical
verification, creating multiple points for delays, opacity, and potential manipulation.

5. Digital Public Infrastructure Intervention : The e-Work 2.0 Module
5.1  Genesis and Objectives :
The e-Work 2.0 module was launched by Chief Minister Bhajan Lal Sharma on March 27,
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2025, representing the most comprehensive digitization of rural development works in Rajasthan
with respect to MLA-LADS. Conceptualized by Additional Chief Secretary (Rural Development)
Sreya Guha, the module aims to “enhance transparency, enable real-time monitoring, reduce work
completion time, streamline government processes, and improve efficiency in project execution.”
The module builds on previous digitization efforts and adds a number of new functionalities. Its
development reflects the state government’s broader commitment to e-governance and addresses
documented implementation challenges in discretionary fund schemes.
5.2 Core Features and Functionalities :

The e-Work 2.0 module includes multiple integrated functionalities :
] Digital Recommendation System : ML As can recommend development projects through a
dedicated mobile application rather than paper-based letters. The system captures standardized
information including project location, nature of work, estimated cost, beneficiary population, and
statutory earmarking compliance.
] Cost Estimation Digitization : Engineering estimates are prepared and validated through
the digital platform, reducing manual calculation errors and enabling standardized costing based on
schedule of rates.
] Digital Approval Workflow : Sanctioning and approval processes incorporate digital
signatures, eliminating physical file movement and creating timestamped audit trails.
] Online Measurement : Work measurements (MAGRA, MLA-LADS) are recorded digitally,
reducing scope for inflated or fictitious measurements.
] Centralized Payment System : Payments flow through a Single Nodal Account (SNA),
ensuring controlled fund disbursement and eliminating “fund parking”—a practice where
implementing agencies hold unutilized funds outside treasury oversight.
] Geo-tagging : Physical assets created under the scheme are geo-tagged, enabling spatial
verification of work location and existence.
] Real-time Monitoring : The financial and physical status of projects can be monitored through
the mobile application by legislators, officials, and potentially citizens.
° Integration Architecture : Single Sign-On (SSO) integration enables unified access across
government platforms, while the modular architecture allows potential replication across departments
including Tribal Area Development, Forest, Local Self-Government, PWD, Water Resources, and
PHED.
5.3  Transparency Mechanisms Embedded in Design

The e-Work 2.0 module embeds multiple transparency-enhancing features :
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] Audit Trail : Every action—recommendation, approval, measurement, payment—is logged
with user identification and timestamp, creating forensic accountability.

° Standardization : Template-based processes reduce arbitrary variation and establish consistent
documentation standards across constituencies.

° Visibility : Real-time access to project status information by multiple stakeholders
(legislators, district officials, state authorities) creates mutual monitoring.

] Financial Control : The SNA mechanism ensures funds move only upon verified execution
stages, reducing advance payments that historically enabled embezzlement.

° Spatial Verification : Geo-tagging enables third-party verification that recommended and
paid-for works actually exist at specified locations.

6. Evidence of Transparency Outcomes from the Implementation :

The digital workflow brings homogeneous procedures across constituencies, minimizing
arbitrary differences in how recommendations are analyzed. Quality of Documentation: Digital
templates guarantee that most information needs have been met at least for each recommendation,
however, accuracy of the requested input depends on user trustworthiness. Timeline Visibility:
Timestamps on each action indicate any delays and bottlenecks in processing. But improvements in
procedural transparency have not taken root to remedy the upstream decision — which works to
recommend in the first place. The preference to serve certain areas, contractors or constituents
more or less than others is beyond the reach of transparency of the digital system.

Key questions include :

Is this information available to citizens in real-time on works recommended, approved, and
executed within their area? s the expenditure data disaggregated and searchable at the village/ward
level? Do contractors, bid amounts, and how payments are planned, etc., seem accessible? The evidence
available indicates that the system is set up to prioritize administrative efficiency over public
accountability, a design decision that has powerful implications for transparency.

] Transparency Accountability : Enforcement Gaps. But the biggest drawback is what happens
when abnormal practices are found. The corruption allegations ignited political controversy and some
administrative responses — the state government reportedly temporarily froze disbursements in
development funds — but the broader accountability implications are uncertain. Digital systems have
an ability to detect anomalies, but they can’t decide to apply sanctions on their own. Transparency
cannot become accountability if it is not underpinned by effective oversight institutions to make its
move if revealed. Sanctioning elected legislators tends to engender structural reluctance irrespective

of evidentiary quality due to its political sensitivity.
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7. Analysis : Understanding the DPI-Transparency Relationship
7.1  Technology as Necessary but Insufficient :

The Rajasthan experience illuminates a fundamental insight: digital infrastructure creates
transparency possibilities without guaranteeing transparency outcomes. The e-Work 2.0 module has
demonstrably improved process documentation, payment controls, and monitoring capabilities. Yet
corruption persists, utilization varies dramatically, and public access to information remains
constrained.The “design-reality gap” identified by Heeks (2006) manifests clearly—technically
sophisticated systems encounter implementation realities shaped by political incentives, administrative
capacities, and societal expectations that differ from designers’ assumptions.

7.2 The Persistence of Discretionary Space :

MLA-LADS inherently involves discretionary authority—Ilegislators choose which works to
recommend, and this choice is deliberately insulated from bureaucratic or algorithmic determination
as a matter of democratic design. Proponents argue this discretion enables responsiveness to locally
expressed needs; critics contend it enables patronage, favoritism, and corruption.

Digital systems can document and monitor exercises of discretion without eliminating
discretion itself. The e-Work 2.0 module records what legislators recommend but cannot evaluate
whether those recommendations reflect genuine constituency needs or corrupt arrangements. The
upstream corruption alleged in the December 2024 investigation—commission-seeking before
recommendations are digitally entered—occurs in the pre-digital shadow space the system cannot
illuminate.

7.3 Information Asymmetries and Power Dynamics :

Transparency is not neutral—it redistributes information and thereby potentially reshapes power
relationships. The e-Work 2.0 module has enhanced information availability for state authorities
monitoring district implementation. However, the asymmetric design—top-down visibility without
equivalent citizen access—may strengthen administrative control without proportionately empowering
public accountability.

The investigation that exposed alleged corruption relied on journalistic methods (hidden
cameras, undercover approaches) rather than digital transparency systems. This suggests that meaningful
accountability transparency may require active investigation beyond passive information availability.
7.4  Political Economy Constraints :

The political economy of MLA-LADS creates structural constraints on transparency regardless
of technological sophistication. Legislators across party lines share interests in preserving

discretionary authority and resisting accountability mechanisms that might constrain their
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constituency-building activities..

Administrative officers implementing the scheme depend on political support for transfers,
postings, and career advancement, creating reluctance to challenge or expose irregularities in legislator
recommendations. The digital system may record questionable patterns, but human decisions about
whether to act on such patterns remain embedded in political relationships.

7.5  The Single Nodal Account Innovation :

The centralized payment system through SNA represents perhaps the most significant
transparency innovation, addressing specific historical problems. “Fund parking”—where
implementing agencies held unutilized funds outside treasury accounts—historically enabled
diversion, delayed implementation, and reconciliation difficulties. The SNA mechanism ensures funds
flow directly from state treasury to verified expenditures, with payment releases conditional on
documented execution stages.

This financial control mechanism represents technology directly addressing measurable
governance problems with traceable impact. However, its transparency effects operate primarily at
the financial management level rather than addressing the broader accountability questions around
project selection and execution quality.

8. Comparative Perspectives
8.1 MPLADS Digital Initiatives :

The central MPLADS scheme has implemented its own digital initiatives, enabling comparison
with state-level efforts. The MPLADS portal provides constituency-wise information on fund
allocation, release, and expenditure, with greater public accessibility than most state MLA-LADS
systems.

However, similar patterns emerge at the national level—documented instances of
recommendation irregularities, works benefiting politically connected contractors, and wide variation
in utilization across MPs. The 2020 suspension of MPLADS during the COVID-19 pandemic and
subsequent restoration illustrated the scheme’s political salience and the limits of digital
documentation in preventing discretionary misuse.

8.2  Lessons from Other Indian States :

Variation across Indian states in MLA-LAD scheme implementation offers additional
comparative perspective. Delhi’s scheme, with Rs. 10 crore annual allocation per MLA, operates
within a more urbanized, higher-literacy, more media-scrutinized environment, potentially creating
different accountability dynamics. Southern states with stronger administrative traditions and higher

social development may exhibit different implementation patterns.
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Systematic comparative analysis remains limited by inconsistent data availability across states,
itself a transparency indicator. The absence of standardized reporting formats and publicly accessible
databases across state MLA-LAD schemes hampers both research and accountability.

9. Policy Recommendations :

Based on the analysis, several policy recommendations emerge for strengthening the DPI-

transparency relationship in MLA-LADS and similar schemes:

9.1 Enhanced Public Access to Information :

] Citizen-Facing Dashboard : Develop a public-facing portal providing real-time information
on all recommended, approved, and completed works at granular geographic levels. Citizens should
be able to search works by village/ward, view recommendation dates, approval timelines, contractor
details, payment amounts, and completion status.

] Proactive Disclosure : Mandate proactive disclosure of MLA-LAD information under Right
to Information Act provisions, with standardized formats enabling comparison across constituencies.
] Multilingual A ccessibility : Ensure information platforms are accessible in local languages
with mobile-optimized interfaces, given differential digital access across populations.

9.2  Strengthening Accountability Mechanisms :

° Independent Verification : Institute mandatory third-party verification of a random sample
of completed works, with findings publicly disclosed. This could involve engineering colleges, civil
society organizations, or constituted citizen committees.

] Social Audit Integration : Extend social audit mechanisms currently applied to MGNREGA
to MLA-LAD works, enabling community verification of execution quality and expenditure legitimacy.
° Ombudsman Authority : Consider establishing or empowering an independent ombudsman
to receive and investigate complaints regarding MLA-LAD irregularities, with authority to recommend
sanctions.

9.3 Reducing Discretionary Opacity :

] Need Assessment Framework : Develop and publish objective need assessment criteria for
prioritizing works across constituencies, while preserving legislative input in final selection. This
could involve deprivation indices, infrastructure gap assessments, and participatory planning inputs.
] Recommendation Justification : Require legislators to provide brief public justifications
for recommended works, explaining how they address constituency needs—creating discursive
accountability even if not binding.

] Contractor Transparency : Publish comprehensive information on contractors receiving

MLA-LAD works across constituencies, enabling identification of concentration patterns that might
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indicate favoritism.

9.4 Institutional Capacity Building :

° District Administration Training : Strengthen technical capacity of district officials
responsible for scrutinizing recommendations and supervising execution, reducing dependence on
recommendations from potentially captured engineers.

] Monitoring Cell Enhancement : Establish or strengthen dedicated monitoring cells at state
level with analytical capacity to identify anomalous patterns across constituencies requiring
investigation.

9.5 Technological Enhancements :

° Predictive Analytics : Deploy machine learning algorithms to flag potentially irregular
patterns—unusual concentration of works with particular contractors, rapid sequential
recommendations, or systematic maximum-value recommendations—for human review.

] Blockchain Documentation : Consider blockchain-based documentation for critical
transaction records, creating immutable audit trails resistant to retrospective manipulation.

° Integration with Grievance Systems : Connect MLA-LAD monitoring with existing public
grievance systems enabling citizens to report implementation problems with tracked resolution.
Research Gap :

While substantial literature exists on both DPI and legislative development funds separately,
limited research examines their intersection—specifically, how digital infrastructure transforms the
transparency characteristics of discretionary fund schemes. This study addresses this gap by analyzing
the Rajasthan MLA-LADS experience with specific attention to the e-Work 2.0 module and its
implications for fiscal transparency.

Conclusion :

This study has explored how Digital Public Infrastructure (DPI) affects fiscal transparency by
examining Rajasthan’s MLA-LADS scheme. The relationship between these two is quite intricate and
nuanced. A significant player in this dynamic is the e-Work 2.0 module, which has brought about
important procedural changes, such as standardizing processes, digitizing documentation, enabling
real-time monitoring, and implementing centralized payment controls. These advancements have
notably enhanced certain aspects of transparency, marking real progress in governance.

However, the persistence of corruption allegations, the wide-ranging misuse of funds, and the
limited public access to information remind us that DPI, on its own, cannot guarantee fiscal
transparency. Technology operates within a context shaped by political motivations, administrative

capabilities, and accountability structures—factors that remain largely unaltered even with digitization.
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Rajasthan’s experience offers valuable lessons that can be applied more broadly. Digital systems
tend to be most effective when they tackle specific, measurable problems, such as issues related to
fund misallocation or documentation gaps, rather than vague governance challenges. Additionally, it’s
important to recognize that having access to information does not automatically equate to
accountability; these two concepts, while related, are distinct. Furthermore, the design of digital
systems—particularly who can access certain information—plays a crucial role in determining their
effectiveness in promoting accountability.

Looking ahead, the full potential of DPI for enhancing transparency in discretionary spending
will depend on accompanying reforms. These include improving public access to information,
establishing independent oversight mechanisms, reducing ambiguity around discretionary decisions,
and strengthening institutional capacities. While technology can provide valuable tools, their
effectiveness is contingent upon the institutional and political choices made regarding their
implementation.

The MLA-LADS scheme illustrates a fundamental tension in democratic governance: the
balance between being responsive to community needs—made possible by legislative discretion—
and ensuring accountability for public resources, which requires limitations on that discretion. While
Digital Public Infrastructure cannot resolve this tension, it can help illuminate how it manifests in
society, fostering public discussion on finding the right balance.

Ultimately, both technological systems and a strong political commitment to accountability
are essential. While DPI can aid in promoting transparency, it cannot substitute for the necessary
political will in democratic development; therefore, fiscal transparency is neither automatic nor

guaranteed.
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Introduction :

Human beings are at the centre of concern for sustainable environmental conservation and
protection. They are entitled to a healthy and productive life in harmony with the Mother Nature.
Despite this linkage between population and environment, there were and still continues conflicts of
thoughts. This view was given renewed impetus by the United Nations Conference on Environment
and Development held in Rio de Janeiro in 1992 (Earth Summit) in the summary statement, ‘Agenda
21°. The United Nations (1993) suggested the advancement and dissemination of knowledge and
sustainable development and environmental impacts (United Nations 1993).

The North-east part of India is predominantly an agrarian economy where majority of the rural
labour force is engaged in agriculture and allied activities directly or indirectly. The region is
considered amongst the richest in natural resources and wildlife in India. The growth rates of some
states are good such as Mizoram while others are poor for example Assam and Manipur. The overall
growth rates over the past few years have remained low increasing poverty in North-east. According
to the World Bank report on ‘Development and Growth in Northeast India: ‘The Natural Resources,
Water, and Environment Nexus’, ‘there are an abundance of reports documenting natural resource
degradation, depleting the very assets that are usually highlighted as offering the greatest potential
for growth and development in the North-eastern Region. Thus, in recent years, the region has missed
out on the economic growth acceleration witnessed in much of India. The region’s agriculture sector

has been declining, and diversification into services and manufacturing has been inadequate. According
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to North-Eastern Region Community Resource Management Project (NERCORMP). It is recognised
that if natural resources are leveraged efficiently, the region has the potential for high socio-economic
growth because of the abundance in natural resources and rich biodiversity. The major areas leading
to slow growth are political in nature primarily insurgency and ethnic classes and the major challenge
is to protect the rights of the tribal communities and integrate it with effective growth models.
Total population of north-east according to Office of the

Registrar General and Census Commissioner, India, 2011

State Total Population Total population
in person (2011) in person (2001)
Assam 31,169,272 26,655,528
Meghalaya 2,964,007 2,318,822
Manipur 2,721,756 2,293,896
Sikkim 607,688 540,851
Mizoram 1,091,014 888,573
Nagaland 1,980,602 1,990,036
Arunanchal Pradesh 1,382,611 1,097,968
Tripura 3,671,032 3,199,203
Total Population 4,55,87,982 3,89,84,877

Objective :

] To identify certain issues related to population, environment and sustainable development in
North-East India.

] To establish relation between population, environment and sustainable development in North-
East.

Causes of low population growth in North East (NET)
Status of Secondary Sector :

The main industry of Assam is Tea which is about 170 years old. It is cultivated in 301000
hectares of land in Assam. There are 49102 numbers of tea gardens in Assam. Assam tea is has a
significant reputation in the global economy which constitutes of 505 of the total production of the

country. The government is earning substantial amount of foreign exchange from the Tea Production
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according to Economic Survey, Assam 2009-10 report.

Tea is enjoyed by every class of society irrespective of status and age. Assam and Darjeeling
tea has an international identity established by British on the basis of its special characteristics. In
India, Tea is mostly sold through auction which is one sided operation and the producer does not have
a direct connection with the buyer as the middleman comes in, thus desired price attainment in low.
At present a proper channel or more so a marketing department and product development is essential
for tea producers to survive in the long run. Today, the Indian tea producers are satisfied with auction
prices. But with the increasing competition, near future only best quality tea will be accepted for
auction also. So investment on market creation is becoming essential for them (Das 2009, Hazarika
2011).

Muga Silk and Bamboo : Sericulture is a major industry of the state and it is identified by
‘Muga Silk’ or ‘Golden thread’ worldwide with 99% of the Muga Silk produced in Assam. The Bamboo
is found in large quantity in Assam which comprises of around 60% of the total Bamboo of the
country. The Bamboo industry is thus given ample importance by the government in recent years as
per the Economic Survey, Assam 2010-17 report.

As for the indigenous people of Meghalaya living amidst forest areas, forest products not
only ensure subsistence and safety net, but also holds potential commercialisation of timber, and non
timber forest products for economic liberalisations. (NERCORMP).

According to Ministry of Textiles, Annual Report 2010-17, on Sericulture, Projects are being
implemented with SGSY (Swarnjayanti Gram Swarozgar Yojana) funds for development of all types
of silks mainly non-Mulberry silks i.e. Muga, Eri and Tasar in the states of Eri Worm in Assam,
Arunanchal Pradesh, Nagaland, Mizoram in northeast. It aim to increase host plant development,
quality egg production and supply, training & skill upgradation, technological support in precocoon
& post cocoon process as well as market promotion with product design, development, diversification
& product planning etc.)

NERCORMP has also involved women in all the forestry and biodiversity awareness training
programmes through ensuring 50 per cent women participation in any forestry development training
to enable women to interact with men on equal terms.

Integration with a range of government line departments have also opened up the avenues for
employment options. For example, with the intervention of NERCORMP a lot of activities are initiated
under the Mahatma Gandhi national rural Employment Guarantee Scheme (MGNREGS) in the region.
Conclusion :

Institutional change supporting economic enhancement and growth at a social level requires
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economic incentives, supported by political will. With India moving into a new era of economic
liberation, the region should not be left out. The framework for development of the region can be
broadly based upon four vital components. The first component of this development plan should be
social empowerment. It needs to empower rural communities, create sustainable institutions so that
they manage common activities around microfinance, livelihoods and natural resource management.
The second component needs to be economic empowerment. The objective of this component should
ideally be to develop the capacity of rural communities to plan and manage funds for various economic
initiatives and common activities for the public.

The third component will be partnership development. The objective of this component should
be to partner with various service providers, resource institutions and public and private sector
organisations to bring resources such as finance, technology, and marketing into the project so that
the community groups are able to improve their livelihoods. The fourth and final component will
beproject management. This will facilitate various governance, implementation, co-ordination, learning
and quality enhancement efforts in the project.Thus, with some of the changes that this paper
attempts to deliberate upon, a process could be set in motionthat couldsupport the north east in its
endeavor to contribute to the economic resurgence of the home region as well as to the development
of the rest of the country. It is vital that this process includes mechanisms for equitably sharing the
benefits to be derived from development and focusses not only on the big-ticket items that
support broad-based, long-term growth, but also on those complementary activities that have

immediate impact on poverty reduction at the community level.

Works Cited :

o Boserup, E. (1965). The Condition of Agricultural Growth. Chicago: Aldine.

o Ehrlich, P. and I. Holdren (1971). The Impact of Population Growth. Science, vol. 171, pp. 1212-1217.

o Commoner, B. (1992). Population, development and environment: trends and key issues in the developed
countries. Paper presented at United Nations Expert Group Meeting on Population, Environment and
Development, 20-24 January 1992, New York.

o Martine, G. (1992). Population, environment and development: key issues for the end-of-century scenario.
Paper presented at the Workshop on Population Programme Policies : New Directions, organized by
UNPA and NESDB, Chiang Mai, September, 1992.

o Gallepin, G. C. etaL. 1988 Global impoverishment sustainable development and the environment. Report
to IDRC project : Global Impoverishment and Sustainable Development, Ecological Systems Analysis
Group, S.C. Bariloche, Rio Negro Argentina.

Email: archanachauhan3777@gmail.com

A AS-TeT1 2026, HEI-2 (133)



X Website : ISSN : 2321-8037
5”GD"$ QWI?T Impact Factor : 7.834 www.ginajournal.com SA NG AaM
%\ Y T I o HeI gRT YR agiie—agfavad 2 Bl FAfid SRS AT

&""2"32‘6"” ANINTERNATIONALMULTIDISCIPLINARY MONTHLY MULTI LANGUAGE Vol. 14, Issue 5
PEER REVIEWED REFEREED RESEARCHJOURNAL U : 134-142

Sustainable and Green Agricultural Development in
Hathras Tehsil (U.P.) : A Geographical Analysis
TowardsViksit Bharat @2047

Dr. Ashok Kumar Kaushik, Assistant Professor & Research Supervisor,
Amit Singh, Research Scholar,
Department of Department of Geography
Kishori Raman (P.G.) College, Mathura (U.P.), India

Abstract:

Agriculture remains the cornerstone of rural livelihoods in Hathras Tehsil, located in the
fertile alluvial plains of western Uttar Pradesh. With approximately 83% of its total area under
cultivation and over 70% of its population dependent on farming, the tehsil embodies both the
promise and the precarity of agrarian India. Decades of input-intensive farming, unchecked
groundwater extraction — groundwater contributes 92.5% of total irrigation — fragmented
landholdings averaging 1.03 hectare, and degrading soil health have collectively undermined
this agrarian economy s ecological foundations. The cropping intensity of 166% and a groundwater
development stage of 95%, with three blocks classified as over-exploited, underline the urgency
of transition. Situating Hathras as a micro-level case study within the macro-vision of Viksit
Bharat @2047, this paper argues for a place-sensitive, community-rooted agro-ecological
transition — contending that the road to 2047 must be built field by field, village by village.
Keywords : Sustainable Agriculture, Green Farming, Hathras Tehsil, Land Use, Soil Health,
Groundwater, Viksit Bharat @2047, Agro-ecological Transition.

Introduction :
There is something quietly urgent about the fields of Hathras. Seen from above, they stretch

flat and golden across the Yamuna-Ganga doab — a landscape that has fed civilisations for millennia.
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Seen from the ground, however, the picture is more complicated: tube wells that run too long and too
deep, soils that grow saltier each year, and farmers who work increasingly small patches of land with
diminishing returns. This tension — between agrarian potential and ecological fragility — defines
the central problem this paper addresses.

Hathras District spans 1,840 sq.km. across four tehsils and seven community development
blocks in western Uttar Pradesh (latitude. 27°16°’N —27°51°N; longitude. 77°52°E — 78°31’E). With
a total population of 15,64,708 (Census 2011) — 79% rural, 70% agriculturedependent— the district
is densely inhabited (850 persons/km?) and almost wholly oriented towards the land. Its economy is
essentially mono-sectoral: 83% of total area is under cultivation, cropping intensity stands at 166%,
and groundwater accounts for 92.5% of irrigation. Three blocks —Mursan, Sasni, and Sahpau— are
officially classified as OverExploited by the CGWB (2017-18); Hathras block is Critical. These
designations represent a warning that the aquifers undergirding this agrarian economy are being
consumed faster than nature can replenish them. Against this backdrop, sustainable and green
agricultural development is not a policy luxury — it is an ecological necessity. The vision of Viksit
Bharat @2047, India’s centenary developmental ambition, demands precisely this transition: from
extractive to regenerative, from mining the soil and aquifer to restoring and sustaining them.
Geographical Profile of the Study Area
. LOCATIONALMAP : HATHRAS DISTRICT, UTTAR PRADESH :

Hathras District lies in the Braj-Yamuna doab of western Uttar Pradesh. The district is
bounded: NORTH & NORTH-WEST — Aligarh District; NORTH-EAST— Kasganj (Kanshi
Ram Nagar); EAST & SOUTH-EAST — Etah District; SOUTH-WEST— Agra District; WEST
— Mathura District. The district is divided into 4 Tehsils (Hathras, Sasni, Sadabad, Sikandra
Rao) and 7 Blocks (Hathras, Mursan, Sasni, Sadabad, Sahpau, Sikandra Rao, Hasayan)
with 672 villages and 12 towns. Elevation ranges from 163 to 185 m amsl; average slope
gradient 0.24 m/km. The district straddles two major river sub-basins — Yamuna (western
2/3) and Ganga (eastern 1/3), separated by the Upper Ganga Canal-Etawah Branch.
Source : CGWB NAQUIM Report, Hathras District, U.P. (2017-18)

Physiographically, the district is part of the Central Indo-Gangetic Plain — flat older alluvial

upland. Soils range from highly fertile clay-loam (Dumat) in the doab heartland to freedraining sandy
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loam (Bhur) near the Yamuna Khadar and alkaline Usar patches along the Kali Nadi corridor. The
climate is sub-humid: average maximum temperature peaks at 41°C in May-June; minimum falls to
7.4°C in January. Annual normal rainfall is 781.6 mm — 85% concentrated in the June—September
monsoon — yet an analysis of raingauge data from 1987-2016 reveals that 21 out of 30 years recorded

deficit rainfall, underscoring the district’s chronic reliance on groundwater.

Objectives
This paper aims to :
. Analyse spatial patterns of land use, crop diversification, and irrigation dependency across the

blocks of Hathras District;

. Assess the extent of soil degradation and adoption of green farming practices including zero-
tillage, organic inputs, and micro-irrigation;

. Examine the socio-economic factors — particularly land fragmentation, credit access, and
market linkages — that constrain small and marginal farmers’ capacity to transition.

. Situate findings within the Viksit Bharat @2047 policy framework to draw placesensitive,
actionable recommendations.

Methodology :

The study adopts a mixed-method geographical approach. Primary data was gathered through
structured field surveys and semi-structured interviews with farmers, Panchayat representatives
selected villages of Hathras Tehsil. Secondary sources include the Census of India (2011), the District
Statistical Diary (Govt. of U.P., 2015-16), the CGWB NAQUIM Aquifer Mapping Report (2017-
18), and Soil Health Card records. Thematic analysis and block-level comparative statistics form the
analytical backbone.

Land Use Pattern :

Land use data for 2015-16 reveals agriculture’s overwhelming dominance. Of 1,84,067 total
hectares, 1,49,303 ha (81.1%) constitute the net sown area; gross cropped area reaches 2,47,342 ha,
yielding a district-wide cropping intensity of 166% — one of the highest in western U.P. Forest area

is minimal (1,770 ha) and fallow land has been progressively reduced.
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Table 1: Block-wise Land Use Pattern, Hathras District (2015-16)
Double- Fallow/

Tota: :;rea Ne::ac;wn Groi; aS)om.rn Cropped (ha) Bi(a;:;n Inf;z;ﬂ n(g%)
Hasayan 32,740 24,754 45,889 21,135 1,816 185
Hathras 27,270 21,005 34,546 13,541 1,693 164
Mursan 23,479 20,219 33,639 13,938 1,354 171
Sadabad 29,056 24,494 32,840 8,346 2,839 134
Sahpau 17,631 15,055 23,426 8,371 1,300 156
Sasni 27,366 22,299 37,880 15,581 3,094 170
Sikandra Rao 26,518 21,995 39,122 17,127 2,842 178
District 1,84,067 1,49,303 2,47,342 98,039 14,938 166

Source: Directorate of Economics & Statistics, Govt. of U.P., 2016.

Spatial variation is striking : Hasayan leads at 185% cropping intensity, driven by Upper Ganga
Canal access, while Sadabad trails at 134%, reflecting higher soil salinity and groundwater stress.
The near-total land conversion — with minimal green cover or water bodies — has simplified the
agrarian landscape, reduced ecosystem resilience, and accelerated soil organic matter loss. The absence
of systematic crop rotation compounds this depletion.

Irrigation Infrastructure, Groundwater Dependency, and Cropping Pattern :

The irrigation landscape is defined by one overwhelming reality : groundwater dependence.
Of 1,49,283 ha net irrigated area (2015-16), 1,38,129 ha — 92.5% — is served by groundwater,
primarily through 26,372 private tube wells against just 163 government tube wells. Canal irrigation
(11,154 ha, 7.5%) is concentrated in Sikandra Rao and Hasayan blocks, which benefit from the Upper
Ganga Canal network; Sadabad block is 100% groundwater-irrigated. Flood irrigation remains the
dominant practice, applying 100-200% more water than optimal crop requirement (CGWB, 2017).
Micro-irrigation (drip/sprinkler) — which can reduce water use by 30—40% and increase yields by
20-40% — remains negligible across the tehsil, constrained by high upfront costs and entrenched
floodirrigation culture.

The cropping calendar is biannual : rabi (October—March) is dominated by wheat (81,857 ha)
and pulses (1,84,566 ha— the single largest crop category); kharif (June—September) features millet,
rice, and maize across 84,636 ha. Potato has emerged as a major cash crop, especially in Sadabad
(13,401 ha) and Mursan (9,381 ha). A temporal comparison (1999/00 to 2015/16) reveals significant
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structural change: barley collapsed from 9,153 to 1,957 ha; maize from 8,336 to 255 ha; while rice
tripled, potato quadrupled, and pulses expanded more than tenfold. From a green agriculture lens,
pulse expansion is broadly positive — nitrogen fixation reduces chemical fertiliser dependency.
Potato growth is more ambiguous: waterintensive, structurally damaging to soils, and subject to severe
price volatility that can devastate smallholder incomes.

Groundwater Status: A Crisis in Slow Motion :

The Central Ground Water Board’s (CGWB) National Aquifer Mapping and Management
Programme (NAQUIM) study (2017-18) presents an alarming picture. Net annual dynamic groundwater
availability is 585.8 MCM against a gross draft of 558.8 MCM — a districtwide development stage
01 95.4%, leaving only 67.23 MCM for future development. Three blocks are over-exploited; one is
critical; one is semi-critical; only two are safe.

Long-term water level trends (2004—2013) show pre-monsoon table falls of 4.43—-68.4 cm/
year in Mursan and Sikandra Rao blocks — pointing toward a future of deeper wells, higher pumping
costs, and eventual aquifer failure. Groundwater quality is broadly acceptable in Aquifer Group I, with
critical exceptions: Sadabad shows salinity from the water table itself; fluoride exceeds permissible
limits at several locations in Hathras, Mursan, and Sahpau blocks (up to 4.15 mg/1); elevated nitrate
concentrations signal agrochemical seepage in Sikandra Rao and Hathras blocks. These quality
dimensions add a public health dimension to an already pressing ecological crisis.

Soil Health and Degradation Dynamics :

The soils of Hathras District — predominantly Dumat (clay-loam), BaluiDumat (sandy clay-
loam), Bhur (sandy), and Reh/Usar (alkaline-saline) — are inherently fertile but increasingly
compromised. Continuous double-cropping without fallow or organic replenishment has depleted
soil organic carbon across much of the tehsil. Excessive urea application has disrupted soil microbial
communities and pushed soil pH towards alkalinity.

In low-lying patches, high evapotranspiration (annual PET of 1,529.1 mm far exceeding rainfall
of 781.6 mm) drives secondary salinisation; compacted soils under flood irrigation accelerate sheet
erosion. The Soil Health Card Scheme (2015-16) has begun sensitising farmers to nutrient
deficiencies, but uptake of recommendations remains concentrated among resource-sufficient farmers
— the 87% who are small or marginal are largely unable to invest in soil amendment even when aware
of the need.

Landholdings and Structural Constraints :
Agriculture in Hathras is overwhelmingly a smallholder enterprise. Of 1,53,797 total holdings

covering 1,48,199 ha, the average holding size is just 1.03 ha. Marginal farmers (< 1 hectare) account

A AS-TeT1 2026, HEI-2 (138)



for 69% of all holdings; small farmers (1-2 ha) a further 18%. Together they hold 54% of the cultivated
area. The block-wise distribution confirms that this fragmentation is systemic, not concentrated in
any single area.

Tab.'e 2: Distribution of Land Holdings by Size Class, Hathras District (2015-16)

M ' Total Holdings| Total Area (h

Sasni 8,283 2,966 3,449 2,354 1,131 18,183 22,254
Hathras 11,575 5,972 | 4,076 | 2,017 608 24,248 20,884
Mursan 11,315 5,978 | 4,895 | 1,926 694 24,808 20,696
Sadabad 11,495 3,989 4,597 1,916 637 22,634 19,858
Sahpau 11,597 3,950 2,738 1,810 566 20,661 19,650
Sikandra Rao 8,465 5,047 3,968 | 2,012 592 20,084 20,205
Hasayan 9,701 5,815 | 4,520 | 2,390 753 23,179 24,652

72,431 33,717 28243 14,425 4,981

Source: Statistical Diary, Directorate of Economics & Statistics, Govt. of U.P., 2016.

This structure of landholding has profound implications for sustainability transitions. The
economics of micro-irrigation, precision agriculture, and organic certification all favour larger farms
that can absorb upfront investment costs and benefit from economies of scale. A marginal farmer
with 0.5 ha cannot afford even a subsidised drip system — nor the threeto-five year yield transition
that organic certification demands.

Green and Sustainable Farming : Current Status and Gaps :

Green agricultural practices in Hathras are at an early, uneven stage of adoption. Zero-tillage
wheat cultivation has gained traction in better-connected villages of Hathras and Sikandra Rao blocks,
saving 20-30 litres of diesel per acre and conserving soil moisture — yet remains limited to
progressive, resource-sufficient farmers with access to Custom Hiring Centres. Micro-irrigation,
despite offering 30-40% water savings and 20—-40% yield gains, is negligible in coverage. Organic
and natural farming exists only in isolated pockets — some FPO-linked groups in the district have
begun pesticide-free cultivation for urban vegetable markets in Agra and Mathura, but system-wide
adoption is absent. Vermicomposting and farm pond construction under MGNREGS have made
incremental contributions in Hasayan and Sadabad blocks. These are real gains — but they are no

match for the scale of the challenge.
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Challenges, Policy Implications, and Recommendations toward Viksit Bharat @2047 :

India’s Viksit Bharat @2047 vision —operationalised in agriculture through the PMKSY Per
Drop More Crop initiative, Zero Budget Natural Farming (ZBNF), the National Mission for Sustainable
Agriculture (NMSA), and PM FasalBimaYojana— provides the overarching policy scaffolding. Situating
Hathras within this vision reveals a significant implementation gap: the tehsil has the agrarian potential
(high-fertility soils, proximity to the Delhi-Agra urban market belt, a 73% literate farming population)
but lacks the institutional scaffolding — functional extension services, affordable micro-irrigation,
reliable electricity, accessible credit, and MSP-compliant mandis— to realise it sustainably. The
paper identifies the following principal barriers and corresponding recommendations:

Groundwater Depletion : Three over-exploited blocks, 21/30 years of deficit rainfall, and
a 95% development stage constitute the most immediate biophysical constraint. CGWB block-wise
management plans must be operationalised— not merely published — through dedicated district
groundwater management cells with inter-departmental enforcement authority.

Micro-Irrigation Gap : Pradhan MantriKrishiSinchayeeYojana Per Drop More Crop must
be implemented in mission mode, with state subsidies covering ?70% of drip/sprinkler costs for
marginal and small farmers. Community micro-irrigation clusters managed by FPOs can reduce per-
unit costs and maintenance burden.

Fragmented Landholdings : Cooperative and joint liability farming models must be
incentivised to enable smallholders to pool resources, mechanise, and access credit.

Consolidation schemes tailored to Hathras’s block-level heterogeneity are needed.

Crop Diversification : A district-specific diversification basket —emphasisingnitrogenfixing
pulses, low-water oilseeds (mustard, sunflower), and aromatic crops — should be promoted through
MSP support and buy-back guarantees, reducing the crop mix’s aggregate water demand.

Canal Rehabilitation & Water Harvesting : The 589 km canal network requires systematic
desilting and repair, particularly in Sadabad, Mursan, and Sahpau blocks currently 100% or near-
100% dependent on groundwater. Farm pond construction under MGNREGS should be prioritised in
over-exploited blocks.

Extension, FPOs, and Soil Health : KVKs and village-level extension workers (ADOs)
must be revitalised and made accountable for technology dissemination outcomes. A pilot district-
level ZBNF programme— with free training, starter bio-input kits, and premium procurement —

would catalyse organic transition among early adopters, with demonstrable results to scale.
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Conclusion :

Hathras Tehsil stands at an ecological and economic inflection point. Its fields are among the
most productive in western Uttar Pradesh — and also among the most vulnerable. The aquifers that
powered the post-Green Revolution surge are now being depleted at rates that threaten the future of
farming itself; the same intensification that raised output has degraded soils, simplified landscapes,
and left smallholder farmers financially fragile and institutionally underserved.

The path forward is clear in outline if complex in execution: a transition from extractive to
regenerative agriculture, from groundwater dependence to balanced water use, from monocropping
to diversification, and from marginalising smallholders to centring them in policy design. Sustainable
agricultural development in Hathras cannot be delivered through technological intervention alone —
it demands a place-sensitive, community-rooted approach that accounts for block-level variation in
groundwater stress, soil type, and socioeconomic capacity. Situating Hathras within the macro-vision
of Viksit Bharat (@2047, this paper ultimately contends that a truly developed India must be ecologically
resilient and rurally prosperous — and that the road to 2047 must be built field by field, village by
village, block by block.
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Introduction :

Viksit Bharat2047isavision of Prime Minister Narendra Modi to make Indiaa developed country
by the year 2047, when India will celebrate its 100th year of independence.

According to this vision, India will achieve a $30-trillion economy, provide a pucca house
andpiped water to every citizen,empower women farmers with drones,in crease thenumber of affordable
medicines through Jan Aushadhi Kendras, and adopt green and sustainable growth policies. Viksit
Bharat 2047 also aims to overcome the colonial legacy, strengthen.

India’sgeopoliticalposition,and enhanceits diplomatic relations with other countries.Viksit
Bharat 2047 is not just a slogan, but a Sankalp, a resolve, that resonates with the people of India,
especially the youth, who aspire for a better future for them selves and their country.

Some of the challenges to Viksit Bharat @2047 are :
. Over coming the coloniallegacy that un dermines India’s geopolitical position and national
character.

For example, the legacy of partition, the border disputes with Pakistan and China, the lack of
trust and cooperation among South Asian countries, and the influence of Western powers in the region.
. Addressing the connectivity challenge by streng the ningregional and trans-regional institutions
in South Asia and beyond. For example, BIMSTEC, BRICS, SCO, QUAD, etc. These platforms can
help India enhance its trade, investment, infrastructure, security, and culturalties with other countries.
o Addressing the China challenge by narrowing the gap with China interms of defence, trade,
and clout. China is India’s largest trading partner, but also its biggest strategic rival.China has been
expanding its presence and influence in India’s neighbourhood, such as Nepal, Sri Lanka, Bangladesh,
Myanmar, and the Indian Ocean.

o Achieving green and sustainable growth by adopting clean and renewable energy sources,
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reducing carbon emissions, enhancing biodiversity conservation, and mitigating the impacts of climate

change. India has committed to increasing its non-fossil energy capacity to 500 GW by 2030, meeting

50% of its energy requirements from renewable energy by 2030, reducing the total projected carbon

emissions by one billiontonnesby2030,reducingthecarbonintensityofitseconomybylessthan45%, and

achieving the target of Net Zero by 2070.

. Ensuring inclusive and equitable development by providing a pucca house and piped water to

every citizen, empowering women farmers with drones, increasing the number of affor dablemedicines

through Jan Aushadhi Kendras, and promoting digital economy and fintech,technology-enabled

development, education, skill development, health, and innovation.

Some of the benefits of Viksit Bharat @2047are :

o It will make India adeveloped country by the year 2047, when India will celebrateits 100th
year of independence.

. It will createa $30-trillion economy, provide apucca house and piped water to every citizen,
empower women farmers with drones, increase the number of affordable medicines through
Jan Aushadh iKendras, and adopt green and sustainable growth policies.

J It will over come the coloniallegacy, streng then India’s geopolitical position, and enhance its
diplomatic relations with other countries.

. It will promotedigital economy and fintech, technology-enabled development, education, skill
development, health, and innovation.

. It will rely on virtuouscy clestarting from private investment with public capital investment

helping to crowd-in private investment.

o It will achieve the target of Net Zeroby 2070 and reduce the carbonintensity of its economy
by less than 45%.
. It will foster inclusive and equitable development, reaching the last mile, unleashing the

potential, youth power, and financial sector.
. It will resonate with the people of India, especially the youth,who aspire for a better future for
them selves and their country.
AViksit Bharat in 2047would look like a country tha thas achieved the following aspects :
. Economic :A$30-trillion economy that is the third largest in the world,with aper capitain
come of $15,000, alowpovertyrate, ahighhumandevelop mentindex, and a diversified and competitive
industrial base.
. Social : A society that is inclusive, equitable, and harmonious,with a pucca house and piped

water for every citizen, universal health coverage, quality education and skill development for all,

PTH AG-TI 2026, FTET-2 (144)



gender equality, social justice, and cultural diversity.

. Environmental : A leader in green and sustainable growth, with a net zero emission target by
2070, a50 percents hare of renewable energy in the total energy mix, alow carbon intensity, a high
forest cover, and a resilient ecosystem.

o Political : A strong and vibrant democracy, with a participatory and accountable governance
system, arule of law, afederal structure, acooperative federalism, and a responsive public service
delivery.

. Geopolitical : A global power and are sponsibles take holder, with a peaceful and
secureneighbour hood, astrategicautonomy, aproactive diplomacy, amultilateral engagement, and a
soft power.

To reach the goal of ViksitBharat @2047, we need to do the following :

. Implement the draft road map for India to be come a $30-trilliondevel opedeconomy in about
two decades, which is expected to be formally unveiled by Prime Minister Narendra Modi early next
year.

o Follow the ‘Viksit Bharat @ 2047’ vision document, which represents an ambitious and
comprehensive effort to guide India’s development and economic growth over the next few decades.
. Address the eight emerging key global challenges, including a “more affluent but polarised
world”, as identified by the cabinet secretary in December2021.Theseare :

. A more affluent but polarised world : The gap between rich and poor countries and with in

countries is expected to widen, leading to increased social unrest and political instability.

o Amore multipolar world : The rise of China and other emerging powers will challenge the

dominance of the US and its allies, creating new tensions and opportunities for cooperation.

o Amorecontested world : The rules-based international order will face increasing pressure

from state and non-state actors, who will seek to undermine or reshape it to their advantage.

. Amoreconnectedworld : The rapid development and diffusion of digital technologies will

trans for mallaspects of life, creating new opportunities and risks for individuals, businesses, and
governments.

o Amoreenvironmentallystressedworld :The impacts of climate change and environmental

degradation will pose serious threats to human security and well-being, requiring urgent and
coordinated action.

. A more health insecure world : The COVID-19 pandemic has exposed the vulnerabilities and

inter dependencies of global health systems, high lighting the need for more resilient and equitable

responses to future health crises.
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. Amore demographically diverse world :The world’s population will continue togrow, age

and migrate, creating new challenges and opportunities for social and economic development.

o Amorevalues-drivenworld :The values and norms that underpin global cooperation will be

increasingly contested and influenced by cultural, religious, and ideological factors, affecting the
prospects for peace and human rights.
. Under take structural and institutional reforms, bridge regional disparities, re-engineer
processes, develop excellence in certain specific areas, recalibrate international engagements, create
human capital,and havea crop of global leaders.
. Participate in the stakeholders’ consultations, which are expected to take place next month in
cities like New Delhi and Mumbai, to provide feed back and suggestions on the draft roadmap and the
vision document.
. Align the state-level visions with the national vision to create a more prosperous and developed
India by 2047.

Monitor the progress on the work at multiple reference points—India’spositionin 2030, 2040
and then 2047.
To make Viksit Bharat @2047possible,we can do the following :
. Support the government’s plan for a $30-trillion economy goal by 2047, which requires
structural and in stitutionalre forms, regional development, process re-engineering, excellence in
specificare as, international engagements, human capital, and global leadership.
. Follow the’Viksit Bharat @ 2047’ vision document,which guides India’s Development and
economic growth over the next fewdecades, and covers various sectorssuchas ruraland agriculture,
infrastructure, resources, socialvision,welfare, finance and economy, commerce and industry,
technology, governance, and security and foreign affairs.
. Participate in the stake holders’consultations,which provide feedback and suggestions on the
draft roadmap and the vision document and are expected to take place next monthincities like New
Delhi and Mumbai.
o Align the state-level visions with the national visiontocreatea more prosperous and developed
India by 2047.
J Monitor the progress on the work at multiple reference points—India’spositionin 2030, 2040
and then 2047.
. Address the eightemerging key global challenges, including a”more affluent but polarised
world”, as identified by the cabinet secretary in December 2021.

. Embrace the four pillars of Viksit Bharat, which are women power, youth power, farmers, and
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poor families.

. Adopt green and sustainable growth policies, which commit India to increase its non-fossil
energy capacity to 500 GW by 2030, meet 50 percent of its energy requirements from renewable
energy by 2030, reduce the total projected carbon emissions by one billiontonnes by 2030, reduce
the carbon in tensity of its economy by less than 45 percent, and achieve the target of net zero by
2070.
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