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Exploring Technology for Sustainable Development Goals

Econor.nic Energy Food & Environmental Biodiversity Natural Optimisation of
Security Security Nutritional secyrity and Ecosystem Resource Inclusive
Security Conservation =~ Management Growth and

Social Equity
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" TARGETS FOR SUSTAINABLE TECHNOLOGY
DEVELOPMENT IN INDIA

Climate Resilient India

Developed India @ 2047/ TOP 10 DRIVERS FOR
SUSTAINABLE TECHNOLOGIES
IN INDIA (2025)
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Reach 500GW non-fossil energy capacity

Environmental &
() Climate Urgeney XXX X AAA by 2030
e avance A kX AAA 50 per cent of its energy requirements from
) iy ek ABA RE oy 2APSH0

Reduction of total projected carbon
emissions by one BT by 2030.
Reduction of the carbon intensity of the
S Hoor e tations) UK NONAS economy by 45 per cent by 2030, over
g:;;a‘:iﬁl\:lraéir;sgse& Ak AAA 2005 |€V€|S
Global Tado SSuPBlY 3 4 1 A A Achieving the target of net zero emissions
Chain Dynamics
by 2070.

« Economy to increase by 10
folds

e Per capita income to
increase by 6 fold

Green Finance & *RAAk AAA

Investment Access

Business Model & Value "kt AAA

Chain Innovation

» Development to be inclusive
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SUSTAINABLE TECHNOLOGIES
FOR THE ENERGY SECTOR

Renewable Eneray
Generation
(Technologies)

Solar Photovoltaics (PV)
RoefTov splar Tloating solar agroiloatics

Wind Energy

Cnahore & ortioee, bine, All based ootimiziation

Smail Hydropower
Rulv of twer systems, minimizing ecosystem

Blomass & Brogas
Waste to energy bio CNG, biofuels

EXAMPLES

® Renew Power, Tata Power Solar
NTRC Green Energy Lrcd in ditigins hod

— " Clean & Efficlent
Fossil Technologies
(Transitional)

® Supercritical & Ultra-supercritical boilers
® Carbon Capture. Utilisation & Storage
® Coal gasitication & co-ifring with blomass

DRIVERS

® |India’s continued coal dependence
focus on efficiency

e Govermnent target of 5-1% biomass
co-tiring in all thermal

-«D Decentralised &
N NG Ff gric Salutions

(Economics)

® Microgrids and solar home systems

® Hyprid wind-solar systems with storage

® Solar-powered cold chains and water pumps
DRIVERS

@ Electrification of remote villages
under Saubhogya and NUSUM Schemes

® Demand for rural liveilhood
energy solutions

- Energy Storage
& Baffery Technologies

(Transitional)

e Lithium-ton & Sodium<on batteries
For EVS and grid stabilization

* Flow batterias & Hydrogen storage
Long-duration backup fof renevables

® Thermal storage, moiton sail for
solar thermal power

DRIVERS

e Reliance Energy Storage » (aratactory
(Equra)

e IIT Madras sodium-ion prototype (2024)

Smart Grids &
Digital Energy Systems

(Economics)

® Smart meters, loT-enabled gsodems
At for demand fo'ccasting

» Blockchain-based energy trading
« Digital twin simulations fo-grid operations

DRIVERS

e Smart meter rollout across Delhi
(Tata Power-DDL)

« Blockchain pillot in Uttar Pradesh

"~ Circuler & Waste-to-
@' Energy Technologies

(Examples)

@ Municipal waste-to-un-electricity
« Industrial waste heat recovery
« Biofuel and RDF-based generation

DRIVERS
«» Swachh Sharat Mission 2 0

@ Circulai economy frameworenoks

« Urban weste mahagement targets
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SUSTAINABLE TECHNOLOGIES
FOR THE AGRICULTURE SECTOR (ndia)

VWater-Efficient. Soil Health
Irrigation & Management & Nutrient Management

Technologies: Drip & pize.c prefrfize with Technologles: Soil sensors for 1-kime nufrient
soil motature. profiling. Duforsilizers, organic
Ar based inigation inpute, hdno ovea

Drivers: uresspressing systetrimio Drivers: Precision nutrient-application
Micro catchment using drones & GPS mapping

Examples zain Irrigation: Netafim India Examples IFFCD Nano, unea, Aalveat
KisanHub moisture monhoring soil health analytics

Precision & Climate-Resilient

Digital Agriculture {’; Crops & Farming Systems

Technologies: Drones. Al & GIS mapping Technologles: Draughi - flood- and heat-

for groantionttoring toterant seed varietics

a post detection Integrated pest management
Drivers:- IbT, based farm management Drivers: rima

playvionns Agroforestry & regenerative
Examples Remote sensing & predictive Examples agnculture

analytics for ylaid forecasting Protected cultivation

Robotics & autonomous tractors (polyhouses, Shadle hydropnics)

Renewable Energy ' : Post-Harvest &
in Agricuiture Value Chain Technologies

Technologies: Solar powered irrigation pumps Technologies: Solar-powered cold storage
(SPIPS), Blogas plants units

Solar drvers; sulamem-Sve/ Av driven supply chain lraceability
Drivers: post atorge Drivers: Food processing using

Agritiesh prirdeo entgid rural low-carbon Tesh

ExEnvpies rarning clustar Examples Blockchain for farm-to-fork

Eab LM satiim-mplerentions transparency

India’s Sustainable Agriculture Technology Drivers (2025)
Goal Key Initiative Drivers Exampels

Water PMKSY Soil Health Card Digital AgriStock
Efclancy Soil Health Carrd Digital Agri Mission KisenGPT Type

Soll Health  Digital Agri NMSA svisory Imnovwasts

Private AgriTech-scyreistey
KisanGPT Type adviso

Digital Agri Climate Resilience PM-KUSUM




SUSTAINABLE TRANSPORT TECHNOLOGIES ﬂ”ﬂ‘

Electric Mobility Public Transport Modemisation Low-Carbon Fuels Freight & Logistics

Hydrogen & Fuel-Cells
Active Transport Smart Infrastructure
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Smart factories, Renewable Energy Integration, Waste Reduction Techniques, Advanced
Automation, and Energy Management systems

« Eliminating waste in all forms and
optimizing production systems for
minimal resource use

: - = e « Advanced robotics and automation

« Smart factories powered by . ngh-efflmency motor_s, LED lighting . : x ;

FebErell i i1 FEe « variable frequency drives (VFDs)further elp streamline operations, reduce
. A!'C_Irlven_ predictive analytics, Energy management systems provide and materials =
» Digital twins for process real-time monitoring and control, _

optimization driving even greater efficiency _-" @
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» Use of non-toxic, plant-based, or recycled
materials for products and packaging

« Reuse and recycling, including
biodegradable and compostable solutions

* Robust recycling and upcycling programs

« Designing products for easy disassembly and material recovery

« Circular economy principles encourage the reuse and recycling of
resources throughout supply chains

* Reducing landfill and conserving valuable assets



Smart Waste Collection and Sorting

e Sensor based waste collection and management
o Robotics and Al Powered System for waste segregation and

recycle

1

§(lsta|nable Waste ;2

T nOICEIeS ” Z Waste-to-Energy Technologies

o Incineration, anaerobic digestion, pyrolysis, and gasification
to reduce IandﬁII usage, to convert mixed solid wastes into energy

recover resources,
minimize pollution, and Recycling and Circular Economy Innovation
transition towards circular . Recycling of waste through chemical and biological route

models that reuse and towards conversion to new valuable products
. « Recycling of e waste promotes value addition and reduce
recycle materials

environmental degradation

I e NP CRRPENN O Digital Tools and Zero Waste Strategies

e Al, robotics, and blockchain platforms provide efficient
tracking, sorting, and verification of waste disposal and
recycling streams.

o Zero waste facilitates reuse of waste and repurposed.



Physics General Research

Manufacturing Transport
« Faster, precise simulated - : :
. No fossil fuel based data . ::pld discoveries aided
- Green Hydrogen fuel . Brain model gives deeper : ;
- . « high end computation
« Highly automatic, Swarm . Solar roads, Smart Road Insight ‘ Linges betweenp

robots Efficient processing, W - . .
« Well established water ;
. additive manufacturing « Neuromorphic chips chemistry,

7
Renewable energy based transport network o show emergent

- « physics, biology and
Zero waste, circular Economy « Multi-layered Air intelligence = » mathematics
«economy transportation b 4 - cease to exist
Decarbonised system « Sustains business, zero . Fossil fuel (less
. ‘ ., / food waste :‘_’“:"“1?)_ o B ..
‘ \ - High-efficiency solar A ire
7 . Genome-based g
] . green hydrogen R
. | k personaHZEd nutrition . Small modular and .;?%;é;‘
@‘ : o « Gene editing tools . 3D-printed food + advanced nuclear . AI-based disease
¢ « Regenerative medicines IoT/AI/ML/Blockchain ;:f"cmrs_d ; prediction and prevention
. AI assisted diagnosis . Resilient to climate y cc:::oeg;;s-rea y reactor . Continuous health
« Whole body replacement change monitoring
« Extended life span (wearables/implants)
« Diagnosis based on . Slowing or reversing
 AI driven data analysis aging
Agriculture Energy

Health care Biology

_Future Technology Trends under different sectors N
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FINAL
WORDS

Technology must be affordable, eco-
friendly, socially relevant, easy to

adopt, economically beneficial, and
policy alighed
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