
AI AND ROBOTICS
IN INDIAN 
WAREHOUSING

SECTION 3

Falling hardware costs and the volume demands of quick commerce are improving the economics of warehouse automation in 
favor of adoption. Automation was long viable only for a handful of large players: equipment costs were high, and the throughput 
needed to justify them higher still. Domestic manufacture has brought those costs down, while quick commerce has pushed 
volumes up across many more sites, changing the calculation for mid-sized occupiers.

Software plans and directs the work, deciding what to store, pick, and ship; physical systems carry it out. In India, this is driven 
by quick-commerce volume, high return rates, and expansion into Tier 2 and Tier 3 markets.

Our Perspective 
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Why Now: The Indian Demand Trigger
The case for AI and robotics in India rests less on the technology maturing and more on the operating conditions that now make 
manual fulfillment untenable:

• Quick commerce has changed day-to-day demand. Far more orders, each smaller, flowing continuously through the 
day: structural, not seasonal. Manual fulfillment cannot keep pace. 

• A domestic supply base. Stacker cranes, shuttles, sorting robots, and AMRs are now built in India, removing duty and 
currency exposure and keeping spares close to site24.

• Lower entry capital. Modular deployment places robotics where throughput is highest first and scales once the case holds, 
so occupiers need not commit upfront19.

The pattern is consistent: software decides, physical systems execute. Picking, sortation, and returns carry the highest labor and 
error cost, and are where both matter most.

The Value Chain: Where AI and Robotics Meet
Mapping the fulfillment value chain illustrates where software, AI, and physical systems are deployed.
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Four additional applications sit outside the core goods flow, though Indian adoption is still in early stages. These include 
computer vision for goods-in/goods-out verification and damage detection; AI-driven shift scheduling based on forecast volume; 
dock-appointment optimization, digital twins, and optical character recognition (OCR) extraction from GRNs and invoices; and 
energy optimization.

The payoff is measurable: slotting-driven workflows lift picker productivity, cut fulfilment cost per order, and raise throughput, 
with cloud deployments recovering costs faster than on-premises systems21.

This layer is largely homegrown. Domestic platforms offer multi-channel inventory sync, automated order allocation, and native 
integration with Indian marketplaces and quick-commerce channels.

Software and AI: Decision Systems
Warehouse software is the decision-making part of the operation. It has moved from rigid, on-premises systems to cloud-based 
platforms where machine learning drives choices that used to depend on a manager’s judgment. These choices now run across 
the whole operation:

Demand forecasting 
and inventory 
optimization

Dynamic slotting & 
putaway

Picking, packing 
and sorting

What the AI Does Typical Outcome for the OccupierApplication Area

What the AI Does Typical Outcome for the OccupierApplication Area

ML blends internal signals (stock, order, and sales 
history) with external ones such as seasonality and 
promotions, to anticipate demand and replenishment.

Algorithms reposition SKUs by velocity and affinity, 
placing fast movers near dispatch and sequencing 
putaway operations.

Orchestration software directs goods-to-person 
systems, AMRs, robotic arms, and put walls, and 
sequences work across them.

Fewer stockouts and lower carrying 
cost; steadier labor and space 
planning around festive peaks22.

Shorter pick travel and higher picks 
per hour, without new hardware21.

Higher throughput and better space 
density; less exposure to labor 
shortages at peak26.

Carrier selection 
and dispatch

Returns 
processing and 
grading

Predictive 
maintenance

ML scores carriers on cost, service level, 
and delivery success rate, and routes 
each order accordingly.

Models predict RTO and set disposition 
(restock, refurbish, or liquidate) against 
item-level serialization.

Sensor and IoT data from material-handling 
equipment and building systems flag likely 
failures before they occur.

Lower freight cost per order; fewer 
SLA breaches on quick-commerce 
and marketplace channels22.

Returned stock re-enters sellable 
inventory in hours rather than 
days; material at India’s 25–30% 
fashion return rates25.

Less unplanned downtime and 
longer asset life; fewer stoppages 
during peak.

Outcomes are indicative and vary by site scale, SKU profile, and maturity of deployment.
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Warehouse robotics, built in India: An India-based 
firm manufacturing automation hardware domestically, 
integrated with its own software:

• Stacker robots: Automated storage and retrieval 
in high-density racking for FMCG and food 
warehouses.

• Cross-belt sorter: Routes parcels by PIN code at 
high speed across multi-kilometer conveyor 
networks.

• End-of-line robotic palletizing, sortation, and 
conveyors, on a single hardware-plus-software 
stack.

Reported at an FMCG snacks manufacturer: Five 
stacker robots delivered 280 pallets an hour, a 70% 
reduction in manpower, and dense-storage space 
optimization. In courier sortation, the cross-belt sorter 
reported four times the throughput at a third of the 
manpower28.

Inventory intelligence- An Indian WMS for high-SKU 
fashion, where software drives stock placement and 
picking:

• Dynamic slotting: Continuously moves fast-selling 
items closer to packing stations based on live 
selling speed.

• Pick-path optimization: Calculates the shortest 
route for each picker.

• Full item-level scanning at every step, for over 
99.9% inventory accuracy, with stock synced 
across channels every 30 seconds.

Reported at a global sportswear brand's India 
operation: Order processing reduced from three days 
to one, worker productivity up 150%, and no 
additional safety stock required during peak sales. At 
a large fashion marketplace, pick-to-pack time 
decreased by 75% while absorbing 10x order spikes 
during sale events27.

Robotics: Physical Systems
Robotics handles the most labor-intensive stages: movement, storage, retrieval, and sortation. Indian manufacturers now build 
the full range, so occupiers can source domestically. How the main types compare26:

In Practice: Indian Deployments
The examples below illustrate solutions already deployed by Indian providers. Two examples, one software-led and one 
robotics-led:

ASRS and 
stacker cranes

What it is Upfront
Cost

Efficiency 
Gain

Implementati
on Effort

Robot Type

Computer-controlled storage and retrieval from 
high-density racking; warehouse management 
system (WMS)-linked to identify what to pull.

High Very high High

Autonomous 
mobile robots 
(AMRs)

What it is Upfront
Cost

Efficiency 
Gain

Implementati
on Effort

Robot Type

Self-navigating robots using AI and 
sensors to plan and re-route in real time, 
with no fixed tracks.

Medium High Low

Goods-to-person 
(GTP)

Cranes and conveyors that bring the item 
to a stationary picker, removing aisle 
travel.

High Very high High

Sorting robots 
and cross-belt 
sorters

Computer vision and ML to identify, 
categorize and route items 
automatically.

Medium–
High

High Medium

Picking 
systems

Guide and mechanize item picking, 
the most labor-intensive stage. Low Medium Low

Ratings are indicative; actual cost and effort depend on scale and site.

Case Study 1 Case Study 2
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• Data and integration, not the model, are the constraint: Most stalled pilots fail on messy data and siloed systems, not 
the model. Clean master data comes first, and the AI must sit inside the workflow, not beside it as a dashboard.

• CapEx intensity and ROI: Fully integrated large-format automation can exceed ₹50 crore for a single fulfilment center. 
Phased, modular semi-automation usually delivers better risk-adjusted returns than a big-bang build.

• Power and infrastructure variance: Voltage fluctuation and grid variability can force electrical redesign for imported 
robotics, so power quality belongs in the leasing decision alongside floor loading and clear height20.

• Talent: WMS-robotics integration engineers are scarce, and multi-vendor stacks lengthen deployment. Vendors with local 
service depth are worth a premium.

• Labor and change management: Adoption holds where AI is positioned as augmentation, with workers redeployed to 
higher-value roles and trained early rather than after go-live.

• Vendor ecosystem: Moderately fragmented, with the orchestration layer growing fastest.

Adoption Realities and India-Specific Considerations
Adoption is not frictionless. Six constraints shape how far and how fast Indian occupiers can move, and most of them are 
operational rather than technical:

Implications for Occupiers
The practical path is modular: begin where throughput and error costs are highest, prove the case, then scale software and 
physical automation together. Track the metrics these systems directly influence: picker productivity, order accuracy, mis-ship 
rate, pick-to-ship time, fulfillment cost per order, and return-to-restock time.

Where the Demand Sits: By Occupier Segment4
The applications that matter differ by what each segment stores and how fast it moves:

E-commerce and 
quick commerce

FMCG

Retail

High-Value AI Applications What Drives the NeedOccupier Segment

Automated fulfillment; inventory optimization

Demand forecasting; replenishment planning

Omnichannel inventory management

Order volumes, small basket sizes, 
same-day and slotted delivery 
commitments.

Festive demand spikes and a wide 
distribution footprint.

Stock visibility across stores, 
marketplaces, and own channels.

Manufacturing Predictive maintenance; inventory synchronization
Line-side availability and multi-plant 
coordination.

Pharmaceuticals

Cold chain 
logistics

Cold-chain monitoring; expiry prediction; batch 
traceability

Temperature monitoring; predictive maintenance 
on refrigeration

Shelf-life control and regulatory 
traceability obligations.

Uptime and excursion risk on 
temperature-controlled assets.

Agriculture and 
agri-processing

Warehouse utilization; crop storage optimization Seasonal intake peaks and spoilage 
control.



Glossary

AMR
Autonomous Mobile Robot

ASRS
Automated Storage and Retrieval System

BESS
Battery Energy Storage System

C&I
Commercial & Industrial

CFT
Cubic Feet

Dark warehousing

Demand charge

DFC
Dedicated Freight Corridor

ECBC
Energy Conservation Building Code

EOL
End-on-Line (siding)

FEFO
First-Expiry-First-Out

FTL
Full Truckload

GCT
Gati Shakti Cargo Terminal

Grade A warehouse

HHT
Hand-Held Terminal

MMLP
Multi-Modal Logistics Park

Net metering

Rake

SLAM
Scan, Label, Apply, Manifest

ToD tariff
Time-of-Day tariff

VLM
Vertical Lift Module

WMS
Warehouse Management System

DefinitionTerm

A self-navigating robot that moves goods or shelving within a 
warehouse without fixed tracks.

A computer-controlled system that stores and retrieves pallets, 
totes, or cartons without manual handling.

An on-site battery installation that stores electricity, typically from 
solar, for release later.

The category of consumers is made up of businesses and 
industrial units, as distinct from residential.

A volumetric unit used to price freight, based on the space a 
shipment occupies rather than its weight.

Warehouse operation without ambient lighting, enabled by 
automated systems that navigate using sensors rather than sight.

A utility charge based on a facility's single highest power draw in 
a billing period, separate from total energy consumed.

Rail tracks built exclusively for freight, separate from passenger 
lines, enabling faster and more reliable transit.

India's national code setting minimum energy-efficiency 
standards for buildings.

A rail siding configuration that permits continuous loading and 
unloading without detaching the locomotive.

An inventory rule that dispatches stock nearing expiry before 
newer stock, minimizing wastage.

A freight movement that fills an entire truck for a single shipment 
or consignee.

A freight terminal built on railway land under the government's 
PM Gati Shakti program.

An institutional-grade facility built to high specifications for floor 
load, height, and infrastructure.

A portable scanning device used by warehouse staff to record 
inventory movements in real time.

A government-supported hub integrating road, rail, and 
warehousing infrastructure at a single location.

A billing arrangement that credits a solar system owner for 
surplus electricity exported to the grid.

A full trainload of wagons; the standard unit of rail freight capacity 
commitment.

An automated system that scans, labels, and processes 
packages within milliseconds during dispatch.

Electricity pricing that varies throughout the day, charging a 
premium at peak hours and a discount off-peak.

ASRS technology that delivers a tray of stored product down to 
an operator at a fixed access point.

Software that manages and optimizes the flow of goods through 
a warehouse, from receiving to shipping.
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Disclaimer: This report is based on publicly available information, insights from the authors’ professional experience, and market analysis. For 
questions regarding the underlying sources or analytical methodologies, please reach out to the author directly. The analysis reflects market 
trends and observations and is intended for general informational purposes only. It does not constitute investment, legal, or financial advice. 
All images included in this report are for illustrative and informational purposes only.
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About CIl - Institute of Logistics 

The Confederation of Indian Industry (CIl) works to create and sustain an environment conducive to the development of India, 
partnering with industry, the government and civil society through advisory and consultative processes. 

ClI is a non-government, not-for-profit, industry-led and industry managed organization with more than 9,000 members from the 
private and public sectors, including SMEs and MNCs, and an indirect membership of more than 300,000 enterprises from 286 
national and regional sectoral industry bodies. 

The ClI Institute of Logistics (CII-IL), established by the Confederation of Indian Industry as a center of excellence, serves as a 
driving force in propelling the growth and competitiveness of the logistics and supply chain sector. 

Through its array of services, CII-IL acts as a catalyst, elevating the performance of Indian supply chains to unprecedented 
levels by establishing a sustainable ecosystem through active stakeholder participation and a global network. This ripple effect 
not only empowers industries to garner deeper insights into emerging trends, but also enables them to tackle industry specific 
challenges of national significance while adopting globally recognized best practices in the logistics and supply chain sectors. 

To learn more, visit: www.cii.in
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