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Executive summary
Warehouse automation market Case study 1: Matrix storage Case study 2: Humanoids M&A activity and trends

+ Warehouse automation is entering a period of accelerating growth: The global market is set to expand from c.€21bn in 2025 to c.€42bn by 2030F, with growth
increasing from ¢.10% p.a. (2016-25) to ¢.14% p.a. (2026-30F), as labour constraints, fulfilment complexity and Al-enabled automation broaden the addressable
market beyond large-scale greenfield projects seen in the period following COVID

« Demand is underpinned by persistent labour shortages and rising wage costs, continued ecommerce and omnichannel complexity, and a growing preference
for retrofit and densification of existing sites over new-build expansion, supported by shorter payback periods and modular, lower-capex deployment models
(e.g., robotics-as-a-service)

+ Al is extending across the automation stack as an orchestration layer, connecting equipment, robotics and data to enable adaptive, real-time decision-making

on slotting, routing and task allocation

— High-density matrix storage offers a flexible alternative to stacker cranes and shuttle systems, with adoption estimated to grow 20%-25% over the next five
years

— Humanoid robots and mobile manipulators are moving beyond pilots into live commercial deployments, with logistics and warehousing well suited to these
technologies given their structured, repeatable environments

— AGVs/AMRs and mixed-fleet interoperability remain essential as warehouses combine equipment and software from multiple vendors under a single
orchestration layer

» Customers increasingly require end-to-end solutions that simplify their supply chains, giving system integrators and platform-agnostic software providers an
integral role in the customer’s value chain; winning companies combine leading market positions, scalable business models and a demonstrated ability to deliver
against complex, multivendor projects

» Overall M&A activity has cooled from its 2022 peak and is stabilising, with deal count improving into H1 2026 and average deal size stepping up (from c.€75m-
€150m in 2022-24 to ¢.€450m in 2025) as strategic buyers become more selective and pursue platform-scale transactions; financial and strategic buyers remain
broadly balanced (~50/50); and public markets reward the shift towards software and robotics, with pure-play warehouse automation trading at a c.2.5x
premium to material-handling equipment (14.9x vs 5.9x NTM EBITDA)
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Stakeholders span the full warehouse automation value chain, with integrators coordinating solutions
from equipment and software providers to meet end user requirements

Executive summary

Warehouse automation market

Solution
providers

Design and
consultation

Components
providers

Material handling
equipment (MHE)
vendors

Components
providers

Independent
automation solution
vendors

Consultants

Equipment and
software
providers

Al orchestration and
AMR platforms”

«  Consultants help define customer | ¢
needs, refine solution design, ‘
and guide the RFP and vendor ‘
selection processes

* End users with limited technical |
expertise often rely on Lo
consultants

Warehouse automation equipment and '+ MHE vendors provide physical
software providers create the underlying equipment and associated
components and modules used in the control software

automation system created by the '+ Independent solution vendors
system integrator : provide WCS/WES and

Many equipment manufacturers also customised controls to enable
have limited system integration MHE orchestration
capabilities '+ Al orchestration and AMR

»  Software providers have limited platforms coordinate robot

‘ integration capabilities, usually restricted | fleets and warehouse

| to their own software . workflows

Description

Mncludes Al-driven orchestration software and autonomous mobile robots; “Low growth from already high base

Case study 1: Matrix storage

Project management
and execution

Integrators

System integrators or in-house
integrators provide end users with
engineering and design services,
consultations, hardware and
electrical integration, and
aftermarket services
Subcontractor relationships are
common in the market

Case study 2: Humanoids

Key end users

Ecommerce

Food and beverage
= (incl. grocery)

General merchandise

Wholesale

= Post and parcel

End users initiate new (‘greenfield’)
and retrofit/expansion (‘brownfield’)
warehouse projects aligned with
their business needs

On brownfield projects, end users
often work directly with incumbent
vendors

Note: MHE=material-handling equipment; Al=artificial intelligence; AMR=autonomous mobile robot; WCS=warehouse control system; WES=warehouse execution system; RFP=request for proposal,

Sources: L.E.K. analysis; Harris Williams analysis
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Warehouse automation encompasses technologies across the full material flow, from conveyors and
storage systems to autonomous robots and orchestration software

Executive summary Warehouse automation market Case study 1: Matrix storage Case study 2: Humanoids M&A activity and trends
Overview of warehouse automation technologies

Product ‘@ ﬂ &‘

rou = i
group Conveyor Loading/unloading ' Special operations Sorter (De)palletlser Overhead systems Picking robots AGV/AMR Humanoids
Conveyors for Automated solution | All tasks that cannot System which Automated solution | Conveyors/shuttles Robots using Autonomous guided | Human-form robots
transporting boxes, | thatloads or unloads | be distributed into | performs sortation of which stacks or for transporting scanners and vehicles/autonomous (with mobility,
pallets, trays, items from trucks, | the ordinary product conveyed goods destacks items on | hanging goods such sensors to mobile robots for perception and
trolleys, etc., from A | trolleys, containers, buckets, e.g., according to their pallets as totes and apparel accurately pick transporting boxes, | dexterity) to perform
Description toB etc. tilting of crates destination or need products and pallets, trays, trolleys, tasks such as
remove them etc., fromAto B handling, picking
from/onto load and sorting within
carriers human-designed
warehouses

Storage systems Software and data m

'\? [’
- B I8 :
Product < : A% T
group . Software and Al orchestration
Lift Transfer cars (De)stacker Stacker cranes Shuttles AS/RS controls and AMR platforms Other hardware
Vertical lift for Transfer cars for Automated solution Stacker cranes Shuttles which store | Computer- and robot- Software that Al software that Examples such as
overcoming height distributing boxes, | that piles up pallets, which store and and retrieve boxes, | aided systems that manages material orchestrates and AIDC readers used
differences for pallets, etc., at boxes, trays, etc. retrieve boxes and pallets, etc., from can retrieve boxes or = flow and real-time optimises for the
Description boxes, pallets, trays, workstations, pallets from multiple one level of a store them in specific | activities of each equipment, robots identification and
trolleys, etc. storage locations levels of a storage | storage system; can locations module’s control and workflows in  intake/commissioning
or outbounds system be overhead within the system real time processing

Note: AGV=automated guided vehicle; AMR=autonomous mobile robot; AS/RS=automated storage and retrieval systems; Al=artificial intelligence; AIDC=automatic identification and data capture

Source: L.E.K. research and analysis L E K ™
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Al is extending beyond point solutions to become an intelligence layer across the warehouse
automation stack, connecting orchestration, data and increasingly flexible robotics

Executive summary Warehouse automation market Case study 1: Matrix storage Case study 2: Humanoids M&A activity and trends
lllustrative warehouse industry automation technology stack Assessment of current Al trends in automation
Example companles® Intelligent automation
Enterprise-level buiﬁpe’s s o + Al is shifting warehouse automation from rule-based
- . S . . L AR . .
design and controls systems, D&A w infor ‘Aaptean 25 execution to adaptive, real-time optimisation, improving slotting,
oy routing, task allocation and throughput
Warehouse management Inventory, B »» BlueYonder ® * Value creation is shifting towards system-level optimisation,
systems el g elelTs UM strengthening providers’ ability to improve efficiency, uptime and
planning A
ROI
Al optimisation .
Al orchestration and =l Xlzlfjrrc;soft g GreyOrange Software and data |
AMR platforms Task allocation and ﬁ Locus + Software and data are becoming key differentiators, enabling
fleet management i ROBOTICS fleet orchestration, predictive maintenance, performance analytics
W and continuous optimisation
Warehouse control systems ARB Dat bled B ¢ . hiah .
Equipment control (WCS) SIEMENS ARR EMENSON ata-enabled services create recurring, higher-margin
and execution* Programmable logic Rockuell - revenue opportunities while strengthening customer retention
controllers (PLC) @ Roskwel,, @ BOSCH and lifetime value
Material transport and handling YASKAWA Hirata Robotics and vision
Automation . *2* AutoStore . o .
systems Storage and retrieval o symbotlc * Al-enabled robotics and computer vision are unlocking more
Picking, sortation and pallet handling FORTNA pAIFUKU complex warehouse tasks, including piece picking, mixed-SKU

handling and dynamic fulfilment
* The convergence of robotics, perception and software
expands automation into more flexible workflows, increasing
m SICK providers’ relevance in end-to-end warehouse projects

Components COGNEX BALLUFF

and sensing

Automatic identification and data capture readers

[ Expected impact Negative ” Neutral

Moderately Strongly
positive positive

Note: *Diversified players including Siemens and ABB span multiple layers of the automation stack; Al=artificial intelligence; ERP=enterprise resource planning; D&A=data and analytics; AMR=autonomous mobile robot;
WCS=warehouse control system; PLC=programmable logic controller; ROl=return on investment; SKU=stock-keeping unit

Source: L.E.K. research and analysis L E K ™
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Global warehouse automation is expected to accelerate from ¢.9% historical growth to ¢.14% through
2030F, driven by labour constraints, fulfilment complexity and Al-enabled automation
Executive summary Case study 1: Matrix storage Case study 2: Humanoids M&A activity and trends

Global warehouse automation market Warehouse automation market size by region .
o * Warehouse automation has grown strongly over the

(2016-30F) CAGRY (2025) ast decade, supported by rising ecommerce

Billions of EUR (2019-26)(26F-30F)  Percentage P sade, supported by Nsing .

Total 9 14 ¢.EUR 21bn penetration, increasing omnichannel complexity and
100 - . | greater requirements for speed and accuracy in fulfiiment
45 - Forecast Rest of World j
;—>42 8% Other

14% * Growth is expected to remain robust at c.14% p.a.
through 2030F, with persistent labour availability and
cost pressures continuing to strengthen the business case
e O for automation across warehouse operations—this

40 - Certain market segments
have grown more slowly
in the past couple of

35 1 years as post-COVID

Spain 5%
IV Bl North America
29%

acceleration normalised rgpresents increasing automation intensity vs recent
Nordics 6% history
30 A
60 1 ltaly 8% » + Al is expanding the capabilities and value proposition
25 - of warehouse automation, enabling more intelligent
Benelux orchestration, dynamic decision-making, and optimisation
20 A 18% of robotic and automated workflows
40 -
* Increasing demand for flexible, scalable solutions is
15 4 UK . . .
149 broadening automation adoption as operators seek to
(o] . . . .
manage greater SKU proliferation, volatile order profiles
10 - 20 - and shorter delivery windows without proportionally
increasing labour
> * Warehouse automation demand is geographically
diversified, providing automation vendors with a broad
0 U growth opportunity
2016 2019 2026E 2030F By region Europe

Note: Al=artificial intelligence; CAGR=compound annual growth rate; SKU=stock-keeping unit; APAC=Asia-Pacific; DACH=Germany, Austria and Switzerland

Sources: TBRC; Interact Analysis; Logistics 1Q; Statista; L.E.K. research and analysis I E K ™
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Warehouse automation adoption is accelerating as demand for warehouse capacity increases and new
technologies expand the range of automatable workflows

Executive summary

Warehouse demand is increasing
and automation adoption is becoming
easier to justify ...

Ecommerce and omnichannel complexity are
increasing fulfilment pressure, with online sales
continuing to outgrow total retail and driving
smaller orders, faster fulfiiment and more returns

Regional supply chain shifts are changing
warehouse demand as cross-border ecommerce,
trade complexity and inventory localisation
reshape where capacity is required

Retrofit and densification are becoming more
attractive than new-build expansion

as operators seek faster capacity gains from
existing sites to avoid major operational
disruptions

Workforce constraints and ergonomics
continue to support automation, particularly in
repetitive, high-walk, heavy-lift and hard-to-staff
workflows

Automation is becoming easier to justify

as modular systems, RaaS models and lower-
disruption deployments reduce upfront investment
and shorten payback

Warehouse automation market

Case study 1: Matrix storage

... as technology development expands the range of

automatable Al-orchestrated workflows ...

High-density storage/matrix storage is moving AS/RS beyond
static storage, combining dense cube-based storage with
dynamic slotting, retrieval sequencing and goods-to-person
fulfilment

Humanoids and mobile manipulators are emerging as a
flexible robotics layer, combining mobility, perception and
manipulation to operate in human-designed warehouse
environments

Al is becoming the new warehouse control layer, coordinating
robot fleets, task allocation, routing and congestion resolution
across increasingly complex automation systems

Robotics is expanding from movement into manipulation, with
improved EOAT, force sensing and physical Al enabling picking,
stowing, depalletizing and packing

Mixed-fleet interoperability is becoming critical as warehouses
combine WMS, WES, WCS, AMRs, AS/RS, sorters, conveyors
and robotic arms from multiple vendors

Case study 2: Humanoids

M&A activity and trends

... enabling operators to improve

capacity, reliability and ROI

Operators can increase throughput within
existing footprints, reducing bottlenecks,
manual touches and travel time

Automation enables more flexible capacity,
allowing operators to scale by workflow, zone
or module rather than committing to full-site
transformation

Al and digital twins can unlock hidden
capacity, improving utilization of labour,
space, forklifts and material flows before
adding real estate

Reliability, uptime and serviceability
become key buying criteria as automation
becomes mission-critical to fulfilment
operations

The value proposition expands beyond
labour savings, with benefits across cost-to-
serve, safety, energy efficiency, accuracy and
customer service

Note: Al=artificial intelligence; ROI=return on investment; RAAS=robotics-as-a-service; EOAT=end of arm tooling; AS/RS=automated storage and retrieval system; WMS=warehouse management system;
WES=warehouse execution system; WCS=warehouse control system; AMR=autonomous mobile robot
Source: L.E.K. research and analysis

9 © 2026 L.E.K. Consulting
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Low automation penetration, strong retrofit demand and resilient structural tailwinds support the long-
term growth outlook for warehouse automation solutions
Executive summary Case study 1: Matrix storage Case study 2: Humanoids M&A activity and trends

Low levels of penetration « Warehouse automation penetration remains relatively low in smaller and midsized facilities, creating substantial

B with significant headroom runway for future adoption
ﬂ[”]ﬂ and strong ROI * Increasing technology maturity and improving ROI are accelerating automation uptake across retrofit projects

» There is a growing focus on sub-€20m retrofit projects as customers seek flexible, lower-capex automation
solutions for existing facilities

« Automation demand is supported by shorter payback periods and modular deployment

Strong growth potential in
Significant smaller retrofit projects
opportunity for
penetration Broader automation » Adoption of broader warehouse automation solutions continues to grow, with significant further headroom
growth growth driving awareness (adoption is being led by Europe and selected APAC countries)

of benefits + Further growth in adoption is expected over the next 5 years (considering retrofits and new builds)

(new build and
retrofit) Supported by secular » Persistent structural challenges from labour shortages, space constraints and increasing wage costs
labour market trends and » Regulatory requirements, including safety and employee welfare considerations, incentivise operators to
safety requirements reduce reliance on manual processes

« Warehouse automation demand has softened from post-COVID highs, with discretionary capex delayed by
Near-term greenfield rebound and macro uncertainty, higher financing costs and slower new-build activity

long-term retrofit resilience - Greenfield is expected to rebound rapidly in the short term as delayed projects return, while the long-term
market remains attractive given low penetration, ageing infrastructure and ongoing retrofit productivity needs

% eI AR EGE EHECREEERAVA L IEWEG AR | © The installed base for these solutions is growing, expanding the market for recurring repair and maintenance
d recurring spend requirements spend, in addition to potential upgrade and replacement activity

Note: ROI=return on investment; APAC=Asia-Pacific

Source: L.E.K. research L E Km
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Following elevated warehouse additions during 2020-25, warehouse stock growth is expected to
moderate through 2030F as mature markets absorb capacity and development normalises
Executive summary Case study 1: Matrix storage Case study 2: Humanoids M&A activity and trends

Europe, US and APAC warehouse stock CAGR %
(2020-30F) (2020-25)
Billions of sq ft
50 - T-°ta| 52 * Europe, US and APAC warehouse stock grew at ¢.5% p.a. in 2020-25 and
APAC 6.7 is expected to moderate to ¢.3%-4% p.a. towards 2030 as the post-COVID
I Us 4.6 logistics build-out normalises and developers absorb excess capacity, while
Bl Europe 5.9 structural demand from ecommerce, supply chain resilience and automation
40 continues to support new development
+ APAC recorded its strongest historical growth in warehouse stock at
30 - ¢.6%-7% p.a., driven by significant capacity additions in China and broader
modernisation of logistics infrastructure, though growth is expected to
moderate as China transitions from large-scale supply additions towards lower
levels of new development through 2030
20 -

* In the US, warehouse stock grew at c.4% p.a. in 2020-25, supported by the
post-COVID supply expansion, though higher vacancy and more selective
developer activity are expected to constrain near-term additions before

10 1 construction gradually recovers from 2027 as excess capacity is absorbed
* Europe’s warehouse stock grew at ¢.5%-6% p.a. in 2020-25, supported
0 by ecommerce penetration and demand for modern logistics space, with

future stock growth expected to remain steady rather than accelerate as
improving occupier demand is balanced by financing costs, land availability
and development constraints

2020 21 22 23 24 25 30F

Note: CAGR=compound annual growth rate; APAC=Asia-Pacific

Source: Interact Analysis; L.E.K. research L E K ™
11 © 2026 L.E.K. Consulting



Global warehouse automation penetration remains uneven, reflecting differences in labour availability,
cost pressures, ecommerce demand and logistics infrastructure

Executive summary

MEA
countries*

South America
countries**

* MEA penetration is low but growing fast in Gulf
hubs; UAE and Saudi Arabia lead adoption as
ports expand and ecommerce scales, though
low labour costs elsewhere in the region
weaken the automation payback case

« Latin America is at an earlier stage of adoption,
led by Brazil’s retail and ecommerce growth;
cost pressure is driving gradual AMR and WMS
uptake, but the region remains a small share of
the global market, held back partly by Brazil’s
strong labour protections

“... Protectionist labour laws in some markets make it
difficult to downsize manual operations leading to the
automation market being stuck ...”

- Senior VP Commercial and Sales, Dematic

Warehouse automation market

Below-average automation penetration

Case study 1: Matrix storage

&=

(¥)

* Current automation penetration in the US and
Canada is currently in line with the global
average

» There remains significant headroom for growth
in automation penetration in these markets,
given the potential cost and throughput benefits
of increased warehouse automation, including
localised labour shortages

“... Labour shortages rather than reducing project cost
are the key driver for automation projects. People do
not want to work in minus 20 degree temperatures,
necessitating strong automation adoption to offset
these labour shortages ...”

- Senior VP Commercial and Sales, Dematic

Case study 2: Humanoids

Average automation penetration

M&A activity and trends

Above-average automation penetration
’ Selected APAC

countries***

+ Strong consumer demand for ecommerce and
a low proportion of 3PL warehouses compared
to other countries have led to higher automation
penetration in the EU and APAC region

» However, manual warehouses remain common,
and there is therefore significant headroom for
increased automation penetration

“... Warehouse automation is most developed in China
and Germany. Together they account for 50% of the
global market ...”

- Former COO, Europa Systems
“... Benelux is the heart of logistics in northern Europe

because of the Port of Rotterdam. But some are still
manual warehouses due to strong labour supply ...”

- Senior VP Commercial and Sales, Dematic

Note: MEA=Middle East and Africa; UAE=United Arab Emirates; AMR=autonomous mobile robot; WMS=warehouse management system; 3PL=third-party logistics; *Includes countries such as Qatar, Saudi
Arabia, the United Arab Emirates and Israel; **Includes countries such as Brazil, Argentina and Chile; ***Includes countries such as China, Japan and Australia

Source: Interact Analysis; Logistics 1Q; L.E.K. research, analysis and interview

12 © 2026 L.E.K. Consulting
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Matrix storage systems — an alternative to commonly used stacker cranes and shuttles for storage and
retrieval — are expected to see increasing adoption and higher growth rates
Executive summary Warehouse automation market Case study 2: Humanoids M&A activity and trends

Case study 1 — Warehouse matrix storage systems

Description

Benefits and
limitation for
smaller
projects

Market
outlook and
potential

Matrix systems (or cubic AS/RS) are a type of modular automated storage and retrieval system
that can be configured to a wide range of size and capacity specifications

They are suited to goods-to-person automated storage and retrieval, with high SKU and lower
load applications

These systems can be integrated with existing warehouse automation technology, making
them applicable to both full facility and upgrade projects

The matrix AS/RS concept is highly flexible and can be configured to desired capacity and
available warehouse space, making these systems applicable to most warehouse sizes

These systems are primarily used in ecommerce and retail applications, as the size of the
cube, ability to handle high SKU count and multichannel distribution make the solution well
suited to these industries

However, the size of the cube also limits the application of these systems, as many products
will not fit in the fixed storage bin dimensions

These systems are gaining in market share, with an estimated growth rate of 20%-25% over
the next five years, driven by further uptake in the ecommerce and retail markets

Growth in matrix systems is expected to slow significantly over the long term as these systems
reach maximum penetration within applicable markets

Alternative storage and retrieval systems, such as stacker cranes, AGVs and shuttle systems,
are more flexible than matrix systems and may disrupt growth in the segment

Note: AS/RS=automated storage and retrieval system; SKU=stock-keeping unit; AGV=automated guided vehicle
Source: L.E.K. research and analysis

14 © 2026 L.E.K. Consulting

Example of automated warehouse matrix storage

Leading matrix storage system providers

EXQTEC - Autostore

B ATTABOTICS

HAI Qocado

ROBOTICS
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Matrix storage creates value across storage, retrieval, sequencing and fulfilment workflows, and
interfaces with multiple other warehouse automation technologies
Executive summary Warehouse automation market Case study 2: Humanoids M&A activity and trends

Case study 1 — Solution portfolio within the warehouse automation value chain

Receiving Dispatch to Picking and Sorting and
Storage Retrieval
goods storage packaging accumulating

i Depalletising | Packaging Palletising
[ Unpackaging ] I Pick and place ]
( Belt ( Belt ) ( Belt )
Conveyors |
and sorting ( Roller ( Roller ) ( Roller )
( Overhead ] ( Overhead ) I ( Overhead )
|Migh throughput: Matrix, shuttle, AGV-light | ( - )
I I Forklift truck
AS/RS and I[ Low throughput: Mini-load, VLM, carousel ]I ; Ballot truck <
ranes —— _ allet truc
c I[ Heavy solutions: Unit load, mid load ]I N <
I[ Stacker crane ]I \ Unit load carrier |
( Forklift truck ) | ([ Forkiifttruck ||
( Pallet truck ] [ Pallettruck ]|
AR [ Unit load carrier ] : [ Unit load carrier ]I
( Tow vehicle ] : ([ Tow vehicle ]I
[ : Warehouse management system : ]
Software ( I Warehouse execution system : )

I Warehouse control system I

Note: AS/RS=automated storage and retrieval system; AGV=automated guided vehicle; VLM=vertical lift module

Source: L.E.K. research and analysis Matrix storage: [____.J I E K ™
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Value in high-density automation is concentrated in the software and integration layers which help
support retrofits of existing warehouse space into more flexible, higher-density storage
Executive summary Warehouse automation market Case study 2: Humanoids M&A activity and trends

Case study 1 — How companies can invest behind the theme of high-density automation

+ Target WCS/WES and Al orchestration platform vendors who optimise slotting, retrieval sequencing, task allocation and
Software and material flow across high-density systems

orchestration « Prioritise vendor-agnostic software and data platforms that integrate with WMS and multiple automation technologies, creating
differentiated and recurring revenue

* Investin AMRs/AGVs, robotic picking and material-handling technologies that extend high-density storage into end-to-end
Robotics and adjacent goods-to-person workflows

automation « Favour modular and flexible robotics platforms that can be deployed into existing facilities and scaled by workflow, zone or
module

* Back systems integrators with the controls and engineering capabilities to connect high-density storage with conveyors,

customisation + Platform-agnostic integration capability is increasingly critical in brownfield environments, where existing infrastructure must be
worked around rather than designed from scratch, and it drives customer stickiness and share of broader project spend

» Build recurring revenue through remote monitoring, predictive maintenance and software upgrades tailored to high-density
Aftermarket and recurring automation’s dense, sensor-rich installed base

services « As matrix and shuttle-based systems scale towards broader market penetration, the growing installed base expands repair and
maintenance, upgrade, and replacement spend, supporting higher customer lifetime value

Note: WCS=warehouse control system; WES=warehouse execution system; Al=artificial intelligence; WMS=warehouse management system; AMR=autonomous mobile robot; AGV=automated guided vehicle

Source: L.E.K. research and analysis L E K ™
16 © 2026 L.E.K. Consulting
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Humanoid adoption is moving beyond pilots in warehouse environments, with proven material-
handling use cases creating a foundation for broader workflow expansion
Executive summary Warehouse automation market Case study 1: Matrix storage M&A activity and trends

Overview of use cases for humanoid robots:
A ~ O Od]
) II @DDI « Warehouse-focused humanoids emerged in 2023, when
P Agility launched Digit for logistics applications and Amazon
End markets began testing the platform for tote recycling; GXO followed

with the first formal commercial deployment in 2024

Use cases .
Case and tote handling - Initial roles centre on repetitive material-handling tasks,

including case/tote movement, transfers between AMRs or
robots and conveyors, and package handling/sorting,
providing an early entry point into warehouse workflows

Palletising/depalletising

Truck loading/unloading
* Humanoids can operate within existing, human-

Picking and packing designed warehouses, using existing aisles, workstations
and automation infrastructure, potentially reducing the need
I (VT for significant facility redesign
Sorting/induction  Use cases are expanding as dexterity and Al
Recycling and returns capabilities improve, towards product/shelf picking,
handling replenishment, quality assurance and bar code scanning,
Conveyor-to-shelf allowing robots to address multiple workflows with the same
transfer platform

+ Adoption remains in the early stages but is moving
beyond pilots; by late 2025, Agility’s Digit had moved
>100K totes in a live commercial warehouse
deployment, demonstrating increasing reliability at scale

Note: AMR=autonomous mobile robot; Al=artificial intelligence

Sources: Boston Dynamics; Built Robotics; company websites; L.E.K. research and analysis I E K ™
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The structure of a typical humanoid robot can be divided into three major layers: Al system, motion

control system and robot body

Executive summary Warehouse automation market

Case study 2 — Humanoid robots

Building blocks of a humanoid robot

The structure of a typical humanoid robot can be divided into three major
layers:

Al system:

» Definition: Also known as the humanoid robot’s ‘brain’, it processes
information, interprets its environment, runs Al models and coordinates
interactions with people

* Major components: Al chips and Al computing

Motion control system:

» Definition: It turns the robot’s strategic instructions into precise joint
movements, managing locomotion, stability and navigation, all running
on a shared compute stack with the Al system

» Major components: Linear actuator integration, rotary actuator
integration, dexterous hands (controller and motion control algorithm)

Body:

» Definition: It contains the core physical systems that enable perception
and movement, such as cameras and sensors, actuators, hands, power
supply, and the robot’s structural frame

* Major components: Vision system, linear actuator integration, rotary
actuator integration, dexterous hands, battery and heat management
system

Note: Al=artificial intelligence; CPU=central processing unit; GPU=graphics processing unit; ToF=time of flight
Source: Machine Design; Humanoid Magazine; Futurobots; L.E.K. research and analysis

19 © 2026 L.E.K. Consulting

Case study 1: Matrix storage

robot’s ‘brain’, running models that

SEensors, processors and actuators

Enables high-force, precise linear

Case study 2: Humanoids

M&A activity and trends

Key components of a humanoid robot

Al chips and Al computing
Al chips (CPU and GPU) and
control algorithms act as the

e @ Vision system

Integrates stereo, ToF sensor,
structured-light cameras and LiDAR to
capture and interpret the environment,
enabling high-precision sensing,
navigation and motion control

fuse sensor data, make real-time
decisions and send motion
commands to the actuators/v
Heat management system * |
Manages thermal output from

motors, chips and batteries to
maintain safe, stable operation

Rotary actuator integration
Provides fast, accurate rotational
motion for upper-body joints via high-
torque motors, reducers and torque
Sensors

Battery
Powers all onboard systems,
supplying energy for motors,

Dexterous hands

Built with coreless motors, encoders,
mini screws, tactile sensors and
tendons; dexterous hands serve as the
primary end-effectors, enabling precise
grasping and manipulation of small or
fragile objects

Linear actuator integratio

motion for legs and arms using
servo drives, encoders,
force/torque sensors and roller- —_ =

screw mechanisms Humanoid robot
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Humanoid robotics is supported by a multilayer value chain, with specialised players driving hardware,

software, integration and deployment activities

Executive summary Warehouse automation market Case study 1: Matrix storage

Case study 2 — Humanoid robots

Value chain Core components Systems manufacturing Robot Al and warehouse Integration and workflow Deployment, operations
manufacturing orchestration customization and maintenance

Manufacture foundational hardware  Design, assemble and calibrate Develop perception, motion-

enabling motion, balance and complete humanoid platforms, planning and control software
perception; includes actuators, integrating mechanical structures, enabling humanoids to navigate
Description sensors, cameras and batteries, electronics and controls; robots facilities, manipulate goods and
many sourced from adjacent are engineered for warehouse execute tasks autonomously;
industries tasks such as case/tote handling, orchestration software connects
picking, pallet movement and robots with WMS/WES and
material transport dynamically assigns workflows
across robot fleets
. 8MAXON N APPTRONIK @Google
Value chain :
participants ) BOSCH DeepMind

invented forife - ~OURIER @2

AGILITY aws nviba

ROBOTICS

Nidle=g N
—All for dreams
FIGURE HE
Nabtesco :: @ Microsoft

Note: Al=artificial intelligence; WMS=warehouse management system; WES=warehouse execution system
Sources: The Idea Farm; Humanoid Robotics Technology; Hyundai Robotics; TraxTech; company websites; L.E.K. research and analysis
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Case study 2: Humanoids

Integration of humanoids into
customer workflows including
hardware interfacing, fleet
management, facility mapping,

etc.; today, this layer is primarily
driven by industrial automation

incumbents and systems
integrators

FANUC
(© tompkins

olutions

SIEMENS

AL Hk HR
MpD

M&A activity and trends

Deploy and commission humanoid
fleets onsite, train operators and
support ongoing operations;
includes remote monitoring,
preventive maintenance, software
upgrades, performance
optimization and fleet scaling as
additional warehouse use cases
are introduced

Potential end users (early
adopters of humanoids)

amazon
S~—"1 _Dary

g Catalys! |



Humanoid robot deployment readiness depends on task complexity and environmental stability, with
logistics and warehousing offering the highest fit due to end-market stability

Executive summary Warehouse automation market

Case study 2 — Humanoid robots

Key humanoid robot deployment readiness metric:

o Task complexity

Task complexity reflects the level of physical precision, environmental
understanding and real-time decision-making a humanoid must perform to
complete a task end-to-end; it represents how much the robot must:

@ Manipulate: perform precise, multijoint movements; grasp and handle
varied objects; use tools confidently

6% Perceive: interpret the environment through vision and sensors;
recognise objects; read labels or cues; detect variation

Decide and adapt: follow multistep workflows, apply conditional logic,
QY react to unexpected changes and coordinate safely around people

e Environmental stability

Environmental stability describes how predictable, structured and
consistent the physical workspace is for a humanoid; it considers:

7. Layout predictability: whether aisles, pathways and equipment stay
fixed or change frequently

@ Surface conditions: floor uniformity, obstacles, debris, slopes or
weather exposure

=9 Workflow consistency: how reliably tasks, traffic patterns and human
activity follow repeatable routines

Source: Research Gate; ScienceDirect; Medium; L.E.K. research and analysis
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M&A activity and trends

m Task complexity Environmental stability

Logistics and
warehousing

Manufacturing

oo Retail and
(o] service

t®

and

Overall humanoid
deployment readiness

Healthcare and
caregiving

Construction

infrastructure

Defence and
public safety

Lower

Ideal for standardised, repetitive
tasks that require low situational
judgement but moderate fine-

motor demands in item handling

Motions are well defined and
repeatable, with potential hazards
but limited workflow branching

Tasks demand high dexterity, .
situational awareness and
interpersonal judgement

Highly structured environments with
fixed aisles and predictable traffic
flows enable repeatable workflows for
humanoids

Assembly lines are tightly controlled,
with consistent layouts, tooling and
safety protocols

Store layouts shift frequently; aisles
can be crowded, cluttered and
impacted by customer behaviour,
creating unpredictability in navigation

High cognitive and social
demands—customer interaction,
language understanding, emotion
recognition and problem
resolution

Wide variety of tasks requiring .
tool use, on-the-spot adaptation

and coordination with multiple

trades increases dexterity and
judgement requirements

Physical layouts are relatively
structured, but operations are highly

dynamic, with frequent interruptions
and variable patient flows

Constantly changing sites with
uneven terrain, debris, weather
effects and moving equipment
produce highly unstructured
environments

Extremely demanding—mission .
planning, threat assessment,
communication with civilians and
life-critical decision-making, with
near-zero tolerance for error

I %/ LEK

Disaster zones, emergency scenes
and contested environments are
highly volatile, unstructured and
unpredictable



Humanoid robots remain early-stage, and clear platform winners have yet to emerge; focusing on
component suppliers and orchestration software layers offers more hedged exposure to this market
Executive summary Warehouse automation market Case study 1: Matrix storage M&A activity and trends

Case study 2 — Humanoid robots

How companies can invest behind humanoids

» Highest risk, highest potential return approach through backing humanoid OEMs with demonstrated commercial deployments
Humanoid platforms and - . . . ) . o . .
OEMs * Current OEMs (e.g., Agility Robotics, Figure, Apptronik, Fourier) remain pre-scale and capital-intensive, so platform selection and

timing are particularly important here compared with other layers in the value chain

» Targeting suppliers of actuators, sensors, batteries and vision systems offers more hedged exposure across platforms
Component and

hardware suppliers + Many of these suppliers (e.g., Bosch, Nidec, Nabtesco) already serve adjacent robotics and industrial end markets, reducing

dependence on any single humanoid OEM’s success

* Investing in perception, motion-planning and fleet-orchestration software captures value as operators run increasingly mixed robot
Al and fleet orchestration fleets

software « Large technology platforms (e.g., Google DeepMind, AWS, NVIDIA, Microsoft) are already active in this layer, raising the bar for
specialist software vendors and favouring those that can partner with (rather than compete against) these players

» Backing systems integrators and industrial automation incumbents comes with much lower platform selection risk

Systems integration and
deployment services

» Established integrators (e.g., FANUC, Siemens, ABB, Tompkins Solutions) are best placed to embed humanoids into existing
customer relationships, while early adopters such as Amazon, DHL and GXO provide reference deployments

Note: OEM=original equipment manufacturer; Al=artificial intelligence

Source: L.E.K. research and analysis L E K ™
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Solid customer demand for warehouse automation assets driving M&A activity

Executive summary Warehouse automation market Case study 1: Matrix storage Case study 2: Humanoids

M&A activity and trends
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Note: PEG=private equity group; logos and names are representative of M&A participants and not comprehensive
Sources: HW Intelligence; Mergermarket
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Warehouse automation deal counts are past their 2022 peak but stabilising, with H1 2026 running
ahead of the 2025 pace

Executive summary Warehouse automation market Case study 1: Matrix storage Case study 2: Humanoids M&A activity and trends

- H Deals vo{ith PEG involvement AGVs and AMRs N b f Deal
&&Q M&A Trends H Strategic deals Il Number of Deals
44 46
@ Deal count off its peak: After peaking in 2022, deal activity gradually eased through 2025 before 28 ?
showing early signs of stabilising in 2026 16 /ﬁ . ﬁ
2022 25 26RR 2022 26RR
Flight for high-quality assets: The slowdown was driven by strategic buyers becoming significantly Picking, handling and humanoid robotics WMS and supply chain software
LN more selective, focusing on highly targeted acquisitions that offer clear strategic alignment and value
Segment rotation towards robotics: Picking, handling and humanoid robotics remained the most 5 4 6 ,/8
ﬁé, active segment as advances in Al and machine vision unlock automation of complex, hard-to- J I /ﬁ J . . . /ﬁ
=) standardise manual tasks amid persistent labour shortages, while the now more mature AGV and AMR 2022 26RR 2022 26RR
segment cooled after a wave of consolidation
Storage and micro fulfilment System integrators
Balanced buyer base: Financial and strategic buyers have each accounted for roughly half of all deals 8

across the period, with financial buyers involved in ¢.57% of transactions, underscoring a consistently

balanced buyer universe j I I I

&\\\
@;;

JII

00 @

2022 26RR 2022 25 26RR
Step-up in deal size: Average deal size jumped to ¢.€450m in 2025 from ¢.€75m to c.€150m over 2022 _ _ o
to 2024, pointing to a shift towards larger, platform-scale transactions rather than higher volume Conveyor and sortation Asset tracking, vision and other
Strong M&A outlook: With volumes stabilising into 2026 and a balanced buyer base, we expect . . 10
continued platform-led M&A over the next 12 to 24 months o ! %
J - - -7 . l A
2022 25 26RR 2022 26RR

Note: Full-year deal RR based on announced deals until June 30, 2026; Al=artificial intelligence; AGV=automated guided vehicle; AMR=autonomous mobile robot; PEG prlvate equity group;
WMS=warehouse management system; RR=run rate

Source: HW Intelligence; Mergermarket L E K ™
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Pure-play warehouse automation commands a ¢.2.5x valuation premium over material-handling
equipment as the segments continue to diverge

Executive summary Warehouse automation market Case study 1: Matrix storage Case study 2: Humanoids M&A activity and trends
Warehouse automation companies — public comparable market performance by key segments

PURE-PLAY WAREHOUSE AUTOMATION MATERIAL-HANDLING EQUIPMENT
Current median

14.9x 5.9x
NTM EBITDA 5-year median 15.5x 7.3x

Current premium (discount) (3.8%) (19.2%)
30x

25x
20x

15x

10x

5x

0x

,\Q),\‘b,\b’\'\’\,(\%\%\%\%\%\Q\Q\QQQQQN\'\

& &g " 3 RO S S AN A A A Qfﬂ' Vo> P inb A s Qm”‘ A Qfﬁ’ D
F el o W T T T F T T T T T T T FAIT T T F ST FTF TG TS
Pure-play warehouse automation — Current median ===+ 5-year median Material-handling equipment —— Current median ~ ===++ 5-year median
[ ] . -
°.° P S §/ HYSTER-YALE DUNGHEINRICH KION
° o G ROUP
o e DAIFUKU inTerron.  kardex 5/mbotic T
AutoStore 2 ; e PALFINGER

Note: NTM=next twelve months; EBITDA=earnings before interest, tax, depreciation and amortisation; IFRS=International Financial Reporting Standard; IFRS-reporting entities have been adjusted to pre-
IFRS 16 figures

Sources: S&P Capital 1Q, as of June 30, 2026
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Key terms and acronyms used throughout this report are defined below for reference

3PL

AGV

Al

AIDC

AMR

AS/RS

CAGR

EBITDA

EOAT

HKEX

IPO

MFC

Third-Party Logistics (Provider)
Automated Guided Vehicle

Artificial Intelligence

Automatic Identification and Data Capture
Autonomous Mobile Robot

Automated Storage and Retrieval System
Compound Annual Growth Rate

Earnings Before Interest, Tax, Depreciation and Amortisation
End of Arm Tooling

Hong Kong Stock Exchange

Initial Public Offering

Micro Fulfilment Centre
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PEG

PLC

RaaS

ROI

RR

SKU

SPAC

VLM

WCS

WES

WMS

Next Twelve Months

Private Equity Group
Programmable Logic Controller
Robotics-as-a-Service

Return on Investment

Run Rate (e.g., 2026rr = annualised run rate based on deals
announced to date)

Stock-Keeping Unit

Special Purpose Acquisition Company
Vertical Lift Module

Warehouse Control System
Warehouse Execution System

Warehouse Management System

v LEK



Harris Williams and L.E.K. are leveraging unique insights from market-defining client engagements and
executive conversations to distil critical trends in industrial automation

Industrial automation

Process industry automation

Autumn 2026 ' - 1 Spring 2026 Autumn 2026
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https://www.lek.com/insights/industrials/process-industry-automation-control-resilience-and-investment-opportunities
https://www.lek.com/insights/industrial-equipment-technology/discrete-factory-automation-technology-scale-and-next-wave
https://www.lek.com/insights/ind/eu/sr/process-industry-automation-2025
https://www.lek.com/insights/pt/discrete-automation-favourable-global-trends-driving-growth-and-investment

We are a global network of experts and look forward to connecting with you to share our experience in

the automation sector
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Harris Williams Disclosures

Harris Williams LLC is a registered broker-dealer and member of FINRA and SIPC, an exempt market dealer in Canada, and is exempt from the requirement to hold an Australian financial services
license (“AFSL”). Harris Williams & Co. Ltd is a private limited company incorporated under English law with its registered office at 13th floor, One Angel Court, London EC2R 7HJ, UK, registered with
the Registrar of Companies for England and Wales (registration number 07078852). Harris Williams & Co. Ltd is authorised and regulated by the Financial Conduct Authority, number 5408952. Harris
Williams Private Capital Advisory Ltd. is an Appointed Representative of Sturgeon Ventures, LLP, which is authorised and regulated by the Financial Conduct Authority number 452811. Harris Williams
& Co. Corporate Finance Advisors GmbH is registered in the commercial register of the local court of Frankfurt am Main, Germany, under HRB 107540. The registered address is 16th Floor,
Marienturm, Taunusanlage 9-10 60329, Frankfurt am Main, Germany (email address: hwgermany@harriswilliams.com). Geschaftsfihrer/Director: Paul Poggi, VAT No. DE321666994. Harris Williams &
Co. Corporate Finance Advisors GmbH provides investment solicitation and investment brokerage under the liability umbrella of AHP Capital Management GmbH within the meaning of Section 2 clause
2 no. 3 of the German Securities Institutions Act (Wertpapierinstitutsgesetz; ,WplG*) as tied agent exclusively for the account and under the liability of AHP Capital Management GmbH,
WeillfrauenstralBe 12 - 16, 60311 Frankfurt am Main. and is entered in the register of tied agents publicly maintained by BaFin under number No. 80182210 at its liability institute, AHP Capital
Management GmbH. The register can be viewed at www.bafin.de. Harris Williams is a trade name under which Harris Williams LLC, Harris Williams & Co. Ltd, Harris Williams Private Capital Advisory
Ltd and Harris Williams & Co. Corporate Finance Advisors GmbH conduct business.

HW is an affiliate of The PNC Financial Services Group, Inc., which, together with its subsidiaries and affiliates and their agents (collectively, “PNC”), engages in a broad range of businesses. PNC may
have had, and may currently or in the future have, business with or ownership in the Company and its related persons, potential parties to the proposed transaction and their related persons, or their
competitors, customers or suppliers. When HW is engaged to provide adviser services in a transaction, HW is acting only for its client in connection with the proposed transaction.

The distribution of this document in certain jurisdictions may be restricted by law, and accordingly, recipients of this document represent that they are able to receive this document without contravention
of any registration requirement or other legal restrictions in the jurisdictions in which they reside or in which they conduct business.

This document does not contain all the information needed to assess any transaction. You must conduct your own investigations and analyses. HW does not provide accounting, tax, investment,
regulatory or legal advice to anyone. This document is for discussion purposes only and is not a recommendation, offer or solicitation for the purchase or sale of any security or an invitation or
inducement to engage in any transaction or investment activity. HW obtained the information in this document from Company and/or third-party sources. HW has not independently verified such
information and no obligation is undertaken to provide updated or additional information. No representation or warranty, expressed or implied, is made in relation to the fairness, accuracy, correctness or
completeness of the information, opinions or conclusions expressed herein. All forward-looking statements herein involve assumptions and elements of subjective judgment and analysis and are not
facts. Nothing in this document guarantees future results or performance.

This document is only being distributed to, and only made available to, and directed at: (a) persons who are outside the United Kingdom; (b) persons in the United Kingdom who have professional
experience in matters relating to investments falling within Article 19(5) of the UK Financial Services and Markets Act 2000 (Financial Promotion) Order 2005, as amended (the “Order”); (c) high net
worth entities and other persons to whom it may otherwise lawfully be communicated falling within Article 49(2)(a) and (d) of the Order; or (d) any other person to whom this document may otherwise
lawfully be communicated or caused to be communicated (all such persons in (b) to (d) together being referred to as “Relevant Persons”). This document must not be acted on or relied on by persons
who are not Relevant Persons. In the UK, any investment or investment activity to which this document relates is only available to, and will be engaged with, relevant persons.
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L.E.K. Consulting Disclaimer

» This document is to provide information and is for illustration purposes only. Accordingly, it must be considered in the context and purpose for
which it has been prepared and be kept confidential.

« It cannot be relied upon by any recipient. In accepting this document, you agree that L.E.K. Consulting LLC and its affiliates, members,
directors, officers, employees and agents neither owe nor accept any duty or responsibility or liability to you or any third party, whether in
contract, tort (including negligence) or breach of statuary duty or otherwise, howsoever arising, in connection with or arising from this
presentation or the use you or any third party make of it. L.E.K. shall not be liable to you or any third party in respect of any loss, damage or
expense of whatsoever nature which is caused by your or any third party’s reliance or for any use you or any third party may choose to make
of the presentation, which you accept is at your or their own risk.

» This report is based on information available at the time this report was prepared and on certain assumptions, including, but not limited to,
assumptions regarding future events, developments and uncertainties, and contains “forward-looking statements” (statements that may
include, without limitation, statements about projected market opportunities, strategies, competition, expected activities and expenditures, and
at times may be identified by the use of words such as “may”, “could”, “should”, “would”, “project”, “believe”, “anticipate”, “expect”, “plan”,

“‘estimate”, “forecast”, " e

, “potential”’, “intend”, “continue” and variations of these words or comparable words).

« L.E.K. is not able to predict future events, developments and uncertainties. Consequently, any of the forward-looking statements contained in
this report may prove to be incorrect or incomplete, and actual results could differ materially from those projected or estimated in this report.
L.E.K. undertakes no obligation to updated any forward-looking statements for revisions or changes after the date of this report, and L.E.K.
makes no representation or warranty that any of the projections or estimates in this report will be realized. Nothing contained herein is, or
should be relied upon as, a promise or representation as to the future.
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