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What is this trend about? 
The immersive-reality space has 4 key components 

Description

Experience

Technology

Interacts directly with and 

overlays onto the dynamic

external reality (eg, AR glasses 

with live translation); runs 

interactively in 3-D and real time

Modifies the real world through a 

device, augmenting or diminishing 

the userôs view of the world

Interprets physical space and 

introduces virtual 3-D objects, 

allowing users to interact with 

environments that feature 

virtual elements

Replaces the real world (eg, via 

headsets) by placing the user in

an entirely digital experience 

that uses external cameras/ 

sensors to render movements in 

virtual worlds

N/A Merging of reality and MR:  

Userôs sense of being immersed

is gone

Partly immersive: User holds a 

sense of presence in the real 

world with digital overlay

Fully immersive: Userôs visual 

sensation is controlled by the 

system inside the virtual world

Virtual reality (VR)

100% computer graphics

Augmented reality (AR)

Information not linked to reality

Mixed reality (MR)

Graphics linked to reality

Spatial computing

Software enables interaction

Blending technology into 

the worldé to see the world differently é é or see a different world

Immersive-reality technologies will have a significant role to play in the metaverse

Immersive-reality technologies

Source: McKinsey analysis
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Learning and 

assessment

Product design and

development

Enhanced situational 

awareness

B2C use cases (eg, gaming, 

fitness, retail)

Retail example: Store manager observes 

store while wearing AR glasses that display 

sales data overlaid on sections and products

Learning and training: Hands-on skills and 

procedures trainingðespecially useful for 

simulating unusual or dangerous edge 

cases that are difficult to simulate safely in 

real life, thus building muscle memory

Product design: Creation of digital twins to 

enable virtual walk-throughs of a physical 

environment (eg, construction site) or a 

physical product (eg, new space satellite), 

enabling more efficient product prototyping and 

test simulations

Overlay of data visualization enables 

more productive assessment of situations

Live events: Gaming, virtual workouts, and 

other virtual events mimicking real-life 

experiences such as concerts, conferences, 

sporting events, and fashion shows

Assessment: Use of the same infrastructure 

(eg, 3-D models, procedure rules) to stress-test 

the workforceôs knowledge, skill, and capability 

in safety and efficiency and target further 

training needs 

Development: Simulation of process design, 

such as a software engineer ñgrabbingò blocks 

of code overlaid virtually onto factory 

equipment to redesign the process flow, then 

pushing the equipment back into production

Manufacturing example: Lead engineer 

conducts factory operations and maintenance 

remotely; VR tech enables workers to conduct 

virtual walk-throughs, with visualized data and 

pop-up decision options for areas requiring

maintenance or repair

Virtual showroom: Shopping by virtually 

walking through stores, trying on new 

products, etc

What is this trend about? (continued)
Most mature immersive-reality solutions fall under a few key themes
Not exhaustive

Immersive-reality technologies

Source: McKinsey analysis
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Why should leaders pay attention?  

Global immersive-

reality market size 

is expected to 

grow at a CAGR of 

~24% until 2035, 

facilitated by several 

factors, including 

increased use of 

smartphones and 

connected devices 

and rising adoption 

of 5G networks

Development 

and training 

scalability

Scalability of 

training expands 

across all sectors, 

particularly for non-

desk workers (eg, 

situational/ 

emergency training 

without risking 

users), while 

ensuring 

standardization in 

quality of training

Faster and more 

efficient processes 

possible via early-

warning-detection 

mechanisms, risk 

management, 

improved quality 

assurance, reduced 

assembly/ 

construction efforts, 

and reduced 

guesswork in 

manual labor

Process 

improvement

Product and 

service 

enablement

Rapid prototyping 

(eg, driven by early-

stage amendments 

and powerful 

visualization)

shortens time to 

market and reduces 

costs drastically

New services 

unlocked by 

engaging 

consumers in 

new ways

~$3.9 billion of

venture capital 

investments made 

into VR/AR start-

ups in 2021, the

second-best year 

historically (after 

~$4.4 billion in 2018) 

as venture capital

interest recovers 

from COVID-19 

pandemic

2.2Ĭgrowth in 

average ticket size 

from 2020 to 2021; 

1.3Ĭgrowth from 

2018

Growing 

venture capital

investments

~$1.2 trillion 

market size by 

2035 

Growing B2B 

adoption

~66% CAGR in 

enterprise adoption 

of AR through 2026

Need for more 

collaboration 

platforms (eg, 

Virbela, ARuVR) 

triggered by 

COVID-19 pandemic 

to enable remote 

work

Increasing 

innovation

2Ĭgrowth in 

immersive-reality 

patents from 

2018 to 2021

Source: ñDemand for augmented reality in enterprise and consumer markets to create US $175 billion AR market by 2026,ò ABI Research, June 10, 2021; Chris Metinko, ñVR/AR investments increase just as 

metaverse talk heats upðbut that may not be the only reason,ò Crunchbase News, Jan 21, 2022; ñExtended reality market size, share, trends, by type,ò Emergen Research, Feb 2021; McKinsey analysis

Overall trends Increasing functionality across industries

Immersive-reality technologies
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What are the most 
noteworthy technologies? 

Significant advancements are still 

required for AR/VR and are 8ï10 

years out

While some capabilities are technically 

possible today in isolation, device 

makers need to consider features such 

as battery life, weight, and ergonomics, 

which adds challenges (eg, 8K displays 

exist but are too heavy and expensive for 

common use)

AR requires technology that is 

significantly superior to that of VR

Unlocking scalability will require reducing 

prices by >50%

Immersive-reality technologies

Source: McKinsey analysis

AR

VR

· Augmented reality (AR) is a partly immersive experience in 

which users interact directly with a 3-D overlay onto the 

external reality in real time

· Examples of AR technology devices include AR projections 

from phone devices, AR windshield on cars, AR glasses  

· Capabilities needed to advance this technology include 

common use higher resolution displays (eg, 8K), more precise 

eye sensing and tracking technology to reduce lags and errors 

in display overlay, etc

· Virtual reality is a fully immersive digital experience in which 

computer-graphics-rendered virtual worlds replace the 

real world

· Examples of VR technology devices include headsets for a 

fully immersive VR experience 

· Capabilities needed to accelerate this technology include 

specialized lower-latency hardware, improved sensors that 

allow for full-body virtual tracking, etc

5McKinsey & Company
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A diverse set of sensors and input will be needed, expanding the peripherals market 10ī20Ĭfrom today 

Type

On-body sensors

Off-body sensors

Haptics

Holography and 

volumetric video

Electromyography 

(EMG)

Microelectromechanical 

system (MEMS)

Overview

On-body sensors are tools to track and identify users and the objects around them to 

accurately reflect their limb movements and the physical objects around them in 

the virtual world (eg, devices that are handheld or concealed in wearables)

Off-body sensors allow for more precise recreation of elements of the physical world

in virtual spaces with consumer applications like Nintendo Wii or enterprise applications 

such as spatial-mapping hardware

Haptic devices (eg, haptic gloves or vests) convey the sense of touch to the user with 

vibrations to augment virtual experiences

Holograms and volumetric video diffract light across multiple wave fronts to display high-

quality, 3-D representations that can be seen without using a headset (eg, Microsoft 

Mesh or Google Project Starline)

EMG is a neuro technology that detects and records electrical activity from muscles 

to control movement and manipulate objects in virtual spaces and is being used in 

wearables to augment AR/VR headset devices

MEMS uses midair ultrasonic waves to allow users to physically feel tactile 

experiences without any wearables

What are the most noteworthy technologies? (continued)

Immersive-reality technologies




