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Virtual and augmentegkality

Sciencdfiction is becomingfact as Augmentedand
Virtual Reality (AR/VR)}enters our daily lives The
arrival and disappearanceof 3D televisionwas a
falsedawn, but signalledthe beginningof a newera
that is resulting in consumers and businesses

around the world engagingwith AR and VR in
combinationwith smartdevices

Despitethe still emergingnature of the technology,
companiesand investors are already identifying
potential industries that could benefit from
integration with AR/VR Manufacturing and
healthcare are two vertical industries that have

made significant headway in applying AR/VR
technologiesto their dayto-day work processes
Theresult hasbeen greater efficiency,productivity
and employeesatisfaction In addition, investment
flows reveala preferencefor ARover VR Thismay
be correlated to prioritising industries as
commercialisatiotakeshold. Theaim of this white

paperisto highlightrecentdevelopmentainfolding
across industries, companiesand sub-sectors in

AR/VR

Hampletondirector, JonathanSimnett predictsthat as the sector developsthere

will be a reallocationof interest amongstthe tech giantsto more softwarebased
companiesasthe marketfor hardwareproductionstabilisesd ¢ KShifewill seean

overallincreasein M&A, as companiesbegin to fully commercialisetheir VR/AR
offeringsat speedandlookfor opportunitiesto leveragehardwareinvestmentsé

JonatharSimnett
Director
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Highlights

Newplayersn anoldgame

Amongstthe tech heavyweightsand hot start-ups,
global companiesCisco,HP and Accentureentered
enterpriseVRin 2H 2017. CiscoSparkis testing how
peoplecanstart to collaboratein the real world and

has launchedthe CiscoSparkapp availablein the

Oculus store. As one of the largest professional
services and digital agencies in the world,

I O0Sy énizdBemta extendedreality is a large
leapin the right direction While consumeradoption
has been slow, enterprise solutionsis driving the

adoption of AR/VREnterpriseswill chooseto invest
thousandsof dollarson a MicrosoftHoloLenseadset
which could result in savingthem millions of dollars
in costsof trainingemployeesOtherenterprisesnay
alsochooseto use5 S {$800\&indowsmixedreality
headset,for example,to train someoneto drive a

forklift. The majority of VR growth is likely to be

driven by startups building revenuegenerating
businessegor specificindustry sectors Thistrend is

likely to continue as enterprisesembracethe new
Microsoft Windows Mixed Reality headsets,which

offer lower pricesand easiersetup Advancementin

display technology are largely responsiblefor the

47% growth in the tethered headmounted display
category Finally,the recent announcementof new
alkin-one, standalonedevices suchasOculusGoand

HTCViveFocushodeswell for VRthis year.
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DistributionServices
Techand entertainmentcompaniesalike are pushing

ahead to encourageconsumersto experienceand
adoptAR/VRproducts

S O%
|

New allin-one standalone devices
consumers will find easy to adopt.

|
& oculus

Hardware

Theglobalmarketfor smartaugmentedreality glasses

isexpectedto reach3.5 million unitsby 2020

A Driven by workflow transforming applicationsin
the enterpriseandindustrialsectors

A Enterprise sector smart glassesalongwith smart
phonesandtablet PCswill evolveinto the modern
g 2 NJ Stbmddrain and help enterprise ARto
bring in rapid improvements to employee

productivity.
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Subsector breakdown

SoftwareDevelopment
One of ARNR software developmen biggest

marketsis globalhealthcare

A Triplein sizefrom 2015to 2020,

Global healthcare software development
market

$2.5bn
28.6%
CAGR
$0.9bn
2016 m $ billions 2020

2020
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Vertical industry applications

The majority of + w Qréawth has been driven by these new technologiesare already creating new
startups building revenuegenerating businesses applicationsin healthcare Usersof medical VR have
for specificindustry sectors Thistrend is likely to said that hospital experiencecan be improved, but
continuein 2018 as enterprisesembracethe new alsolowerthe costof care
Microsoft Windows Mixed Realityheadsets,which
offer lower pricesandeasiersetup. Manufacturing

Using augmented reality in the manufacturing
Entertainment industry can help companiessolvethe most complex
Hollywoodis embracingAR, VR and mixed reality, challenges. 2 S A gas®6f &ringing GoogleGlassto
with acceleratingnvestmentby the entertainment the wire assemblyprocessof their 787-8 Freighteris
sector StarsWars augmentedreality app, stickers the top highlight
and postersis a testament to the rising use of
AR/VRexperiencesthat will help drive consumer BeforeARtechnology,. 2 S A gmBléydesneededto
interest in AR/VR Major Hollywood players continuouslyconsulta laptopto ensurethat numerous
adopting the technology include AMC, Disney, wires were correctly assembled The processcaused

DreamWorks Animation, HBO, Netflix, Sony fatigue in employeesand was time-consuming in

PicturesandViacom general

Retail With ARheadsetsthe O 2 Y LJI eyhpldyeesow have
Amazonis pursuingaugmentedrealitytech to fuel a the sameinformation right before their eyes,making

new focus on auto parts The e-commercegiant . 2 S A Wi Qaisembly process faster and more
alreadyusesARtech for its retail businesshrough comfortable They can also issue voice commands

its i0S and Android apps, allowing customersto convenientlyand aska colleagueto jointhe K S I R& S
project renderingsof furniture and electronicsinto videostreamto assistvith complextasks

their homes

Asa result, augmentedreality manufacturingreduced

Healthcare . 2 S Awlr&la@semblyrocesgime by 25 percentand

Whenit comesto startupsin AR/VRhealthcareis lowered errors to nearly zero percent More so, the
the hottest new sector in 2018 From genetic solution significantlyimproved employee satisfaction

research and emergency room managementto and, consequentlygmployeeretention.

clinicaltrials, virtual nursesanddrugdiscovery,

4| ARVR M&AWhitepaper May2018 } Hampleton



Global market trends

Keyattributes

Theacceleratinggrowth of the globalARand VRmarketscanbe attributable to keyunderlyingfactors

A Definitive presenceof smart phonesand tablet A Increasein the awarenessabout AR and VR
computers technologiesamongconsumers
A Highmobility and versatility A Massscaleadoptionof AR/VRN variousindustry
A Increasingnterestof largetech corporationsand verticals
technologicahdvancement A Integration of AR/VRto create mixed reality for

future applications

VR global market size AR global market size
$161bn
$17.8bn

44.5% 85.4%

CAGR CAGR
$2bn

$4bn
2016 2022 2016 2022
m ($ billions) m ($ billions)
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Geographical breakdown

North America APAC

Ll AGAtE OKIFYLAZ2YyaA |

market, driven by huge R&D investments

M

Hardware segment: most prominent companies ar¢ A

USAbased, cultivating further AR/VR growth in the
North American region

NonUSA based companies have significant prese
in USA due to manufacturing facilities and R&D b

USA delivered more AR/VR revenue than China in

2017, but in the next 5 years Chinese growth coulg

dominate the market longerm by a significant

adoption of smartphondased AR/VR games

Growth in this space has been facilitated by:

A Digitalizing lifestyles

A Lowcost smartphones

Commercialisation of AR/VR headunted
displays

Expanding middle class population demanding a
more engaging virtual experience of the digital
world

A

CPresence of big players in APAC e.g. Samsung
Electronics, Sony Corporation, HTC Corporation,
es S ;
expected to push growth in this region

I China expected to play an important role due to
well- established manufacturing and engineering
sector

margin.

Europearisingstar

Amongstall the actionin the ¢ 2 NJba&tl@ground,Europeis setto becomea globalVRIeader A recentstudy by

Ecorysa Europearresearchfirm, projectsthat by 2020the productionvalue of AV/VRwill increasebetweenEUR

15-34bn in Europeand will create up to 480,000 jobs acrossthe continent This economicup-scalewill place
9 dzNP ABMRaarket first-in-class Thisis supportedby 9 dzNR lodfg§andingfoundationsof VRresearchand

manufacturing highlyskilledworkforce,strongcreativeindustryand cultural diversity,creatinga clearcompetitive

advantageand markingits positionasanimportant player
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in the globalVRindustry.
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AR/VRnvestment overview

Fundraising trends

1. Investment has seen a significant rise as the
industry begins to gain traction

2. Startups raised a record $3.6 billion from VCs arjd6. Earlya G I 3 S

corporates in last 12 months to the end of Q1 201§

3. Over $750m was invested in Q1 2018 alone

4.There has been a fundamental transition in the
fundraising market from VR to AR, specifically into
very-early stage dynamics of mobile AR. As

anticipated at the start of 2018, this has been drivifgdzLJi  { S FNRBY O2y adzYySNE =X

an acceleration of fundraising trends

5. 2018 is a transitional year and, as expected,

overall deal volumes declined slightly in the short

term as VCs and corporates look to mediianm

mobile AR and loRgerm smart glasses growth

i SOK -rduhdddake tha Q

fA2YyQa AKIFINB 2F R2ffl NA
7. Q1 2018 provided further big rounds fdagic

Leaps ($461m), Improbable ($502m), Niantic
($200m), and Unity.

Y &
A

8. Investors favour AR over VR. VR sipd have

found the fundraising environment challenging since
mid-2017. This is possibly due to high friction on

RS
adoption.
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Investors

Top investors

Investments
20122018YTD

AR/VR Funding

ROTHENBERG
VENTURES

O VIVE X

"VENTURE REALITY FUND

PRESENCE
CAPITAL

PN

techstars

colopl next

37

24

24

13

11

11

10

MetaAR hardware and software developers
JauntVR Cinema developers
Emergent/R software developers

MindshowRealities/R software engineering
TheWaveVMusic festival VR
SculptrVR/R architecture design

LimitlesCloudbased VR software
The Rogue InitiativéR Cinema
developers

MindeskVR software developers

InstaVR/R software developers
VizorVRhardware and software developers
ImmerswRhardware and software developers

VREALR software developers
Scope ARR software developers
SimbeRobotics development

Applied VRiealthcare VRoftware developers
IrisVR/Rsoftware developers
Fantasmstudios3D AR developers

Fishbowl VR'R software testing
FoveEyetracking VR hardware developers
Psychic VR LatR and Al software developers

8| ARVR M&AWhitepaper May2018
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Top funded AR & VR stagis

Company Total funding ($rr Abstract

O 1,888 Wearable cinematic VR technology

Q Unify 689 VR/AR game development

X\ DAQRI 275 Enterprise augmented reality

E 225 AR games for mobile

NIANTIC

LYTRC 216 Imaging technology for VR

\’( NEXTVR 115 VR broadcasts for live events
Cﬁ\lant 110 Image recognition for AR
MIiN Gl MQZe 109 VR technology for neurorehabilitation and gaming
@ Sphero 107 Cinematic VR technology
J /\ U N1 100 Connected toys

Source: CB Insights
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MagicLeap

One of the most funded start-ups is Magic Leap
basedin Florida Theyspecialisan the development
of a WLIK 2 (OXKyAiihih uses digitally rendered

Top Playergs Augmented Reality

Microsoft
One of the most renowned software development
companiesjoined the race to becomeone of the

leadersin AR/VR Microsoft developeda headset,

photonsto supplementreality. DespiteMagic[ S I LJQ &HoloLens, describing its approach as a mixed

secrecyin its product, it hasreceivedan impressive
$1.4 billion total fundingafter its seriesCround, with

significant investments from Google in 2014 and
Alibabain 2016 Thecompanyis expectedto enter its

seriesD round in the comingmonthswith a possible
valuation of $6-8 billion. However, the increased
pressurefrom competitorsandinvestorsto seeafinal

product have been noted, with Magic Leap
reportedly aiming to have a prototype product
releasedby late 2017to early2018

Niantic

D 2 2 3 §p6ifaproject Niantic has evolved as an
independent and innovative company focused on
creating augmented reality games Niantic is the
creator of PokémonGo, which will be followed this
year by a Harry Potterthemed AR game, Wizards
Unite. Thekeycharacteristiof their ARgamesis that
it makespeople go outside, explore the real world
and discoveraugmentedreality interactionsin select

locations

10| ARVR M&AWhitepaper May2018

reality. It incorporates both AR and VR in its
philosophy and works on games, apps including
developinga demo ARversionfor their messaging

serviceSkypeor HoloLens

INDE

A Ukbasedcompanythat holdsseveralpatentsand
awardsin ARtechnology INDEdevelopsa rangeof

ARsolutionsfor smartphonesandlargescreenwith

a blue chip customer base including National
Geographic,20" Century Fox, Universal Studios,

SmithsoniarMuseum,and WWE

Vuforia

Vuforia is the mastermind behind the most
frequently used software developmentkit for the

developmentof ARrealitygamesandapps It allows
developersto create markerless and location

basedARinteractionsand experiencesin addition,
its APIswork with a rangeof commonprogramming
languagesuchasC++Javaand.Net. It canbe used

to createboth hybridand Android/iOShativeapps

» Hampleton



Google

Googlehas been one of the first moversin this
spaceand has made groundbreakingprogressin
both ARand VR In 2013 it developedthe first
commercialmodel of smartglassesGoogle Glass
Despitefailingto gathermomentumin the saleof
GoogleGlas, Googleneverthelesiold a dominant
positionin the hardwaremarket Its next product,
GoogleDaydreamheadsethelpssmartphoneusers
experience VR games and movies and is the
cheapest VR headset which works with Android
smartphonespriginallypricedat $15.

Oculus

The Oculus Rift is one of the best known VR
headsetsavailableon the market The PGtethered

headsetis capableof offering highlyimmersiveand

realistic VR experiences Their official Rift

Experiences includes a varied catalogue of

products,both free and premium, categorizednto

gamesmoviessports,music,travel,documentaries
and history,entertainmentand apps Oculugjoined

up with Facebookto launch a new product this

year,OculusGo,whichallowspeopleto experience
virtual reality without a computer. Theyhope their

new product launchwill facilitate a massadoption

of VRamongstconsumers

11| ARVR M&AWhitepaper May2018

Top Players Virtual Reality

HTCO/IVE

HTCVIVEsupport and developthis spacein many
forms. Their most visible efforts to encourage
developmentin VRtechnologyis their VRheadset

However, they have also created an AR/VR
acceleratorprogramme, VIVEX, through which it

investsin start-ups that havethe potential to add

valueand innovationto this technologyfield. VIVE
Studiosis a platform for talented developerswho

gainaccesgo the full know-how of the companyto

create valuable and useful VR apps and

experiences

SamsungealvVR

{ I Y & sihyeaiS€et was created in collaboration
with Oculusbut the companybestknownfor their
smartphone manufacturinghas launchedits own
platform where headset owners can discover a
variety of content, create their own with the

Samsun@60cameraandshareit with other users

Space/R

SpaceV/Rstartedan ambitiousproject, consistingof
astronautsand exNASAemployees,to install 4K
360-degreecamerason satellitesand deliver high
quality VRimagesof the Universeto usersdownon
Earth

» Hampleton



Notable Acquisitions

Top acquirers Target Target abstract

Two Big Ears Ltd.
Surreal Vision

g SensoMotoric Instruments GmbH | Sensoibased eye tracking systems
‘ FlyBy Media Mobile virtual reality software
Emotientinc. Facial recognition & analytics SaaS
Owlichemy Labs Virtual realitybased online video games
Go gle Eyefluencénc. Sensoibased eye tracking systems
Thrive Audio Virtual reality headphone system
- SimplyGon 3D optimisation software & SaaS
. Mojang Swedish video game developer
TheEyeTribe.com Sensoibased eye tracking systems

VR audio software & SDKs
3D virtual reality software

,1; o Enterspace AB Locationrbased VR software development

v@w ePawn AR software developers

q ” InfinitEyeVR SAS French virtual reality headset
TGT Studios Australian mobile game asset

GB|MeninTecHnic  ShooterboyEntertainment VR mobile video game asset
o Into the VR World VR online retailer
FuzzyCube Software Mobile game development studio
0 Dacuda 3D software division

NorthBit Ltd.

Mobile application test & development

12| ARVR M&AWhitepaper May2018
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Conclusions & contacts

ARVRhascomealongwayandeventhoughthere not hasbeenanWA t K2 y' S
Y 2 Y S yet] @nfidencein both the technologyaswell asthe usecasess
growingstronger SinceAR/VRhasits technicalrootsin the gamingindustry
it was foreseeablethat it would get more social(in addition to the very

successfumultiplayergames) Therefore rather than one personentering

a virtual world, consumerscan now sharevirtual experiencesaddressing

Heiko Garrelfs _ _
Sector Principal previousapprehensiorio the market

heiko@hampletonpartners.com

Furthermore,whilst AR/VRwas predominantlyusedto support salesand
marketing,more and more effort now flows towards AR/VRin supporting
industry and manufacturing processes Progressis slower than the
optimistshadhoped,yet it seemgo be strongerandmore sustainabléhan

the pessimistpredicted

Hampleton produces regular reports on M&A activity in the following sectors:

A ARNR A Fintech

A Artificial Intelligence A Healthtech ol TR 220

A Automotive Technology A  Industry 4.0 Y @Teamhampleton

A Cybersecurity A Internet of Things

A Digital Marketing A 1T Services @HampletonPartners
A ECommerce A SsaaS and Cloud

A

Enterprise Software )
You can subscribe to these reportshéip://www.hampletonpartners.com/research

HampletonprovidesindependentM&A and corporatefinanceadviceto ownersof Internet, IT ServicesSoftwareand High TechindustrialcompaniesOur researchreports
aimto provideour clientswith currentanalysi®f the transactionstrendsandvaluationswithin our focusareas

DataSource We have basedour findingson data provided by industry recognisedsources Dataand information for this publicationwas collated from the 451 Research
database(www.451researchcom), a divisionof The451 Group For more information on this or anythingelserelated to our research pleaseemailthe addressprovided
below.

Disclaimer Thispublicationcontainsgeneralinformation only and HampletonLtd., is not, by meansof this publication,renderingprofessionaladviceor services Before
makingany decisionor takingany action that may affect your financesor your businessyou shouldconsulta qualified professionaldviser HampletonLtd. shallnot be
responsibldor anylosswhatsoevesustainedy anypersonwhorelieson this publication

©2017. FormoreinformationpleasecontactHampletonLtd.

London Frankfurt Sarfrancisco

17 WoodstoclStreet Taunusanlagé 1714 Stockton Street
WI1CQAJ 603629 Frankfurt SanFrancisco, C94133
United Kingdom Germany United States
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