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Executive Summary

One of the many areas projected to be transformed by immersive computing is advertising. The
visually-immersive nature of technologies like AR and VR can offer advertisers new ways to spotlight
products, and to engage prospective customers in deeper ways than two-dimensional media.

For example, advertisers can create AR campaigns that let consumers visually infuse products in the
worl d around them, as captur ed Seuveral brangdliketNikeg Home s ma
Depot and Michael Kors are already experimenting with i and learning from i such campaigns.

Beyond graphical AR overlays, advertisers will soon be able to participate in a related area: visual
search. A close cousin of AR, this is represented by tools like Google Lens, which let users point their
smartphone cameras at objects around them to contextualize (or purchase) those items.

Altogether, AR ad formats are beginning to map to existing 2D ad formats that advertisers have been
using for years. For example, branded graphical AR overlays are analogous to display advertising,
while visual search can carry similar dynamics and user intent as search advertising.

But the opportunity is to go much deeper than these legacy formats in both creative capacity and
effectiveness. Indeed, brands that have experimented with AR-based promotion already see
favorable engagement and conversion metrics, such as 11x increases in product purchases.

The opportunity is further fueled by vested interest of tech giants. Te c h 6 s fA f o uf Gdogler s e me
Apple, Facebook and Amazon i are especially keen on AR. Those specifically built on ad revenue
(Google and Facebook), willf i ght t o ensur e pos.i tvisoallyrinmgersiverera.a d v e r

Resulting competition will accelerate innovation, investment and market timing for AR advertising in
general. Indeed, one point of confidence ARitillry Intelligenceh ol ds f or ARGO&6s over al
generation and opportunity is the level of motivation behind these tech giants to make it happen.

But itthe witlmont 6hallenges and question marks. Though all of the above stands to reason and
guantitative analysis, one wil d cuslylajgardsongitdenay oft i s
the tech ecosystem, and the survey data we examine in this report indicates their AR uncertainty.

There are also practical hur dlIl neasetis TR wmiliog emanpbdmnas!| e
at the time of this writing, the actual market is a subset of that. Active AR users are relatively few, and
session lengths are small, due to factors like arm strain, which diminish ad inventory.

All of these variables converge to drive $2.6 billion in AR ad revenues by 2022. But how will this
materialize? What campaign tactics work? And what does it mean for developers, media companies
and anyone vetting AR. This report answers such questions and dissects the AR ad opportunity.

[|ARtillry]]



Key Takeaways

e Advertising has been transformed by Internet and mobile revolutions. Visually immersive tech could be next.
e Augment ed Rewil sugldsoniAknt ati on and interactivity

& ARcan enhance fAupper funnel 06 awar en eteractwitldpsodubty. | et t i

@ AR canboostiL ower f unnel bycanexiualigimgproduatssat or near the point of purchase.

e AR advertising will piggyback on smartphone scale (762 million smartphones), and a visually-engaging format.
= AR can boost consumer purchase intent by 11x and time spent with media by 2.7x, according Houzz.

e Advertisers are already reporting favorable Key Performance Indicators (KPIs) for AR campaigns.
= ASUS achieved 10x greater engagement with AR ads in Facebook Messenger.
= Kia achieved a 46 percent boost in dealer inventory searches, and a 20 percent boost in phone calls.
= Home Depot achieved 2+ minute engagement time and a 12.5 percent click through rate.
= Ni ke 6ds c-enabied ARcad for the exclusive Kyrie 4 shoe sold out all inventory in one hour.

e Tech giants are investing heavily in AR advertising, providing further momentum and confidence.
&> Ad-dominant business models (Facebook and Google) are motivated to positionforadve r t i si ngd s
= Ad approaches map to existing business models and formats, such as display-oriented AR for Facebook.

= Google is investing heavily in visual search (Google Lens and VPS) given its ties to a $60 billion search business.
e Vi sual search wil |l provi de Googl e iauiahiotin-store@rigagegmest.r y

e Display-oriented AR ads dominate thus far, but visual search will emerge as an intuitive way to gather information.

& Visual search will take longer to develop, due to its reliance on advanced computer vision and the AR cloud.
& Longer term, visual search will gain share of AR ad dollars, due to its high-intent (thus high-value) use case.

= Visual search is also aligned with buying-e mpower ed mi |l |l enni al s& s e n sechmetai

e» Location-relevant AR will be opportune given buying intent, proximity and immediacy that drive local search today.
= Most retail spending happens local/offline, but a growing portion is influenced by mobile engagement like search.
= AR will amplify this existing dynamic through an intuitive way to contextualize local stores, activities and products.

= ARIUillry survey data indicate that the most desired AR use cases include local apps, such as city guides.

e | tos not all good rChallesged await inArBnd Adoptian,rriskiaweisiongand learning curves.

= AR ad campaigns so far represent an adoptive minority: About 10% of brands have active AR initiatives.
=» The rest are uncertain, citing lack of clear ROI, scale and internal aptitude.
= These reasons are misaligned with reality, such as ROI metrics, indicating that industry education is needed.

e»  Technical and practical realities also present adoption hurdles for AR advertising.
Though potential scale is high given 762 million smartphones, active users are a subset of that (158 million).
AR has short session lengths due to arm fatigue, which further diminishes ad inventory.

& AII of the above variables converge to inform an AR advertising revenue outlook of $2.6 billion by 2022.
This correlates to an active user base that grows from 158 million to 1.19 billion by 2022.

AR ads will be display-dominant in early years, while visual search ad revenues gain share over time.
This has historical parallels to online display ads that preceded more technically-advanced search ads.
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Platform fragmentation raises additional barriers by segmenting audience and complicating creative production.
Success hinges on finati veo dev willregpimémetand&earnngeurvesl yt i cs
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AR Advertising will hold 5.4% of overall AR revenues , compar ed wil@%hof nmobilb industry revednsied
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Introduction: Signs of
Opportunity

Whenever tech revolutions come along, they affect i and create opportunity within i several aspects
of our lives and work. This was the case with the PC, commercial internet and mobile revolutions.
One of the areas most transformed by these technology shifts has been media and advertising.

Advertising specifically has been completely transformed by the Internet, which was then further
catapulted by the distribution, formats and strategies developed in the smartphone era. ARtillry
Intelligence believes the next advertising inflection will happen with immersive media such as AR.

A R Ovisual orientationandinteract i vi ty align withltiaadovernteshagdes |
funnel 6 (e. g. awayr eélneetstsi)ngadcsonsumers playfully inte
actions (e.g. conversions) are achieved by contextualizing products at or near the point of purchase.

Further boosting these qualitative attributes are quantitative measures. The advertising opportunity

piggybac ks on ARty bitellgdneepegs mobi |l e AROGs76dml®oin al | ed
smartphones at the time of this writing. This is key, given that brand advertisers are reach driven.
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Beyond high |l evel or theoretical ahdseétacarsdrgnslaeto we 0
real results. Among several key performance indicators (KPIs) detailed later in this report, AR can

boost consumer purchase intent by 11x and time spent with media by 2.7x, according Houzz.

Influential tech giants are also investing heavily in AR advertising, providing further confidence in its
opportunity. Ad-dominant business models at Facebook and Google have motivated significant
resourcestoensurepositoni ng i n advertisingo6s neARtindetryaveralk her
But itdéds not al/l positive signals. Adanegalreadyser s w
indicate some uncertainty. And mobile AR presents challenges such as diminished ad inventory

through short session lengths, which can result from arm fatigue and other form-factor realities.

Further jeopardizing available ad inventory are questions of reach. Though the installed base of

compatible AR smartphones is sizeable, as noted, a more relevant figure is active AR users. That

figure stands at about 158 million users today, which is fragmented between different AR apps.

So where do all of the advantages and potential drawbacks come together and indicate the path
forward? Weadlthe facers i the follewing pages, including bull and bear perspectives,

A

and our ultimate revenue outlook. Butfirst] et 6 s e x tgpes ohneobile AReads developing today.

WHEN AR FEATURES
ARE USED IN APP,

CONSUMERS...

ARE 11 X'MORE " "SPEND 2.7X

LIKELY TO MORE TIME IN
PURCHASE. APP.

m SOURCE: HOUZZ © ARtillry Intelligence, 2018
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AR Advertising: 3 Examples

So what does AR advertising look like? It will develop in several ways as the medium evolves and as
creative professionals gain their fAnative footin
strengt hs. unt i | t hen, wednesgby seeeeal promineatdrardds: si gns

Here are three illustrative examples.

1. Shoe Drop

| Advertiser: Foot Locker

App/Network: Snapchat

Advertising Stage: Upper funnel, awareness

Cost: Programmatic ad buy, $3-$8 CPM (estimated total
campaign cost = $22,000)

Results: 45 second average play time, 4 million
impressions

Foot locker, in partnership with Jordan Brand, devised an AR campaign to run on Snapchat. Using
S n a p ¢ hAa to@Rofofmat, users swiped up on a related story to reveal a branded lens. In this
case, the lens featured an AR animation for a new shoe release and Gatorade flavor.

Specifically, users could launch the AR overlay, which featured the new shoe in an animated
sequence placed in their immediate surroundings. The gamified and animated appeal of the
campaign drove an average play time of 45 seconds, and four million total impressions.

Though it wasndédt the case in this campaign, Snap
fi's hoppab loggamATRI® letadvertisers integrate an additional layer of transactional
functionality that lets users purchase goods right within Snapchat, which is more user-friendly.

This commerce infusion will be a key evolution in AR advertising, given the potential for lower-funnel,
high-intent interactions with products. As time goes on and advertisers gain greater levels of comfort
and skill with AR advertising, commerce function



2. TheFut urneo&isg Bright

Advertiser: Michael Kors

App/Network: Facebook

Advertising Stage: Full-funnel, awareness and direct response
Cost: Undisclosed

Results: Unavailable (early stage)

Speaking of full funnel, Michael Korsisal aunch partner westAR ddbmrnatiwvioch k 6 s
places actionable AR ads in the news feed. Similar to standard news feed ads, these are placed
programmatically based on social signals and targeting parameters, but also come with AR triggers.

Known as News Feed AR ads, they let advertisers apply AR cameraeffects( i n Facebookds
terminology) including virtual product try-ons. The Michael Kors campaign did just that, allowing users
to quickly go from the ad unit to a front-facing camera activation that virtually tries on sunglasses.

Beyond the novelty and utility of trying on sunglasses, the ads can capture high user intent by flowing
Into a transaction thread. Specifically, advertisers can integrate calls to action that lead users to an
online store. Video of product try-ons can also be shared with friends for an additional viral kick.

Though ités too early to tell the results from t

Facebook. For example, ASUS saw 10x greater engagement with AR ads in Facebook Messenger,
and Kia saw a 46 percent boost in dealer inventory searches, and a 20 percent boost in phone calls.

3.30Ti s The Season

Advertiser: Home Depot

Case study
The Home Depot:

Driving mobile P g | App/Network: Oath/Yahoo Mail

engagement with AR

Advertising Stage: Lower-funnel, direct response

Cost: Undisclosed

Results: 2+ minute average engagement time. 12.5 percent
CTR to shopping page.

To drive interest around its holiday décor products, including Christmas Tree decorations, Home
Depot built an AR campaign that let users virtually decorate a tree. This was done with digital agency
RYOT using Unity, through publishing giant Oath, with Yahoo Mail as a distribution channel.



Much like the above examples, an AR activation could be launched from a typical banner ad. Once
clicked, users could place a virtual tree in their surroundings, then decorate that tree with animated
lights and ornaments. Interested users could then click to a transaction page to buy said items.

The results included an average engagement time that exceeded two minutes, and a 12.5 percent
click through rate to transaction pages. These are strong metrics in advertising terms. Also notable:
the campaign achieved greater scale through email distribution, and by not requiring app downloads.

AYou click on a little |ink and it |Wrnintcyhéess Taon yA
sadatAWE. A You decorate your Christmas tree and it
got double the lift in terms of click-through, whichdemonstr at es engagement to

Honorable Mention: Does It Fit?

Advertiser: N/A

App/Network: Houzz

Advertising Stage: Lower-funnel, direct response
Results: 11x increase in purchase intent. 2.7x increase in
time-in-app

’ o
When discussing AR engagement that drives measurablec o mmer ce, it o6s only f ai
achieved an 11x boost in purchase intent and 2.7x boost in time spent. We listthisas fAhonor abl

ment ibecausei t 6 s not techni c(paldfag b oy a Jabbva égrplesy @

It is rather the standard engagement within its organic app, specifically using its AR furniture
visualization feature. This should be delineated from paid ad campaigns, but is nonetheless an
important indicator of commerce-oriented engagement levels that can be achieved with AR.

Image Credit: Houzz



[artitiry
Are AR Ads Working?

The examples above specify results and performance indicators. For conveni ence,
aggregated them below, along with a broader set of campaigns. For example, Nike's Kyrie 4 shoe
sold out in less than an hour through exclusive availability in a Facebook Messenger AR campaign.

Here are several more:

Advertiser App/Publisher Campaign Dynamics Results

Facebook Messenger Car visualization via 46 percent boost in
AR overlay, launched dealer inventory
from Kiab s F a c e b| searches; 20 percent
Messenger Bot. boost in phone calls.

Facebook Messenger Customersfivi r t ugAchieved 10x
unboxo | at es|engagementcompared
ZenPhone 5 via AR to non-AR campaigns.

visualization launched
from Messenger.

In-home furniture 11x increase in
visualization of alarge | purchase intent. 2.7x

portion of Hincreaseintime-in-app.

online catalogue.




How Much Does It Cost?

One factor that comes up in any discussion of ad
nascence dictates a small corpus of available pricing data, as the above players keep their early and
experimental ad initiatives relatively quiet. But there are some signals and disclosures to examine.

The most information so far has come from Snapchat (or leaked by its advertisers). These figures can
be used as a proxy for the moving target that is AR ad pricing. For example, these are some of the
signals that ARtillry Intelligence uses in its bottom-up methodology' for market sizing (explored later).

Currently, Snapchat offersafewopt i ons. The example given above f
involves the relatively new fiSnap Ad to ARoOads. One of its points of appeal is cost: It has been
reported to be more economical than branded AR lenses (though Ad to AR includes lenses).

Specifically, Ad to AR ads are auctioned at $3 to $8 CPMs, then placed programmatically and
targeted to relevant users and affintygr oups i n Snapchatoés soci al gr af
reported reach, webve estimated the c$8000.0f t he

This compares to branded lenses which cost $40,000 per day to run, plus an $8-$20 CPM. The
differencebetwve en A Ad t o ARO and branded |l enses is how
delivered through Snap Ads, while the latter are delivered through the lens tray of targeted users.

Though this is an admittedly a sample ofone, 1t 6 s a v al u alibrhtehow AR ad pripir@gi nt
is shaping up today. Just like in the early days of smartphone advertising (which we covered at the
time) more data wil/l become available. Webl |l be wi

' 4
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|l nterested I n AR Adseée

Though this report devel ®rategip @alysis, wenveusld bk nemids togdt at least
mention a few tactical details. For example, where do you begin? Many of the AR providers
mentioned above have tools to make it easier, but 3D graphical creation is still a specialized field.

Snapchat has launched its Lens Studio which provides developers and creative agencies a toolkit for
campaign creation. Facebook meanwhile offers a Video Creation Kit as part of its Camera Effects
platform. This similarly lets developers build campaigns from new or existing content assets.

Though these platforms are a bit fragmented in terms of standards and languages, we believe the
market will move towards more interoperability. That will happen through web XR, as well as tools
that allow developers to repurpose graphical assets or plug in to each platform as a unification layer.

This is analogous to what Unity has done in the broader world of 3D asset creation (and Unity will
play a part in AR ad creation, as it did with the above Home Depot ad). Several 3D graphics tools will
also continue to democratize creation, such as Google Blocks, Amazon Sumerian, and Adobe Aero.

But it will take a while to reach true interoperability. Fragmentation will inhibit growth among an
already-hesitant set of buyers (explored later). And despite democratized gr e
assume that in the near term, 3D development skills are needed for campaigns like those above.

IN THEATERS OCTOBER &

Image Credit: Snap, Inc.
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Visual Search: Push vs. Pull

Most AR ad campaigns examined so far involve ads that are programmatically pushed to users in a
targeted way. This is analogous to digital display ads today. Indeed, many of those AR activations
piggyback on exiting display ad channels and tactics. AR simply adds dimension as a call to action.

But beyondthatpu s h f or mat, what about the apdlveWedsengf wi
referring t 690kileoa pecybar indudtr@'svhose success has a lot to do with its

contextual relevance and aslbecgusemsersexplisiilytndicate sreed. | nt
This pushversuspulldel i neati on wi | | pl ay i Bustasth&d Reb ataitecewitit 1 s i

display ads before search was introduced (GoTo.com, Overture, Google Page Rank, etc.), a similar
progression will happenin AR. That 6 s why t he abgsplyeh eeaxvaympi Ine sA Radrse el

But search will gain prominence in AR in both native fit and in dollars (as quantified later). If you think
about it, AR is inherently a form of search. But instead of typing or tapping search queries in the
traditional way, the search input iIis your phoneo

C 2

P Turn right D
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Image Credit: Google



The way this is taking shape so far i s fuserspainal!l s
their phones at items to retrieve information (or transact). Its use cases and product categories will
materialize over time (think: electronics and apparel), but could be almost as broad as search itself.

AA | ot of the foutngr @ oobesadrowuh pscgures instead
Silberman saidrecently. Hi s c¢cl ai m al so underscores another ke
potential appeal: millennials. The buying-empowered generation has a high affinity for the camera.

Google Lens: Highly Motivated

These are some reasons why Google is keen on AR. As witha | | Its XR initiative
are driven to advance its core business." In other words, to continue dominating and deriving revenue
from search, Google must establish its place in this next visual iteration of the medium.

"Think of the things that are core to Google, like search and maps," said Google XR Partnership Lead
Aaron Luber at ARIA. "These are core things we are monetizing today and see added ways that we
can use [AR]. All the ways we monetize today will be ways that we think about monetizing with AR."

For example, a key search metric is query volume (along with cost-per-click, click-through-rate and fill

rates). Visual searchlet s Googl e capture more fiqgueri esThesawhen
out-o-h ome moments are fAhigh intento wlseemexisectioa)t i zat |

- T e —
. =
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Image Credit: Google



These aspirations will mani fest initially in Goo
knowledge graph, Lens will identify and provide information about objects you point your phone at.
For example, point your phone at a store or restaurant to get business details overlaid graphically.

This can all be thought of as an exda&misizent ie® VGO
i nf or mButinstead of@ search index and typed queries, local AR delivers information about an
itemonthatitem. And instead of a web index, this wofks
Googlebs visual positioning service (VPS) is ano
and obtain product information in retail stores like Lowes. Using point-cloud based 3D mapping data
within retail partnersérbotandonhnbde Bt sWwekl ahdl pr
AnGPS can get you to the door, and then VPS can g
said Googleds VR/ ARaks¢éage@Glrédy BPGSouUh®eifii mggane G
future your phone could just take you to that ex

Like visual search, this will help Google serve monetizable information to consumers. But it also ties
ni cel y i neéexstingsearch hddbdsmesswi t h-mi ll @t attri buti on dat a
advertisers. It knows the best way to do that is to track dollars wherethey 6 r e mo sitdfflme. s pe n-

Image Credit: Lowes



Location, Location, Location

Much of this report has focused on AR advertising that involves product engagement that flows into
an eCommerce function. Though wedre bul |l iitgdudon t
pale in comparison to a separate but related opportunity: AR-guided offline commerce.

As background , it 6 s of t &&7 tilliorrisgspentineansumndr i@tail purchases in the U.S.Y
Of that total, $300 billion (8 percent) is e-commerce. This means offline brick & mortar spending 1
though often overshadowed by its sexier online counterpart i is where the true scale occurs.

But digital media like mobile search is still impactful. Though spending happens predominantly offline,
it 6s i n mftuenaed onting.ISpecifically, $1.7 trillion (46 percent of that $3.7 billion) is driven
through online and mobile consumer interactions. This is known as online-to-offline (0O20) commerce.

020 is one key area where AR will find a home. Just think: is there any better technology to unlock
020 commerce than one that literally melds physical and digital worlds? AR can shorten gaps in time
and space that currently separate those interactions (e.g. search) from their offline outcomes.

Wedre talking contextual i nf or maR overlays conld help ywums y o

decide where to eat, which television to buy, and where to buy the shoes you see worn on the street.
This is what ARtillry Intelligencec al | s fiLocal AR, 0 a nidboth gaid and drdanict a k e

U.S. CONS UM ER SPEND ING

AR $ ADDRESSABLE MARKET WILL MAP TO WHERE THE MONEY IS BEING SPENT
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U.S. $ Trillions

$3.50 7

$3.00

Digitally-
,OAXHQFHC
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