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Glossary
AhG Ad-hoc Group (standardization work group)
AR AugmentedReality
ASIC ApplicationSpeciic Integrated Circuit
B2B Business to Business
BMC Business Model Canvas
CAGR Compounded Annual Growth Rate
CAVE Computerized Automatic Virtual Environment
CaGil ComputerGenerated Imagery
CMS ContentManagement System
CPU Central Processing Unit
FW Free Viewpoint Videosystem
GPU Graphics Processing Unit
GTHUPM Grupo de Tratamiento de Imagenes (GTI) [Image Processing Group] at
Universidad Politecnica de Madrid (UPM)
HCD HumanCentered Design
HMDs HeadMounted Displays
IAP In-App Purchase
IP Intellectual Property
ISO International Organization of Standardizatidritps://www.iso.org/)
ITU International Telecommunication Unioht{ps://wwuwv.itu.int/)
JBC Joint Businessli@ic
KPI Key Performance Indicat(®)
MR Mixed Reality
MVP Minimum Viable Product
NeRF Neural Radiance Field
NMR Neural Media Repository
(O Operating System
ROI Return on Investment
SDO Standard Development Orgaation
SME Small and MediunsizedEnterprises
VPC Value Proposition Canvas
VR Virtual Reality
XR Extended Reality
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Executivesummary

XRECGtands for eXtended Reality mEdia eCOsystem. The project intepdsvide media

distributors, consumers, and creators with better access to content, dsawdlelp ease the process

of XR content creation for them. Therefore, it also seeks to support the creation of novel news and
entertainment content in the XR realmu®newly developed and refined technologies will be tested
in use cases which aemchoral in the news media, tourism, and automotive industry.

The overall goal is to help pave the way for the use of XR media content from being occasionally
involved in themedia industry to being regularly integrated. TherefofREC@Iso aims to create a
new data driven ecosystem among different media organizaticpeaking in technical terms, to
develop a platform that facilitates data sharing, search, and discovieeyddta in question will be

2D and 3D content, respectively XR experiences. Providemt#nt will benefit from distributing

their data (e.g., via monetization) and media creators will benefit from increased access to,it, with
as added benefjthe abiity to offer and sell their content within the ecosystem. Naturally, providers
of contert can also be media creators themselves.

The current deliverable D6.1 presents the first version of the Dissemination, Communication, and
Exploitation plarstrategy.D6.1 will present the reader with an overview and ptdithe steps
XREC®ill take durirg the project lifetime to (in)validate exploitation pathwagsd guarantee
successful dissemination and communication of the project.

As such, D6.1 covers all curramid future activities related to market analysis, exploitation,
communication and disseimation, and standardizatiol.hese 4 topics cover the four core sections
of the deliverable you are currently reading.

Thesection on Market analysiprovides the reader witla first overview of the XR market at large, a
plan for the continuous analysid the XR marketand an analysis of th&R value chain to
understand in which way or wayREC@Qenerates value for its users.

Based on market reseetn, XREC® growth prospects are favorable, and despite the impact of
COVIELY, the European XR markepimjected to see significant growth, reaching a market size of
betweenEUR 35 billion to EUR 65 billion by 2025, with continued growth projectethe®030s.
This positive forecast is driven by global trends in XR, such as advancements in hardware and
software that are expected to drive adoption and innovation in the sector. While there may be
temporary barriers to growth, they are not considered pemnent roadblocks.

XREC®focus is currently on media, tourism, and mobility, which are sectors exp@rgaxciting
trends. However, there are three challenges that need to be addressed, including validating these
sectors as customer segments, condugtindeepdive sectorial market analysis based on validated
customer segments, and continuously monitorthg market as XR is a rapidly advancing sector with
market expectations subject to revisions on a permanent basis.

“

Through an analysis of the VR vatimain and a mapping ¥RECQa O2 NB Fdzy QG A2yl £ A (A
to demonstrate that multiple value chaimxist withihnXRECQ& 02y OSLJidzr f RSaA3Iyd ¢
ecosystems specifically addresses situations of these types ofsiddt platforms whereby

multiple value chains intersect.

According to the theory of ecosystems, an ecosystem is categorized bagsdmain functions as
Aggregator, Integrator, or Infrastructure. After applying this theory to anageEC®O design, we

XREC® an HrizonEuropdnnovation Project cdinanced by he EC under Grant Agreement 01070250
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have come to a preliminaryaclusion thatXREC®erves users in two ways: (1) as an integrator
ecosystem that manages content andsin the exchange of 3D models, and (2) as an infrastructure
ecosystem that allows users to convert input data into 3D assets.

We believe that differat types of ecosystesrequire different business models. The theory of
monetizing an ecosystem identifighree key elements regardless of ecosystem type: a keystone
contribution, a tollgate mechanism and a mechanism for innovation and renewal. We have
demonstrated with examples that different types of ecosystems will need to establish different
keystone cotributions, tollgates, and renewal mechanisms to be succedsfithe coming months
we will focus on validatindifferent optionsfor XREC@® terms d keystone contributions and
tollgates

Thesection on Exploitatiordescribes the approach théREC@roject will take to create a
promisingvalue proposition anthe components in lace to design, research, -coeate, and
(in)validate potentiabxploitation pathways on a joint and individual lev&ix core components for
successful exploitation have beenfuled, influencedby HumanrCentered Design methodology. The
following six components are essentialitientifying key project outcomes with potential for
exploitation: market and customer analysis, creatiomxploitationstrategies Joint Business Cliric
value proposition and commercial strategy, IP management, and results consolidaticausith
centered approach.

Furthermore, o initial ecosystm layerswith exploitation potential beyond the project lifetime,
have been identified as basis for iIREC®@cosystem

- XREC(as arintegrator ecosystemmanages B2B ecosystem interacti@mgl as suchas
as a bridge between the suppbide and demandide players within the XR landscape,
providing a seamless integration of product provisioning andibigion environments.
XREC®@as a switchboard function in which interactions are managed usingoAfisen
content creators, producers, and distributoihe data repository, search and retriayand
the rights and monetization modules are geared towatds ecosystemayer.

- XREC(=s arinfrastructure ecosystemcansupportandfacilitate production activities
within organizations. Functionalities like volumetric capture, delighting and religlainmh
NeRF are geared towards this layer, as it allowsuser to perform (parts of) its production
process with XREC@nfrastructure.

Based orour market analysisa BusinesdModel Canvas yet to be validated during Joint Business
Clinicshas been designed that has these tecosystemayers at its coreThemapping of a first
potential business model hasdto the creation of greliminaryvalue proposition that will guide
the exploitation activities in theeriod to come till D6.ZThe value proposition that will serve as the
basis for cecreation and if)validation is as follows:

XREC® an ecosystem for frictionless and permissioned 2D and 3D content
transformation, creation, curation, and transaction, a streamlined and
efficient integration of technology results in improved content creation and
searchand thus a more efficient pipee for customers and users.

Planned customer and consortium interaction, in the form of focus groups, Joint Business Clinics,
user interviews, and individual exploitation plans will usedboveinsightsto create a compking

MVP definition in the comg period thus givingKREC@verbetter, stronger anditeratively
improvedexploitation optionsover the coming years.
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Thesection on ©@mmunication andDisseminationactivitiespresentsa plandesigned to attract and
enga@ a wide range of audiences, inding research institutions, consortium partners, XR industry
representatives, and news media industihe strategy aims to inform and educate different
industries about XR technologies through various communication cheriflge target groups

include nevs media, tourism, and the automotive industry. Social media platforms such as
Instagram, YouTubéjnkedlinand Twitter, as well as newsletters and scientific publications, will be
used to disseminate project content. Theopect will also be represented at public events to
showcase progress. Regular evaluation against KPIs will ensure that the stratemeisvitinlthe
project's objectives.

Overall, the communication strategy fXIREC@ aimed at creating an interdisdipary audience

and communicating the connection between the XR industry, science, and culture/entertainment as
a holistic XR ecosystem. Tmject aims to inspire and engage its target audience through multiple
communication platforms and channels, byraducing consortium members, announcing planning
meetings, events, research and innovation, and sharing materials and content suitable for
publication.

Thesection on Standardizatioshowsan overview ofktandardization activitieXREC©onsortium
partners are involved in.

XREC® an HrizonEuropdnnovation Project cdinanced by he EC under Grant Agreement 01070250
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1 Introduction

XRECWiill create a new datalriven ecosystem for the media industry, focusing on facilitating data
shaing, search and discovery and supporting creation of news and entertainment content. The focus
will be on the creabn and (re)use of locatiorrelated 2D and 3D assets and the creation of XR
experiences. While media organizations increasingly supporinear experiences for the

consumer, those are still limited to single channels and media domains. Although seedial
organizations have recently succeeded in breaking data silos, data sharing is mostly limited to the
organization.

XREC®®ill build enabling technology and pave the way for lifting the use of XR media content from
being occasionally involved in madgiroduction to being regularly integrated in the media industry.

20 partners from 12 countries combine their competences and visionsablemfficient media data

sharing, discovery, recommendations, and transformations, involving different typeszasdosi

media organizations. The full list of consortium members can be found oXREEC @ebsite, where

you also find information on how teubscribe to our Newsletter.

tKS S0O02aeaitsSvyQa O2NBI NBLINBaSYyGSR oér-I bSdzNJ f a8
organization content sharing and provide increased access to content for media creators,

considering novel data monetization and rightsmagement policies. A set of-Based media

transformation services are built around the NMR to produce novel medid XR experiences,

including 3D neural reconstructions, neutssed device localization, image stitchings/delighting

and holoportation.

The project has been designed in a way that the technology involved in the platform will be
improved iteratively while in parallel, the advisors and business experts validate, evaluate, and
assess the evolution in two different demonstrators with @iéint use case scenarios:

- News media, XlRased broadcasting and automatic and customized multitarget news
publishing

- Locationbased information and entertainment content, with applications that also work in
tourism and the automotive industry.

These useases to be created over the project's lifetime will help to test the esseXREICO
components and to showcase tipdatform's essential characteristics in testing environments. The
project's outcomes may be applied to a variety of markets, as detail&ddtion 2Market Analysis,
rather than only the use case scenarios specifiedvabo

Consideringhe recommendations resulting from the preliminary Market Analysis, this current
deliverable describes and defines hREC(as well as further key results generated within the
project, could be exploited after the end of the project eoamically at joinh and individual partner
level.

1.1 An overview of WP6

As described in th¥RECQ@rant proposal, the main objective aforkpackage 6WP9 is to
maximize the impact of the project through dissemination, communication, and exploitation.
Stakehd R Sdedtif@ation, together with target audience and communities will be all addressed

XREC® an HrizonEuropdnnovation Project cdinanced by he EC under Grant Agreement 01070250
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within WP6. An important focus will be given to market as@yinnovation transfer and joint
exploitation strategies.

More indepth, the WP6 objectives entail:

Strategic and business guidance to consortium
Problemsolution fit

Productmarket fit

Business model fit

Outreach

These objectives described above ananaged in four different Tasks:

T6.1- Dissemination & Communication (M136) [Lead: VRBB]
T6.2- Expoitation & Business planning (M136) [Lead: Sound]
T6.3- Community & Capacitiuilding (MiM36) [Lead: Sound]
T6.4- Orchestration with other inititves (MEM36) [Lead: DW]

To ensure the successful exploitation of tkREC©ollaborative European resgzh and innovation
project, the consortium has adoptedHumanCentered Design(HCDgpproach that prioritizes the
needs of its stakeholders and maxims the impact of its outcomes. The exploitation plan comprises
a clear strategy of specific activitigseasures, and processes to be implemented in three phases.

Phase 1 (Year 1): The focus of this phase is to assess the market evolution and evaluate the
initial exploitation plan by each partner. By considering the human needs and market trends,
the consortum will refine their approach and make necessary adjustments.

Phase 2 (Year 2): Building on the insights gathered in phase 1, the objective iraggsgh

to develop business models that are tailored to the technological components with the most
potential for technology transfer and exploitation. The focus is on delivering added value to
stakeholders and ensuring the project aligns with their needs.

Phase 3 (Year 3): In the final phase, the exploitation strategy is fully rearskd joint

strategy isdefined to sustain human efforts and financial investments mad&RECOT he
consortium will work towards ensuring that their approach is inclusgejtable, and

reflects the diverse perspectives of their stakeholders.

By adoptingHCD the XREC©@onsorium is committed to maximizing the impactadr project and
ensuringour outcomes are aligned with the needstb stakeholders. For further insighinto what
the humancentered design method entails fSIREC®eeSection 3.3 The Human Centered Design

process

XREC® an HrizonEuropdnnovation Project cdinanced by he EC under Grant Agreement 01070250
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2 Market analysis

Market analysis is an important tool used to gain a deeper understanding of a market, its trends, and
the various factors that drive its growth. Its ultimate goal is to provide insightdhieteurrent and

future state of the market, identify opportunitgeand threats, and determine the potential for

success of a product, service, or business initiative. By conducting a comprehensive market analysis,
businesses can make informed decisionswhmw to allocate their resources, target their

marketing effors, and position themselves for success in a competitive environment. Whether you
are looking to enter a new market, expand your business, or make strategic investments, market
analysis is aritical step in the decisiomaking process.

Part 1 of this deligrable consists of two sections. First, we present an overview of XR (Extended
Reality). In this section, we define what XR is and examine its geographical market structure. We will
then dele into the global trends that drive or hinder the adoption oft&€hnologies. To gain a

better understanding of the future of the XR market, we will review a range of market research
studies that provide insights into the total market size, as well apthcted growth rates for each
market segment.

The second sean focuses orBusiness Models and the Value Chain. In this secatiemitilize the
Value Chaiframeworkas atool to analyzeXREC@s a business opportunitKREC® definedasan
ecosystenfor frictionless and permissioned 2D and 3D conteshsformation, creation, curation,
and transactionandwe willexplore the theories surroundirigusiness ecosystems asttategies
for monetizing such ecosystems.

2.1 XRoverview

2.1.1 Whatis XR?

ExtendedRedity (XR) refers to a set of technologies that are used to create immersive experiences
that merge the physical and digital worlds. These technologies indutiml Reality (VR),
AugmentedReality (AR), antlixed Reality (MR), which are used to creatimulations, overlays, and
other interactive experiences that are designed to be viewed through devices such as headsets,
glasses, or smartphones.

ExtendedRealityisa catchall term that encompasses various immersive technologies, incltiding

- Virtual Rality (VR): VR is a completely artificial, comptgenerated environment that
users can interact with in a seemingly real way. VR experiences are typically delivered
through a headset that completely covers the user's field of view, creating a sensmgf be
physically present in a virtual world.

- Augmented Reality (AR): AR enhances the real world with digital information and media,
such as graphics, text, and sound, overlaid onto the user's view of the physical world. AR can
be experienced through a smattpne camera, a tablet, or specialized AR headsets.

! Adapted from:Marr, B. (2019). What Is Extended Reality Technology? A Simple Explanation For PoseeRetrieved from:
https://www.forbes.com/sites/bernardmarr/2019/08/12/whais-extendedreality-technologya-simple-explanationfor-anyone/ (last
visited on February 22 2023)
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- Mixed Reality (MR): MR is a hybrid of VR and AR that merges virtual objects and information
with the physical world. Unlike AR, which overlays digital content on the real world, MR
allows virtual objectso interact with the physical world and vice versa.

Extendedreality technologies are used in a variety of contexts, including gaming, entertainment,
education, training, and research. They are also used in many different industries, such as
healthcare, maufacturing, retail, and transportatiorXRtechnologies are often used to create
simulations that allow users to experience or interact with virtual environments or objects in ways
that are not possible in the physical workbr example, ieducation, XR eaprovide students with
highly interactive and engaging learning experiences, simulatinguadd scenarios and allowing

them to explore complex concepts in a way that is both fun and educational. In healthcare, XR can
be used for trainig and simulatios, helping medical professionals to prepare for and practice
complex procedures in a safe, controlled environment.

XRis a rapidly evolving field, with new technologies and applications being developed all the time.
As these technologies ntinue to improwe and become more widely available, they are likely to
have an increasing impact on many aspects of our lives.

As a set of technologies, XR offers potential solutions for addressing challenges imptsed by
rapidly changing world, which ahges the way wwvork, live and interact with each otheiDuring

the COVIEL9 pandemiche demand for remote products and servicese drasticallyboth in the
private and the professional sphetdhese products and services will increasingly be digital. In their
persaal life, people will start incorporating XR technology for entertainment, communicagiah
education purposes. In their professional life, people need solutions for remote caitadoor
applications and for digitalizing work processes, boosted by skpeliay initiatives aimed at

creating a physical infrastructure.¢g rollout of 5G networks) and a legal framewogkd.,privacy,

data protection).As XR technology continues teodve and mature, it is likely that new and

innovative uses for XR wilireerge.

For example, he use ofiXRtechnology in the automotive industry is expanding to include features
that can be used while drivingeveral companies adevelopng augmentedreality (AR solutions

that integrate the vehicle's onboard cameras and sgg40 help drivers identify important road and
vehicle information in realime. The technology displays upcoming lane recommendations and turn
maneuverdirectly on the car's cendl information display.

Similarly, he application oARIn tourismcreates the possibility foan enriched experienc&hen
visting tourism destinations like cultural heritage s&#s. An interesting study bitleftodimoset al?
presentstwo examples ofocationbased, augmentedeality applications that utilize gamification
and storytelling to provide cultural heritage knowledge about a prehistoric lake settlement

Finally, in a world witincreased focus on sustainability as an organiziinciple, XR is well
positioned to provide niche solutionXR could be a diretsiol to decrease the environmental
footprint, or it could act as an enabldBy using XR technologies users mducewaste and

2Ecorys (2021). XRaits potential for Europepage 13, 14Retrieved fromhttps://xreuropepotential.com/assets/pdf/ecorysr-2021-
report.pdf (last visited on February 22023)

3XR Today (®23). Mxed Reality: The Future of Automotive? Retrieved fratipns://www.xrtoday.com/mixedreality/what-impactis-mr-
havingon-the-automotive-sector/ (last visited on February 22023)

4Kleftodimos, A.; Moustaka, M.; Evagelou, A. (2023). Loc8@sed Augmented Reality for Cultural Heritage Education: Creating
Educational, Gamified Location based AR Applications for the Prehistoric Lake SettleBisptliof Digital 2023, 3, £85. Retrieved
from: https://doi.org/10.3390/digital3010002
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optimize resourcailtilization, for exampldn design and prototypingr in training.XR can also
reducethe need for travel, by enalolg remote work and collaboratioiistorically, certain typgof
journeys, like maintenance inspections or journeys to retail outlets can be replgcER b
technologies.

XR could also function as an enaliect® grdinote better understanding of naturend give people
empathetic insight into environmental challengesrhe two main challenges around climate change
communication are scale and proximifyhe public at large has difficulties understanding the
widespreadeffects of climate change on the ohand and the time horizon by which these effects
will be felt.By wsing XR technologies, users may be transported irfitduse reality where they can
experience these effects. Research suggessttiis form of immersion might lead &hange of

habits onthe part of such users, although longerm impacts are uncertaiasof yet.

2.1.2 Market structure

The global market foextendedreality (XR) technology t®mposedof severalplayers operating in
different regions, with the United States, Europe, and Apicifically being the three hotspdts

Figurel: Global hotspots of the XR market

The United States is a dominant player in the XR market, with some of the largest and most
advanced technology companies based in the countrynfizmies such as Microsoft, Facebook, and
Apple are investing heavily in XR technology and have a strong peeisetie market. The US is also
home to a number of startups and smaller companies operating in the XR space, and the country has
a strong ecosyem for innovation and entrepreneurshipue to the presence of Hollywopthe

United States is very strong éneating content for the entertainmerihdustry.

5Ecorys (2021). XR and its potential for Europe. page 61. Retrievedfitomi/xreuropepotential.com/assets/pdf/ecorygr-2021-

report.pdf (last visited on February 22023

6§ EC (2017 Bezegova, E. et.adlirtual Reality and Its Potential for Eurojigeorys International B.Voltand Retrieved from:
https:/ec.europa.eu/futurium/en/system/files/ged/vr_ecosystem eu report O.pdo € + &G DA AAGHDE 2y CSONHzZ NBE HH
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Europe has also emerged as a significant player in the XR market, with a number of compsades ba
in countries such as the United Kingdom, France, and Germany. Europe has a strong tradition of
(academic)esearch andnnovation in technology, and this is reflected in the region's XR industry,
with companies developing cuttirgdge products and sdiiens. Europe is also home several
universities and research institutions that are working on XR technadmglythe region has a
supportive regulatory environment for XR businesses.

Asia, particularly Chinand to a lesser extent Korea and Japiardso playing an increasingly
important role in the XR market. Companies in China are investing heavily inhdBloggy

especially in the production of XR hardwaaiad are producing highuality products at competitive
prices. China is also home to a kand rapidly growing consumer market for XR products, which is
driving demand for the technologynd forcontent in the region.

Each of these regions has its own strengths and advantages in the XR market. The US has a strong
technology ecosysterand startp culture, and Asia haa strong hardware production base aad

large and growing consumer markd&the European regioslsohasa number ofunique strengths

that make it a significant player in the global XR industry.

Since the 1970s, European univeestand research centers have been experimenting and
developingsuccessful XR applicatiofsomthe early 1990sind onwardghe European Uniohas
provided a major boostavingsinceLINE @A RS R 2 gitalJurdmg far mdre tha@ 450 \IRY
and AR pojects.

One of the founding principles of the European Union is respect for its divérbgypheavalof
European history show the importance of protecting national minoritiesalmvingdifferent
religious, cultural, linguisti@and ethnic identitiedo flourish. Such culturaliversityenables rich
storytelling that provides an excellent basis and inspiration focRent, ranging from films to
gaming. This makes European content stand out on the gléRstene. European creativity in VR
has beerdescribal as rivalling USA and is promotedduplicbroadcasters who are already actively
exploring the artistic and educational potenta@flVR/AR.

Cities in Europe offer a unique and culturally diverse environment, which is conducive to the
developmentof XR ¢chnologies that can be applied to different aspects of work, living, and
creation. Collaboration is emphasized in the XR communities in Europe, with funding available for
collaborative research as well as the increasing number of associationlsatocs,accelerators, and
events.The unique multidisciplinary and culturally diversgure of cities in Europe is an important
asset. VR and AR applications arise when crepteplemeet with engineers, programmers, and
editors, who in turn meet witlpeople from application domains in industry who work closely with
marketing and business experts.

Europe stands out for its well established and robust development pipeline oehiglemerging

and niche technologie&urope is particularly strong in midgvare and software for XR, which are
expected to be the areas of true value for XR. The European region is home to early adopters of XR
technologies across several industries, includirgautomotive industry, machinery, and

entertainment.

2.1.3 Enabling force & barriers to overcome

Based on interviews with the experts present in our consortium, there is a consensiset of
factors that either enable growth or create a barrier for adopti These factors are not specific to
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XRECO®ut should be consideredsasocietal and technological trends and tendencies that influence
the general XR market at large.

On the one hand ltere are several factors that are enabling the growth and developoEXR
technologies, such as:

Advances in hardware and softwaiR tehnologies are made possible by advances in
hardware, such as higtesolution displays, sensors, and tracking systems, as well as
software, such as 3D modeling, rendering, and animataois. These advances are enabling
XR devices to provide more realisimmersive, and interactive experiences.

Increasing adoption of XR devic&se popularity of XR devices, such as VR headsets and AR
glasses, is growing rapidly, as more people aneguiese devices for gaming,

entertainment, and other applications. iBhis driving the development of new content and
applications for XR devices and creating a growing market for XR technologies.

Growing awareness and acceptance of Xmore people baune aware of the capabilities

and potential of XR technologies, theygdecoming more widely accepted and used in a
variety of contexts. This is leading to an increasing number of businesses and organizations
adopting XR technologies for training, eduoatimarketing, and other purposes.

Advances in other related technoli@g: XR technologies are also being enabled by advances
in other related fields, such as artificial intelligence, robotics, and the Internet of Things.
These technologies are providingwm capabilities and opportunities for XR applications and
are helpingo create more immersive and interactive experiences.

Overall, these factors are enabling the growth and development of XR technologies and are helping
to create a more vibrant and dynammarket for XR products and services.

On the other hand,tiere are sveral barriers to the widespread adoption of XR technology,
including

Difficulty of implementing XR technology in dayday life(personal or professional):

QYL 28SSaqQ f 2¢ generarklictarice tédhahgbahgviearkd tr2nsd ways

of working become obstacles in the adoption. Also, issues like motion sickness when using
headsets otack ofcomfort due to a headsetding too bulky contribute to user hesitation in
adopting XR technology.

High costOne of the main barriers to the adoptiari XR technology is the high cost of
hardware such as headsets and other equipment. This can make it difficult for individuals
andbusinesses to invest in the technology, especially if they are unsure about its potential
benefits.

Lack of available conteiidr XR devicedVithout a wide range of engaging and immersive
experiences, users may be less inclined to adopt the technologgarithue using it.

Technical challenge$he technology is still in its early stages and can be difficult to use and
developfor, which can limit its appeal to both consumers and businesses.

Mental health and social interactionSome people worry that thntechnology could lead to
addiction and social isolation, as well as other negative consequences.

These concerns could makéarder for XR technology to gain widespread acceptance.
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These findings are consistent with external research. For the 20Bep&t Perkins Coie
conducted an industry studyvhere respondents were asked about the biggest obstacle to mass
adoption ofimmersive technology (se€igure?)

» What are the top barriers to mass adoption of immersive technology (outside of gaming and entertainment)?
(Select top two options.)

65%

04 0

549 49% 93%
29% , . 97y
215 23% 23% 25% 26% 27%

699
1
User experience (e.g., Content offerings Lack of consumer Legal risks and Financing and Cost to consumers
bulky hardware, (e.g., actual or per- awareness government investment
technical glitches)  ceived lack of quality regulation

content, amount of
content available)

N 2022 1 2021

Figure2: What is the biggest obstacle to mass adoptiomuhersivetechnolog?

The top3 most mentioned obstaclds embracing the technology this study werauser
experience, content offerings and lack of consumer awaremdsse mentioned was the issue of high
cost to consumers.

On the other hand, an article in ForSédsy Hnum G 1Sa | RA YEktridaédf 2 2 |
reality (XR) technologies, likértual reality (VR) andugmentedreality (AR), bring many benefits to
dza a4 O2yadzySNER:X FyR (G2 (GKS AyRdzaGONARSa (KL
many personal and societal risks that come with XR, paatiguat the more immersive end die
spectrum (i.e, VR)E

The article continues to citegal, moral, socioeconomic, privacy, and health issues. The lack of clear

laws on acceptable behavior in virtual environments raises questions about whether gictaalan
be considered a crime. €immersive nature of XR raises moral questions about the possibility of
people acting out harmful or immoral acts without reebrld consequences. The cost of XR
hardware may also exacerbate social divisions and limi#scto the technology. Personaltaa

including highly sensitive information, can be collected through XR technologies, leading to privacy

and security concerns. Additionally, the use of XR can cause health problems, such as nausea,
dizziness, and disomn¢ation.

Overal|] we are confidentthat the momentumof the driving factordehind theadoption and
developmentof XRwill be significantlystrongerthan the barriersthat currently exist. Although there
are specific concernthat need tobe addressedhey are likely to actnerelyas amoderatorto the
paceof innovation In the next section we will examinevariousmarketresearchstudies to
determine the potential fogrowth in the XR market.

7 Coie, P(2022) XR Report: Rise of the WEB3 technologies to accelerate XR. Retrieved from:
https://www.perkinscoie.com/images/content/2/5/257103/202XRReport.pdf Last visiéd on February 22, 2023)

8 Marr, B. (2021) 5 Problems And Solutions Of Adopting Extended Reality Technologies Like VIR@xhdsARetrieved from:
https://www.forbes.com/sites/bernardmarr/2021/06/18/5problemsand-solutionsof-adopting-extendedreality-technologieslike-vr-
and-ar/?sh=33e16cc33f2@ast visited on February 22 2023
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2.1.4 Market outlook

The economic and strategy consulting fircoBys has issued a report in 2021 abthe potential of
XR in Europe. In this reppEcorys lays outwvo scenarios for the future development of the XR
market, a baseline scenariand an optimistic scenario (e&igure3: European XR markealue
(20202025).

In the baseline scenario, a slowdown is expected compared t&€Q¥IBL9 expectations, although
growth rates are still expected to be steadyhe hdustry is expected to bounce back and approach
pre-COVID growth rates by 2024, boosted by goeeted growth in the market for consumer
applications.

European XR market value €bn (2020-2025)

Billlon
€80
€70
€60
€50
€40
€30
€20
B ' ' ' I | I
. 1
2020 2021 2022 2023 2024 2025
[ oin: I opimec aetrecom-

Figure3: European XR markealue (2022025)according to Ecorys

In the optimistic scenario, there will be a shterm setback, but by 2025 the market will approach
pre-pandemic levels in terms of absolute gro’ddh Ly (KA & &dO0OSYylFNA2I Go6X0w26lL
the growth d VR/AR that will stimulate the purchase of headsets by a wider number of consumers,

induced by further advancements in (sejimmersive experieres (e.g. better designed human

computer interactions and user interfaces, more ulggndly and comfortable &rdware, software

optimization and higher performance), breakthrough consumer applications and creation of new
OS2y By (ot

9 as opposed to merely returning to the same growth rates by 2025 as in the baseline scenario
0 Ecorys (2021). X&hd its potential for Europe. page 18. Retrieved froimps://xreuropepotential.com/assets/pdf/ecorysr-2021-
report.pdf (last visited on &bruary 22 2023
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The baseline and the ojptistic scenario set an interval for expected total market valfleetween
EUR 35 billion and EUR 65 billion, creating employment for between 440,000 and 868009
directly. Furthermore, due to indirect impacts in the valuaichanother 780,000 td..5 million jobs
might be generated.

There will have to be a fortuitous confluence of developmefibdr the optimistic scenario to come to
fruition, but even assuming thieest estimate is the baseline scenario, we can concludethigat
market for XR techrlogy solutions will be an attractive marka&tgment, both in terms of economic
value and in terms of employment opportunities.

i EXTENDED REALITY MARKET SIZE, 2021 T0 2030 (USD BILLION)

350 $345.9
315
280
245
210
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105

70

35

$195.28
$ 146.72
$110.24

L2022 o023 W 2024 W 2025 2026 2027 2028 2020 2030 |

Source: www.precedenceresearch.com

Figure4: Forecasted XR Market Size. 2@PB0

This conclusion is consistentith other sources. Faexample, the XR4ALL Revised Landscape report
2020102 y Of MeRketaegearnth experts all agree on the tremendous growth potential for the XR
Y I NJ Roiitigedonger termthe market sizébaseline scenariay projected to hitaround USD 33
billion (EUR323billion) by 2030, growing at a CAGR 0f138.during the forecast period 2022 to
2030 according to Precedence ResedfcAllied Market Researabstablishes a scenaridor total
market value taeach $446.6 billiofEURA18 billion)by 2031, exhibitingg CAGR of 30.1% from 2022
to 20313,

On the other handTransparency Market Researftiecasts for the period 2020030that the XR
marketwill expand ata CAGR of 45% and will reach a total global market size df.U8#lion (EUR

1 Schreer, O. Et al. (2020). Revised Landscape Report@R28LLRetrieved fromhttps://xr4all.eu/wp-
content/uploads/xrdall_revisedlandscapereport 2020 pufilipdf(last visited on Februar3?, 2023

2 Precedence Research (2022). Extended Reality Market. Retrievedhftom//www.precedenceresearch.com/extende@ality-
market(lastvisited on February 22023

13 Akanksha, P. et al. (2023). XR Global Opportunity Analysis and Industry Foreca202llied MarketResearchRetrieved from:
https://www.alliedmarketresearch.com/extendeckality-marketA0694((last visited on February 22023
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1 trillion) by 2030(optimistic scenarid}f, and an extended reality (XR) market growth report by
Emerged Researgredictsthe globalXR market value should reatt$D1,247 billion (EURL,166
billion)in sizeby 2035 According to thiseport the XRmarketwill grow bya CAGRf 24.2%until
2035%°

Different studies reacHifferent conclusios about thepotential growth rate and theotal market
size.Some research establishes a scenario closer to the baseline scasatailed by Ecorys.
Others are more bullish arfdrecastresults closer to the optimistic scenaribhere is however, a
broad consensuabout the potential for Xk both the neasterm and the mediurtterm. All studies
point to sustained growth ratesfaround 30% annually until at least 2030 and probably bdyon

The XR industry is rapidly evolving, which means that market expectations are constantly changing.
As part of our project, we plan to monitor the market continuously and updatdarecasts as
necessary. This includes reviewing the latest markettinédion on a quarterly basis to ensure that

our projections araip to date

2.1.5 XRcustomersegmentsandoutlook

The XR market is made up of a diverse group of customer segments, each with its own unique needs
anddemands. Moreovera2022 EU Strategic Papean @he Virtual and Augmented Reality Industrial
Coalitiort® argues that a key aspect of XR technologies iwdasssectoral nature, before going into

more detail for each of the following sectors: Manufacturing, Healthcare, Construction and
Architecture, karning, Retail and Media. When assessing the different industrial sectors in 2021

F 002 NRAY 3 efimafe& ganind i chifuNidg a higher share of the VR/AR market in

Europe (29%), followed by media and entertainment (19%), retail (15%), healtficd %),

manufacturing (7%), and military andéfense(7%).

While all the XR customer segments are expagiieg growth, there are a few that stand out as the
hottest in 2023. These inclutfe

- Gaming and EntertainmenkXR technology has revolutionized tiy@ming and entertainment
industry, providing users with immersive experiences that were once impossible.

- Healthcare and MedicineXR is being used in the healthcare industry to improve patient
outcomes and provide better training and education for medarafessionals.

- Education and Training(R is transforming the way education and training are delivered,
providing students with more engaging and interactive learning experiences.

- Retail and EEommerce XR is being used by retailers andoenmerce compaies to enhance
the shopping experience farsers

- Construction and ArchitectureXR is being used in tleenstruction and architecture industry
to improve project visualization, design, and communication.

4 Transparency MarketdReart (n.d.). Extended Reality (XR) Market. Retrieved from:
https://www.transparencymarketresearch.com/extendedality-xr-market.html(last visited on February 22023

5 Emergen Research (n.d.). Industry Report: Extended Reality Market. Retrievedtfromiivww.emergenresearch.com/industry
report/extendedreality-market(last visited on February 22023

6 EC (2022)Vigkos, A., Bevacqua, D., Turturro, L., 8/BRIAR Industrial Coalition: strategic pageubli@tions Office of the European
Uniord w S i NA $i@hS/RlataFeN®p¥.&U/doi/10.2759/19753@ast visited on February 22023

17 ARtillery Intelligence (n.d). XR Global Revenue ForecastZiPAL Retrieved fromhttps://artilleryig.com/reports/xr-globatrevenue
forecast2021-2026/. (last visited on February 22023
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There is a broad consensus that a rising tiddnéXR market will rise all boatsor example, the
forementioned EU strategic paper confidently suggéists I arioué $gctors are trending upwards
and, in the future, more uptake is expected for social interactions and entertainment purptises.

To reman relevant in the dynamic XR markEREC@ust leverage technological advancemeints
the XR marketo address the challenges faced by its futuseis. Its success will depend on
establishing a solid business model that considersséss needs and adresses any barriers to
growth. This will b a critical factor in determiningREC® future success and is the topic of the
following section.

2.2 XRvaluechain &businesanodels

Smply having ositive market outloolis not enough foXREC@ thrive. Toensure thatusers

receive the value generatl byXRECQt will be necessary for the initiative to have a wagkigned
business model. Before developing such a model, it is beneficial to first analyze the value chain to
gain a deeper understanding BREOQ & A yap&afidhs R

Business models drthe value chain are crucial analytical tools that can belginessesinderstand
their operations and identify areas of improvement. Having a framework to analyze the options
available is vitdior decisionmakesto make informedchoicesabout market fi and stay ahead of
their competitors.

The business model concept is essentially the way a company creates, delivers, and captures value,
while value chain analysis is a systematic approach to examining thaliradiactivities that make

up a company's operationBothanalytical tools providealuable insights into a company's

operations and help to uncover inefficiencies, optimize processes, and find new sources of value
creation.

2.2.1 XR value chain

A value chaiis a progression of activities that a firm operating in a specific industry performs to
deliver a valuable product (i.ea,good and/or service) to the end customer. The concept comes
through business management and was first described by ddicPorter irhis 1985 besseller,The
Competitive Advantage: Creating and Sustaining Superior Perfordiance

Value chain theory has been applied in many fields, from manufacturing to seimities,physical
world and in the digital world. It is a valble tool to amlyzeactivities as logical sequence to
determine at which point in the process organization caadd value and therebgreate revenue
generating opportunities.

Just like other industries or marke®$R can @mapped as a value chaifor example de Regtet aP°
have adapted Value chain theoryvotual reality, augmented reality and XReeFigue 5: XR Value
Chair). At a highlevel,the XRvalue chain comprisesix core processes that can be divided into tw
main areas: (1) Content Activities, which should be considered primary activities, and (2) Support
Activities, which refer to digital infrastructures and hardware.

8EC (2022). Vigkos, A., Bevacqua, D., Turturro, L. MR/A#R Industrial Coalition: strategic pageublications Officef the European
Uniord w S i NA $i@hS/RlataFeN®p¥.&U/doi/10.2759/19753@ast visited on February 22023

19Porter, M. E(1985).The Competitive Advantage: Creating andt&nig Superior Performance. NY: Free Press

20de Regt, A., Barnes, S. and Plangge@@0 The virtual reality value chaiBusiness Horizon63(6), pp.737748.
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Figue 5: XR Value Chain

The content segment of the model casts of three core processes: content creation and capture,
content management and processing, and content marketing.

2.2.1.1 Contentcreationandcapture

Firms pursuing these presses add value through generating original virtual reality content through
two complementary techniques: creation and capture. Content creation encompasses the digital
production of materials by making use of programming and animation techniques to gethelo
content. Content capture relates to recording rdif¢ photo or video contat.

2.2.1.2 Contentmanagemenfndprocessing

Technological software that enalslthe conversion of digital content and raw 3d0otage into
usable formatgs crucial to ready the content for distribution and mainstream usage. Firms add
value by reconfiguratioand postproduction editing of thecontent. Based on the tasks that are
performed and the technological tools and services that are implemented to dihase processes
can be divided into a few subclassifications. Content rendering, content stitchingdaimd,
content compression, and content modeling all pertain to the visual content.

2.2.1.3 Contentmarketing

Firms involved in this step of the value ahact as market makers by providing user access through
downloading or streaming services. Their primiagks are to host, market, sell, and distribute
content through various portals and platforms

Looking at the support activities, it is apparent tldggital infrastructures and services play a central
role. The support activities segment of the framewodasists of three core processes: data
support, delivery support, and interfaces and systems support
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2.2.1.4 Datasupport

Firms pursuing these processes a@due by providing the processing power and IT infrastructure
and networks necessary to distribute thentent to endusers. Content distribution networks are a
crucial layer in the overall ecosystem

2.2.1.5 Deliverysupport

To facilitate user interaction witthe digital content, firms that provide delivery support systems
(e.g., computing platforms, supportingitdware) are required, enabling the experience to run
smoothly.In addition to hardware support, payment support becomes particularly important when
XRis implemented as a sales channel. The payment praoessappear as a smooth and immersive
VR experiece to enhance virtual commerce.

2.2.1.6 Interfaces angystemssupport
This part of the model covers the technological components of delivery systemartable user
interaction with the digital contenteither as an input device or output device.

2.2.2 XRECW®alue dain

At first glance XREC@ a comprehensive solution to a particular problem, becauisean
ecosystem for frictionless content transformaticereation, curatiopandtransaction

Figure6 presents aconceptual design fokREC®. This model of whaXREC®hould be
technologically capable of deliveriegn be mappednto the XR value chain:

1 Therepositoriesinfrastructure is both a data support component as well as a content
managementomponent.

1 TheBlockchairand monetizéion module should be considered a delivery support aspect.

The suite oiXR servicéssupportcontentcreationand content processing activities.

1 Finally, the user interface (with theontent sourcing & filteringunctionality) is an interface
supportadivity.

=

This higHevel mapping confirms that XRECO is indeed a comprehensive solution (that is, it includes
activities for each partfathe value chain). However, the question arises if XRECO is not, in fact, a
combination of two distinct value chains. Argument can be made that XRECO serves two different
types of users:

9 Users interested in the content creation and transformation dalitées of XRECO. These users
will derive value from the 3D content creation tools like NeRF and volumetric captusetypéi
of user will perceive the data repository infrastructure as useful in the sense that it serves as
input for certain creative proesses, but not as a means in itself. Without the content creation
tools, the repository on its own will not generate walfor this type of user.

i Users interested in finding and retrieving 3D content. This type of user will derive value from the
content earch, licensing, transaction, and curation capabilities of XRECO. For this type of user,
the emphasis is not on the 3@mtent creation tools and technology, but on the searchability of
the repository and its ability to facilitate the licensing of exigtassets.

21 pleaseefer to 2.1 for a detailed explanation tfie componentsmentioned in this set@n.

22 XReco will use NeRF for creating 3D assets and 3D scenes/environments based on 2DTfoesgeld be consideredot only a
content processing actiyi, but a content creation activity in its own riglh this sensé&XRecaims to compete witltontent creation
technologiedike CGI
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Figure6: XREC@onceptual Model

In this stage of the project, we have not yet datied user characteristics, but it is important to keep
in mind that differenttypes ofusers might exist, becse different users will derive value from
different aspects oKRECQOT herefore, the conceptualization BREC@s a comprehensive solution
mayor may not be correct, in the sense that it combimes (or more) solutions.

To provide a framework for anaiyg the interaction of multiple value chains, we turn our attention

to the theory on business ecosystems. In 199&ibess strategist James Moéteadopted the
biological concepof ecosystem®® | S & dz3 3 Schripary belvigwed not ad a member of a
single industry but as part of a business ecosystem that crosses a variety of industries. In a business

2 Moore, J.F. (1993Predators and Prey: A New Ecology of Competititarvard Business RevieRetrieved from:
https://hbr.org/1993/05/predatorsand-prey-a-new-ecologyof-competition (last visited on February 22023
24The term "ecosystem" was first used in 1935 in a publication by British ecologist Aehsiey

Tansley, A. G. (1935). The Use and Abuse of Veg@h€oncepts and TermScology16 (3): 284307
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ecosystem, companies coevolve capabilitteound an innovation: they work cooperatively and
competitivelyto support new products, satisfy customereds, and eventually incorporate the next
round of innovations

2.2.3 XREC@dded value; the ecosystem

Historically management sciences have tendedthink about markets as vertical horizontal
markets.In the past, competition was thought of as a simple battle between products and
companies in a particular market. However, this traditional view of competition ignores the larger
context and enviroment within which a business operates. The new approaatotopetition is to

view it within the context of a larger ecosystem of interacting organizations and individuals, where
cooperation as well as competition is necessary for success.

This ecosystemrmcludes suppliers, lead producers, competitors, and ogttakeholders, who
coevolve their capabilities and roles over time. The function of an ecosystem leader is valued
because it enables members to move toward shared visions, align their investmemf&cn
mutually supportive roles. Therefore, ecosystems an antidote to competition as it is historically
interpreted because they offer a broader, more collaborative approach to doing bughess.
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Figure7: XREOas an ecosysim

Ecosystems are a particularlgaful way of thinking in cases of the interconnection of multiple value
chains, which seems to be the case with XRECO.

2>Moore, J.F. (1996). The Death of Competition: Leadership and Strategy in the Age of Business Ecosystems. New Yotkdahbér Wiley
Business.
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The rise of ecosystems moves value away from traditionally vertically integrated business models
and nstead drives value concentratiaminterconnected, networkedbusiness modeldVe often

refer to these business models as mugltiled platforms, as they create value by organizing
interactions across different types of stakeholders across the ecosyhtean.ecosystem, we see
three typesof business models emergé\ggregators, Integrators, and Infrastructurés.

Aggregatorsare business models that aggregate consumer demand and capture data at scale
through consumefacing services. By controlling consumelationships and data, aggregators act
as gatekeepers of market access for producers.

They perform three key functions in a business ecosystem: (1) provisioning consumer setrvices, (2)
managing consumer data insights, and (3) matchmaking between prsland consumers.
Aggregators engage consumers through dai@en personalization and haldesign, capture
consumer data at scale, and facilitate markétle transactions by matching thiphrty producers

and their products/services to consumefs 2 R lte&HYy#ants like Facebook, Amazpand Google,

are examples of aggregators

TYPE OECOSYSTEM Examples

AFacebook => high engagement to aggregate demand.
Aggregators AAmazon Prime & Alexa => aggregate demand towards its
commerce and media services.
AAmadeus => integrate airlines wittavel agencies.
Integrators AGalileo => integrate across multiple financial services providi
one-stop access to Fintechs and Ecommerce
AAWS => compute infrastructure
Infrastructures AShopify => commerce infrastructure
ASwift=> international bankinmfrastructure

Tablel: Examples of ecosystems according to type of ecosystem

Integratorsmanage interactiongtypically business to businedstween supplyside
producers/manufacturers and demarside disributors by using APIs. By acting as switchboards,
they connect productiorside services with digital distribution environments on the consumption
side. Integrators create opportunities to bdle multiple services from different producers,
streamlining ogrations across an increasingly modular and diverse ecosystem.

They perform three key functions: (1) integrating productgde services into a or&op storefront
for distribution partners(2) facilitating data exchange and matchmaking between
manufacturers/producers and distributors, and (3) aggregating data across distributors and
providing analytics to production partners.

26 Choudary, S.P. (2022). Ecosystem business models: AwegaiBabstackRetrieved fromhttps://platforms.substack.com/p/ecosystem
businessmodelsa-teardown (last visited on February 22, 2023)
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Infrastructuresprovide essential production infrastructure, stdards, information services, and
data assets that support and ealinateafirms' production activities. Examples include operating
systems like iOS, compniyinfrastructures like AWS, commerce infrastructures like Shopify,
coordination infrastructures ke the Autodesk Construction Cloud, and data infrastructure like
Google's DeepMind.

Infrastructures perform three key functions in an ecosystem: (1) formulating a future vision and
roadmap for the ecosystem, enabling producers to align their own roadniidypecosystem
milestones; (2) providing industwide data and kowledge services to their ecosystem, leveraging
machine learning models and other key assets; and (3) expanding to attracp#rigdservice
providers to the ecosystem.

Based on interviewwith consortium members and conversations with the Executivar@eve have
reached the preliminary conclusion th4REC@s an ecosystem shares characteristics with both an
integrator ecosystem and an infrastructure ecosystem.

2.2.3.1 WhyXRECG@ an integratoplatform

TheXREC@Qlatform, as an integratomanages B2B ecgstem interactionsand as such acts as a
bridge between the supplgide and demangide players within the XR landscape, providing a
seamless integration of product provisioning and distribution environments. As an integk&®B&CO
uses APls to manage @émactions betweertontent creators, producers, and distributors. This
integration enableXREC@ act as a switchboard, facilitating the exchange of data and information
between the different systems and applications within the ecosysfamnctionalitiedike the data
repository, search and retri@tand the rights and monetization modules are geared towards this
layer.As such

1 XREC®@an create a onestop storefront for distribution partners. This integration streamlines
the distribution process, makingeasier for distibutors to access the content they need.

1 XRECOanfacilitate matchmaking between content creators and producers on the stggéy
and distributors on the demansdide. This matchmaking process helps to ensure that the right
content isdelivered to the ight distributor, resulting in improved efficiency and effectiveness.

1 In addition to facilitating the exchange of data and informatiREC@ay also aggregate data
across distributoren the consumption side of the ecosystem. This dajgregation provies
valuable insights intaserbehavior and trends, allowing production partners to better
understand the needs and preferences of their target audigffimeexample, for which typef
2D assets doedemand exist?)This information carhien be used t@ptimize the production
process, improving the overall quality of the content and services offered to consumers.

1 TheXRECQIlatform canact as an intermediary between the production and consumption sides
of the ecosystem, providing a critidank betweenthe different systems and applications. This
integration allows for a seamless flow of data and information between the different players
within the XR landscape, ensuring that tteanwork together effectively and efficiently.

2.2.3.2 WhyXREC®@an infrastructire platform

Infrastructure platforms play a crucial role in supporting and facilitating production activities within
organizations. These platforms provide access to essential production infrastructure, standards, and
information servicesas well as valble data asset$-unctionalities likevolumetric capture,

delighting and relightingr NeRF argeared towards this layer, as it allows the usep&sform
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(parts of) its production procesgith XREC@hfrastructure As a consequengthe user will not need
to develop this infrastructure #mouse(for which they might lack the knoWwow) or outsource tleir
production to third partiegwhich might be expensivels such

1 XREC@ay be abldo formulate a comprehensive view of the emergempsystem and specify
roadmap milestones that organize and support the ecosystem. By doibkiREC@vill help
producers align their own roadmap with these milestones, allowing for a more cohesive and
effective approach to productiorzor exampleXREC@ay formulate a roadmap to create a
comprehensive image database of all European towns over 50,000 inhabitants. This might
stimulate local photographers to start uploading images according to this roadhmapher
example is thaKREC®©ould detect a need for ctin features and by setting priorities and a
roadmap align technology producers or developers to make resources available according to this
scheduleThis is particularly important in today's fagsiced and constantly changibgsiness
environment, wherghe ability to adapt and respond to new opportunities and challenges is key
to success.

1 In addition to its role in organizingREC@ayalsobe well positioned to provide knowledge
services to the ecosystem. This is due taiiity to capture industrywide data on production
processes, which allows it to provide insights and recommendations that are relevanpdad
date. This knowledge can be used by producers to improve their processes, increase efficiency,
and reduce cds, ultimately leading to icreased competitiveness and profitability.

9 To further support the ecosystemXREC®©an also expand its reach by attracting thjrairty
service providers on board. By working with these providéRE-C©an offer a wider range of
services to the ecosystemroviding even greater value to producers. These tpiadty
providers can bring new and innovative approaches to production, helping to drive innovation
and progress within the ecosystem.

In conclusion, infrastructure platforniike XRECQIay a criticalole in supporting and facilitating
production activities within organizations. They provide access to essential production
infrastructure, standards, and information services, as well as valuable data assets, and help
producersalign their efforts and rodmap with the ecosystem. Furthermore, they provide

knowledge services that can be used to improve processes and increase competitiveness and are
expanding their reach by attracting thighrty service providers.

It is importantto distinguish clearly betwen different roles folXREC@ithin the ecosystem and
therebyacknowledge thdaypothesis thalXREC@ight be two different ecosystems layered on top
of each other.

The infrastructure ecosystem is the foundation of filatform, providing the necessary tecology,
standards, and data assets that are critical to the creation of products and services. This layer is
responsible for providing the underlying technical infrastructure required for the production

process, incluthg hardware, software, data managentesystems, and communication networks. It

is essential to ensure that the infrastructure is robust, scalable, and secure, providing the necessary
stability to support the production process.

The integrator ecosystemnahe other hand, manages the intetam between production and
distribution partners. This layer ensures that the production process runs smoothly and efficiently. It
also facilitates the exchange of information between partners, allowing fosti@al collaboration

and coordination. Thigyer is crucial in ensuring that the production process is streamlined and that
partners are able to work together effectively.
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The business model and monetization strategy for each layer will be different as eachdaytr
own specific capabilities drsolves different customer pains.

2.2.4 ldentified business models

Broadly speaking, three types of business models exist in thei3Ress universé

9 Advertising (brands pay)
1 In-app purchases (users pay)
1 XRasa-service(b2b)

Brands are really coming arounid the fact thatXR has inherent capabilities smvertiseproducts in

newways8, for examplehe IKEA Place app utilizaRi 2 | f f 26 Odzai2 YSNBR G2

furnishings in their own space, so a customar ozake sure the product is the right sizesign, and
function for their room?®°

In-app purchases (IAP) are fitting for lotsX6¥ experiencedecausexR is too early and unproven to
getusersto pay upfront for premium aplations.For example, BlenderK# freeto try out, and
comes with a pemium subscription plan as an-application purchase for power users

While the first model (advertising) involves brands paying and the second model (IAP) involves users

paying,XRaaS serveanyone buildingiv LIN2 RdzOG &d® ! Yy R ¢ Ktoals talidv& e Q NB

friction or boost capabilities{RaaSsihandling backend heavy lifting or democratizing advanced AR

capabilities like graphics creation or 3D rendering.

LJF

A goodexample obRaaSsb A I y 1 A OQ& wS I fwastle¥elaber to sefvekiST 208 Jr Ly(8 Q a
own needs. Thatvas everything from scaling capacity for surges in use, to a geospatial engine that

determines wherdPokémorhatch. NowNianticis spinning it out as a developer fitam.

In connection WitlKRECQ & @I f (8e8Se@i&nl2.R. KREC®alue chai), an XRasa-service
business model ia natural fit, rather than advertising or iapp purchases{Rasa-serviceas a
business model is also consistent WRRECQstated objective to dvelopanecosystem obusiness
partners across industries.

In this context, it is important to rememberthati A &ay Qi Sy 2dzZaK G2 23S
you also need a way to sustainably monetiz&littee things are necessary to geaiera sustainable
profit stream froman ecosysteni™:

1. Keystone contributionsome element or activity it can uniquely own and control that is
essential for the ecosystem to create value disers.
2. Tollgates to collect revenuethe tolls may take the form of:
- license fees,

27 Adapted based oBolard, M. (2019). XR Talks: 3 Business Models for ConsumARARiderRetrieved from
https://arinsider.co/2019/05/24/xrtalks-3-businessmodelsfor-consuner-ar/ (last visited on February 22023

28 ARingiler (2018). Advertising in AR: 3 case studies. RetrievedHtomi//arinsider.co/2018/08/14/advertisingn-ar-3-casestudies/
(last visited on February 22023

291SM (n.d.) Sales and Marketing VR/AR/XR Use Cases. Retrieveldtipeniismguide.com/integrateestrategies3/vr-salesmarketing/
(last visited on February 22023

30 Although thesourcepresentsthis application as an example of Marketing VR, imterpret thisapplication as an example of augmented
redity wherebythe application allowthe user tosee digialized funiture, szed to dmension,overlayedonto their adual roomby
pointing the camera of the phone.

3t Williamson, P. and Meyer, 8e (2019). How to monetize an ecosystétarvard Business RevieRetrieved from:
https://hbr.org/2019/09/how-to-monetizea-businessecosystenylast visited on February 22023
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- royalties, or commissits on transactions within the ecosystem;
- ashare in the revenues of the products and services that partners supply;
- the profits on valueadded products or services created using the data and
knowledge from the ecosystem.
3. The profitson valueadded produts or services created using the data and knowledge from
the ecosystem.

To illustrate these principle3able2 provides two examples of monetization strategies for both an
integrator ecosystem and an infagcture ecosystem.

BECOSYSTEM KEYSTONE TOLLGATE MECHANISM INNOVATION AND
CONTRIBUTION RENEWAMECHANISM

Integratorg Collates airline sea Fees it charges to process Diversification
Amadeus availability and airline ticket bookings => - help airlines handle
pricing data for airlines pay Amadeus checkin and
travel agencies about EUR 4.30 euros for departure
each booking it handles - helpairlines expand
their ecommerce
activities
Infrastructureg Customizable Subscriptiorfees Integrations with:
Shopify online storefront ~ (monthly/annually) + - Marketing solutions
platform commissions on credit (leads, engagement
cardtransactions data)
- Backoffice

solutions (order
fulfillment, finance)

Table2: Examples of monetization strategies ézosystems

2.3 Concluding remarks omarketanalysis

Based on thorough market research, it is evident that the current economic climate is favorable for
XREC® growth. Despite the impact of COVIB, projections for the European XR market are
expected to se significant growth in the coming years, reachingaket size of EUR 35 billion to
EUR 65 billion by 2025. The outlook for the medium term remains positive, with continued growth
projected into the 2030s.

These positive forecasts are driven by sevel@a trends in XR, including advancements in

hardware and software, which are expected to drive adoption and innovation in the sector. Although
there may be barriers to growth, these are considered to be temporary hindrances rather than
permanent roadbloks.
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There is no shortage of sources citing excitiegds for many different sectot$ including medi,
tourism* and mobility’®, currently the principal sectors of interest SSRECCFor the months ahead
three challenges remain to be resolved:

1 Validatemedia, tourism, and mobility as customer segments to focus on. The section on
Exploitation will provide further detail about the various validations to be done as part of the
humancentered design process.

1 Do a deepdive sectorial market analysis basedwatidated customer segments.

1 XRis arapidly advancing sector and therefore market expectations are subject to revisions
permanent basis. As part of the project, we intend toyide a continuous market monitoring
with the intent on reviewing the kst market information each quarter and where necessary
update our forecasts.

Through an analysis tiie VR value chain and a mappingd®ECQ&a O2 NB Fdzy Ol A 2
to demonstrate that multiple value chairexist withinXRECQ& 02 y O §i.Jihddhdory & S &
ecosystems specifically addresses situations e$éttypes of multsided platforms whereby
multiple value chains intersect.

Ecosystem theorgharacterizegn ecog/stem according to its principainctionsasAggregator,
Integrator, or Infrastructuré®. Having analyzedRECQ& RS & A 3y Asyheoiykvéave A 3
reached a preliminary conclusion thdREC®erves different types of useeither as (1) an
integrator ecosystem curating content and facilitating the exchange of 3D maedel (2|an
infrastructure ecosystem enabling a user to transform input data into 3D assets.

32XR Today (2022). The Top XR Trends to Explore in 2023. Retrieveufientivww.xrtoday.com/mixedreality/the-top-xr-trends-to-
explorein-2023/ (last visited on February 22023

33 Jio Bsseract (2021). 5 Trends in XR that will transform the futfitddemlia & Entertainment. Retrieved from:
https://www.linkedin.com/pulse/5-trendsxr-transform-future-mediaentertainmenttesseractimaging/(last visited on February 22
2023)

34 StartUs Insights (n.d.). Top 9 Travel Trends & Innovations in 2023. Retrievedtfroniiwvww.startus-insights.com/innovators
guide/travettrendsinnovation/#xr(last visited on February 22023

35 StartUs Insights (d.). Discover Top 10 Mobility Industry Trends & Innovations in 2023. Retrievedifitom//ww w.startus
insights.com/innovatorguide/top-10-mobility-industnrtrendsinnovationsin-2021/#augmenteevirtual-reality (last visitel on February
22 2023)

36 Choudary, S. P. (2022). Ecosystem business models: A tea®iobatack Retrieved from:
https://platforms.substack.com/p/ecosystefusinessmodelsa-teardown (last visited on February 22023
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3 Exploitation

TheXREC®@xploitation strategy islesignedo provide guidance to ConsortiuRartners for an
effective exploitation of the project results. In ghéection an initial framing of strategic aspects is
shown.

It describes what th@rocess for creating thexploitation strateggyXREC®inimum Viable Roduct
(MVP) vill come tolook like, how it could address current needs, deliver benefits to custonmets a
markets in the futureand how it could be jointly commercialized and monetized.

3.1 Methodology

This sectionfocusses orthe methodologicalinderpinnings ofexploitation withinXRECMHere, we
will look at thedesign and business approaahd toolsof the XREC@xploitationmethodology

3.2 Exploitaton components

This section briefly describes the methodology specifically defined and implemented KREE€O
WP6 team to maximize the exploitation of the outcomes to be generated during the project lifetime.

The implementation of théhere describedteps will be accompanied by communication activities
undertaken by the dissemination team (describedattion 4 Dissemination & Communicatafn
the present deliveaible) as well as or®-one demos with prospects.

The followingcomponents influenced byHumanGCentered Design(HCD (for a morein-depth
overview seesection 3.3 The Humebentered Design procédsand most of the tine implemented,
analyzedand processed in parallel, have been put in place stguffiom September 2022 onwards,
with the challenging objective to develop an integrated strategy for the exploitation of the project
results at individual and collaborativevid:

3.2.1 Componentl: market andcustomeranalysis

In line withHCDmethodology, the first step in the exploitation strategy involves conducting a
comprehensive analysis of the curreXi®market and identifying the gaps and needs of the
customers. This steprioritizes the(end) users,andcustomers, by taking into congichtion their

needs and preferences to inform the strategy. The objective of this step is to lay the foundation for
defining a sound exploitation strategy by analyzing the current markeidgentifying potential
opportunities for exploiting the results tfie XREC@roject. Section 2viarket analysiprovides the
framework for identifying the most relevant exploitation paths for key exploitabiEeomes

ensuing that the enduser isalways at the center of the strategy.

3.2.2 Component2: creation of exploitation strategies

To understand the expectations and plans of each consortium member for using the project
outcomes in their businesses or further research\aiigis, specific interviegrwere and will be
conducted. This step takes a-design approach, involving the consortium members in the strategy
development process and ensuring that their perspectives and expectations are taken into
consideration.The indivdual exploitation plans W be revised based on the information obtained
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from these interviews, and the process for the partner intervievilsbe described irSection 3.5.1
Individual exploitation plans

3.2.3 Component3: Joint Business Clinics

To define an integrated strategy for exploiting tKREC@esults, three Joint Business Clinics (JBC)

will be organized. These workshopsanto present and demonstratXRECQ@key assets to business
experts from diferent markets, discuss their needs and gaps, and assesXR&Z ©ould

potentially deliver value to specific customer segments. The workshopsigaido initiate further
discussions with potential early adoptenscaexplore partnerships with external mpanies to invest

in the technological developments for future market uptakée JBCadopt a cecreation approach,
involving business experts in the strategy development process and ensuring that their perspectives
and needs are taken into consideratidfor furtherinsights se€ection 3.8.2 Joint Business Clinics

3.2.4 Componen#: XREC®alueproposition &commercialstrategy

Based on the inputthat will becollected during the JB@nd the extended market analgsia

Minimum Viable ProdugtMVP)and a higHevel business modelill be defined. This step takes a
usercentered approach, taking into consideration the inputs collected from the workshops and the
market analysis to inform the development of tM/Pandthe business model. The workshopsl
allowfor (1)the assessment dfow XRECQsolutioncanbe appliedin specific marketq2) the
identification of key features customers are looking for in specific use case&3)the

development of unique alue propositions for different customer segments. Business models for
multiple selected use casesill be developed, ensuring that thelCDmethodology and concepts are
integrated into the commercial strategy. For further insights Seetion 3. XREC®alue

proposition
3.2.5 Component: IPmanagement

Before exploiing the results of an Etlinded collaborative project, it is essential to have a clear
understanding of the potential inputs brought into the project by legarticipant,of the common

goals and expected outcomes, and to come to a joint agreement otethes and conditions for the
useof and access to IP generated in the project. This step helps to avoid conflicts and supports
individual and joint exploitatin of results during interviews and the creation of individual
exploitation plans consortium meneips will be asked to list and describe theirTRe IP

management step takes a collaboratiotused approach, ensuring that all participants have a clear
understanding of the IP generated in the project and the terms and conditions for its use and
access’

3.2.6 Component6: resultsconsolidation withhumancenteredapproach

Thiscomponentintegrates the key project outcomes and lessons learned fitwerother
componentsto provide a comprehensive overview of the available exploitation options for the
XREC@roject. Taking the HCRpproach, we will bgutting the needs and perspectives of the
customers andisers at the forefront, to ensure that th¢REC®olution isdesigned and marketed in

37 XRECG@eliverable D1.2 Data Management Plaitl give further detailgo selected readers. This document
is not public
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a way that meets their needs and provides value. The results consolidation includes a thorough
evaluation of the potential impact of th REC@roject on various user groups, as well as a
consideration of ethical and societal ingations to ensure that th solution is socially responsible

and sustainable. This step provides a roadmap for the future development and commercialization of
the XREC®olution.

3.3 The HumarCentered Design process

TheXREC@ethodology and exploitation peess has been heavilyfluencedby HumanCentered
Design(HCDY S & LJSOA I £ f &83°1A8 suth@vé predentSagyoudnythe folfowing section a
short overviewof whatHCDmeans forXRECQa 2t ¢ @

HCD is cereation, a process of working with usersctedesign solutions, rather than designing for
them. This approach allowéREC@ tap into the knowledge and creativity of our target segments,
and to create solutions and services that are more likely to loptat and used.

9 Userfocused:HCDstarts byunderstanding the needs, wants, and experiencegsersand
customers In XREC@re work to identify the problems and challenges that users face and strive
to create solutions that address these issues.

1 Collaborative procesg94CDis a collaborativeprocessdetween stakeholderssuch as users and
consortium membersThis helps to ensurdnat the solution being designed truly meets the
needs of the people who will be using it.

1 lterative approach:HCDis an iterative process that involves repeated testing agfihement.
XRECWill create multiplevalue propositiongnd test each one with @ss to gather feedback
and make improvements. This helps to ensure thatrémultis the best possible solution for the
users.

1 Empathy:Empathy is a key component dCD At XREC@e aim to understand the users'
perspectives, emotions, and motivationsdmeate solutions that are meaningful and relevant to
them.

1 Inclusivity: HCDstrives to create solutions that are accessible and usable for a diverse range of
people, includig people from different cultural backgrounds and people with varying levels of
experience and expertise.

1 Holistic view:XRECQa takesba holistic view of the problem being addressed and the users'
needs. This means considering not just the immediatedseof the users, but also the larger
context in which they use the solution and the impact that the solution may have on theair live

9 Evidencebased:HCDis an evidencédased approach that relies on data and user feedback to
inform design decisions. THiglps to ensure that the solutions being created are effective and
meet the needs of theisers

The following facets of HCD areliraed inthe exploitation steps outlined iBection 3.2 Exploitation
steps While notoutright mentioned they are present in every facet of WP6 ahd activities that
stem from thiswWork Package

BLE59h O0YyPROPOD 2 KIFGQa GKS RATT SauBvdibm: S iideSo8iyinkina/ideo.chny/fRy/wReStEeA I3y G KA Y 1 Ay
differencebetweenhumancentereddesigrand-designthinking (last visited on February 22 2023)

3% DesignKitn.d.).What is Human Centered Des®Retrieved fromhttps://www.designkit.org/humanrcentereddesign(last visited on

February 222023
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3.3.1 Feasibility, desirability, and viability.

Toensure thatXREC® designedaround or for the needs of its future useend toensurethat the
innovative solution we are building and iteratiiggvhat customers and users need, itigicialto
consider three key factor$easibility, desirability, and viability

O
ah
Desirability

People

IEAYT

Desirability

Business

Feasibility
Technology

*Neco

Figure8: Where doeXREC@eed to be located?

Feasibiliy refers to the technical and practicaspects of the XR media ecosystem, ensuring that it
can be realistically developed and deployed given current technology, resources, and constraints.
Desirability refers to the usarentered aspects of the XR meeicosystem, making sure that it

meets theneeds and wants of its intended audience, in terms of features, user experience, and
overall value. Viability refers to the business aspects of the XR media ecosystem, including its
financial viability, ability to gnerate revenue, and alignment with theerall business strategy and
goals.

As suchmembers ofXREC@ill consciously and continually ask the following questions as to ensure
that XREC® a humarcentered soluin:

9 Desirability: Arewe solving for theright pain points?

1 Feasibility How can we builKREC@ make our produdiservice healthier and stronger?

9 Viability: Does our business model fit with the wXyREC©ustomers want to use and pay for
our solution?

There are several methods and tools tXECQusesto assess the feasibility, desirability, and
viability ofour solution. These include user research and testing, market research, and prototyping.
User research and testing is a crucial tool for evaluating desirability, as it akdavgather
feedbackirom users and make informed decisions about value proposition and servicdglarket
researchisused to assess viability by determining market demand and competition. Prototyping
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done mainly during Joint Business ClingeGection 3.8.2 Joint Business Cliyiissa valuable tool
for assessing feasibility and desirability, as it allog#® test and refineour busines models

3.4 Advisory Board

Creating an Advisory Board igi@at way to invite indusy leaders into an ongoing relationship with
our project so they can be partners in our success. They can be sounding boards, provide
introductions to prospective funders and clients, and they can prosidernalvalidation forour
project and business.

The list of experts in the Advisory Board includes:

FeL s OFEXPERTISE

Prof. Pablo Cesar (M) Research  Distributed and Interactive Systems; Hurm@entered
Multimedia Systems

Lisa Maria Wurzinger (F) Business  Immersive Storytelling & Experiess; Immersive media
Production; Business

Alexandre Rouxel (M) Research  Al; Innovation; Broadcasting/Media

Marloes Pomp (F) Business Human Centric Al; Blockchain; Metaverse; Web 3.0; Digital
Economy

Laura Hirvi (F) Research  Immersive Technologies; Metarse; Business

Jae Grant Malony (M) Business  Virtual Tourism; Business

Table3: Advisory Boarthembers

3.5 Individualexploitationplans

In this sectiorthe proces for individual exploitatioris discussed.

In M3-M4 we have conduckinitial interviews on partner level that served as input and data for the
deliverable you are currently reading. In these interviews we discussed the following topics:

Trends & Challenges

Other Emblematic Applications
Added Value )KRECO
Markets & Custmers

Key Exploitable Results
Community Value

IP

Standardization

= =4 =4 4 -4 4 -8 -9

The individual interviews gave a gdteta of insights concerning the current XR trends and
competitors which served dsasis forSection 2Viarket analysisFurthermore, the interviews served
to make consortium partners aware of the above topics and that they need to start thinking about
these things befee D6.2.

3.5.1 Individualexploitationplantemplate

TheXRECQ@roject emphasizethe importance of each pargr leveraging their own results for
maximum impact. To achieve this goal, we henstudedan approach to defining Minimum Viable
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Products (MVP) ansending outvalidation questionnaire® consortium partnersThese plans,
whichwill build upon the information presented irthe current deliverable and future insights will
prioritize the needs and perspectives afistomers andisers in theXxR marketincorporatingHCD
we aim to ensure that ouXREC®olutions are not only technically sound, but also meet tieeds
and expectations of the people who will be using them.

Thefirst versionof the individual exploitation plan consisting of Business Model Canvasses on
partner levelandinternalvalidationquestionnaireswill be included and updated from Deliverkb
D6.2 onwardAt this early stage, we wilbcus on the methodology and giaa overview of the
Individual Exploitation Plan questions, tables, and Business Model Canvas.

The Business Model Can&MC)was created by Alexander Osterwalder, of StrategyxRECWill
be using the Creative Commons version diggpby Design a Bietr Business and the concurrent
step-by-step guide they providé”

The individual exploitation plan wiliclude the following sectiondor the detailed survey text
please seé\nnexl: Individual exploitation plan

1 Exploitation Descriptionof an ndividual commercial exploitation plan to support tB&C.
Includes market focus, business plan, and commercialization strategy questionsll Asa
table to describe norcommercial project results.

9 Validation: By incorporating feedback and insights gathered through validation questionnaires
and other methods, we are able to iterate and improve upon our vahlo@ositionsto create an
ecosystem thawill truly resonate with and serve the needs of our target and&The
guestionnairemcludes questions oproductsandservices, marketand customers, commercial
andcommunity value, andPR protection.

3.6 AnXREC@xploitation overview

In this sectiorwe will givea preliminary overview of the way$REC@reates & XR ecosystenin

the upcoming months (M&4118), XREC@vill research and (in)validate our assumptions written
downin this sectionThis section will present a first combination and selectibpatential
ecosysem models that might inform thXREC®Xxploitation options, this selection is derived from
the options laid out irSection2.2.3XREC@dded value: the Ecosystem

As outlinedin Table 4below, the onsortium currently positionXREC@s a combination of
integrator platform and infrastructure platform:

40 Design a Better Business (n.d.) Business Model Canvas. Retrievedtfpomavww.designabetterbusiness.tools/tools/businessodet
canvaqglast visitedon February 222023
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ECOSYSTEM KEYSTONE CONTRIBUTION TOLLGATE MECHANIS INNOVATION AND RENEWA
MECHANISM

Integrator Integrate different What to do - Training of Al
stakeholders with - Learning effect
- Currently not easyo find, processing? - Network effect
share, use & reise content - Commssion on
- Authoring Tool transactions?
Infrastructure - Infrastructure for media - Infrastructure - Training of Al
- Contentsearch/discovery subscription - Greater lock in
- Content upload based ondata - Learning effect

- Content editing/ stiching size? - Economies of scale

Table4: Monetization of theXREC®@cosystem

Both ecosystemdescribed aboveo-exist, one on top
of the other. Each layer will have its own specific
capabilities and solves different customer pains.
Therefore, the business modah@ monetization
strategy for each layer will be different as wXRECO
is like taking a bite of a cheeseburger, there are 2
layersand depending on how you take the bite you
will taste more cheese or hamburger. For an
overview of the capabilities incled inXREC®ee
Section3.7.3XRECRey features For now it shall
sufficeto state thatthe XREC@tegrator and
infrastructureecosysten(s)will be built around core user and customer needs. The user and
customer may be an end consumer at the end of the value cbaiany intermediarycustomerwho
usesthe servicesto deliverresults such asreated content tliough our authoring tooldurther into
the value chain. During Joint Business Clinics these exploitation options and user and customer
needs will be analyzeaind interpreted,seeSection 3.8.2 JoirBusiness Clinider an overview of
this processFurthermore we will interview individual consortium partners taignthis exploitation
view across the consortium.

3.7 XREC®alue proposition

Figure9: TheXREC@&cosystem Layer Burger

Overall, thexRECQrocess of designing a value propositiomolves understanding the target
customer, defining customer segments adyzing the competition, and developing a value
proposition that offers real value to the customer. By followihg HCDproces, XREC®@an createa
valuepropositionthat istailored to the needs of our users and customers and help us stand out
from the @mpetition.

The procedures outlined igection 3.2 Exploitatiocomponentswill gather a significant amount of
information and data that will béundamental in determining thXREC®xploitation strategy and
value propositionWe willturn that information and data into valuable and validatemiue
propositionshy the following means:
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