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Planet Metaverse: 
S e a r c h i n g  f o r  a  p l a c e  t o  l a n d ?

Meta (Greek): with, after, between, among.
-verse: from universe

The metaverse is set to gradually become an integral part of people ’s l ives . It is expected to be used 

ever y where – from games and shops to science, construction, healthcare and education. 

The substitution of realit y with the imagined – transporting the user l iterally into a whole new world 

– could become possible for all kinds of products and ser vices . For investors, that will mean a wide 

range of opportunities tr ying to tackle dif ferent challenges and risks, each resulting in dif ferent 

outcomes. 

I t  is perhaps f i t t ing that the Greek word (μετά)  chosen 

to descr ibe this highly di verse emerg ing area of 

inves tment has not one meaning but several :  “among ”, 

“ w i th ”,  “a f ter ”.  However,  as the por ta l of the Mer iam 

Webs ter dic t ionar ies helpful l y point s out ,  “we can 

thank New Lat in , the language of sc ient i f ic 

nomenclature , for i t s use pref ix ing the names of cer tain 

disc ipl ines . In i t s most basic use , meta - describes a 

subjec t in a way that t ranscends i t s orig inal l imi t s , 

considering the subjec t i t sel f as an objec t of ref lec t ion1.” 

In other words , the metaverse was meant to be a wor ld 

t ranscending the l imi t s of real i t y,  and yet only as a 

ref lec t ion of real i t y. 

In more s imple terms , the metaverse is def ined as a 

dig i ta l  representat ion of the real .  In this dig i ta l l y 

created wor ld , people w i l l  be able to connec t to 

ever yone and ever y thing in the bl ink of an eye and 

take par t in immersi ve exper iences that can look and 

feel ver y c lose to real wor ld exper iences . 

Fantasy becomes reality?

Some may be forg i ven for p ic tur ing spending their 

evenings in their rock ing chairs and, wear ing specia l 

v ir tual real i t y gog g les ,  “boarding ” a v ir tual p lane, or 

“ v is i t ing ” the Roman Col iseum, “going shopping ” to 

Gucci for a new out f i t  for them (or for their avatar) , 

or “going ” to a concer t of their favour i te ar t is t .  The 

metaverse wi l l  be a g iant mix of real -  recordings of 

what ac tual l y took place in the real wor ld - and 

imagined, w i th a l l  the content generated by ar t i f ic ia l 

inte l l igence (A I ) . 

Some of the Metaverse would cer tainl y be pure 

enter tainment . But what i t  w i l l  be able to do and the 

impac t i t  w i l l  have on the economies and societ ies 

a l ike, is l ike l y to be much more wide-rang ing and 

signi f icant . 

1.  �h t t ps : // w w w.merr iam - webs ter.com / words - a t - p la y/me ta - ad jec t i ve - se l f - re ferent ia l
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Chicken or Egg? 

Much of the conversat ion about the metaverse is 

centred around i t s enter tainment and commerce 

possib i l i t ies .  But that ,  in fac t ,  represent s only the t ip 

of the iceberg of the potent ia l  monet isat ion 

oppor tuni t ies of this technolog y. In contras t to i t s 

consumer areas , indus tr ia l  appl icat ions represent a 

huge bulk of the metaverse ’s development , hav ing la id 

i t s foundat ions over 70 years ago. 

The root s of the indus tr ia l  metaverse go back to long 

before the age of the Internet ,  to the dawn of the 

computer era i t sel f  and to Computer-A ided Design 

(C AD). This term dates back to the 1950s , when sc ience 

eng ineers designed some of the ear l ier graphical 

display s ys tems for computers . I t  was a s tat ic s ys tem, 

of fer ing a shot in t ime v iew, w i thout the abi l i t y to see 

a progression over t ime. That came a lot later.

Then came an immersive dig i ta l  real i t y separate f rom 

the physical wor ld - w i th v ideo games in 1980s. A 

notable break through for consumer appl icat ions came 

about 20 years ago, when the San Francisco -based 

f i rm L inden created “ Second L i fe ’ ’ ,  a v ir tual wor ld 

inhabi ted by avatars . A s par t of this game, people 

represented by their avatars could interac t w i th other 

par t ic ipant s ,  bui ld ,  create, shop, and trade v ir tual 

proper t y and ser v ices w i th one another.

The metaverse technolog y is a lready used for a w ide 

range of indus tr ia l appl icat ions: f rom design, be i t cars 

or bui ld ings , to inf ras truc ture maintenance, or 

designing and tes t ing the deployment of 5G. 

Dig i ta l  t w ins are current l y being introduced to the 

wor ld by many indus tr ia l  companies . These dig i ta l 

representat ions of objec ts and places go a s tep fur ther 

than the tradi t ional s imulat ions by a lso compr is ing a 

four th dimension: t ime. They are fed by real t ime data , 

captured by a l l  k inds of connec ted sensors that can , 

for example, measure temperature, a ir qual i t y or 

energ y consumpt ion. Using a real t ime dig i ta l t w in wi l l 

prov ide users wi th an exac t dig i ta l copy of a real objec t 

at any moment in t ime. In a dig i ta l  env ironment , 

problems can be found, analysed, and f ixed before 

they sur face in the real wor ld. This technolog y can 

a lso be used to great ef fec t in a g lobal economic 

ef f ic ienc y dr i ve, to s tress tes t and opt imise 

maintenance, t raf f ic ,  a ir qual i t y,  energ y consumpt ion, 

capaci t y ut i l isat ion or inventor y management .

In this paper... 
In this whi te paper you wi l l  read about the or ig ins of 

the metaverse, the basic pr inc ip les on which i t  was 

bui l t ,  i t s key appl icat ions , and some of the mos t 

exc i t ing inves tment oppor tuni t ies l inked to this 

technolog y. 

You wi l l  learn about how the basic v ir tual real i t y 

technolog y emerged long before the Internet , and how 

i t  has gradual l y evolved over the years to of fer new 

technolog ical solut ions for cur ing the s ick ,  opt imising 

bui ldings and machines , and mak ing c i t ies c leaner and 

more energ y ef f ic ient . 

Throughout the paper you wi l l  f ind case s tudies , 

examples f rom the metaverse ’s his tor y and our v iew 

of the future of this fasc inat ing v ir tual wor ld.
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2 .  �h t t ps : // w w w.techtarge t .com / wha t i s /de f in i t ion / Web -30

Internet Decentralised: 1.0, 2.0, 3.0! 

Jus t as in the ear l y days of the Internet ,  the metaverse 

does not yet ex is t as one interconnec ted ent i t y.  There 

are several ,  independent l y func t ioning metaverses 

centred around di f ferent sec tors and speci f ic 

appl icat ions , such as defence, manufac tur ing , 

educat ion , heal thcare, sc ient i f ic research and so on. 

The t ime has not yet come when, as w i th the modern 

Internet ,  users can move seamlessl y f rom one 

metaverse to another. 

One, interconnec ted g lobal metaverse, not owned by 

any par t icular indiv idual or company, is expec ted to 

be based on a new decentral ised internet ,  the so -

cal led Web 3.0. There wi l l  be a major change in the 

way a l l  data is held – no longer by large companies 

such as Meta Plat forms or A lphabet but through 

blockchain technolog y. This should help to reduce the 

r isk s around pr i vac y and the use of data , w i th 

b lockchain a lso becoming one of the main creat i ve 

forces of the metaverse, together wi th A I and machine 

learning. 

I t  took over 10 years to t ransi t ion f rom the or ig inal 

web, Web 1.0 ( “ read-only Web” ) ,  to Web 2.0 ( “ the 

par t ic ipat i ve socia l  Web” ) ,  and i t  is expec ted to take 

jus t as long , i f  not longer,  to ful l y implement and 

reshape the web wi th Web 3.02.

Figure 1: The metaverse: Industrial and Consumer

Source :  D e lo i t te Research and A na l y s i s
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The Many Hatsof the Metaverse 

A s we ment ioned, the appl icat ions of the metaverse 

wi l l  be wide ranging , spanning many sec tors and t ypes 

of human ac t i v i t y.  In other words , the metaverse may 

do di f ferent things for di f ferent sec tors .

I t s func t ions can be dis t inguished by what the 

technolog y is used to do, for example to v isual ise, 

communicate, achieve bet ter col laborat ion , design , 

operate, inves t igate, enter tain , or help transac t .  Then 

there are the so-cal led “ ver t icals ”,  i .e. where metaverse 

appl icat ions are used in a par t icular contex t ,  such as 

a sec tor,  indus tr y,  or speci f ic projec t ,  such as the 

heal thcare ver t ica l ,  or inf ras truc ture ver t ica l .
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Managing expectations 

At an abstrac t level ,  the core objec t ive of the metaverse 

is to enhance the immersi ve exper ience of our 

interac t ions wi th technolog y in a l l  i t s forms , fur ther 

br idg ing the gap bet ween dig i ta l v ir tual real i t y and the 

real wor ld i t sel f. 

In prac t ice, th is entai ls fur ther dissolv ing the human-

machine inter face di v ide. Innovat ions of the las t 20 

years ,  inc luding hapt ic screens and ar t i f ic ia l 

inte l l igence capabi l i t ies ,  have made user exper iences 

considerably more seamless , but there is s t i l l  a 

disconnec t ing ps ycholog ical barr ier bet ween the end 

user and the dig i ta l  content they are interac t ing wi th. 

Never theless , there wi l l  be eas y low hanging f rui t that 

the metaverse can pick wi th great ef fec t .  For example, 

v ideoconferencing has been ins trumental at keeping 

businesses going throughout the Cov id-19 pandemic , 

and “ v ir tual ”  meet ings cont inue to p lay an impor tant 

ro le as par t ia l  work ing f rom home becomes the norm. 

The metaverse wi l l  help fur ther blur the div ide bet ween 

being at the of f ice or work ing f rom home. That said , 

as a paral le l  exper ient ia l  d imension, the metaverse is 

intended to enhance the physical wor ld , and our 

ac t ions and decis ions taken there, rather than 

replac ing i t . 

Verticals: Use in Different Sectors

In the architecture, engineering and construction 

(“AEC ” ) ver t ica ls ,  d ig i ta l  repl icas which s tore and 

s tream an accurate dig i ta l  version of under l y ing 

physical assets – such as bui ldings , pieces of machiner y, 

or e lec tr ical gr ids - - are being created to enable bet ter 

communicat ion and col laborat ion bet ween 

s takeholders (across the cons truc t ion l i fec yc le of a 

sk yscraper, for example) and to improve operat ional 

processes (such as t rack ing real - t ime throughput 

ef f ic ienc y of an industr ia l p lant) .  Metaverse technolog y 

has also been used success ful l y in the res torat ion work 

carr ied out on the Notre Dame Cathedral in Par is , 

which suf fered ver y s igni f icant f i re damage in Apr i l 

2019, mak ing headl ines wor ldwide. A ful l -scale, 

interac t i ve dig i ta l  t w in of the cathedral was created 

for archi tec t s ,  eng ineers ,  and his tor ical exper t s to 

consul t a long the process . I t  brought together a weal th 

of informat ion about the s truc ture, f rom cons truc t ion 

sketches to 3D scans of i t s current s tate and wi l l  bui ld 

upon new data and informat ion as the res torat ion work 

cont inues 3. 

3 .  ��h t t ps : //ne w s .cnr s . f r/ar t i c l e s /a - d ig i ta l - t w in - for- no t re - dame
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Digital  Twins:  
Cornerstone of the Metaverse Vision

The digital twin is a digital, synchronised replica of an underlying process, system or asset. This is 

achieved via a continuous stream of real-time data (emanating from various sources, such as existing 

databases or Internet of Things (IoT) devices such as cameras, lasers, and sensors) that is fed into the 

digital twin and produces an interactive, observable output. Digital twins are therefore distinct from 

simulations. In contrast to a simulation, whose aim it is to predict the behaviour of a process, system 

or asset, a digital twin seeks to provide an accurate impression of what is taking place in real-time. In 

the metaverse, digital twins and simulations -- will work in tandem to provide immersive, interactive 

experiences.

The digital twin concept, supplemented by simulation capabilities, can be used in a huge variety of 

scenarios. 

Anything from smart cities and mobility patterns in the infrastructure sector (vertical), 3D virtual stores 

and showrooms in the retail vertical, to electrical grids and fusion reactors in the energy vertical. 

Indeed, it is harder to identify industries where digital twin technology won’t add value than where it 

will.

For example, a digital twin of a car would entail a virtual replica of the entire chassis, software, power 

train, electrical system, brake system, as well as the physical behaviour of the vehicle. This virtual 

replica would require data from sensors on real-time and past performance, inspections, as well as 

service history, configuration changes, parts replacement and warranty data. In turn, this digital twin 

could help car vendors streamline maintenance and improve their customer service. 

Digital twins will also be an important part of the connective tissue of the metaverse. Digital twins will 

be interconnected through digital twin super-systems that interact with each other. 

Taking it a step further, entire cities or supply chains could be mapped with the use of digital twins, 

providing detailed ongoing insights into very complex structures. Similar to how the internet is network 

of websites, the metaverse can be viewed as a network of 3D digital twins, with other functions and 

capabilities overlayed on top of it.
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Figure 2: Point cloud of the Notre Dame Cathedral in Paris generated from the 3D digitisation 
campaigns conducted by Art Graphique & Patrimoine (AGP) before the fire.

Source :  A r t  Graph ique & Pa t r imoine

In the healthcare ver tical, applications 

span a ver y comprehensive range of 

speci f ic uses. Invest igat ive and 

entertainment applications could  

give medical s tudents , pat ients and 

other users the abi l i t y to explore and 

interac t with informational hologram 

renderings of human anatomy. They can 

be used to learn about and stress-test 

f itness and health goals or pathologies, 

or ant ic ipate potent ial injur ies ,  

and train surgeons. Immersive 

environments can help doc tors to 

explain, and even show, disease  

s tates and treatment plans. Combined 

with hapt ics 4, ex tended real i t y and 

ar t i f ic ial intel l igence, dig i tal twins 

could be used for diagnostic purposes 

or fur ther detai led invest igat ions , as  

wel l as pre- and post-surgical 

inter vent ions.

4 .  ��Hapt i c s -  the use o f  techno log y t ha t s t imula tes the senses o f  touch and mot ion ,  e spec ia l l y  to reproduce in remote opera t ion or compu ter 
s imula t ion the sensa t ions tha t wou ld be fe l t  by a user in terac t ing d i rec t l y  w i t h phy s i ca l  ob jec t s .

Figure 3: Key metaverse applications in healthcare

Source :  Candr iam
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Making History 1:
Digital  Twins in Healthcare

There are many di f ferent t ypes of dig i ta l  t win-based s ys tems that are being developed 

and tes ted. Most of them wil l  incorporate A I capabi l i t ies to model morpholog y del ineat ion 

and conduc t interpretat ion (e.g . ,  local isat ion, volume and shape of organs , or a cancer 

tumour for example; del ineat ion of the l i ver vessels ,  l i ver volume and shape) ,  which is 

achieved using an A I -powered inference.

To create a dig i tal  t win , data is f irst taken from a wide range of patients to train the 
AI models of f l ine that work together to bui ld the Dig i tal  Twin. I t  includes contour ing of 

the main anatomical e lements of the body (or,  as shown in F igure 4 , of the knee and knee 

v ic ini t y,  such as car t i lage, l igaments , bones , and muscle) and key indicators related to 

them (such as the s train and s tress dis tr ibut ions exper ienced by the knee s truc tures , and 

the knee mot ion).  Other input data may cover s tress tes ts of v ir tual inter vent ions or 

surger ies (such as car t i lage repair,  anter ior cruciate l igament reconstruc t ion, and mot ion 

opt imisat ion).

Second, the model incorporates all the necessar y data from the specif ic patient . 
The c loser the dig i tal  t win simulates the pat ient ,  the bet ter i t  is for diagnost ics ,  p lanning , 

opt imising and execut ion of var ious treatments .

Digital twin -

lifelong, personalised 

physiological model updated 

with each scan, exam

Person-centric 

prevention and 

holistic treatment

Figure 4: Digital twin in oncology: the most frequently examined organs of human body

Source :  S iemens Hea l t h ineer s ,  F ebruar y 2023
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In the manufacturing  ver t ical ,  the re -creat ion of real -

wor ld s ys tems in a v ir tual env ironment w i l l  enable 

manufac turers to improve their supply chains and 

increase their overal l  operat ional per formance. B y 

leverag ing the metaverse, manufac turers w i l l  be able 

to cons truc t v ir tual fac tor ies that moni tor produc t ion 

l ines and assembly l ines in real - t ime as wel l  as t ra in 

employees on remote maintenance, equipment 

management , qual i t y assurance and more. I t  w i l l  a lso 

enable manufac turers to tes t their produc t s quicker, 

creat ing a v ir tual communi t y wherein designers and 

eng ineers can share, d iscuss and f ine - tune pre -

protot ype ideas . 

We gave jus t a few examples of how the metaverse can 

be used for di f ferent indus tr ia l  appl icat ions . I t  is 

di f f icul t ,  i f  not impossib le,  to be exhaus t i ve and tr y to 

present a comprehensive pic ture of how the metaverse 

wi l l  be employed wi thin economies . F irs t ,  the range of 

appl icat ions is v ir tual l y endless . Second, as has proven 

to be in the case of the Internet ,  i t  is di f f icul t to predic t 

how the tra jec tor y of the metaverse wi l l  develop and 

evolve w i th t ime, par t icular l y as more people s tar t to 

interac t w i th i t .  A l l  we know is that i t  w i l l  change and 

evolve rapidl y,  dr i ven by advances in technolog y and 

i t s growing popular i t y.

How big will it be?

Figure 5: Potential of the industrial metaverse market5
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Source :  A B I  Research ,  Eva lua t ion o f  the En terpr i se Me ta ver se O ppor tun i t y ,  T h i rd Q uar ter,  2022

5 .  ���h t t ps : // w w w.techno log yre v ie w.com / 2022 /12 /05/10 63828 / the - indus t r ia l - me ta ver se - a - game - changer- for- opera t iona l - techno lo -
g y/# :~ : te x t =T he%20 indus t r ia l%20 me ta ver se%20 cou ld%20 a lso ,w i th%20Taq t i l e%20 i s%20 one%20 e xample .
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Es t imates for the total market s ize of the metaverse 

var y w i ld l y and depend great l y on what is or isn ’ t 

inc luded in the calculat ion and what approach is used. 

For example, to take one such es t imate, the total 

metaverse market could reach USD 800bn in s ize by 

2024 , represent ing a ca . 13.1% compounded annual 

grow th rate f rom 2020 6. This es t imate covers l i ve 

enter tainment , gaming (sof t ware, ser v ices and ads) , 

soc ia l  media ads , and Gaming and AR & VR Hardware. 

In contras t ,  the McK insey es t imate is based on a 

bot tom-up v iew of the consumer and indus tr ia l  uses 

of the metaverse, as wel l  as on exper t inter v iews. This 

es t imate maintains that the metaverse could generate 

bet ween USD  4  tr i l l ion to USD 5 tr i l l ion by 2030. 

McKinsey expect this roughly 50% compounded annual 

grow th rate (C AGR) in tota l economic value bet ween 

now and then to be dr i ven by a conf luence of fac tors , 

posi t ing that the metaverse ’s appeal “spans genders , 

geographies , and generat ions ”.  In their assessment , 

consumers are ready to spend on dig i ta l  asset s and 

are open to adopt ing new technolog ies . McK insey 

found ev idence of companies inves t ing heav i l y in the 

development of metaverse infrastructure, and brands 

experimenting in the metaverse are repor ting posit ive 

consumer feedback .

Making History 2:
Building the Industrial  Metaverse

Jam (TAM*) today?

In June 2022, Siemens and NVIDIA said they are collaborating to enable the Industrial Metaverse 

and increase use of AI-driven digital twin technology that will help bring industrial automation to 

a new level.

In the Industrial Metaverse, companies of all sizes will be able to employ digital twins with real-

time performance data, create innovative industrial IoT solutions, leverage actionable insights 

from analytics at the edge to the cloud, and tackle the engineering challenges of tomorrow by 

maximizing the accessibility of visually-rich, immersive simulations7.

According to ABI Research, revenues for industrial 

digital twin and simulation and industrial extended 

reality will hit USD22.73 billion by 2025 as 

organisations use Industry 4.0 tools such as 

artificial intelligence (AI), machine learning, edge 

computing, and extended reality to accelerate 

digital transformation.

6 .  ���B loomberg In te l l i gence ,  h t t ps : // w w w.b loomberg .com /profes s iona l / b log /me ta ver se - ma y - be - 8 0 0 - b i l l ion - marke t - ne x t - tech - p la t form /
7.  �����h t t ps : //ne w. s iemens .com /g loba l /en /company/ ins igh t s /s i emens - and - nv id ia - par tner- to - bu i ld - t he - indus t r ia l - me ta ver se .h tml

* TA M i s  To ta l  A ddres sab le Marke t -  a l so ca l l ed to ta l  a va i lab le 
marke t ,  i s  a te rm tha t i s  t yp i ca l l y  used to re ference the 
re venue oppor tun i t y a va i lab le for a produc t or ser v i ce .
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Ult imately,  whi le such forecas t s are interes t ing , we also think that they are inherent l y f rag i le and put an ar t i f ic ia l 

cap on the potent ia l  market oppor tuni t y of the metaverse. For example, we think i t  is conceivable that many ( i f 

not a l l )  ver t ica ls out side those used in the B loomberg Intel l igence calculat ion wi l l  form par t of the metaverse 

market oppor tuni t y.  And al though McK insey uses a much wider perspec t i ve for i t s assessment , we think the 

metaverse could be more trans format i ve than even what they env is ion. On this point ,  we think the Internet and 

i t s impac t on the g lobal economy prov ide a bet ter vantage point f rom which to appreciate the true scale of the 

metaverse. Indeed, the Internet - -  f rom the fa ir l y pr imi t i ve form in which i t  had emerged in the 1960s and al l  the 

way unt i l  today - -  has ef fec t i ve l y t rans formed al l  aspec t s of the g lobal economy (whether direc t l y or indirec t l y ) , 

mak ing i t s so -cal led total addressable market near l y incalculable. Therefore, we think that prov iding a numer ical 

es t imate of the s ize of the metaverse is bound to prove inaccurate. Much more sensib le would be to asser t that 

the metaverse could be as big or big ger than the total market impac t of the Internet . In s impler terms , the market 

oppor tuni t y of the metaverse is potent ia l l y enormous. 

Cruise Control:  
Controversies and Sustainability Issues

The metaverse is set to inher i t  many of the 

sus tainabi l i t y r isk s and controversies that are current ly 

l inked to socia l  media , gaming indus tr y and, by 

ex tension, to the concerned technolog y companies . 

However,  in some respec t s the metaverse may of fer 

surpr is ing sus tainabi l i t y solut ions . That said , g i ven 

the sus tainabi l i t y r isk s and oppor tuni t ies which the 

metaverse present s ,  i t  is up to inves tors to f ind the 

r ight r isk /return balance and, g i ven the r ich di versi t y 

of oppor tuni t ies in this area , we bel ieve this is wel l 

w i thin their grasp.

From an Environmental  angle, the metaverse ’s dig i ta l 

appl icat ions wi l l  require a s igni f icant energ y boos t ,  in 

turn resul t ing in higher greenhouse gas emissions 

(GHG) i f  the energ y they use does not come f rom 

renewable sources . Some commerce models current l y 

being es tabl ished around the metaverse are 

par t icular l y energ y intensive. Today, one sing le B i tcoin 

t ransac t ion in 2022 could equal over a mi l l ion of V ISA 

card transac t ions , consuming about 2 ,188 kWh 8. The 

average NF T transac t ion produces 4 8  k i lograms of 

CO2, which is equivalent to burning 18 l i t res of diesel9. 

But there are some good signs that this issue is being 

resolved. For example, in September 2022, the 

Ethereum cr yptocurrenc y changed f rom a Proof-of-

Work to a Proof-of-Stake10 consensus mechanism, 

dras t ica l l y reducing the energ y intensi t y of va l idat ing 

a t ransac t ion11.  Prev iously,  one s ing le b lockchain 

transac t ion of Ethereum equal led the energ y 

consumpt ion of more than several thousands of V ISA 

card transac t ions . Today one transac t ion consumes 

jus t 0.03 kWh (as at 29.11.2023)12.  This evolut ion proves 

the abi l i t y for metaverse players to improve, but do 

they real l y w ish to do so? This is our ro le as inves tors 

to make sure they are on the r ight path. On the posi t i ve 

s ide, the metaverse can potent ia l l y lead to subs tant ia l 

reduc t ions in carbon emissions , whether through 

dig i ta l  produc t s replac ing their physical a l ternat i ves 

or new solut ions for opt imisat ion our consumpt ion, 

mak ing our societ ies more ef f ic ient in using natural 

resources .

As with investments in any innovative 
solutions, pursuing the potential of 

the metaverse must be firmly aligned 
with better climate and social 

outcomes.

8 .  ���h t t ps : // w w w. s ta t i s ta .com /s ta t i s t i c s /8815 41/ b i tco in - energ y - consumpt ion - t ransac t ion - compar i son - v i sa /,  a s a t  25 A pr i l  2022
9 .  ���h t t ps : // venturebea t .com / v i r tua l / ho w - the - me ta ver se - cou ld - br ing - us - c loser- to - a - sus ta inab le - rea l i t y /
10 .  ���See Candriam’s whi te paper on cr yptocurrencies , p 17 for Proof- of-Work and p 22 for a comparison to Proof- of-Work . ht tps : //w w w.candriam.com/

en/professional/ insight- over v iew/publ icat ions/research-papers /cr yptocurrencies- and- esg- a - contradic t ion- in - terms/
11.  �����T he Merge br ing s do wn Ethereum ’ s ne t work po wer consumpt ion by over 99 .9% (co in te le graph .com)
12 .  ���h t t ps : // w w w. s ta t i s ta .com /s ta t i s t i c s /1265891/e thereum - energ y - consumpt ion - t ransac t ion - compar i son - v i sa /
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From a Social  point of v iew, there are concerns around 

potent ia l  gaming addic t ion , unauthor ised access to 

adul t content ,  gambl ing , c yber cr iminal i t y,  data 

protec t ion & pr i vac y,  as wel l  as user protec t ion that 

need to be monitored ver y c losely. There are increasing 

regulator y r isk s too. For example, a fa ir l y recent 

scandal around Cambr idge Analy t ica ’s i l legal use of 

Facebook has g i ven r ise to concerns that socia l media 

businesses can get away wi th cr imes that have ser ious 

consequences on societ ies . Cambr idge Analy t ica 

har ves ted Facebook data on users and al l  their f r iends 

to use mi l i tar y sof t ware for p inpoint ing ps ycholog ical 

vulnerabi l i t ies of par t icular voters . Using targeted false 

c la ims campaigns to swing their votes , f i r s t in the 

Brex i t Referendum in the UK and then in the US 

elec t ions , the outcome of which ushered in the 

presidenc y of Trump13.  Another concern is around the 

potent ia l  of A I -produced deep fakes and mind 

manipulat ion that can be weaponised to subver t 

democrac y. However, we bel ieve that by suppor t ing 

some of the more promising indus tr ia l  appl icat ions 

and minimising their exposure to consumer appl icat ions 

inves tors can avoid and dras t ica l l y reduce exposure 

to these r isk s .

And f inal l y,  Governance for many technolog y 

companies that are involved in the metaverse, is s t i l l 

subjec t to improvement . These companies of ten have 

control l ing shareholders w i th complex ownership 

s truc tures , or urgent l y need an ef f ic ient board 

oversight and independent commit tees to ensure 

correc t behav iour versus a l l  the s takeholders 

( inves tors ,  employees , c l ient s ,  env ironment , soc iet y, 

suppl iers) .

We f i rmly bel ieve, however,  that a l l  of these 

controversies are and wi l l  be tack led going for ward, 

as engagement w i th these companies is s tar t ing to 

have a benign impac t on mos t of the controversies 

descr ibed above.

A s w i th inves tment s in any innovat i ve solut ions , 

pursuing the potent ia l of the metaverse must be f irmly 

a l igned wi th bet ter c l imate and socia l  outcomes. We 

mus t take a w ider v iew to focus on those metaverse 

oppor tuni t ies that br idge the gap bet ween the cos t s 

and benef i t s of ut i l is ing the metaverse.

13 .  ���F rom p 79 ,  p 677 – 693 ,  on wards h t t ps : // w w w. in te l l i gence . sena te . gov/s i te s /de fau l t / f i l e s /document s /repor t _vo lume5 .pd f
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GIS information overlaid on Aerometrix 13S mesh for Denver, United States, provides
a powerful web dashboard for cities. Image supplied by Aerometrex. Powered by Esri.
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Investment Opportunities

The emergence of Software-as-a-Service (SaaS) models, 

such as those adopted by companies such as Salesforce or 

Workday, and the rapid grow th of c loud plat forms such 

as Amazon Web Ser v ices , Microsof t A zure and Google 

Cloud Plat form have been ver y good predic tors of how 

to think about appl icat ions and the inf ras truc ture on 

which they run independent l y.  The abi l i t y to detach 

ever- increasing comput ing , s torage and net work ing 

power f rom a physical form fac tor and move i t  f rom 

an on-premise setup14 to the internet (basical l y data 

centres ful l  of ser ver rack s) has created a completel y 

new ecos ys tem of appl icat ions wi th enormous 

potent ia l .  Seeing how consis tent innovat ion in the 

under l y ing backbone dr i ves f lex ib i l i t y and scalabi l i t y 

in the appl icat ion layers opens up oppor tuni t ies not 

only to consumer and users but a lso to inves tors . 

S imi lar l y,  we expec t to see a s imi lar inves tment thesis 

for the metaverse where a large par t of how fas t 

ground-break ing appl icat ions wi l l  reach us hinges on 

innovat ion in the backbone. 

In t imes when capi ta l  has become more expensive, 

large mul t inat ionals mus t pr ior i t ise and rat ional ise 

some projec ts over others . For example, Disney, which 

is current l y res truc tur ing under new leadership, have 

hal ted their metaverse plans . 

In mos t cases on the consumer s ide, metaverse 

projec t s of fer ver y l i t t le direc t return on capi ta l  and 

that ’s the main reason why, in the current l y di f f icul t 

market env ironment , several companies have f rozen 

their metaverse-related ac t i v i t ies . 

In contras t ,  that t rend has not mani fes ted i t sel f  on 

the indus tr ia l  s ide (dig i ta l  t w ins) – we have not seen 

any major projec t s that have been cancel led or 

s topped. I f  any thing , Nv idia ’s CEO Jensen remains ver y 

vocal about the oppor tuni t y of their Omniverse 

plat form and the col laborat ions they have.

Look ing at this f rom a long- term perspec t i ve, we 

ac tual l y think that this w i l l  have a posi t i ve impac t on 

the broader metaverse ecosys tem. Over the las t couple 

of years of cheap f inance, inves tors have not been 

ver y discr iminate in suppor t ing a l l  k inds of metaverse 

projec t s ,  inc luding some that have been widely 

regarded as unsus tainable, involv ing cr yptocurrencies , 

NF Ts and some metaverse appl icat ions. The t ightening 

market condi t ions have added disc ipl ine to the market , 

helping to direc t resources only to the most rewarding 

projec t s over the long term.

Metaverse backbone 

•	 Compute, storage and connectivit y :  Data is 

already prov ing to be a signi f icant chal lenge today. 

But the need to transpor t ,  process and s tore 

exaby tes of data wi l l  exponent ia l l y increase as we 

move through di f ferent s tages of the metaverse. 

This entai ls s tor ing complex 3D models , processing 

completel y v ir tual set t ings possib l y the s ize of 

c i t ies or larger and requir ing near-zero latenc y 

whi le doing i t  a l l . 

•	 V irtual and augmented realit y :  The metaverse 

bank s on the premise that physical wor lds and 

v ir tual wor lds w i l l  cont inue to converge. Today, 

we need dev ices to help us br idge the gap bet ween 

those t wo wor lds of which VR gog gles are the most 

prominent ,  but the way we connec t to the 

metaverse wi l l  undoubtedly change as we progress 

a long the learning cur ve. 

•	 Blockchain :  Some ins tances of v ir tual wor lds are 

running on central ised inf ras truc ture, and some 

are running on decentral ised inf ras truc ture, i .e. 

the blockchain. One example is For tni te that runs 

on the central ised ser vers of Epic Games. Another 

example is Decentraland which is run in a 

decentral ised way on the Ethereum blockchain. 

A s the metaverse is developing both are v iable 

a l ternat i ves w i th each hav ing their dis t inc t 

advantages and disadvantages . 

•	 Security :  Secur i t y of ten already is one of the key 

s trateg ic pr ior i t ies .  A s the metaverse wi l l  dr i ve a 

boom of data generat ion, the potent ia l  for ac tors 

w i th bad intent ions to abuse that data a lso goes 

up tremendously.  Addi t ional l y,  ident i t ies at the 

core of someone ’s v ir tual expression in the 

metaverse (of ten in the form of avatars) w i l l  a lso 

need to be s trongly secured.

14 .  ���A n on - premise se tup requ i res in - house ser ver hard ware ,  so f t ware l i censes ,  in te gra t ion capab i l i t i e s ,  and I T employees on hand to suppor t  and 
mana ge po tent ia l  i s sues tha t ma y ar i se .  T h i s  doesn ’ t  e ven fac tor in t he amount o f  ma in tenance t ha t a company i s  respons ib le for when 
some th ing break s do wn or doesn ’ t  work .
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Metaverse applications 

•	 Consumer applications :  Wi th vas t l y popular games 

such as For tni te and wor lds created in Roblox , onl ine 

game plat form and game creat ion s ys tem, the gaming 

indus tr y has a s trong natural f i t  w i th the metaverse 

as gaming env ironment s depar t f rom a 3D v ir tual 

wor ld. Ar t is t s such as Pos t Malone, Ar iana Grande and 

even The Foo F ighters  have a lso found their way to 

the metaverse where they gave concer t s to their 

fanbase. 

•	 Industrial applications :  We addressed the 

oppor tuni t y in dig i tal t wins ear l ier in this paper. Adding 

to that ,  we see the potent ia l  for v ir tual l y designing 

meet ing rooms and col laborat i ve spaces in which 

col leagues work w i th each other much more 

interac t i vel y.  Las t l y,  cus tomers suppor t could be 

revolut ionised wi th companies v ir tual l y showing their 

c l ient s how to f ix or address cer tain issues . 

•	 Educational applications :  We have seen how f l ight 

s imulators are used to train future pi lot s . Now, we are 

w i tnessing how solut ions are helping surgeons to be 

remotely trained, how a welding company uses VR tools 

to train i t s welders . In general ,  the metaverse wi l l  have 

the abi l i t y to open up educat ion to a much broader 

audience. 

•	 V irtual commerce :  Nike and Gucci have already made 

headl ines w i th their s tores in the metaverse where 

they sold dig i ta l versions of their produc t s in the form 

of NF Ts . Brands and companies wi l l  have the abi l i t y to 

great ly increase their omnichannel presence. The wor ld 

of NF Ts could complement the ar t market and basical l y 

create a whole new wor ld of v ir tual asset s that are 

non-fungib le and unique in nature. 

Looking Into  
the Future 1:
Enabling digital 
twins via 
Omniverse

Nvidia, a Californian company, is arguably one 

of the most active and accomplished 

metaverse developers today. It is a world 

leader in AI computing and it is already well 

presented in the metaverse through the 

Omniverse. Nvidia’s Omniverse city-scale 

digital twins are used to help accurately 

simulate the interplay between 5G cells and 

the environment for optimal performance and 

coverage. Without a digital-twin approach, 

the interaction between the 5G cells, the 

environment, and humans and devices that 

are on the move had to be understood with 

less detail. Many features had to be field 

tested only after the networks were already 

built.

Ima ge Cred i t :  N v id ia
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Surgical Science, a Swedish based company, is the leading supplier of virtual reality simulators for 

medical training. Their simulators are used by medical training centres and institutes worldwide for 

practice, validation and certification of students, surgeons, and medical doctors. 

There are many benefits of using metaverse technology in medical training. It shortens the time it takes 

to gain competency through consistent cost-effective training that helps to produce better qualified 

medical professionals.

It also can reduce medical errors and the need to train on patients, while being able to practice a wide 

range of medical procedures.

Looking Into the Future 2:
Medical  training without putting patients 
at risk
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Unity Software, developed by the US company Unity Technologies, is the leading software engine for mobile 

gaming, that also helps mobile gaming companies to monetize their content.

While still the biggest chunk of their revenues, Unity starts to expand beyond mobile games. Their RT3D 

(real time 3D) technology is especially well suited for the metaverse and starts to be a relevant source of 

revenue. Unity has a partnership with Insomniac (owned by Live Nation) to create metaverse concerts, and 

they also formed a JV with Endeavor to bring 3D ‘metacasts’ of UFC matches to fans.

Looking Into the Future 3:  
Creating and operating interactive,  
real-t ime 3D content
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Down the rabbit-hole

I t ’ s d i f f icul t to make compar isons wi th the pas t 

because technolog y, jus t l ike the wor ld as a whole, 

changes a l l  the t ime. But jus t as in the ear l y days of 

what we now cal l  the Internet ,  the metaverse is not 

seen ent ire l y as a posi t i ve development . 

Some inves tors may dismiss a l l  or some of this 

negat i v i t y but i t  would be shor t-s ighted not to 

recognise that many concerns around the metaverse 

s tem from the operat ional weaknesses of the Internet 

and socia l  media . Others are ac tual l y re lated the 

ambigui t y of the concept i t sel f,  of ten leading to narrow 

interpretat ions of what i t  can or cannot do. 

We do acknowledge fundamental sus tainabi l i t y 

problems with cr yptocurrencies15 (and public blockchain 

p lat forms) ,  which are supposed to be the money of 

the meta wor ld , and how cr ypto “asset s ” p lummeted 

over the pas t year amid al legat ions of f raud and money 

launder ing. 

We unders tand leg i t imate concerns about social media 

p lat forms being the f i rs t to jump on the metaverse 

bandwagon whi ls t being scrut in ised for data pr i vac y 

and ant i t rus t prac t ices . 

C lear l y,  there are impor tant ques t ions that w i l l  need 

to be addressed wi th a l l  the ser iousness that they 

deser ve.

Look ing f rom the purely technolog ical perspec t i ve, we 

are conv inced that by fur ther harnessing comput ing 

power that has pi loted us into Informat ion A ge in the 

f i rs t p lace, the metaverse could become a more 

immersive and organic ex tension of the Internet ,  w i th 

ta i lor-made oppor tuni t ies not only in enter tainment , 

but increasing ly in other domains such as educat ion 

and manufac tur ing. 

And that is an impor tant pre -requis i te for creat ing a 

whole range of at trac t i ve oppor tuni t ies ,  subjec t to 

technolog y being used in in the r ight way, ful l y a l igned 

with g lobal sustainabi l i t y objec t ives. Such oppor tunit ies 

may inc lude several themes , such as:

1. Opt imisat ion of manufac tur ing processes , 

maximising produc t i v i t y gains whi ls t reducing 

carbon footpr int

2. Homework ing , increasing immersi v i t y of new, 

decentral ised, ways of work ing

3. Increasing the interac t i v i t y of educat ion and 

professional t ra ining , br ing ing them to larger 

audiences 

The Internet has evolved great ly over decades , whether 

in terms of per formance, secur i t y or i t s abi l i t y to 

change the way we use IT, such as Sof t ware as a Ser v ice 

(SaaS)16.  More fundamental l y though, i t  is about how 

the c yber space has become more inter t wined wi th 

our dai l y l i fe.  S imi lar l y,  we bel ieve that over the nex t 

few decades the evolut ion of the metaverse wi l l  take 

i t  in many unforeseen direc t ions , as i t  adapt s to 

changing t imes , and changing people ’s l i ves in the 

process . I t  is up to inves tors and regulators to make 

sure that these changes are a l l  posi t i ve.

I can’t go back to yesterday because I 
was a different person then.

Alice in Lewis Carrol’s “Alice’s 
Adventures in Wonderland”, 1865.

15 .  ���P lea se see Candr iam ’ s wh i te paper on c r yp tocurrenc ies .  h t t ps : // w w w.candr iam .com /en - k r/pro fes s iona l / Sy s S i te A s se t s /media s /pub l i ca t ions /
brochure /research - paper s /c r yp tocurrenc ies /c r yp tocurrenc ies _ 2021_ en .pd f

16 .  ���So f t ware a s a ser v i ce (or SaaS )  i s  a wa y o f  de l i ver ing app l i ca t ions over the In terne t— a s a ser v i ce . 
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of the use of this document. The intellectual property rights of Candriam must be respected at all times, contents of this document may not be reproduced 
without prior written approval. Candriam consistently recommends investors to consult via our website www.candriam.com the key information document, 
prospectus, and all other relevant information prior to investing in one of our funds, including the net asset value (“NAV) of the funds. This information is available 
either in English or in local languages for each country where the fund’s marketing is approved.
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