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Frost& Sullivan
ThrillingJourneyanda Promisindg-uture

Industry Groups

43 Offices Around Over 50 years of 250,000+ Clients Dedicated Industry Focus
the World Experience Worldwide 0 Covering 12 Sectors

What we offer

3 Tier Growth System

Market Intelligence/ Research Business Advisory/ Consulting Growth Implementation




Frost& Sullivan

Visionacrosdndustries

Aerospace and Defense Infrastructure

Industrial Automation and

Process Control Tech Vision

Information &
Communication
Technologies

Electronics and
Security

Mobility (Automotive &

Visionary Science
Transportation)

(Chemicals, Materials
and Food)

Minerals and Mining Energy and Power Systems

Environment and Building Technologies
Healthcare



TechVision

Horizontakechnologyclustersdrive innovationacrossectors

Chemicals & Environment & \erticals
Advanced Materials Sustainability

Information & u Aercspa)e

Communication

Sensors &
Instrumentation

c:

Agricuifure
U Buess & Fandd  Senvioes
U Chemcks & Maerias

U Energy & Ervironment
U Food, Bewerage & Nutrition

Microelectronics

U Healhcare
S U Information  and Communications
Advanced
Manufacturing U Manufactuiing
& Automation
N U Measuement & Instrumentation
Energy & Utilities U Mokbility
Medical D(_evices& U Pooess Contrd
Imaging Health & Wellness o .
U Secuty & Defence



The ErafxTech

Emerging tech driven disruptive innovations fueling new business models

a ACADEMY
&
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Innovation Engin&aleidoscope

Constant churof marketdynamicdeadsto creationof new businessnodels

Technology
Clusters

Innovation
Ecosystem
Drivers

DISRUPTIVE
INNOVATION = Comporaies

Mega Trends

Industries .
NEAVATSIESS

Models




Top50 Technologies Methodology

A comprehensivselectionprocesso identify hottest technologies

STEP 1

ScanGlobal Technology
Pool

GLOBAL TRACKING

1000F
TECHNOLOGIES —

ACROSS NINE _
TECHNOLOGY
CLUSTERS

STEP 2

Formulate Sub-constructs

IP Activity

Funding

Market Potential

Megatrend Impact

Regional Adoption Potential

Sectors of Economic Impact

Technology Disruptiveness

Technology Cluster
Evolution

o

STEP 3

Evaluate Constructs

Intensity of Impact

Year of Impact

Index of Disruption

Index of Cluster
Evolution

STEP 4

Select Technologies

Innovation
Index Score

TOP 50
TECHNOLOGIES

(near term)
&
FUTURE 18

(long term)




Environment and Information and Communication Health and Wellness

Sustainability Technologies -‘L.r ABibetirs

AcOUs A S Atype 1imaging AMicrobiomics

AMobile  Desainetion ACogiibve ArBbics AProen Therapeuiics
' y . Asmd Daa

ASmat Weter Giid AT ARegen Med

E Aza Conto

Energy and Utilities

AAdvanced  Batieries
ADistbued  Erengy Medical Devices
Generation and Imaging
ANet Gen Smat Giids ABioelectro nic
ASuper R Cebs : \ Therap eui cs
A 7 \ Lol | | R g Prost
APe i zed
GLOBAL TOP 50 | Kl
Chemicals and TECHNOLOGIES ) R . I
Advanced Materials - v, \ - . Sl
AAdvanced  Encapsuaiion P ' Asyrgpic  Interface
AE-gass \\if\ % Microelectronics
Alnteligent  Padeging v @ Al Chip
ANanohybrids AGaNtronics
ASef heding  Materials Arybrid  Coud  Sorage
ASuper Engineered  Polymers « ¥ AVico  LED
AUta Hgh Strengh Metls / ANon -Voitie Memory
Boes
=y ACE Lasar
Advanced Manufacturing Sensors and
and Automation Q‘E} ((.)) Instrumentation
ACognitve  Manufacturing ABiosersor
AColsboraive  Raobots ALDAR Sersor
Arybrid - Manufacturing ASensor  Fusion

i .0 _
Avietal 3D Printing RETIEL Sl Tecths@n
ANanofabi cation '




Metakion and Metalair Batteriesare Alternativesfor Lrion

Lithium Sulphur Batteries

A Anode: Lihum mesl

A Cahode acie materiat
Suiphur

A Spedic erergy densty. 2566
Whkg .

Lithium Air Batteries

A Anode: Lihum mel

A Cathode adve material A,

A Spedic energy densiy:
5200 Whkg

Sodium lon Battery

A Anode adve maieral  Sodium
ion

A Cathode:  Graphite.

A Spedic energy densiy: 600
Whikg

Sodium Air Batteries

A Anode: Sodum medl

A Cathode acve material A

A Spedic  energy densiy.
1605 Whkg

Aluminum lon Batteries

A Anode adve materiat
Auminum  ion

A Catode:  Graphite.

A Spedic energy densty. 1,340
Wh/kg

Aluminum Air Batteries

A Anode Auminum  meid

A Cathode adve mateial At

A Spedic erergy densiy. 2796
Wh/kg

Impact  Indicator Year of Impact

Legen d N Legen d ]

High Medium Low 132 Yeas 3 Yeas 5d10 Yeas




Smart Packagin@ TechnologySnapshot

Smart packaging is converting normal packaging to perform multiple functions

Smart packaging: intelligent packaging & active packaging
Active packaging: involves use of an active systemthat can maintain the shelf life of a product or extend it.

Intelligent packaging: is that which can processand transmit information to the consumer



TechnologiesPoisedto Transformthe GlobalHealthcare

Landscape

Disruptive
Index

Microbiomics: * % %k % %
Movers & Shakers * % * K Kk

Microbiome therapeutics

Microbiome technologies are suitably poised to are likely to emerge as

e . transform the healthcare, personal care, andfood & pOtem'a.l altemat've'.s to
Therapeut cs A . conventional therapies,
beverage (F&B) sectors by enablingd g aenteangi ng especially for the
innovations, which havethe potential to transform management of Gl

patientand consumer lives. disorders such as
Clostridium difficile (CDI).

S-Biomedc

uBiome

Probiotic and
prebiotic
technologies are also
likely to significantly
impact personal care —
formulations by -
enhancing skin

health.

Rising health
awareness will
drive the
incorporation of
microbiomics

in F&B

13



Probiotic Innovationd.ead theslobalMicrobiome

Landscape

Application Diversity: Microbiome Technologies

Key Technology Segments
by Application

0“0 O

Therapeutics

A Fecd microbial
frangp lantation
(FMT) -based
reatments

A Over the -
counter  (OTC)
probiotic
supplements

ALwe
biotherapeutics

A Geneticaly
modiied (GM)
microbes

Personal Care

A Live probiotics

A Heat inacivated
-

A Probioiic  derived

ingredients, such as

A Targeted
antmic robias

F&B

A Lie Probioics

A Non Hive
Probiotics

A Heat-stable
Probiotics

A Prebiotics

A Syrbioiics

A Targeted

Antm icrobials

Emerging Innovators in Microbiome Technologies

A uBome

A FAxh Thergpetics

A Jsmn

A Cloox

A Enterome

A MooBome — Therapeuiics

Microbiome Innovations: Companies to Action

Seres Therapeutics: The compary &
developng  an FMT -based  therapeutic
platiorm  for uicerative oo,

Kallyope:
It 5 fooused  on the

impact  of the gut &
brain'aeon
physilo gy,

behavior, and
dscase  pathology.

Evelo
Biosciences:

The compary B
looking to
dewlop
microbiome -

based canoer
th erapi es.

Vedanta:
Tre compary s

looking to develop

microbi ome -bes ed
therapes  for
infecious  and
inflammatory

dis eases.

Innovative Microbiome
Companies

Chr.Hansen:
The compary
offers austom
probiotic
solutions

under the
PROBIO-TECE
brand.

Rebiotix Inc:
The compary
offers the
Microbiota
Restoration
Thergpy  (MRT)
platiorm ~ for
Oeivering  ive
badeia  to treat
intestinal
dseases.,

Azitra:

14



StrategicOpportunitiesMatrix

> 10K

5K 100K

BK-8K

OK-2K LiDARS

KAK S

CSEL

IK-K A

751-1000

OL-70

XHL-50 -

750M 1B 108 B 58 1008 2B >250B

O Size of the bubble Market Potential Sector Adoption

indicates U
. T 1 2 3 4 5
innovation index ®

1T T 1
6 7 8 910
o0
15



TechnologyAttractivenessMatrix

HK-10K -
HYM AB BS
BK-BK ~ — o
SC RM ioams
0K-2K hed IV
UHSM R
NF P GaN Sh) PO NGSG PIOL
KAK - A A A LAk = A v ks
SmSe NH HA G
EG FCSSM NVME R gnG DEG CS
o KX a P o S X i /
VCHL S MP S MD
7511000 S x
MLED
P
501-750 - -
= BT
B1-50 - & X .
M3D CogM
AG2
<=250 - + X
QaCuUs
$100M $300M $0 M $900M $1Br
Funding

16



Market Attractivenesiatrix

A ‘
impet  in 56
23 or more BC G SO
Industies A HCS X X
e @3
bd 4R v "
NF & GaN BT P AB
S LiDARS TES JSMsC - =
MLE
&) EG
2 PO lf’ AC SFC D UHSM
o 28 + X
o BA
m ‘% SWG
© £
n — : S PT CogM
= Bs B AG2 a4 PE
° |? -~ Q [
8 \CHL
MD RM
% NGSG
Imped in a
Industry >
750M 1B 108 2B 5B 100B 2908 >250B

Market Potential

17



Waves ofnnovation

Leveragingointsof convergence

Light weight
frames for
Controled 3D DEEP defemel ’
printng  for LEARNING/ automoﬂve
pr edicive Al
maint enan ce METAL 3D
PRINTING
ULTRA
HIGH-STRENGTH
METALS

18



AutomatedlrheraNostics
Personalized error-free medicine

Wearables/
Al Chip

Biosensors

Self-healing
Materials

THE HEALTH GRAPH

Comparison of Your Sleep and Your Everyday Activity

rxd
»? /__/\_\/\/
Everydoy
Activity

Delivery/
Encapsulation

FROST & SULLIVAN




MAGA Make Agriculturésat £.g @ n

Make Agriculture Great Again!
Ths covergence  scemaio s manlysuiiable  for geographies
whee agrcuture s afeded by scady  of water,. By making  use
of mobie | desalination,  advanced  encapsulaion . and \egriculiure
20 technology: soluions ke mapping, targeted delivery of wate,
insediddes,  andfertizers e be-ensured.  Mobile  desdination B
supported by renewable and advanced- battery  solutions.

o / 1 Ll
' / A\ ‘ g !z
/ R\ ‘ 1
b, S ‘ f




ADVANCED MANUFACTURING & INFORMATION &

AUTOMATION @Z 'I% COMMUNICATION TECHNOLOGY
4D Printing %, % Pavasve  Computing
Seff reconfigurable  Modular  Robois Quantum  Computing

MICROELECTRONICS
" ] .
o '. SSD' ENERGY &
DLCAE L UTILITIES
/®\ Power -o-X

Proton  Batiery

SENSORS &

INSTRUMENTATION
Bodegradable  Sensars #")

SODAR
i . ENVIRONMENT &
SUSTAINABILITY

MEDICAL DEVICES &
IMAGING

Prined Organs
Ectogeness

g
¥
|

CHEMICALS & HEALTH &
ADVANCED MATERIALS WELLNESS
Superamphiphobic Coatings DNA Daa‘Slome -
ZeroFicion  Coatings/Surfaces Molecuiar  'Robois TechVis{\@n

4
é% Micro -dimate  Engineering
Rae Eath Recoery




Ol nnovati veaneGficiword ger ceod




Let OISNNQ@QV AT ONEé

Learn more at

https://vimeo.com/frostsullivan/review/261184385/19971ca’bd



http://www.frost.com/techvision
mailto:marta.piotrowska@frost.com
https://vimeo.com/frostsullivan/review/261184385/19971ca7bd
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Teza

Ah G ¢ | NIn& | idinowacje pobudza I 1 uegy
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0+" I A | EAOUEAJdAA x/
nabywcze] UE28=100

Mazowieckie

Tty f 50 57 61 71 14
Wielkopolskie 46 55 59 73 18
Epmop™ m-tl jf 46 52 60 76 24
Pomorskie 44 50 53 65 15
Zachodniopomorskie 44 47 51 57 10
fwe{ljf 39 47 52 64 17

Kujawsko-Pomorskie 39 45 49 55 10

E Wyliczenia: Prof. Jacek Szlachta SGH 33



0+" T A I EAOUEAdAA x,
nabywcze] UE28=100

Lubuskie

Opolskie 40 44 48 55 11
Nbi pgpmt!l jf 39 43 49 61 18
Xb s nj -Madurgkie 35 39 42 49 10
" x)] upls{ztl 33 39 45 50 11
Podlaskie 35 38 41 49 11
Podkarpackie 33 35 39 48 13
Lubelskie 34 35 39 47 12

Polska 44 51 56 68 17

E Wyliczenia: Prof. Jacek Szlachta SGH 34



001 AOEO EOAEI xU AOOQOOI_
OuboO 543 o© AA ¢
w latach 2004 -2014

_--_
Warszawa 144

Qp{ ob _ 104 135 +31
Xspdi bx 72 112 +40
Lsbl wx 78 110 +32
Uswknjbtup 75 94 +19
I we._ 61 85 +24
Di f | nzamaqgski 30 37 +7
Fidlj 33 39 +6
Il pn_z_tl ] 38 44 +6

Polska 56 68 +12

E Wyliczenia: Prof. Jacek Szlachta SGH
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Gill J. (2010, October), Regional Development Policies: Place-based or People-centred, The World Bank,
Washington. 37
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PROGNOZY MIEDZYNARODOWEGO FUNDUSZU WALUTOWEGO

PKB na mieszkanca (tys. dol., ceny biezace) | Udziat w Swiatowym PKB (proc.) Udziat w Swiatowym PKB (proc.)
[ CIECHY | 22,8
| ESTONIA | 15,2 i CHINY 1,05
PORTUGALIA I — 20,9 i
UTWA s 15,0 o i i | 2018 !
e i i
0 m:é?ﬁiﬁ =" —— '} UsA 2023
O . LOTWA 163 i
= un&oﬁgx P 9,0 . !
—_— Y
POLSKA [+ DN |
Rl e L S
_—
RUMUNIA S 10,4 WM W.BRYTANIA
. CHINY W3S G
i JAPONA, INDONEZJA BRAZYLIA
[ Eg%c':g —_—— 'ga 8 ;.u
—_— 3
| PORTUGALIA " | i REA
LITWA s - E}
™ so.ogggg: _—---u w2 - = 2 293 e
_ & :
6 . OTWA  — 15,0 & M 20 320 28 | 24 208 0,86
URUGWA] I 16,7 3 m 8 it 2] 2m|
~ | WEGRY I 13,6 3t W il l;:?x I:.! B g
POLSKA [+ [ 13 8 2 “ B OMNEE EMEE S B
CHILE  — 5.8 & 0,84
|  CHORWACIA  IE—
RUMUNIA I 9,5 0,82
. CHINY  — 7
[ CZECHY I 23,1

\ ESTONIA P 2A
PORTUGALIA e B2
| LITWA D —— e | X

SLOWACIA I 19,6
2 GRECIA _——=203
< LOTWA P 17,6
o URUGWA|  Eem— U4
F—— 3
™ POLSKA "  EE—— 145
CHILE P 16,1

CHORWACJA EE—————" W /&
. CHINY T 9.6

0,67

=
<
=
c
=
>

B

FILIPINY

g2
8
w%E

2023
S

i
S
N
o
0

o2

!mw’

CHORWACIA ’ | '
05 200 200 2021 202

RUMUNIA
® X\ CHINY

3
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Innowacyjny?
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IndekAs MAiIIeNnnAium 2017 o o N
of OAT AEA¢ )T T1T xAAUETT GAE

74 |73

pomaorskie

55 149

zachodniopomorskie

50 /48
50 46 ' podiasiae

kujawsko-pomorskie

38 ‘38

69 (64

lubelskie

Indeks 2017
Indeks 2016 60 62

podkarpackie
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