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43 Offices Around  

the World

Over 50 yearsof  

Experience

250,000+ Clients  

Worldwide

Dedicated Industry Focus

ðCovering 12 Sectors

3 Tier Growth System

Market Intelligence/ Research Business Advisory/ Consulting Growth Implementation

What weoffer

Frost &Sullivan
Thrilling Journey and a PromisingFuture



Aerospace and Defense Infrastructure

Information &  

Communication  

Technologies

Tech Vision

Healthcare
Environment and Building Technologies

Energy and Power Systems

Mobility (Automotive &  

Transportation)

Visionary Science  

(Chemicals, Materials  

and Food)

Electronics and  

Security

Industrial Automation and  

ProcessControl

Minerals and Mining

Frost &Sullivan
Vision acrossIndustries



üAerospace

üAgriculture

üBusiness & Financial Services

üChemicals & Materials

üConsumer Electronics

üEducation

üEnergy & Environment

üFood, Beverage & Nutrition

üHealthcare

üInformation and Communications

üManufacturing

üMeasurement & Instrumentation

üMobility

üProcess Control

üSecurity & Defence

Sensors &  

Instrumentation

Chemicals &  

Advanced Materials

Environment &  

Sustainability

Information &  

Communication

Microelectronics

Energy & Utilities

Health & Wellness

Medical Devices &  

Imaging

Advanced  

Manufacturing  

& Automation

Verticals
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TechVision
Horizontal technology clusters drive innovation acrosssectors



The Era ofxTech
Emerging tech driven disruptive innovations fueling new business models
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Industries

Innovation  

Ecosystem  

Drivers

Technology

Clusters

Mega Trends

New Business  

Models

Innovation EngineKaleidoscope
Constant churn of market dynamics leads to creation of new businessmodels

DISRUPTIVE  

INNOVATION CorporatesAcademic  

Labs

Customers,  

End -users

Healthcare

Information and Communication  

Technologies
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GLOBAL TRACKING

100ôSOF

TECHNOLOGIES

ACROSS NINE  

TECHNOLOGY  

CLUSTERS

Intensity of Impact

STEP 1
Scan Global Technology

Pool

STEP 3
Evaluate Constructs

STEP 4
Select Technologies

Innovation

Index Score

TOP 50  

TECHNOLOGIES

(near term)

&

FUTURE 18

(long term)

IP Activity

Funding

Market Potential

Megatrend Impact

Regional Adoption Potential

Sectors of Economic Impact

Technology Disruptiveness

Technology Cluster  
Evolution

STEP 2
Formulate Sub-constructs

Year of Impact

Index of Disruption

Index of Cluster  

Evolution

Top 50 Technologies -Methodology
A comprehensive selection process to identify hottest technologies
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Energy and Utilities

ÅAdvanced Batteries

ÅDistributed Energy

Generation

ÅNext Gen Smart Grids

ÅSuper Fuel Cells

ÅThermal Energy Storage

Environment and

Sustainability

ÅAgriculture 2.0

ÅCCUS

ÅMobile Desalination

ÅSmart Water Grid

Advanced Manufacturing  

andAutomation

ÅCognitive Manufacturing

ÅCollaborative Robots

ÅHybrid Manufacturing

ÅMetal 3D Printing

ÅNanofabri cation

Chemicals and  

Advanced Materials

ÅAdvanced Encapsulation

ÅE-glass

ÅIntelligent Packaging

ÅNanohybrids

ÅSelf -healing Materials

ÅSuper Engineered Polymers

ÅUltra High Strength Metals

Medical Devices  

and Imaging

ÅBioelectro nic  

Therap euti cs

ÅMyoelectric Prosthetics

ÅPerso nali zed  

Orthopedics

ÅSmart Scalpel

ÅStereotactic Surgery

ÅSynaptic Interface

Microelectronics

ÅAI Chip

ÅGaNtronics

ÅHybrid Cloud Storage

ÅMicro LED

ÅNon -Volatile Memory  

Express

ÅVCSE Laser

Health and Wellness

ÅBiobetters

ÅBiomarker Analytics

ÅMicrobiomics

ÅProtein Therapeutics

ÅRegen Med

ÅZika Control

Sensors and  

Instrumentation

ÅBiosensor

ÅLiDAR Sensor

ÅSensor Fusion

ÅSmart Sensors

Information and Communication

Technologies

Å5G

ÅBlockchain

ÅCognitive  

Security

ÅDeep Learning

ÅHaptic Reality

ÅHype ri maging  

Analytics

ÅSmall Data

GLOBAL TOP 50  

TECHNOLOGIES



Metal-ion andMetal-air Batteriesare Alternativesfor Li-ion

Lithium Sulphur Batteries
Å Anode: Lithium metal

Å Cathode active material:  

Sulphur

Å Specific energy density: 2,566  

Wh/kg .

Lithium Air Batteries
Å Anode: Lithium metal

Å Cathode active material: Air.

Å Specific energy density:  

5,200 Wh/kg

Sodium Ion Battery
Å Anode active material: Sodium  

ion

Å Cathode: Graphite.

Å Specific energy density: 600  

Wh/kg

Sodium Air Batteries
Å Anode: Sodium metal

Å Cathode active material: Air.

Å Specific energy density:  

1,605 Wh/kg

Aluminum Ion Batteries
Å Anode active material:  

Aluminum ion

Å Cathode: Graphite.

Å Specific energy density: 1,340  

Wh/kg

Aluminum Air Batteries
Å Anode: Aluminum metal

Å Cathode active material: Air.

Å Specific energy density: 2,796  

Wh/kg

Impact Indicator

High Medium Low

Legen d

Year of Impact:

1ð2 Years 3ð4 Years 5ð10 Years

Legen d

Impact Level Impact Level

Impact Level

Impact Level

Impact Level

Impact Level
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Smart packaging is converting normal packaging to perform multiple functions

Smart packaging: intelligent packaging & active packaging

Active packaging: involves useof an active systemthat canmaintain the shelf life of a product or extend it .  

Intelligent packaging: is that which canprocessand transmit information to the consumer

Smart Packaging ðTechnologySnapshot



Technologies Poised to Transform the GlobalHealthcare

Landscape

Microbiomics:  

Movers & Shakers
Microbiome therapeutics  

are likely to emerge as  

potential alternatives to  

conventional therapies,  

especially for the  

management of GI  

disorders such as  

Clostridium difficile (CDI).

Probiotic and  

prebiotic  

technologies are also  

likely to significantly

impact personal care

formulationsby  

enhancing skin  

health.

Rising health  

awareness will  

drive the  

incorporation of  

microbiomics

in F&B

Microbiome technologies are suitably poised to  

transform the healthcare, personal care, and food &  

beverage (F&B) sectors by enabling ôgame changingõ  

innovations, which have the potential to transform  

patient and consumer lives.

10/10

Seres  

Therapeuti cs

Chr. Hansen

Rebio tix

S-Biomedic

Azitr a

Vedanta

uBiome

13

Disruptive  

Index



Probiotic Innovations Lead the GlobalMicrobiome

Landscape

Therapeutics

ÅFecal microbial  

tr ansp lantation  

(FMT) -based  

treatments

ÅOver -the -

counter (OTC)  

probiotic  

supplements

ÅLive

biotherapeutics

ÅGenetically  

modified (GM)  

microbes

Application Diversity: Microbiome Technologies

Personal Care
ÅLive probiotics

ÅHeat -inactivated

probiotics

ÅProbiotic -derived  

ingredients, such as  

supernatant from  

bacterial cultures

ÅPrebiotics

ÅTargeted  

antimic robials

F&B
ÅLive Probiotics

ÅNon -live

Probiotics

ÅHeat-stable  

Probiotics

ÅPrebiotics

ÅSynbiotics

ÅTargeted  

Antim icrob ials

Å uBiome

Å Finch Therapeutics

Å Janssen

Å Clorox

Å Enterome

Å MicroBiome Therapeutics

Emerging Innovators in Microbiome Technologies

Key Technology Segments

by Application

Vedanta:  
The company is 

looking to develop 
microbi ome-bas ed

therapies for
infectious and
inflammatory

dis eases.

The company  
offers custom  
probiotic  
solutions  
under the  
PROBIO-TECÈ

brand.

Rebiotix Inc:  
The company  
offers the  
Microbiota  
Restoration  
Therapy (MRT)  
platform for  
delivering live  
bacteria to treat  
intestinal  
diseases.

Azitra:

The company  
is developing  
novel GM  
platforms for  
skin disease  
treatments.

Microbiome Innovations: Companies to Action

Seres Therapeutics: The company is  
developing an FMT -based therapeutic  
platform for ulcerative colitis.

Chr. Hansen:Kallyope:

It is focused on the 
impact of the gut ð

brain axis on 
physiolo gy,  

behavior, and 
disease pathology.

Evelo  
Biosciences:  

The  company is
looking to 

develop  
microbi ome-
based cancer 

th erapi es.

4
5

36

27

1

Innovative Microbiome  

Companies
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Strategic OpportunitiesMatrix

1 2 3 4 5 6 7 8 9 10

I P

BT

RM

750M

Size of the bubble  

indicates  

innovation index

100B 250B

Sector Adoption

>250B25B 50B

Market Potential

10B1B

< 250

251 -500

501 -750

751 -1000

1K-5K

5K-10K

10K-25K

25K-50K

50K -100K
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Technology AttractivenessMatrix

$900M$300M

251 -500

501 -750

751 -1000

1K-5K

5K-10K

10K-25K

25K-50K

50K-100K

> 100K

I P

<=250

M3D

HYM

NF

CogM
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NH

EG

IP

MD

CCUS

SWG

AG2
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SI
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UHSM

GaN

AE

MLED
SEP

HCS
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LiDARS
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SmSe  

NVME

$1100M $700 6M

Funding

$110B+
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Market AttractivenessMatrix
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23 or more  

Industries 9
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Waves ofInnovation
Leveraging points of convergence

ULTRA  

HIGH-STRENGTH

METALS

New paradigm in  

Industry 4.0 paving

the way for new players

with disruptive potential

DEEP  

LEARNING/  

AI

Controlled 3D 

printing for 

pr edictive  

maint enan ce

Light weight  

frames for  

aerospace,  

defense,  

automotive

SENSOR  

FUSION

METAL 3D  

PRINTING

18



Wearables/  

AI Chip

Biosensors

Self-healing

Materials

AI/ NLI

Targeted Drug  

Delivery/  

Encapsulation

AutomatedTheraNostics
Personalized error-free medicine

19



Advanced  

Batteries

Mobile  

Desalination

Advanced  

Encapsulation

Microbiomics

Make Agriculture Great Again!
This convergence scenario is mainly suitable for geographies  

where agriculture is affected by scarcity of water. By making use  

of mobile desalination, advanced encapsulation and agriculture

2.0 technology solutions like mapping, targeted delivery of water,  

insecticides, and fertilizers can be ensured. Mobile desalination is

supported by renewable and advanced battery solutions.

AGRICULTURE

2.0

MAGA ðMake Agriculture GreaEtNAEgRaiGnY AS ASERVICE

20



FFUUTTUURREE1188*

ADVANCED MANUFACTURING &

AUTOMATION

4D Printing  

Self -reconfigurable Modular Robots

MICROELECTRONICS

Neuromorphic Chips  

Computational SSD

SENSORS &

INSTRUMENTATION

Biodegradable Sensors

SODAR

MEDICAL DEVICES &

IMAGING

Printed Organs  

Ectogenesis

CHEMICALS &  

ADVANCED MATERIALS

Superamphiphobic Coatings  

Zero Friction Coatings/Surfaces

INFORMATION &  

COMMUNICATION TECHNOLOGY

Pervasive Computing  

Quantum Computing

ENERGY &  

UTILITIES

Power -to -X

Proton Battery

ENVIRONMENT &  

SUSTAINABILITY

Micro -climate Engineering  

Rare Earth Recovery

HEALTH &  

WELLNESS

DNA Data Storage  

Molecular Robots

*  Technologies with long term  

(beyond 2025) commercial Impact;  

low TRL (Tech Readiness Level)today



ôInnovative Convergenceõ DrivEeNsESRolGutYioAnSs!ASERVICE
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@TechVision_FS

www.frost.com/techvision

marta.piotrowska@frost.com

Marta Piotrowska

Letõs talkINNOVATIONé
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Learn more at
https://vimeo.com/frostsullivan/review/261184385/19971ca7bd

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


#ÚÙ -ÁÚÏ×ÓÚÅ ÖÓȢ 0ÏÌÓËö ÓÔÁç ÎÁ 
ÚÁÎÉÅÃÈÁÎÉÅ ÉÎÎÏ×ÁÃÙÊÎÏĢÃÉȩ

Innowacje w firmach ɀ×ÓÐĕčÐÒÁÃÁ Ģ×ÉÁÔÁ ÎÁÕËÉ É ÂÉÚÎÅÓÕ ɀperspektywy dla Mazowsza

dr Artur Bartoszewicz

3ÚËÏčÁ 'čĕ×ÎÁ (ÁÎÄÌÏ×Á × 7ÁÒÓÚÁ×ÉÅ 24



25



Teza

ÅhǘǿŀǊǘƻǏŏna innowacje pobudza ŀƪǘȅǿƴƻǏŏ
ƎƻǎǇƻŘŀǊŎȊŊoraz kreuje ǇƻǘŜƴŎƧŀƱƪƻƴƪǳǊŜƴŎȅƧƴƻǏŎƛ
regionalnej.

ÅAktywna polityka ǇǊƻƛƴƴƻǿŀŎȅƧƴƻǏŎƛposzerza
ƳƻȍƭƛǿƻǏŎƛi kierunkirozwoju.

ÅJednak sama ƻǘǿŀǊǘƻǏŏbez realnych ƴŀǊȊťŘȊƛ
wsparcia nie spowoduje, ȍŜregion stanie ǎƛť
ǇǊȊŜǎǘǊȊŜƴƛŊŀōǎƻǊōǳƧŊŎŊinnowacje.

ÅAǏǿƛŀǘnaukii biznesuΧchocholitaniec?
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3ÚÙÂËÏ ÚÍÉÅÎÉÁÊäÃÙ ÓÉö Ģ×ÉÁÔ
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ERA INFORMACYJNA
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UMIEJŇTNOśCI  XXI  w.

Przetwarzanie 
informacji

5ÃÚÅÎÉÅ ÓÉö ÐÒÚÅÚ 
ÃÁčÅ ŀÙÃÉÅ

0ÒÁÃÁ ÚÅÓÐÏčÏ×Á ÏÒÁÚ ËÏÍÕÎÉËÁÃÊÁ
31
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0+" ÎÁ ÍÉÅÓÚËÁďÃÁ ×ÅÄčÕÇ ÐÁÒÙÔÅÔÕ ÓÉčÙ 
nabywczej UE28=100

vnidvɰcysvn 1997 2004 2008 2014 Zmiana 2004-2014

Mazowieckie 63 77 89 109 32

̏mˆtljf 50 57 61 71 14

Wielkopolskie 46 55 59 73 18

Epmop̐mˆtljf 46 52 60 76 24

Pomorskie 44 50 53 65 15

Zachodniopomorskie 44 47 51 57 10

Ìʷe{ljf 39 47 52 64 17

Kujawsko-Pomorskie 39 45 49 55 10

33É Wyliczenia: Prof. Jacek Szlachta SGH



vnidvɰcysvn 1997 2004 2008 2014 zmiana 2004-

2014 

Lubuskie 41 45 48 57 12

Opolskie 40 44 48 55 11

NbÍpqpmtljf 39 43 49 61 18

Xbsnj˽tlp-Mazurskie 35 39 42 49 10

̏xj˘upls{ztljf!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

0+" ÎÁ ÍÉÅÓÚËÁďÃÁ ×ÅÄčÕÇ ÐÁÒÙÔÅÔÕ ÓÉčÙ 
nabywczej UE28=100

34É Wyliczenia: Prof. Jacek Szlachta SGH



0ÒÏÄÕËÔ ËÒÁÊÏ×Ù ÂÒÕÔÔÏ ÎÁ ÍÉÅÓÚËÁďÃÁ × ÐÏÄÒÅÇÉÏÎÁÃÈ 
ÔÙÐÕ .543 σ ×ÅÄčÕÇ ÐÁÒÙÔÅÔÕ ÓÉčÙ ÎÁÂÙ×ÃÚÅÊ 

w latach 2004 -2014, 
UE 28=100

Podregion 2004 2014 Zmiany 2004-2014

Warszawa 144 199 +55

Qp{ob˽ 104 135 +31

XspdÍbx 72 112 +40

Lsblʷx 78 110 +32

Usʷknjbtup 75 94 +19

Ìʷe̱ 61 85 +24

DifÍntlp-zamojski 30 37 +7

FÍdlj 33 39 +6

Ìpn̳z˽tlj 38 44 +6

Polska 56 68 +12

35É Wyliczenia: Prof. Jacek Szlachta SGH
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"ÁÎË ¡×ÉÁÔÏ×Ù 0ÒÏÄÕËÔ ËÒÁÊÏ×Ù ÂÒÕÔÔÏ ÎÁ ËÍς 

37

Gill J. (2010, October), Regional Development Policies: Place-based or People-centred, The World Bank, 
Washington.



"ÁÎË ¡×ÉÁÔÏ×Ù 0ÒÏÄÕËÔ ËÒÁÊÏ×Ù ÂÒÕÔÔÏ ÎÁ ËÍς

38
Gill J. (2010, October), Regional Development Policies: Place-based or People-centred, The World Bank, 
Washington.
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#Ï ÔÏ ÚÎÁÃÚÙ ÂÙç ÏÔ×ÁÒÔÙÍ ÎÁ 
ÉÎÎÏ×ÁÃÊÅȟ ÃÚÙ ÓÁÍÁ ÏÔ×ÁÒÔÏĢç 
×ÙÓÔÁÒÃÚÙ ÂÙ ÒÅÇÉÏÎ ÓÔÁč ÓÉö 
innowacyjny?
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Indeks Millennium 2017
0ÏÔÅÎÃÊÁč )ÎÎÏ×ÁÃÙÊÎÏĢÃÉ 2ÅÇÉÏÎĕ×



7ÙÎÉËÉ ×ÏÊÅ×ĕÄÚÔ× × ÐÏÄÚÉÁÌÅ ÎÁ φ 
ËÒÙÔÅÒÉĕ× ÉÎÎÏ×ÁÃÙÊÎÏĢÃÉ
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