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Professional Bio

I’m a Senior Manager in PwC’s technology consulting practice specialized in the technology, info-
communications and entertainment industry sector. Previously I have worked for Accenture. I hold MSc degree 
from the Budapest University of Technology and Economics and also have ITIL Foundation, Six Sigma Green 
Belt and LEAN certificate.

I have more than 12 years experience in telecommunication and IT developments, telco and IT strategy, 
operation and process due-diligence and cost saving projects. I have also experienced in CRM, Billing and OSS 
systems, processes and technologies area.

I mainly focus on defining real life use cases of Artificial Intelligence e.g RPA and Industry 4.0.

Role description

I'm a senior manager in the Technology Advisory team of PwC Hungary. I'm leading Artificial Intelligence, 
Robotic Process Automation (RPA) and Industry 4.0 initiatives. I'm representing PwC in the RPA workgroup of 
Hungarian Outsourcing Association (HOA) and in the National Technology Platform (industry 4.0 platform).

As a Senior Manager I have other roles which include:
▪ Project and program management
▪ Leading projects and project teams
▪ Coaching people
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Agenda
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PwC short introduction

02 
Industry 4.0 introduction
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PwC Strategy&’s 2018 Global Survey on 
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PwC Introduction
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PwC Introduction
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150years

158country

236 000
colleagues

881 
colleagues

Győr Budapest

Our offices can be found all around the world

Our clients include the world's largest companies

Confidential information for the sole benefit and use of PwC’s client.
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Our office at Budapest
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Universum: 
PwC is the 2nd 
most attractive 
employer in the 

world*

*based on the 

inquiry of  
240,000 students 
in business studies 
from 12 economic 

world-power 
countries

Confidential information for the sole benefit and use of PwC’s client.



PwC’s Digital Services

PwC as Workplace
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Intern

Associate / Consultant

Senior Associate / Senior Consultant

Assistant Manager

Manager

Senior Manager

Partner

Director

Expertise

Competitive salary

Fringe benefits

Development 

opportunity, carrier path

CAFETERIA

PACKAGE

Confidential information for the sole benefit and use of PwC’s client.
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We are working for several sectors

8

Retail and consumer 
sector

Pharmaceutical and 
healthcare industry

Industrial 
products

Automotive 
industry

Financial services

Entertainment industry

Communication

Technology

Energy and 
utilities Public sector

Confidential information for the sole benefit and use of PwC’s client.
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• 114 colleagues

• 45 interns

• 3 segments – Deals, 

Management Consulting, 

Technology

• 251 colleagues

• 40 interns

• 2 segments – Tax, Legal 

Services

• 4 groups– GIS, CT, TRC, TRS

• 318 colleagues

• 18 interns 

• 3 segments – Audit, RAS, 

CMAAS  

• 3 audit groups– CIP, TICE, FS 

Service Lines and Services

Assurance TLS Advisory

Confidential information for the sole benefit and use of PwC’s client.
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Advisory 

10

Technology Advisory
Management 

Consulting
Deals

• Accounting, finance, business 
evaluation, corporate finance

• Excel, interactive model, study

• Business evaluation, financial 
modeling, transaction support, 
fraud detection

• Complex research, analysis, 
data room

• Client interviews, 
brainstorming, benchmarking, 
data analysis

• Corporate strategy, process, 
organizational structure, cost-
benefit analysis, study

• Presentation: understandable 
message from the numbers

• Business economics, project 
management, strategy

• IT strategy, BI tools, system 
implementation, digitization

• Presentation & 
dashboards, mobile app

• Computer science, economic 
informatics, project 
management

• Client interviews, 
brainstorming, benchmarking, 
data analysis

Confidential information for the sole benefit and use of PwC’s client.
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Technology Advisory

11

Technology

Advisory

CIO agenda

IT strategy, governance 
model, processes, 
business models

Big data & data 
analytics

Datawarehouse, Big 
Data solutions, data 

analysis, BI tools

IT system 
integration 

Supplier selection, 
system implementation

Digital

FinTech, Industry 4.0, 
IoT, drone technologies, 

digital channels, 
mobile technologies

Confidential information for the sole benefit and use of PwC’s client.
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Industry 4.0 introduction

Confidential information for the sole benefit and use of PwC’s client.
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Question

• Do you know the stages of the industrial revolution?

• What does Industry 4.0 means?

Confidential information for the sole benefit and use of PwC’s client.
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Road to Industry 4.0

14

1800
Industry 1.0

1900
Industry 2.0

1970s
Industry 3.0

2015+
Industry 4.0

2030
Digital ecosystem

The invention of 

mechanical 

production powered 

by water and steam

started the first 

industrial revolution

Mass production, 

with machines 

powered by 

electricity and 

combustion engines

Introduction of 

assembly lines

Electronics, IT, and 

industrial robotics for 

advanced automation 

of production 

processes

Electronics and IT 

(such as computers) 

and the Internet 

constitute the 

beginning of the 

information age

Digital supply chain

Smart manufacturing

Digital products, 

services, and 

business models

Data analytics and 

action as a core 

competency

Flexible and 

integrated value 

chain networks

Virtualized processes

Virtualized customer 

interface

Industry collaboration 

as a key value driver

Today

Confidential information for the sole benefit and use of PwC’s client.
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Definitions of Industry 4.0

Industry 4.0 is the evolution to cyber-physical 
systems, representing the fourth industrial 
revolution on the road to an end-to-end value chain 
with Industrial IoT and decentralized intelligence in 
manufacturing, production, logistics and the 
industry. (i-scoop.eu)

Computers and automation will come together in an 
entirely new way, with robotics connected remotely 
to computer systems equipped with machine 
learning algorithms that can learn and control the 
robotics with very little input from human 
operators. (Marr, 2016)

Confidential information for the sole benefit and use of PwC’s client.
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In PwC’s view, Industry 4.0 is 
driven by:

1) Digitisation and integration of 
vertical and horizontal value
chains

2) Digitisation of product and service 
offerings

3) Digital business models and 
customer access

VS
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Question

• What technologies does Industry 4.0 utilize?

Confidential information for the sole benefit and use of PwC’s client.
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Confidential information for the sole benefit and use of PwC’s client.

Business IT 3rd Party

Computing
e.g. Arduino,  Spark Core, Raspberry Pi

User Interface
e.g., screen, microphone, LEDs

Sensors 
e.g., thermometer, load sensor,  

motion detector

Connectivity
e.g. WiFi, Bluetooth, Zigbee

Event Processing & Analytics
e.g. rules, triggers, time series analytics

Data Aggregation
e.g. real-time data ingestion and storage

Applications & Visualizations
e.g., admin portal, data dashboard, API

IoT Platform
The cloud platforms that aggregate, analyze and display device and sensor data

S
ec

u
ri

ty

In
te

g
ra

ti
o

n

D
ev

ic
e 

M
a

n
a

g
em
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t

Gateways
Hardware components that relay data between connected devices and platforms

Device 
User

Technical background of Industry 4.0 – IoT / CPS

CPS
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Technical background of Industry 4.0 – Big Data

18

Public 
data

Enterprise 
data

Transactions

Sensor 
data

Social 
media

Big 
Data

Discovery

Discover value in your internal and external data

Actions

Make decisions; deliver quick wins; build 

operational capabilities to enhance products 

and services

Insights

Apply analytic techniques on internal and external 

data for tailored, value-creating insights

Outcomes

Test and learn; link insights and actions to 

financial and operational metrics; enhance 

shareholder value 

Confidential information for the sole benefit and use of PwC’s client.
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PwC Industry 4.0 framework and Contributing digital technologies
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Question

• What solutions does Industry 4.0 realize?

Confidential information for the sole benefit and use of PwC’s client.
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Phases of maintenance – Predictive Maintenance

21

Visual inspection

Instrument inspections

Real time condition
monitoring

PdM 4.0

Periodic physical inspections: conclusions are based solely on 
inspector’s expertise.

Periodic inspections: conclusions are based on a combination of 
inspector’s expertise and instrument read-outs.

Continuous real-time monitoring of assets, with alerts given based on 
pre-established rules or critical levels.

Continuous real-time monitoring of assets, with alerts sent based on 
predictive techniques, such as regression analysis.

Confidential information for the sole benefit and use of PwC’s client.
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Connection between Maintenance and Industry 4.0 –
Predictive Maintenance

22

Sensor

Connected Assets

• Onboarding

• Connectivity

• Device 
management

• Security

Data

IT/OT 
Convergence

• Big data 
Ingestion

• Big data 
infrastructure

• Merging sensor 
data with 
business 
information

Insight

Data analysis

• Root-cause 
analysis

• Asset health 
monitoring

• Machine 
learning

• Anomaly 
detection

• Triggering of 
corrective 
actions

Action

Maintenance 
activities

• Prioritized 
maintenance and 
service activities

• Optimized 
warranty and 
spare parts 
management

• Perspective 
maintenance

• Quality 
improvements

Outcome

Connected Assets

• Onboarding

• Connectivity

• Device 
management

• Security

Confidential information for the sole benefit and use of PwC’s client.
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Predictive maintenance in a mining company

Confidential information for the sole benefit and use of PwC’s client.
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• 40 km of conveyor belts

• 80 employees

• Insufficient reliability of visual checks

• High maintenance costs

• Damaged conveyor belts

• Loss of mining capacity

Annual conveyor belt servicing costs
+ more losses caused by reactive style of maintenance

The Problem

$1,6
million

Confidential 

client data
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Predictive maintenance in a mining company

Confidential information for the sole benefit and use of PwC’s client.
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Possible Solutions

Sensors

Thermal cameras

Drones

Optic cables

Noise detectors

Expected investment
after testing and business case calculations

$0,5
million

Confidential 

client data
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Predictive maintenance in a mining company

Confidential information for the sole benefit and use of PwC’s client.
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Key Benefits

Expected annual cost savings
with positive ROI in less than 1 year

$0,7
million

• Salary cost savings

• Facilitation of maintenance work

• Increased maintenance accuracy

• Faster repairs procedures

• Less damage to conveyor belts

• Increased mining capacity

Confidential 

client data
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Case summary

Confidential information for the sole benefit and use of PwC’s client.
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Return on investment in 
less than 1 year

$1,6
million

$0,5
million

$0,7
million

One-time
investment

Annual
savings

Current annual
costs

Confidential client data
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Possible solution – thermal camera / optic cable

Confidential information for the sole benefit and use of PwC’s client.
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Industry 4.0 solutions realized through digital technologies

Confidential information for the sole 

benefit and use of PwC’s client. 28

Predictive 
maintenance

Big data driven 
process and 

quality 
optimisation

Process 
visualisation/ 
automation

Connected 
factory

Integrated 
planning

Data-enabled 
resource 

optimisation

Digital twin of 
the factory

Digital twin of 
the production 

asset

Digital twin of 
the project

Autonomus intra-
plant logistics

Flexible 
production 

methods

Transfer of 
production 
parameters

Modular 
production assets

Fully 
autonomous 

digital factory

Confidential information for the sole benefit and use of PwC’s client.
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Industry 4.0 = Smart Factory?

Confidential information for the sole benefit and use of PwC’s client.
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What makes 

a factory 

industry 4.0 

ready?

Interoperability

Machines, devices and people 

connect and communicate with each 

other

Technical assistance

Systems to support humans in making 

decisions, solving problems and 

assist with tasks

Information Transparency

System create virtual copy of physical 

world trough sensor data

Decentralized decision-making

Cyber-physical systems make simple 

decisions become as autonomous as 

possible
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https://www.youtube.com/watch?v=h9t06cyC7Es

Confidential information for the sole benefit and use of PwC’s client.
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Digital twin of the factory

Digital twin of the production asset

Digital twin of the product

Fully autonomous digital factory

Modular production assets

Flexible production methods

Process visualisation/automation

Integrated planning

Autonomous intraplant logistics

Predictive maintenance

Big data driven process/quality optimisation

Data enabled process optimisation

Transfer of product parameters

Digital twin of the production asset

Track and trace15

1

2

3

4

5

6

7

8

9

10

11

12

13

14

31

Key technology features of a Smart Factory enabled by Industry 4.0
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Biggest challenges or inhibitors for building digital operations capabilities

32

Lack of a clear 
digital operations 

vision and 
support/leadership 

from top 
management

Unclear 
economic 

benefit and 
digital 

investments

High financial 
investment 

requirementsUnresolved questions 
around data security 
and data privacy in 
connection with the 
use of external data

Insufficient 
talent

Lack of digital 
standards, 
norms and 

certification

Slow expansion 
of basic 

infrastructure 
technologies

Business 
partners are not 

able to 
collaborate 

around digital 
solutions

Concerns around loss 
of control over your 

company’s intellectual 
property
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1 2 3 4 5 6
Better planning and 
controlling 
in manufacturing 
and logistics

Higher customer 
satisfaction, 
involving 
customers in the 
design process

Greater flexibility 
in manufacturing

Faster time to 
market 
(in product 
development)

Improved quality Individualisation, 
customization of 
products

Along the challenges several benefits bound to Industry 4.0

Confidential information for the sole benefit and use of PwC’s client.
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PwC Strategy&’s 2018 Global Survey on 
Industry 4.0

Confidential information for the sole benefit and use of PwC’s client.
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PwC | Strategy&’s Global Digital Operations Survey 2018 is the biggest 
survey of its kind of studies of Industry 4.0 to date

USA

Canada

Mexico

Brazil

UK

Belgium

Luxembourg

Netherlands
Sweden

Finland

Poland

Austria

Portugal

France

Spain

South 

Africa

Switzerland

Germany

Italien

Australia

Singapore

India

China

Japan

Middle 

East

Methodology:
Based on research conducted between September and December 2017 with over 1,155 senior executives from industrial products companies in 26 countries. The majority of participants were 

Chief Digital Officers or other senior executives with top-level responsibility in their company for Industry 4.0 strategy and activity. 

Results were weighted by country GDP to provide a balanced view in global.

Interviews 

per 

Industry

Consumer 

goods

Process 

industries

Industrial 

equipment & 

engineering

Electronics

Automotive

Industrial 

manufacturing

35

9%

33%

21%
14%

13%

10%

Industry split Participating countries

Confidential information for the sole benefit and use of PwC’s client.
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Legend

DC

DI

DF

DN

Digital Champion

Digital Innovator

Digital Follower

Digital Novice

Americas APACEMEAAutomotive

Consumer goods

Electronics

Industrial equipment

& engineering

Industrial 

manufacturing

Process industries

World regions
Digital operations 

maturity
Key industries

Confidential information for the sole benefit and use of PwC’s client.
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The global Industry 4.0 study focuses on Digital Operations Champions 
and how they master the orchestration of four different ecosystem layers

Digital 

Operations 

Champion

Interfaces

New Technologies

IT Architecture

Mindset and 
behaviour

Skills

Relationships
and skill sources

Career
development

People Ecosystem

Digital Operations EcosystemProcurement 4.0

Smart manufacturing
Connected logistics 

and distribution

Digital research and development Product lifecycle management

After sales service

Quality management

Customer Solution 

Ecosystem

Platform integration

E-commerce 
Advanced customer service

Software and apps

Hardware and infrastructure

(Analog, augmented, digital)

Complementary products/accessories

Performance services

Financial solution

3rd party platforms

Demand signal

Data, integration,  

analytics and services

Product

37

Technology Ecosystem

Customer Solution Ecosystem

Innovative Business Models and 

Customer value

Digital 

Operations Ecosystem

Solution Enablement and Value 

chain efficiency

Technology Ecosystem

Intelligence and Connectivity

People Ecosystem

Competences and culture

Confidential information for the sole benefit and use of PwC’s client.
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Overview of the Customer Solutions ecosystem

38

Business model and 

customer value layer

• personalization, 

• customization, 

• enhanced features, 

• improved logistics, 

• creative revenue 

models, 

• innovative designs 

and applications

• includes external 

entities 

Confidential information for the sole benefit and use of PwC’s client.
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• Which industry do you believe has advanced 
capabilities in the Customer Solution 
Ecosystem and why?

Confidential information for the sole benefit and use of PwC’s client.
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Automotive

Consumer goods

Electronics

Industrial equipment

& engineering

Industrial 

manufacturing

Process industries

Key industries

Question
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Overview of the Operations ecosystem

40

Solution enablement 

and value chain 

efficiency layer

• product 

development, 

• planning, 

• sourcing, 

• manufacturing, 

• warehousing, 

• logistics, 

• services

• includes external 

entities 

Confidential information for the sole benefit and use of PwC’s client.
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Overview of the Technology ecosystem

41

Intelligence and 

connectivity 

including pivotal 

technologies for 

Industry 4.0

• artificial 

intelligence, 

• 3D printing, 

• Industrial Internet 

of Things (IIoT) 

• sensors, 

• augmented and 

virtual reality,

• robots

Confidential information for the sole benefit and use of PwC’s client.
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Overview of the People ecosystem

42

Domain of 

organizational 

competence and 

culture

• skills, 

• mind-set, 

• behavior, 

• relationships,

• skill sources, 

• career 

development 

Confidential information for the sole benefit and use of PwC’s client.
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Digital Champions lead the digital transformation 

Artificial Intelligence is just 

kicking off – but will revolutionize 

the quality of operational decision 

making

Digitization will increase 

production in mature markets and 

near customers

People are at the centre of digital 

transformation

New technologies are implemented at large 

scale to connect and collaborate along the end-

to-end value chain

APAC is leading the way to 

digitization

Digital Champions create value 

through integrated customer 

solution ecosystems

Digital Champions serve customers through 

integrating operations, technology and people 

ecosystems

Top of the world – 10% of global manufacturing 

companies are Digital Champions

APAC Customer Solution 

Ecosystem

Digital Operations 

Ecosystem

Technology 

Ecosystem

People 

Ecosystem

43
Confidential information for the sole benefit and use of PwC’s client.
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Automotive

Consumer

goods

Electronics

Industrial equipment

& engineering

Industrial

manufacturing

Process

industries

0 10 20 30 40 50 60 70 80 90 100

1. Top of the world – 10% of global manufacturing companies are Digital 
Champions

44

pts.

Global index 

distribution Global average: 43.3 pts.

DN
22%

DF
42%

DI
27%

DC
10%

14%

25%

20%

23%

22%

21%

32%

48%

27%

42%

46%

47%

34%

21%

38%

22%

26%

26%

20%

6

14%

13%

6

6

Level of Digital Operations Maturity

by key industry

DC

DI

DF

DN

Legend

Digital

Champion

Digital

Innovator

Digital

Follower

Digital

Novice

Base: 1,155 companies

APAC

Confidential information for the sole benefit and use of PwC’s client.
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• Why APAC?

Confidential information for the sole benefit and use of PwC’s client.
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Americas APACEMEA

World regions

Question
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30%

15%

8

45%

35%

40%

20%

39%

33%

5

11

19%

2. APAC is leading the way to digitization

46

Digital Operations Maturity: Maturity Level Splits & Benefits of Investing in Digital 
Technologies

DC

DI

DF

DN

Americas

APAC

EMEA

Legend

Digital

Champion

Digital

Innovator

Digital

Follower

Digital

Novice

Average benefits

by world region

Question (Q2): What benefits do you expect from your investments in digital technologies 

cumulatively over the next 5 years? 

Please compare your expected situation in five years with your situation now. 

Base: 1,155 companies

0%

more 

than 

30%

0 – 9%

Cumulative revenue increase over the next 5 years

ø 14.7 %

10 – 19%

20 – 29%

30%

or over
9%

23%

29%

22%

13%

17%

17%

EMEA

Americas

APAC

Average 

revenue increase 

Level of Digital Operations Maturity

by world region

Note: Index group distribution in percent // Base: 1,155 companies

APAC

Confidential information for the sole benefit and use of PwC’s client.
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3. Digital Champions create value through integrated customer 
solution ecosystems

47

Benefits of Investing in Digital Technologies

more 

than 

30%

0%

Question (Q2): What benefits do you expect from your investments in digital technologies cumulatively over the next 5 years? 

Please compare your expected situation in five years with your situation now. Base: 1,155 companies

Cumulative benefits

over the next 5 years

0 – 9%

10 – 19%

20 – 29%

30%

or over

Revenue increase Efficiency gain/ cost reduction

9%

23%

29%

22%

ø 14.7 %

8%

15%

29%

35%

ø 12.3 % Average benefits

by world region

EMEA

Americas

APAC

12.7%

16.9%

16.6%

12.5%

13.4%

11.2%

Average 

revenue increase 

Average 

efficiency gain/ 

cost reduction

Confidential information for the sole benefit and use of PwC’s client.
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3. Digital Champions create value through integrated customer 
solution ecosystems

48

Leaders already generate >50% of their revenues from digital or digitally enhanced 
products and services

Average revenue 

composition 

Today

Average revenue 

composition 

In 5 years

Traditional 

products & services

Digitally enhanced 

products & services

Purely digital 
content, services and 
solutions

77%

14%

9%

Question (Q8): What is the composition of your revenue today and in 5 years?

Note: average revenue shares in percent, differences in percentage points

Base: 1,155 companies

−8

+3

+5

69%

17%

14%

3% 6%

92%

5%
11%

85%

16% 19%

65%

24%

33%

44%

Purely digital content,
services and solutions

Digitally enhanced
products & services

Traditional products &
services

Composition of revenue: status quo 

DCDIDFDN
Digital

Novice
Digital

Follower
Digital

Innovator

Digital

Champion

Confidential information for the sole benefit and use of PwC’s client.
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42%

23%

33%

24%

10%

3. Digital Champions create value through integrated customer 
solution ecosystems

49

50% of Digital Champions leverage open platforms to drive digital business models

L
e
v
e

l 
o

f 
d

e
v
e

lo
p
m

e
n
t

Omni-channel commerce platform
multi-channel sales and marketing platform 
for products and services

Products as a service platform
a product is sold via a platform in 
a pay per use model

Customer experience platform 
offering highly individualised
products or services

Complex solutions for customers, 
which includes products from many of 
your partners and is managed by you

Open platform upon which others may 
build their own digital business models

Question (Q10): Which types of platform are you focusing on to realise your business model? Please select all that apply.

Note: multiple answers possible // Base: 1,155 companies

At least one platform applies:  80%

46%

42%

68%

63%

50%

22%

4%

17%

8%

1%

DC DN98% 46%

Confidential information for the sole benefit and use of PwC’s client.
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4. Digital Champions serve customers through integrating operations, 
technology and people ecosystems

50

Supply Chain Maturity

Level of horizontal integration

Isolated solutions and 
optimisation of individual processes

Internal functions are integrated and 
close collaboration

Digitally connected with external 
partners, integrated platforms for 
collaboration

Near real-time end-to-end integration
and planning platforms across external 
network

30%

35%

18%

9%

Question (Q11): Which statement best describes your supply chain? Please select only one.

Base: 1,155 companies

DCDIDFDN

37%

33%

2%

1%

40%

39%

12%

4%

18%

35%

35%

7%

1%

18%

26%

55%

Confidential information for the sole benefit and use of PwC’s client.
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4. Digital Champions serve customers through integrating operations, 
technology and people ecosystems

51

Manufacturing Operations

Level of vertical integration

Question (Q12): Which statement best describes your manufacturing operations? Please select only one.

Base: 1,155 companies

DCDIDFDN

Only selectively

Largely at the 
single plant level

Seamlessly across multiple 
plants and beyond manufacturing

Fully across internal and external plants, 
exchanging and acting on information in 
real-time

42%

25%

19%

5%

58%

13%

3%

1%

58%

26%

10%

1%

19%

36%

35%

6%

4%

17%

47%

33%
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Predictive maintenance of assets and products

Manufacturing Execution Systems (MES)

Integrated end-to-end supply chain planning

Connectivity/Industrial Internet of Things (IIoT)

Digital twin of products and manufacturing line

Collaborative robots, smart robots,

Robotic Process Automation (RPA)

Artificial Intelligence (AI)

Virtual reality/Augmented reality solutions, 

e.g. Google glasses

48%

45%

44%

42%

33%

28%

9%

8%

5. New technologies are implemented at large scale to connect and 
collaborate along the end-to-end value chain

52

Average implementation rate

by industry / maturity level

46%

27%

5%

DC

DI

DF

DN

64%

26%

35%

27%

42%

29%

34%

DC DN

70% 10%

75% 9%

87% 8%

78% 5%

68% 3%

72% 9%

34% 1%

40% 1%

Question (Q1): To what extent have you implemented the following technologies within your company?

Base 1,155 companies
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5%

3%

9%

76%

7%

15%

17%

17%

46%

5%

6. AI is just kicking off – but will revolutionize the quality of operational 
decision making

53

Most companies have not planned the use of AI - EMEA lagging behind APAC
Extend of Artificial Intelligence implementation

by regions and revenue

Implemented

Piloted

Planned within 

5 years

Not planned

Don’t know, 

no answer

EMEATotal Americas APAC - 500 - 5000 5000 +

Global revenue (mio EUR/USD)

9%

7%

13%

65%

6%

12%

8%

17%

62%

1%

4%

4%

12%

73%

7%

6%

5%

13%

72%

5%

19%

15%

13%

49%

4%
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6. AI is just kicking off – but will revolutionize the quality of operational 
decision making

48

Leaders use AI beyond simple process automation to design self-learning, autonomous systems

Ways of using Artificial Intelligence Artificial Intelligence Challenges

Question (Q4): In what way do you use Artificial Intelligence in your company?

Note: Figures in percent. Base: 98 companies that have implemented AI technologies

Question (Q5): In your opinion, what are the top 3 challenges associated with AI?

Base: 1,155 companies

29
21

18
8

38 
24 

20 

5

44 
29 

25 

117

For assistance in making decisions or 

taking actions i.e. hard-wired systems 

that do not learn from their interactions

For the automation of manual and 

cognitive tasks

For augmenting decision-making and 

continuous learning from interaction with 

humans and the environment

AI systems that can adapt to different 

situations and can act autonomously 

without human assistance

37 
25 

22 

12

Assisted intelligence Automation

Augmented intelligence Autonomous intelligence

No human in the loopHuman in the loop

H
a
rd

w
ir
e
d
 /

 s
p
e
c
if
ic

 s
y
s
te

m
s

A
d
a
p
ti
v
e
 s

y
s
te

m
s

Technologies are 

not mature 

enough yet 

40%

Our workforce lacks 

the skills needed to 

implement and 

manage 

AI solutions 

40%
Uncertain ROI

36%

Reliability of data 

or master data is not 

mature enough yet

33%

Lack of trans-

parency and 

trust 

32%

Resistance of 

works councils or 

labour unions 

24% Regulatory hurdles 

in our home 

market, or other 

important markets 

22%

Digital champion

Average

Digital followerDigital innovator

Digital novice
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Manufacturing, assembly, quality

Logistics

Product development, engineering

Maintenance and repair

Order management

Procurement

Marketing and communications

Sales

Customer service, e.g. self-service portals

End-to-end supply chain planning

Finance and controlling

83%

72%

57%

65%

6. AI is just kicking off – but will revolutionize the quality of operational 
decision making

Artificial Intelligence: Implementation in Terms of Company Functions

AI businesses are active on all levels of integration 

for the automation of manual and 
cognitive tasks

for assistance in making decisions or 
taking actions

for augmenting decision-making and 
continuous learning from interactions 
with humans and the environment 

AI systems that can adapt to different 
situations and can act autonomously
without human assistance

Left: Question (Q4): In what way do you use Artificial Intelligence in your company?

Right: Question (Q3): To what extent have you implemented Artificial Intelligence in the following company functions?

Base: 98 companies that have implemented AI technologies  //  Note: figures in percent; differences in percentage points

Implementation of AI by function

77%

65%

75%

65%

66%

64%

51%

56%

61%

61%

59%

47
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8. People are at the center of digital transformation

56

Only 1/3 of companies states to have a leadership with a clear vision for digital 
transformation

“We regard failures

as an accepted part of 

the development 

process.”

38%

“Our company has 

flat hierarchies that 

facilitate agile working 

and quick decision-

making.”

37%

“We are focused on 

providing a digital 

customer experience 

throughout the 

customer journey.”

35%

“Our leadership has 

a clear vision for the 

digital future and acts 

as role model.”

34%

“We foster a culture 

of innovation with 

multi-disciplinary 

teams.”

32%

“We selectively 

engage with expert 

partners as supple-

mental external 

resources.”

32%
“Our employees have 

the required 

qualifications for the 

digital future.”

27%

“We have invested 

heavily in training 

to make our staff fit for 

digital transformation.”

26%

“We build tandems or 

learning groups 

between digital natives 

and experienced staff.”

22%
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8. People are at the center of digital transformation

57

Implementing digital manufacturing means building a digital workforce

56%

16%

40%

42%

Will increase

Stay constant

Will decrease

Q: What effects do you expect for your company as a result 

of digtisation?

47%

50%

82%

84%

89%

Q: What changes do you expect to the number of 

employees in your factories in total in 10 years 

as a result of digitisation?

Hiring of new employees with the 

necessary qualifications

Higher personal costs are offset by 

efficiency and productivity advantages

Digital technology enables older 

employees to remain employed longer

Replacement of employees retiring due 

to old age with digital technologies

On-going continuing education, in 

particular for older employees, as well 

as to meet new demands
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8. People are at the center of digital transformation

58

44%

49%

52%

52%

60%

71%

81%

0% 20% 40% 60% 80% 100%

Q: Where do you see challenges for the digital factory with regard to your employees?

Difficulity in finding adequately qualified employees

Large investments in training and continuing education of 

employees needed

Technology for cooperation of people and machines not yet 

fully developed

Difficulity bringing together strengths of older and younger 

employees

Lacking digital corporate culture

Lack of openness by employees to innovative digital 

technologies

Present training in schools (colleges, universities) 

notadquate to qualify employees for the digital factory
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https://www.youtube.com/watch?v=l1Ta65TCJsQ
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Current status of Hungary
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Current status of Hungary

61

• More than 100 indicators

• The indicators have been selected to support 

• the EU Digital Single Market 

policies and

• to monitor the digital progress of 

European Economy and Society

General Info

• Formed by ITM (previously NGM)

• Managed by SZTAKI

• 100 members, 7 workgroups

NTP Survey 2017:

• Needs and expectations of the (manufacturing) 
industry and strategic economic governance

• Present state of affiliation, acceptance and 
introduction of Industry 4.0, 

• Industry 4.0 specific R & D and Innovation 
potential.

• Growth potential and its conditions
• 200 companies
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Status of Digitisation in Europe

62
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Year: 2017
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Status of Digitisation in Hungary
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Hungary

Enterprises with High levels of Digital Intensity, by Enterprise size (Small, Medium, Large), 2017

Small enterprises (10-49
persons employed), without
financial sector

Medium enterprises (50-249
persons employed), without
financial sector

Large enterprises (250 persons
employed or more), without
financial sector

63

%
 o

f 
e

n
te

rp
ri
s
e

s

Confidential information for the sole benefit and use of PwC’s client.



PwC’s Digital Services

Status of Big Data analyzing in Europe

64
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Country profile for Hungary, eBusiness indicators 

0 20 40 60 80

Cloud computing services (medium-high sophistication) (in % of enterprises)

Use of analytical CRM software - SMEs (10-249 persons employed) (in % of…

Enterprises providing portable devices to > 20% of their employed persons (in %…

Integration of internal processes (with an ERP) - SMEs (10-249 persons…

Enterprises sending e-invoices (in % of enterprises)

Enterprises using RFID for product identification (in % of enterprises)

Electronic Supply Chain Management - SMEs (10-249 persons employed) (in %…

Enterprises using social media (in % of enterprises)

Enterprises having a website with some sofisticated functionalities - SMEs (10-…

Persons employed provided with a portable device by their enterprise (in % of…

Enterprises with High levels of Digital Intensity - SMEs (10-249 persons…

Above EU average Under EU average

65
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Country profile for Hungary, Digital Skills

66

0 20 40 60 80 100

Have written a computer program (in % of individuals)

Persons employed using computers at work (in % of total employment)

Individuals with basic or above basic digital skills (in % of internet users

Basic or above basic Digital Skills - Information domain (in % of internet
users

Basic or above basic Digital Skills - Software for content manipulation (in
% of internet users

Basic or above basic Digital Skills - Communication domain (in % of
internet users

Basic or above basic Digital Skills - Problem solving domain (in % of
internet users

Individuals with basic or above basic digital skills - Employed and
unemployed (in % of individuals)

Under EU average Above EU average
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Industry 4.0 strategy implementation at Hungarian Companies

67

0 20 40 60 80 100 120

German average

Hungarian average

Small enterprise

Large enterprise

Medium enterprise

Micro enterprise

No strategy In progress Completed strategy
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Technological challenges and obstacles for Hungary

68

Key challenges of new digital technologies Barriers to competitiveness in industry 4.0

0 5 10 15 20

Legal environment

New business models

R&D&I need

Standardization

Solution integration

IT security

Expertise

Process management

Training

0 5 10 15 20 25

Lack of expansion…

Shrinking market…

Increasing logistics costs

Unfavourable infrastructure

Increasing wage costs

Lack of R&D&I support

Lacking or outdated IT

Outdated production…

Digital illiteracy

Lack of skilled workforce
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Digitising European Industry

69

The European Commission recognized the need for actions and launched its Strategy on Digitalising
European Industry on 19 April 2016 

The Digitalising European Industry (DEI) initiative aims towards: 

Providing human capital with the necessary 
skills for the digital transformation

Co-investing in Europe’s digital innovation 
capacities

Coordination of initiatives for digitising
industry

Providing the appropriate regulatory 
framework conditions
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Digital Innovation Hubs 

70

DIH shall provide local industry with:

Access to the latest 
knowledge, 
expertise and 
technology

A link between 
users and suppliers 
of digital 
innovations across 
the value chain

Connections to 
investors, access to 
financing for digital 
transformations

Opportunities to 
foster synergies 
between digital and 
other key enabling 
technologies 

@
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Project’s geographical coverage

71

Countries covered in project activities 

Bulgaria
Croatia

Czech Republic 

Estonia

Hungary 

Latvia 

Lithuania 

Malta

Poland 

Romania 
Slovenia 

Slovakia 

Cyprus

Confidential information for the sole benefit and use of PwC’s client.



PwC’s Digital Services

Hungary’s Digital Innovation HUBs

72

Digital Innovation Hub of Kecskemét, Kecskemét

Coordinator: IQ Kecskemét Industrial Research Ltd.

Type of organisation: Incubators and accelerators

Kecskemét Digital aims at becoming a regional center for 
entrepreneurial support in digital transformation. The objective 
is to provide practical advice and support to the SMEs of the 
region in order to foster digital technologies development and 
the creation of an eco-system for innovation.

http://iqkecskemet.hu/en

innomine Digital Innovation Hub, Budapest

Coordinator: innomine accelerator

Type of organisation: Incubators and accelerators

innomine DIH aims at fostering the adoption of Industry 4.0 solutions in order to 
support digitization of industry by connecting local SMEs to the most innovative 
Industry 4.0 technologies. The key objective is to promote Industry 4.0 solutions, set 
up a provider’s hub and create a co-creation community to foster the start of new 
companies and the digitization of manufacturing SMEs.

http://www.innomine.com

AMLab, Szombathely

Coordinator: Pannon
Business Network 
Association

Type of 
organisation: Industry 
associations. 

AMLab main objective is to 
become the service 
provider for promoting and 
assisting digitization of 
SMEs in Western Hungary. 
In the forefront are 
additive manufacturing, 
maturity technology survey 
and their broad 
applications.

http://www.pbn.hu
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