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Profile of the EU Chemical Industrygs

A29 000companies, 9% SMEs
A1.17million of jobs

Ae551 billion of revenues
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EU chemicals sales increasenearly 60% in s
20years while its world markeshare halves

EU share of glob&@hemicals market
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Digitaldeeply impacts all industries &
iIncluding the Chemical sector

300 decision makers were surveyed, 30 CEOs interviewed, expert workshops held on:

The four levers of the ... and their impact on the industrial heart of Europe [bn GVA]"
digital transformation ...
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1) GVA = Gross value added, 2013, EU-15 states plus Norway, Turkey  2) Including energy systems

Source: Roland Berger



Digitization as key elemetd industry ¢
challenges and competitiveness
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Emergence of new digital technologiesg:
development goes faster and faster

5G
CognitiveComputing
CloudTechnology
Digital Twins
loT
Virtual Reality
DataFusion
Gamification
PAT
Track& Trace
Big Data
RFID
HPC

Deep Learning
Social Media
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Transforming data in knowledge will begs
key to transform the industry

Data Management and Analysis Discover Value out of Big Data

Key enablers all fields of Process Industr © Novel methods are required to capture
relevant information from many independent

data sources
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towards Customer

Digital
Services

Page/



Digitization transforms the Chemical Industigs
rapidly across its entire horizontal value

chain

. : : Digitization
Big-data/ End to end Process Integrated lean Engineering/ New roads to of%ustomer
advanced supply chain automation: Systemiroased R&D 4.0: market: using experience:
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OpEX Production data sharing of YETQ improvements platform

with suppliers/ reatime
Cap EX Sutpply ?r’;cking
Big datadriven raw
material analytics to
optimize feedstock costs L. ;
Digital Predictive Digital Risk G&A4.0 Commercial
procurement maintenance manufacturing manfgler?ednik Backoffce engines:
vanced analyticbased ris| ) o
t00IS o o FR
enabling more efficient maintenance logistics, drone inspections ‘ '

procurement processes

THE DIGITAL CHEMICAL COMPANY

1 Yield, energy, throughput, and quality

SOURCE: GEM Digital Task Force

PLUS: new, radically different business models
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1) Digital Plant

Digitalizationenables the entire manufacturing chain fanore efficient operations

a.

Realtime capability- providecorrectprocess
informationto authorized users in redgime

Feedback control to detect deviations and adjust
operations immediatelylecision support

Assetperformance management/predictive
maintenance

Advanced operator support

W5 AJAGI £ pladgtingléls)iapzedidtdnedz)
of impact of (designjlecisionsand to anticipate
looming events anthottlenecks

Integrated production planning

Information integration across operations and
enterprise technology layers

Endto-end (financial)visibility from topfloor to
shopfloor

SourceSusCheitSPIRE Working Groups, Accenture

9 Higherplant availability and
throughput

9 Better predictability of
manufacturing

9 Reducedead times

9 Higher flexibility andgility/remote
operations

9 Less quality issues

9 Less consumption of energy and
raw materials

9 Less costs for lab analyses
9 More efficient plant maintenance
9 More efficient allocation of staff
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