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INCREASED EXPECTED VOLUME

Battery materials T Commodity polymers A

Overall demand up significantly but Net up due to light-weighting, but
need to be in the right technology inter-material substitution will
areas for growth continue

High performance polymers 71
@ Net up due to light-weighting and

smart infrastructure applications but

inter-material substitution

MINIMAL EXPECTED VOLUME CHANGE

Coatings Coolants
Demand shifts from metal to plastics Demand shifts from metal to plastics

@ and composites coatings and from and composites, and from aesthetic to

aesthetic to functional coatings functional coatings
I
()

Pigments

Demand shifts from metal to plastics
and composites, and from aesthetic to
functional coatings

DECREASED EXPECTED VOLUME

General lubricants N Catalysts AV
Flat to down. Grawth of ICE in @ Flat to down. Growth of ICE in
emerging markets affset by reduced emerging markets offset by reduced
demand and shift to EVs in developed demand and shift to EVs in developed
markets markets

Fuel additives Automotive fluids ).
@ Flat to down. Growth of ICE in @ No engine oils and limited use of
emerging markets offset by reduced transmission and brake fluids in EVs

demand and shift to EVs in developed (shift to single gear; electric brakes)
markets

(Deloitte) "cgslis + juunll
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Big data ‘
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Nine Technologies Are
Transforming Industnal Production

/The industrial

Internet of Things

Source: BCG analysis.
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Software-focused growth strategy for industrial manufacturers

Total R&D allocated
to software offerings
26%
B o
23%
22%
20%
19%
18%
17%
16%
15% |-

-
-

Faster revenue growth
relative to key competitors

Same revenue growth

Slower revenue growth

Source; 2016 Global
. . | Innovation 1000 Study,
2010 2015 2020 Strategy& analysis
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Siemens and Strata to develop MENA's first
3D-printed aircraft interior parts for Etihad

3D printed, as thin

Product designed
virtually using
computer-aided design

layers of material Final
are placed over product
each other

1 st.
3D printing at Siemens has already realized... Partnership will advance industrial e
3D-printing capabilities in the Heane
i & certified in th
Middle East certified in the
Siemens Strata Etihad
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reduction in reduction in faster v
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The Countries With The Most STEM Graduates
Recent graduates in Science, Technology, Engineering & Mathematics (2016)
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Predictive Analytics 4
Smart, Connected Products (loT) 2 7 2
Advanced Materials 3 4 5
Smart Factories (loT) 4 2 1

Digital Design, Simulation, and Integration 5 5 3
High Performance Computing [ 3 7
Advanced Robotics 7 8 6
Additive Manufacturing (3D Printing) 8 1 9
Open-Source Design / Direct Customer Input 9 10 10
Augmented Reality (to improve quality, training, expert knowledge) 10 6 8
Augmented Reality (to increase customer service & experience) 1 9 11

Mote: The 2016 Global Manufacturing Competitivensss Indesx (GMC), conducted by Delote and Council on Competitivensss, studied perspectives from over 500 global executives around key drivers of manufacturing
competitiveness, inchuding advanced manufacturing technologies.

Sources 2016 Ghobal Manufactur ng Competitiveness Index, Deloitte and Council of Competitiveness.?
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