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Share of Global Primary Energy Consumption- by fuel //V/BMA
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Key Takeaways - 2018

Global energy consumption grew at a rate of 2.9%
last year, almost double its 10-year average of
1.5% per year, and the fastest since 2010

Renewable power grew by 14.5%, slightly below
its historical average.

Solar generation grew by 30 mtoe, just below the
increase in wind (32 mtoe), and provided more
than 40% of renewables growth.

Hydroelectric generation increased by an above-
average 3.1%.

The improvement in energy efficiency was
significantly lower in 2018 than some years earlier
— the energy intensity of the global economy only
improved by 0.8%.

Carbon emissions grew by 2.0%, the fastest
growth for seven years
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Global oil production rose by 2.2 million b/d. OIl
consumption grew by an above-average 1.4 million
barrels per day (b/d), or 1.5%.

Coal consumption grew by 1.4%. Coal’'s share in
primary energy fell to 27.2%, its lowest in fifteen
years. Global coal production rose by 162 mtoe, or
4.3%.

Natural gas consumption rose by 195 billion cubic
metres (bcm), or 5.3%, one of the fastest rates of
growth since 1984. Global natural gas production
increased by 190 bcm, or 5.2%.

Nuclear generation rose by 2.4%.

Electricity generation rose by an above-average
3.7% and the share of renewables in power
generation increased from 8.4% to 9.3%. Coal still
accounted for the largest share of power generation
at 38%.
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Global Primary Energy Production- by region in 2018 /'/VBMA
J
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Source: Enerdata, Global Energy Statistical Yearbook 2019
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Global Primary Energy Demand-by fuel //VDMA
J

Global primary energy demand is
forecast to increase by 72 mboe/d
in the period to 2040.

World primary energy demand by fuel type, 2018-2040
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Source: World Oil Outlook 2019
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Future Projections (2018-2050)—(1/2) // V/BMA
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Source International Energy Outlook 2019
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Future Projections—(2/2) //V/BMA

End-use energy consumption by sector
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Global Power Generation Mix //VBMA
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German Energy Mix 2018: Energy sources share in primary //VDMA
energy consumption i
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Source: BP Statistical Review of World Energy 2019




Energy Consumption, 2008-18
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Economic Growth, energy consumption and GHG //VDMA
emissions 1990-2017 i
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The German
Energy Transition
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German energy targets
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The German energy transition

We have decided to fundamentally alter
Germany’s energy supply: away from
nuclear energy and fossil fuels and towards
renewable energy. By 2025, at least 40 to
45 % of our energy is to be sourced from
renewable energy, and we want to raise
this to at least 80% by 2050. Also, we are
aiming to use energy more and more
efficiently.

This is quite a challange for Germany !

.... and it is both a challange & a chance for
German process technology industry !
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The targets of the German energy transition //V/BMA

2017 2020 2030 2050
GHG-reduction - 27,5% at least -40% at least -55% -80 to -95%
(baseline 1990)
RES
Share of gross electricity 36% at least 35% at least 50% at least 80%
consumption
Energy productivity 1,0% p.a. (2008-2017) 2,1% p.a. (2008-2050)

Energy consumption in
buildings -18,8% 80%
(baseline 2008)

Energy consumption
transport - 6,5% -10% - 40%
(baseline 2005)
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Decoupling of economic growth and energy consumption

The economy is growing,
while energy consumption is falling

Development of gross domestic product and primary energy consamplion
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VDMA India

Focus on wind and solar energy requires efficient storage of //VDMA
excess energy S

Energy sector needs to build capacity to allow storage of surplus energy for each sector
200
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Pathways of power-to-X and its applications //VDMA
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Pathways of power-to-X and its applications //VDMA
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German Engineering
Federation (VDMA)

Where ever you are, We are there for you

More than 3250 Members

which stands for:
- 1,031,000 Employees

Largest Industrial
Association in

Europe - € 232 Billion production

- /8% Export rate (approx.)
12_7 year old 38 Specialized Sectors
history

Offices/Subsidiaries in:

“a _ India - CIS
- China - Japan

Brazil - Belgium
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: Telephone +91 9663310403
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The conflicting goals of the energy transition //VDMA

S
- digitalisaition
cisz e INNOVAtION
competitiveness

grid extension

research

sustainability jobs

economic growth

phase out nuclear ’48
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