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Affordable Cost: per. unit of energy.

Price Volatility: stable or fluctuating

Infrastructure: cost to build the plant

Available Access: substantial resources

Reliable Intermittent: source consistent or. variable

Safe: natural/numan’ causes
Sustainable Clean: air.and atmospheric emissions
[DENSE: eEnergy pPer area, weight and velume

Dry: fresh water use/risk
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Data: BP Statistical View of World Energy (2018)
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The Global Energy Mix

Million Tonnes Oil Equivalent
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The Global Energy Mix
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Glehal Energy.

Global Energy (MTOE)

m Coalm Oil m Natural Gasm NuclearmHydro = Solar Wind m Biomass
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Data: BP Statistical View of World Energy (2018)
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Glehal Energy.
Global Energy (MTOE)

m Coalm Oil m Natural Gasm NuclearmHydro = Solar Wind m Biomass

Could the world could be wind,

water and solar in 50 years, If
just for political wille ?
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World electricity generatio'n1 from 1971 to 2015 by source (TWh)
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Procltictio)n
World coal! production from 1971 to 2016 by region (Mt)
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Source: World Energy Outlook, 2017, EIA 1. Includes steam coal, coking coal, lignite and recovered coal. 2. Non-OECD Asia excludes China. QAe6809

B Middle East
Bl OECD




Tinker 2018

Ietal R MERAENEQVASUPRIVAEIRES)
by Energy Source (Mtoe)

Peoplppmites

Rep. of ~699%0 ~16% ~

China
United Coal?
States ~16% ~38% ~45 c)/1") Oil
Natural gas
India . Bl Renewables

Il Other?

1. In this graph peat and oil
shale are aggregated with
coal.

2. Other includes nuclear,

Russian
Federation
electricity trade, heat, non-

J apan I renewable waste.

0 500 1,000 1,500 2,000 2,500 3,000

Source: World Energy Outlook, 2017, EIA QAe6815



Tinker 2018

E|ECTH G A GERERAIGN

PYISOUICE
World electricity generation! from 1971 to 2015 by source (TWh)

= 28,000
=
£
© 24,000
2
vy Il Non-hydro
— 20,000 renewables and
2 waste?
5 16,000 B Hydro
S B Nuclear
> 12,000 ;
S Fossil thermal
g 8000
() 2. Includes geothermal, solar,
o wind, tide/wave/ocean, biofuels,
B 4’000 waste, heat and other.
=

0

1971 1975 1980 1985 1990 1995 2000 2005 2010 2015

Source: World Energy Outlook, 2017, EIA QAe6811



Tinker 2018

NUGIEarsE ECTICTLY
Frocltigton

World nuclear electricit -'ﬁfoduction from 19 _/i“-'t‘o,,;2015 by region (TWh)

3000 157/ ;

2500 %)
%,

%

210]0]0) ® Other?
B China
1500 Non-OECD Asial
Non-OECD
1000 Europe and
Eurasia
500 El OECD

0
1971 1975 1980 1985 1990 1995 2000 2005 2010 2015

Source: World Energy Outlook, 2017, EIA 1. Non-OECD Asia excludes China. 2. Other includes Africa, Non-OECD Americas and the Middle East. QAe6817



Tinker 2018

E|ECTH G A GERERAIGN
PYISOUICE
World electricity generati‘o'nl from 1971 to 2015 by source (TWh)

g 28,000
£
@ 24,000
=
2 I Non-hydro
< 20,000 renewables and
(@) 2
et waste
©
5 16,000 B Hydro
C
& B Nuclear
> 12,000 :
= g Fossil thermal
=
O 1. Excludes electricity generation
Q 8,000 from pumped storage.
() 2. Includes geothermal, solar,
o wind, tide/wave/ocean, biofuels,
B 4’000 waste, heat and other.
=
0]

1971 1975 1980 1985 1990 1995 2000 2005 2010 2015

Source: World Energy Outlook, 2017, EIA QAe6811



Tinker 2018

riyelro Elgeificiny

Procltigiion
o World hydro eIectricity;_:_[:;frb’duction1 from 197,1 ftd‘ 2015 by region (TWh)
4000
Africa
£1510]0)
Non-OECD
3000 Americas
2500 Non-OECD Asia?
2000 B China
Non-OECD
1500 Europe and
Eurasia

1000
500

0
1971 1975 1980 1985 1990 1995 2000 2005 2010 2015

Source: World Energy Outlook, 2017, EIA 1. Includes electricity production from pumped storage. 2. Non-OECD Asia excludes China. QAe6819

[ Middle East
[ OECD




Tinker 2018

E|ECTH G A GERERAIGN

PYISOUNCE

i World electricity generation! from 1971 to 2015 by source (TWh)
< 28,000
=
e
© 24,000
i)
=) I Non-hydro
5 20,000 renewables and
o waste?
S 16,000 = Hydro
=
) B Nuclear
> 12,000 .
'S Fossil thermal
§ 8000 e
o it 2. Includes geothermal, solar,
=} == wind, tide/wave/ocean, biofuels,
S 4,000 waste, heat and other.
=

0

1971 1975 1980 1985 1990 1995 2000 2005 2010 2015

Source: World Energy Outlook, 2017, EIA QAe6811



Tinker 2018

Wiriel 2leletriciny

Procltigiion
900World wind electricity Qrpdﬂction from 200f5'?'-t,-prf“2Q1_5 by region (TWh)
800
Africa
700
Non-OECD
(510]0) Americas
500 Non-OECD Asial
400 B China
Non-OECD
300 Europe and
Eurasia
200
[ Middle East
100 B OECD
0

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Source: World Energy Outlook, 2017, EIA 1. Non-OECD Asia excludes China. QAe6820



Tinker 2018

E|ECITI G AGENERANGRNYASOUNCE

28,000
24,000
I Non-hydro
20,000 renewables and
waste?
16,000 B Hydro
I Nuclear

12,000 Fossil thermal

1. Excludes electricity generation
from pumped storage.

2. Includes geothermal, solar,
wind, tide/wave/ocean, biofuels,
waste, heat and other.

8,000

4,000

1971 1975 1980 1985 1990 1995 2000 2005 2010 2015

Source: World Energy Outlook, 2017, EIA QAe6811

World electricity generation! by fuel (TWh)



Tinker 2018

Winel Elseirieity

Cirowern 1n U.S, Wirlel Garierzicion

Million Kwh T
22000 20)0)0)=20)71 4

Z100/0/0)
35,000
30,000
25,000
240550100
15,000

California
10)N00]0)
S 0[0]0)

~ pKansas
—— [linois-
B
0)

240/0]0) 240/0)% 2004 2006 240/0)S] 2010 2012 2014

) EXAS

QAe5771

Source: World Energy Outlook, 2017, EIA 1. Non-OECD Asia excludes China. QAe6820



Tinker 2018

SEIaFRPHEICVOIAICTEIECTTICILY

Rreoduction
o World solar PV eIectric_ithy“"production from A'2()_d‘5' to 2015 by region (TWh)
250 Africa
Non-OECD
Americas
200 Non-OECD Asial!
B China
150 Non-OECD
Europe and
Eurasia
50 [ Middle East
W OECD
0]

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Source: World Energy Outlook, 2017, EIA 1. Non-OECD Asia excludes China. QAe6821



Unlitgel Sizliss
Solar onaiovolizics

Source: Economist, Solar Energy Industries Association




Tinker 2018

E|ECITI G AGENERANGRNYASOUNCE

28,000
24,000
I Non-hydro
20,000 renewables and
waste?
16,000 B Hydro
I Nuclear

12,000 Fossil thermal

1. Excludes electricity generation
from pumped storage.
2. Includes geothermal, solar,

8,000

wind, tide/wave/ocean, biofuels,
waste, heat and other.

4,000

0
1971 1975 1980 1985 1990 1995 2000 2005 2010 2015

Source: World Energy Outlook, 2017, EIA QAe6811

World electricity generation! by fuel (TWh)



Tinker 2018

Could the world
could be wind,
water and solar In
50 years If just for
political wille ?
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Data: BP Statistical View of World Energy (2016) Source: From the UN, as appeared in The Economist, August 23, 2014



Tinker 2018

Populationtand Energy.
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Data: BP Statistical View of World Energy (2016) Source: From the UN, as appeared in The Economist, August 23, 2014
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Data: BP Statistical View of World Energy (2016) Source: From the UN, as appeared in The Economist, August 23, 2014
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Global Energy Consumption (MTOE)
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The Global Resource Is Vast

Reserves and production are a
function of Price, Cost,
echnology, Policy and Demand
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Data: BP Statistical View of World Energy (2016) Source: From the UN, as appeared in The Economist, August 23, 2014
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Global Energy Mix
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CO2 Emissions (Million Tonnes)
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The Future Electricit
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