AAPG Energy Opportunities

I“ -] ~ lr‘)
AUugust, 2Ulo

/ SWITCH SCOtt \)U. Tinker g o

ENERGY ALLIANCE G'EOLOGY




The D//emma a

.tr

Most peOple do not know how
electricity is made or where
gasoline comes from.

But... they think they do! T
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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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Million Tonnes Oil Equivalent
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The Global Energy Mix
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Global Energy Consumption (MTOE)
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Renewable Consumption (MTOE)
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Solar Wind = Biomass Data: BP Statistical View of World Energy (2016)
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GlopaltEnergy: Mix
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GlopaltEnergy: Mix

Installed Wind Capacity (MW)
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GlonallEnergy Mix
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GlopaltEnergy: Mix

Installed Photovoltaic Capacity (MW)
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Data: BP Statistical View of World Energy (2016)
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Source: Economist, Solar Energy Industries Association
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33%
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Population and Energy

Forecast
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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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Population and Energy
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Populationtand Energy.
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“The world

.« could be 100%

2 WIND, Wave and

solar by 2030,
I Just for

. political will...”
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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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Populationtand Energy.
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Populationtand Energy.
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Are there affordable, available, reliable and sustainable:

» fossil energy and nuclear resources to meet this demand?

* renewable energy resources to meet this demand?

~15,000 TcF
(5X to date)

~2,600 BBO
(2X to date)
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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

Nztitirall Gas Cosi of Stooly
Rasetiress V2 Glosii

i Kiks
= = ’
g . : ,
0 — syt
o
& 10+ % .
U)’ g . g Hydrates
Gl 8 8 o
O ng < 3
= © S% ,
o 3 g e 0=
- EHE
Siave o 2
= S § S
o - o O
D— O I | 1 1 1 1 1 1 1 I
0] 3,000 6,000 9,000 12,000 15,000 18,000 21,000 24,000 27,000 30,000

Resources (Tcf)

Modified from: IEA World Energy Outlook (2009) Al



Tinker 2016

NAU I NEaSHEESTTEIFSURPIY.
Rasotreas v, Cosi

Gloy:l Cansumaiion
1135 Teiy

Deep Water

Coal Bed
Methane

Conventional

©
()]
(&)
>
©
(@]
=
o



Tinker 2016

Neztitifzll €izls g 5 o) SJ,)j)I/
Rasoureas v, Cosi

Gloy:l Cansumaiion
1135 Teiy

Deep Water

Coal Bed
Methane

Conventional

©
()]
(&)
>
©
(@]
=
o



Tinker 2016

Nl GaSHEOSTOIRSURIY,
Rasotureas v, Cosit

Glogzl Cansumotion
1135 Teiy

Coal Bed
Methane

©
c
)
b=
c
)
>
c
o
O

Produced



Nztitirall Gas Cosi of Stooly
Rasetiress V2 Glosii

Reserves are a function of
Price, Cost, Technology,
Policy and Demand
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Join BEG’s Tight Oil Resource Assessment (TORA) Consortium >
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Energy .
we Key*Pomts

e Fos§|I energy demand remalns\strong and
resources are vast N

.-(

_":.

. Wlnd and solar are a smaII component of the mix
but growmg guickly in some reglons

- No form of energy, at scale is without
environmental impact
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CO, Emissions

CO, Emissions (Million Tonnes)
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Data: BP Statistical View of World Energy (2016)
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CO5EMISSIONS

CO, Emissions (Million Tonnes)

' Don’t blame Asia! They make
products for the world!

1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

B Total North America Total Europe & Eurasia M Total Asia Pacific
W Total Africa M Total S. & Cent. America ™ Total Middle East

Data: BP Statistical View of World Energy (2016)
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Average national electricity prices (in 2011 US cents/kWh)
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Agitlzll Cosit of Elsaificiny
2017 U.S. Average Electricity Retail Prices

(cents per kilowatt hour)
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Carbon
o Key Pomts

e Rene’WabIes will grow; but are’ not enpugh T S
reduce CO2 emissions at scafe. & " s

+ Natural gas and nuclear can reduce CO2 \
emissions at scale

v Limit methane emissio'ns

. Electri¢ Vehicle growth will not mitigate the
demand for liquid petroleum fuels
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/ ENERGY ALLINCE Limited Access to Electricity Propagates Inequality
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ENERGY ALLIANCE §

http://switchon.org
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Tinker 2018

ElECTHCIN and PoVErtY

Poverty and electricity

access in selected _

developing countries, China

circles sized by 100 ?
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Elec ‘ Bl
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3 @
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* Bangladesh uses s
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Sources: World Bank; IEA; World Energy Outlook 2015 Income % (<$31 0a day at 2%1)t5§ﬁﬂ'ker?/ﬁ)nch, Ecuador, 2017,



Tinker 2018

and PoVErty

China

Energy does not end poverty.

Poverty cannot be ended without energy.

a day poverty line:
T Purchasing power |
gl ) 20 AU B 00
‘ Income % (<$3.10 a day at 20btRRRker?bYnch, Ecuador, 2017
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. Energy underpins modern\economlesand

helps.lift the world from poverty

 Energy resources vary by region and natlons |
will use the energy resources that they have

to reduce energy poverty

SWITCH BurEAU OF
ENERGY ALLIANCE s E%(C))Ifgy\l’c
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Climate Change is
the major issue of
our time, and
fossil fuels are

h.he i

GEOLOGY

Poverty is the
major issue of
our time, and
fossil fuels are
the solution
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Economy

Environment

Energy.




Environment

Is civil energy discourse possible?

rRadica
Miiddle

Economy

Can we find compromise 2 forward?




Towards a Radrcal Mrddle

;Under,‘stand that no; form of energy s perfect

a 'Focus energy polrcy on energy securrty ¥

. Make__,-energy.effrcrency and energy storage tactical
e Assess the;environmen'tal iImpact of all energy_-.

. RecoghiZ‘e'energy poverty as a critical chaIIenQe‘

BUREAU OF

Engage in Energy Education! @

> GEOLOGY

SWITCH
ENERGY ALLIANCE
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