A’pp_;i,_,lf;,f‘,2013 e

e 8
: R g o S
1 23 B S pots

J A

Energy, Poverty and Carbon
S eekmg the Radlcal Mla'dle

B BurEAU OF .
E ECONOMIC Scott W. Tinker

" GEOLOGY






Energv fias had W
'transformatlonal lmpact Qn' |
" human life.

But not all human lives...



The Pub/f€ ;Di al o8 e

s -‘. i 3
O § e O P V."»_. < : -
i S ey ): - N L

¥ '.2:.‘;{?:‘ B ’-,-'. SSCnAD
. % ¥ R

There is “good” energy .
and “bad” energy...
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Renewable energy is good

Fossil and-nuclear energy are bad. -




The Realn‘y

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

But they think they do!
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Climate Change is
the major issue of
our time, and
fossil fuels are

h.e i

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




Environment

Politics, economi .,\:‘nr‘nrl gassion run
deep on all sidesiofithe climate
change and poverty |

Economy Energy




Environment

Is civil energy di sible?

Economy

Can we find compr 2 forward?
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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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GlopaltEnergy: Mix
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Data: BP Statistical View of World Energy (2016)
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GlopaltEnergy: Mix
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GlopaltEnergy: Mix

Installed Photovoltaic Capacity (MW)
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Data: BP Statistical View of World Energy (2016) G|oba| Energy Consumption Mix
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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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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.

I —————
Are there affordable, available, reliable and sustainable:

» fossil energy and nuclear resources to meet this demand?

* renewable energy resources to meet this demand?
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(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
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NattralEasECoSHEOIFSUPRIY,
Rasotureas v, Cosi

fhe Global Resource is Vast

Reserves and production are a
function of Price, Cost,
echnology, Policy and Demand
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BEGight @il [RESOUTCETASSESSMENT (MORA)
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Well Economics

Geologic Analysis

- Recovery and Productivity - as a function of

* Well production profile

*Original-Resource-in-Place Statistical Analysis
*3-D Geologic Model

* Operational

Expected production * Market and regulatory
parameters

as a function of
* Well productivity drivers ’ ‘

* Location and Completion Production Outlook

. . . * Inventory of future wells
* Production and its decline for y

: * Technically Recoverable Resources AE :
gas/oil/water L * Expected gas/oil/water

e Stimulated/drained rock volume production depending on

economics, technology, regulation

For presentation or publication, reference: Bureau of Economic Geology Shale Resource and Production Project http://www.beg.utexas.edu/research/programs/shale
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¢ Geology Shale roject http://www.beg.utexas.edu/research/programs/shale
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For presentation or publication, reference: Bureau of Economic Geology Shale Resource and Production Project http://www.beg.utexas.edu/research/programs/shale
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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!
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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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"Natural gas replacmg cbal »redubes CO2
emlssmns gas Ieaks must be mltlgated

L

Renewables reduce em|SS|ons but have
other envwonmental |mpacts

Electric vehicles shift CO, emissions from |
the tailpipe to the electricity source. Lo
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ElECTHCIN and PoVErtY

Poverty and electricity

access in selected _

developing countries, China

circles sized by 100 ?

total population : Indi
Elec ‘ Bl
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# o8 Vietham-——— »
3 @
S Bangladesh*
= 60
@ /sia < Cameroon :
5 ngerla
T 40
o ;
= Tanzania
* Bangladesh uses s
2005 PPP and $2 = 20 Kenya Ethiopia
a day poverty line POVGI’ y
T Purchasing power 0 sl
parity. 0) 20 40 6)0) 80 1K0]0)

Sources: World Bank; IEA; World Energy Outlook 2015 Income % (<$31 0a day at 2%1)t5§ﬁﬂ'ker?/ﬁ)nch, Ecuador, 2017,
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. Energy underpins modern economres
and.helps Irft the world from poverty

. The energy mix varies, by region; no form
of energy is “good” or “bad”
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Energy Education

SWITCH
ENERGY ALLIANCE




Towards a Radica_l M,iddle
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"\-,,L_Naturai gas (W/CCS) & nuclea,r for dense urban
Renewables for rural electrlflc”atlon .backup requwed
Electrlc vehlcles for C|t|es

EfflClent combustlon englnes for rural & long haul

Energy educatlon IS a contact sport; engage'




Join the Switch Energy Alliance
SwitchOn.org



