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

But... they think they do!
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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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Each color on the map represents ~ 1 billion people Data: BP Statistical View of World Energy (2016)
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The Global Energy Mix
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GlobalfEnergy:viix

Global Energy Consumption (MTOE)
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GloballEnergy viix

Global Energy Consumption (MTOE)

“The world could be 100%
wind, wave and solar by 2030,
if just for political will...”
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World electricity generatio'n1 from 1971 to 2015 by source (TWh)
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World nuclear electricit ‘|6foduction from 19 _i-’t‘o,,;2015 by region (TWh)
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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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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.

Forecast

o¢]

(g) uoire|ndod [eqo|o

0

| | [ [ [
2070 2100

| I I I I I I I

I I
1950 1970 1990 2010 2030 2050

Data: BP Statistical View of World Energy (2016) Source: From the UN, as appeared in The Economist, August 23, 2014



Populationtand Energy.

2100

1 l | | | | | : : : : : :
1950 1970 1990 2010 2030

I I
2050 2070

o¢]

N
(9) uone|ndod reqo|o

0

Data: BP Statistical View of World Energy (2016) Source: From the UN, as appeared in The Economist, August 23, 2014

Tinker 2018




Population and ERergy.

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)

| | I | I I I I I I I I
1990 2010 2030 2050 2070

Data: BP Statistical View of World Energy (2016)
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Source: From the UN, as appeared in The Economist, August 23, 2014
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Nztitirall Gas Cosi of Stooly
RESOUILCES Vs (EOST

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) Global Energy Consumption Mix
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Population and 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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Fossnl energy and nuclear are
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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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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.

- ~16/34 GT
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Data: BP Statistical View of World Energy (2016)



Elggir lt‘lt/ US

(2012: Jil}un KWH )

< 5,523)|

(1,065)

apan [ 021

(864)

0 A ' 1000 : _fﬂ'l'm 3000 'Ah‘l‘lll’l: _ ; A - 5000 7;‘|||>|’l',v‘::';:‘,-":‘»f'
O DataCenter QO Networks O Powering Devices - Q Manufacturing

QAe5585



Tinker 2018

herElttre EleCiiGit

_ Quadrillion BTUs _ o
North America Europe Asia Pacific
120 120

Electricity Generation by Fuel *
80 80
60 60

40

ﬁ
N
(@]

N
o

20

Base

0 0
2005 2030 1980 2005 2030 1980 2005
ExxonMobil Corporation, 2010, The outlook for energy: a view to 2030: ExxonMobil report, 53 p.




Tinker 2018

WIS EIECTHC GENERAN BN Shales (Z005-15)

100%
240)° 2490

Percent of total

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Source: EIA



Tinker 2018

WIS EIECTHC GENERAN BN Shales (Z005-15)

100% : % of
CO,

20Y0 2490

Percent of total

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Source: EIA



74010}

180
—

= ) 160
2 a
=
C

5 120
D mm
—

— 100
oy
—_

5 80
.
)
——

_t 59
—_—
L)

40

740)

0

After. Jim

SWEeeney, 2

UsS Enerey Wi

™ - \ - A
SRR T e = 3 T * Wind & Solar
fotal Energy Consurned Imports Biofuels

Auffft\*’ft Hydro

1950 1960 1970 1980 1990 7401010) 2010
015. Data: EIA; Monthly Energy. Review



Tinker 2018

US Enerey Vi

200

180

160

Growth 0.55%<Ierss than GDP

140

120

100

Wind & Solar.

80

60

Quadrillion Btu

L e——

20

1950

1960

1970 1980A 1990 2000 2010

After. Jim Sweeney, 2015. Data: EIA; Monthly Energy. Review


file:///C:/Users/tinkers/Desktop/Primer Efficiency.mp4
file:///C:/Users/tinkers/Desktop/Primer Efficiency.mp4

Triz Evttre Elaaericiey Vi

_ Quadrillion BTUs _ o
North America Europe Asia Pacific
120 120

Electricity Generation by Fuel *

80 80

2005 2030 1980 2005 2030 1980 2005
ExxonMobil Corporation, 2010, The outlook for energy: a view to 2030: ExxonMobil report, 53 p.

Tinker 2018



Tinker 2016

EJrJ,)gsm Cozll Gerieratior

Power generation (TWh)

2010 2011 2012 - 2013 2014 2015 | 2016*

-Germany [_]Poland []Czech -Italy I:ISpam -Netherlands I:IUK |:]Othe_r
prellmlnary

QAe5339



2010 2011 a2 i aD1a SR 014 o B gnts T o016

[ JUK [italy WM Germany [ ISpain MM Netherlands [ |Other

 QAe5340



80

60

40

20

ihe Euture Electria ity Minx

Quadrillion BTUs

North America Europe Asia Pacific

120 120

Electricity Generation by Fuel *

80 80

60 60

/_5 40 40

2005

0 IIIIIIIIIIIIIIIIIIIII 0
2030 1980 2005 2030 1980 2005
ExxonMobil Corporation, 2010, The outlook for energy: a view to 2030: ExxonMobil report, 53 p.

Tinker 2018




Qn]ru
_sneul Qs)n:s.ml.)ilgn .u FJdl n,_,, e

; -—!

oal

)

ent, bn

-
A

- Petroleum
- Hydro, nuclear,
~and wind power

mw J gas

Tonnes of coal equiv.

U0 08 A B S e R e



Tinker 2018

Co)zl
RPreoducion
World coal! production from 1971 to 2016 by region (Mt)
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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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CO5REAUCTIONTSIIAtEJIES

> EfICIENGCY
> EUelFSuhstitution
> CanponiCapiuie andrSequestiation

...Adaptation to Warming
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Carbon
e Key Pomts

\ ReneWabIes will grow but qet soon enough or”
Iarge enough to reduce CO, emlssmns at scale

+ Natural gas and nuclear can reduce CO2 \
emissions at scale and in needed time frames

\/Reduce methane emlssmnsl

. Electri¢ Vehicle growth will not mitigate the
demand for liquid petroleum fuels
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Source: World Energy Outlook, 2017, EIA QAe6807
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/ ENERGY ALLINCE Limited Access to Electricity Propagates Inequality

swiTey /

OVEF ENERGY

i et U W
M# = o i N

NISEN;

Soures: World Bank Daiabzni

BinEcYatoigrtlicae 2e0 m DD 900 : Y ‘0 ‘ABE AR 077
‘pECYRSIPgEllicge ‘og7 "B ‘®® 2000 ‘01 ‘G2 'UB ‘024 ‘065 ’066 ‘077 '08)8°099202010 ‘1111121213134’ 145’1

LS
O



f?ﬂéﬁi’lmm Limited Access to Electricity Propagates Inequality

2

DhoataakinkearnkEcidadn ()]
19909y IxErpEtYa D forey@

- ; =

g7 B8 ‘D9 2000 ‘01 02 083 034 006 J66 007 "038)8°09)920201C



fﬁﬂéﬁiﬁmg Limited Access to Electricity Propagates Inequality

.

ﬁ o9 VoW dI @
Ry ) cassen

K r > .81 7 1 ¢ - ) NG LG N NG ° alop r 4 1 » - » ”
) “v;»'rggf»c,,:',.'/e’”c;'f:,' 'G86 ’997 BB ‘9 2000 ‘01 2 0B D44 ‘065 066 ‘007 "08)8 0909202010 “1 1121213°134°1T45°1



]

7y o
I ?
S
o
@
Q.
o |
S
ﬂrv ,
S
o .

ol
o
Q5

| © ¢

O

=

el

LU
o
Yd
e 4
-m
=
b

=







ENERGY ALLIANCE §

http://switchon.org
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ElECTHCIN and PoVErtY

Poverty and electricity

access in selected _

developing countries, China
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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,
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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
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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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Environment

Is civil energy di Sible?

Economy
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Towards a Radrcal Mrddle

.;Under,‘stand that no; form of energy s good or bad

ﬁ

. Assess the envrronmental |mpact of aII energy
. Focus energy polrcy on energy securlty |
-  Make energy efflcrency and energy storage tactrcal

. Recognrze energy poverty as a critical chaIIenge

BUREAU OF
EcoNnomic
> GEOLOGY

/sm Engage in Energy Education! @

ENERGY ALLIANCE
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Africa from IEA, 2018
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