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I receive many requests for copies of my talks, 
because I encourage you to make presentations 
to your circles of influence. This slide deck 
represents a compilation of several talks given in 
the Spring of 2019. The layered slides that I 
prepare for my talks have been separated so that 
they are useable as a .pdf. In the future, I will 
post the actual slides at https://switchon.org

- Scott

https://switchon.org/
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Most people do not know 

where electricity comes from or 

how gasoline is made.

A Dilemma

But… they think they do!
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 Energy Poverty

 Global Energy

 Carbon Emissions

 Sustainable Truths

Outline
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Colombia
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Arhuaco People

Colombia
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Distributed Renewable

Colombia
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SEA Team

Colombia
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Ethiopia
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GERD

Ethiopia
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Centralized Grid

Ethiopia
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Nepal
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Centralized and Distributed 

Clean Cooking

Nepal
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Kenya Urban
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Centralized Grid

Kenya
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Kenya DRE
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Distributed 

Renewable

Kenya Rural
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What does 

“little to no energy”

mean?
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Annual Energy Consumption

QAe7204Source: IEA, 2010
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Electricity and Clean Cooking

QAe6807Source: World Energy Outlook, 2017, EIA
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Is Energy Poverty Tied 

to Economic Poverty?
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Economic Poverty and Energy Poverty

QAe5021Sources: World Bank; IEA; World Energy Outlook 2015
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Economic Poverty and Energy Poverty

QAe5021Sources: World Bank; IEA; World Energy Outlook 2015
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A Paradox

Energy does not end 

poverty, but you 

can’t end poverty 

without energy.



Limited Access to Electricity Restricts Standard of Living
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Limited Access to Electricity Restricts Standard of Living

> 2.5 billion 

people
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Limited Access to Electricity Propagates Inequality

Switch
4.5 billion

Photo Credit: Scott W. Tinker
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 Hunger, Clothing, Shelter, Clean Water

 Education, Health Care, Medical Services

 Birth Rates

 Rights and Empowerment of Women

 Immigration and Migration

Reducing Energy Poverty Improves…

It’s Time to Power the People

One of the greatest 

barriers to ending 

energy poverty is 

corruption.



 Energy Poverty

 Global Energy

 Carbon Emissions

 Sustainable Truths

Outline
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Global Population
Each color on the map represents ~ 1 billion people

Tinker 2018

Data: BP Statistical View of World Energy (2017)
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Global Population
Each color on the map represents ~ 1 billion people

Petroleum

Nat Gas

Coal

Nuclear

Hydro Renew

The Global Energy Mix
Tinker 2017
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Data: BP Statistical View of World Energy (2016)
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Global Population
Each color on the map represents ~ 1 billion people
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Global Energy Demand
Tinker 2017

Data: BP Statistical View of World Energy (2016)
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Global Energy Mix

The world 

could be wind, 

water and 

solar in 50 

years if just for 

political will…0
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Source: From the UN, as appeared in The Economist, August 23, 2014
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Source: From the UN, as appeared in The Economist, August 23, 2014
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“Considerable progress is being made 

in the energy transition from fossil fuels 

to ecologically sustainable systems, to 

the point where many studies support 

100% renewable energy.”

Wiki. Sustainable Energy

https://en.wikipedia.org/wiki/Sustainable_energy

https://en.wikipedia.org/wiki/Sustainable_energy
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Source: From the UN, as appeared in The Economist, August 23, 2014
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The world 

could be wind, 
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political will…
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Source: From the UN, as appeared in The Economist, August 23, 2014

4

10

12

8

6

2

0

1950 1970 1990 2010 2030 2050 2070 2100

Asia

G
lo

b
a

l P
o

p
u

la
tio

n
 (B

)
Population and Energy

Data: BP Statistical View of World Energy (2016)

98%

Renewable



Tinker, 2015Tinker 2019

50%

Renewable

Source: From the UN, as appeared in The Economist, August 23, 2014
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Source: From the UN, as appeared in The Economist, August 23, 2014
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Source: From the UN, as appeared in The Economist, August 23, 2014
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Is There Enough 

Oil and Gas?
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Production Outlook

• Pace of drilling by year and area,
• Expected gas/oil/water 

production depending on 
economics, technology, regulation

Well Economics

Expected well profitability 

as a function of 

• Well production profile

• Operational

• Market and regulatory 
parameters

Well Decline Analysis

• Production and its decline for 
gas/oil/water

• Stimulated/drained rock volume

Geologic Analysis

•Reservoir characterization

•Original-Resource-in-Place

•3-D Geologic Model

Recovery and Productivity

Statistical Analysis 

Expected production 

as a function of 

• Well productivity drivers

• Location and Completion

• Inventory of future wells 

• Technically Recoverable Resources

For presentation or publication, reference: Bureau of Economic Geology Shale Resource and Production Project http://www.beg.utexas.edu/research/programs/shale

BEG Tight Oil Resource Assessment (TORA)
Integrated Study Workflow

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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http://www.beg.utexas.edu/research/programs/shale
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For presentation or publication, reference:
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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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http://www.beg.utexas.edu/research/programs/shale


Permian Basin 3D Geological Model

Source: TORA Bureau of Economic Geology, Dommisse et al (2016-2019)
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http://www.beg.utexas.edu/research/programs/shale

http://www.beg.utexas.edu/research/programs/shale
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http://www.beg.utexas.edu/research/programs/shale

Unproved Technically Recoverable 

~7,580 Tcf

~419 Bbo

http://www.beg.utexas.edu/research/programs/shale
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Gas Oil
Tcf          Bbbl

Original In-Place    3100 450

Tech. Recoverable    700 27

Production to date      70 5

Horizontal wells to date                 ~ 
Future wells (base case)  ~500,000

Gas Oil

Resource-
in-Place

Produced 
to-date

TRR

~75,000
~500,000

Fayetteville

~6,500
~13,000

Haynesville

~6,000
~35,000

Marcellus ~10,500
~200,000

Barnett
~16,500
~63,000

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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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

Eagle Ford

~16,500
~90,000

Bakken/Three Forks

~18,000
~100,000

Midland Basin

~2500 
Bbbl

(excl. Permian)

Recovery to date of just 3% 

of the natural gas and 2% of 

the oil leaves a tremendous 

remaining resource. 

http://www.beg.utexas.edu/research/programs/shale
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 Energy Poverty

 Global Energy

 Carbon Emissions

 Sustainable Truths

Outline
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Some believe human caused climate 

change is the most important issue

of our time. 

It is vital that they understand what 

can be done to actually address it.
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Source: Emerging Trends in Electricity Consumption for Consumer ICT, Peter Corcoran and Andres Andrae 
(2013) and CIA World Factbook. China/Russia/Canada figures are from 2014. 

 Data Center  Networks  Powering Devices  Manufacturing

Electricity Use
(2012: Billion KwH)

QAe5585
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Global Electricity Generation

By Region

QAe6822Source: 2018 BP Statistical Review 
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QAe6822Source: 2018 BP Statistical Review 
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Source: 2018 BP Statistical Review 

Global Solar Photovoltaic Electricity
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QAe5833

United States
Solar photovoltaics
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Source: Economist, Solar Energy Industries Association 
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Global Wind Electricity 
Production

QAe6820
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Growth in U.S. Wind Generation 
2000–2014
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CO2 Emissions

Data: BP Statistical View of World Energy (2016)
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CO2 Emissions

Data: BP Statistical View of World Energy (2016)

~16/34 GT

-

5000.0

10000.0

15000.0

20000.0

25000.0

30000.0

35000.0

40000.0

1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

CO2 Emissions (Million Tonnes)

Total Africa

Total Middle East

Total Russia

Total S. & Cent. America

Total Asia Pacific

Total Europe

Total North America

“Export” 

CO2

Import 

Products

~16/34 GT

Don’t blame Asia, they make 

products for the world



Tinker, 2015Tinker 2019Tinker 2019

Does carbon pricing 

reduce global emissions?
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Source: World Bank
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Change in CO2 Emissions

QAe7206Source: BP Statistical Review of World Energy, 2018
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“Green” Biomass Not Green 

Source: NBCI
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QAe7377Source: NBCI
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Renewable Electricity

QAe7431Source: IRENA, German Federal Ministry for Economic Affairs and Energy. Based on 2016/2017 electricity generation.
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Renewable Electricity

QAe7431Source: IRENA, German Federal Ministry for Economic Affairs and Energy. Based on 2016/2017 electricity generation.
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Renewable Electricity

QAe7431Source: IRENA, German Federal Ministry for Economic Affairs and Energy. Based on 2016/2017 electricity generation.
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Renewable Electricity

QAe7431Source: IRENA, German Federal Ministry for Economic Affairs and Energy. Based on 2016/2017 electricity generation.
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The Future Electricity Mix

Sources: IEA, EIA, national electricity boards, OANDA, shrinkthatfootprint.com

Average national electricity prices (in 2011 US cents/kWh)

Data: average prices from 2011 converted at 

mean exchange rate for that year
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U.S. Electric Generation Shares (2005-15)

QAe4744Source: EIA
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Electric Power Sector U.S. CO2 Emissions

Electricity 

Generation

QAe4743Source: EIA
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QAe4743Source: EIA
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 Lower Demand (efficiency, exporting manufacturing)



Tinker, 2015Tinker 2019

0

20

40

60

80

100

120

140

160

180

200

1950 1960 1970 1980 1990 2000 2010

Q
u

ad
ri

lli
o

n
 B

tu
US Energy Mix

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

Oil

Natural Gas

Coal

Nuclear

Total Energy Consumed Imports

Hydro
Biofuels
Wind & Solar

Fracking



Tinker, 2015Tinker 2019

0

20

40

60

80

100

120

140

160

180

200

1950 1960 1970 1980 1990 2000 2010

Q
u

ad
ri

lli
o

n
 B

tu
US Energy Mix

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

Oil

Natural Gas

Coal

Nuclear

Total Energy Consumed Imports

Hydro
Biofuels
Wind & Solar

Growth 0.55% less than GDP

80 Quads

“Efficiency”

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


Tinker, 2015Tinker 2019

Electricity Generation
Natural Gas v. Coal 1985-2017

QAe6822Source: BP Stats Review 2018
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Total Primary Energy Supply (TPES)

QAe6815Source: World Energy Outlook, 2017, EIA
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Can Electric Vehicles 

Scale Up?



Tinker, 2015Tinker 2019Tinker 2019

Source: National car data, Macquarie Research, January 2017
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Source: National car data, Macquarie Research, January 2017
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Source: Bloomberg New Energy Finance, Economist.com; EIA, WEO, 2017
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Source: Bloomberg New Energy Finance, Economist.com; EIA, WEO, 2017
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Global Final Consumption by Sector

Electricity

QAe6813Source: World Energy Outlook, 2017, EIA
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Battery Mining
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 Global Energy

 Carbon Emissions

 Sustainable Truths

Outline
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Political

Energy

Environment

Economy

Carbon

Poverty Energy

Interactive

Systems

Climate Change 

is the major 

issue of our 

time, and fossil 

fuels are the 

problem

Poverty is the 

major issue 

of our time, 

and fossil 

fuels are the 

solution
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Environmental Impact

Coal, Oil, Natural Gas

 Mining and Manufacturing Land, Water, Emissions

 Drilling and Completion: Land, Water

 Water Handling: Recycling, Disposal, Earthquakes

 Transportation: Pipelines, Trucks, Ships, Rail

 Refining and Petrochemicals: Emissions

 Combustion: Vehicle and Power Plant Emissions
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Seismicity in Texas

TexNet Earthquakes
01/01/17-10/28/18
n=4,776, all magnitudes



Seismicity in Texas

Annual number of USGS Did You Feel It? earthquakes (all Texas)



Seismicity in Texas

Annual number of USGS Did You Feel It? earthquakes (all Texas)



New York Moratoria
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“Green energy is energy that can be 

extracted, generated, and/or consumed 

without any significant negative impact 

to the environment.”

Sustainable Energy

https://en.wikipedia.org/wiki/Sustainable_energy

https://en.wikipedia.org/wiki/Sustainable_energy
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 Mining and Processing Land, Water, Emissions

 Manufacturing: Turbines, Panels, Batteries

 Production: Land for “Farms”

 Transmission: Electricity

 Disposal: Landfill

Environmental Impact
Renewables and Batteries
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 Mining and Processing Land, Water, Emissions

 Manufacturing: Turbines, Panels, Batteries

 Production: Land for “Farms”

 Transmission: Electricity

 Disposal: Landfill

Environmental Impact
Renewables and Batteries

The sun and the wind 

are renewable.

The stuff to harness and 

distribute them is not.
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Materials Throughput

QAe7433Source: DOE Quadrennial Technology Review, Table 10. Murray R.L. and Holbert, K. E. 2015
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Fossil Fuels impact the environment.

• Clean them up!

Carbon pricing does not reduce carbon emissions.

• Increases taxes, increases the cost of products, making them 

less competitive and shifting manufacturing to other regions

with lower emissions standards. One atmosphere. 

“Zero Emissions” is… ?

• The products consumed—power, fuel, food, electronics, 

clothing, steel, etc.—are made somewhere. One atmosphere.

Carbon Hard Truths
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Renewable Hard Truths

The sun and wind are renewable; panels and turbines aren’t.

• Mining, manufacturing, transmission, land use, landfill

• Shift impact from the atmosphere to the earth.

Renewable Energy won’t address climate change. 

• Energy demand is too great, and models tell us time is too short.
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Energy (centralized and distributed, fossil and 

renewable) is needed to address energy poverty.

• Energy poverty for 1/3 of the world is not sustainable.

Energy won’t end poverty, but poverty can’t end 

without energy.

Poverty Hard Truths
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It is Solvable!

A Final Truth



 Nat Gas, w/CCS, urban and rural

 Nuclear dense and urban

 Coal w/CCS and Coal Phase Out

 Geothermal and Hydro, where available

 Small Modular Reactors, nuclear and natural gas

 Wind w/backup, rural and urban

 DRE, especially Solar, poor and rural

 EVs urban, Efficient ICEs, and Fuel Cells

 Efficiency, Consume Less

CO2 Reduction at Scale
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Massively reduce energy poverty 

Minimize impacts on land, water and air 

Flatten and decrease atmospheric emissions

Requires non-partisan energy education 

The Energy Transition



“Green New Deal” Keep Them in Poverty



Lift Them from Poverty
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Takeaways

• Energy, the economy and the environment are linked

• The scale of energy demand cannot be overstated

• Fossil resources are vast; coal down, oil flat, nat gas up

• Renewable energies play a growing role

• All energy at scale has environmental impacts

• The positive impacts of energy are lost in the rhetoric

• Non-partisan energy education is vital
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Environment

Economy Energy

Radical 

Middle
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Inspire an Energy Educated Future



Tinker, 2015Tinker 2019

Join the Switch Energy Alliance

Inspire an Energy Educated Future

SwitchOn.org

Follow Scott on Instagram @doctinker

For financial interests of Scott Tinker see

http://www.beg.utexas.edu/people/scott-tinker 


