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What does 
“little to no energy” 

really mean?
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Annual Energy Consumption

QAe7204Source: IEA, 2010
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How Prevalent is 
Energy Poverty?
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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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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



Source: World Bank Databank
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Limited Access to Electricity Propagates Inequality

Switch
4.5 billion

Photo Credit: Scott W. Tinker

Switch On
2.5 billion



 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



What Will it Take to 
Power the People?
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Global Population
Each color on the map represents ~ 1 billion people
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Global Energy

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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The world could 
be wind, water 
and solar in 50 
years if just for 
political will…
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What About CO2?
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Global Anthropogenic CO2 Emissions
2014, Total 48 Billion Tonnes

QAe7202Data: International Energy Agency
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Data: BP Statistical View of World Energy (2016)
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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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How the Heck 
Did This Happen?



Tinker, 2015Tinker 2019Electricity 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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U.S. Electric Generation Shares (2005-15)

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

QAe4743Source: EIA
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But What About Cars?
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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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Battery Mining
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Global Final Consumption by Sector
Electricity

QAe6813Source: World Energy Outlook, 2017, EIA
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Where Will We Get the 
Electricity for EVs and 

Growing Global Demand?
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Global Electricity Generation
By Region

QAe6822Source: World Energy Outlook, 2017, EIA 1. Excludes electricity generation from pumped storage.   2. Non-OECD Asia excludes China.
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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. 
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Global Electricity Generation 
by Source

QAe6811Source: World Energy Outlook, 2017, EIA
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Production

QAe6821Source: World Energy Outlook, 2017, EIA 1. Non-OECD Asia excludes China.

250

0

300

2007 2009 20112005 20142012

50

150

World solar PV electricity production from 2005 to 2015 by region (TWh)

2008 2010 20152006

Africa

Non-OECD 
Americas

Non-OECD Asia1

China

Non-OECD 
Europe and 
Eurasia

Middle East

OECD

200

2013 QAe5833

United States
Solar photovoltaics

2010 13 1411 12 15 16

Source: Economist, Solar Energy Industries Association 

Av
er

ag
e 

M
od

ul
e 

Pr
ic

e 
$ 

/ w
at

t

15

12

9

6

3

0



Tinker, 2015Tinker 2019Global Wind Electricity 
Production

QAe6820Source: World Energy Outlook, 2017, EIA 1. Non-OECD Asia excludes China.
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Global Electricity Generation 
by Source

QAe6811Source: World Energy Outlook, 2017, EIA
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Should Electricity be 
Distributed Renewable 
or Centralized Grid?
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Distributed Renewable
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Centralized Grid
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Centralized 
and 

Distributed
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Centralized Grid
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Distributed Renewable
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Electricity Access per Dollar 
Overseas Private Investment Corporation (OPIC)

QAe7203
Moss and Leo, 2014, Rethinking US Development Policy
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What About the 
Environment?
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Environmental Impact
Coal, Oil, Natural Gas

 Mining and Manufacturing Land, Water, Emissions

 Drilling and Completion: Land, Water

 Transportation: Pipelines, Trucks, Ships, Rail

 Refining and Petrochemicals: Emissions

 Combustion: Vehicle and Power Plant Emissions
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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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Real Energy 
Education is Vital
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Ali Al-Naimi





Green New Deal Keep Them in Poverty
Lift Them from Poverty
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Can we Address 
Poverty and CO2?
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Political

Energy

Environment

Economy

Carbon

Poverty Energy

Radical 
Middle
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

Is it really either/or?



This Requires Non-Partisan Energy Education

The Real Energy Transition 
 Every person on earth is out of energy poverty, and

 Minimize energy impacts on land, water and air, and

 Global atmospheric emissions peak and roll over



One Size Does Not Fit All
We Would Make an 

Immediate and Substantial 
Impact on Poverty and 

Climate with a Fit-for-Purpose  
Combination of…



 DRE, especially Solar, for poor and rural
 Centralized Wind for sparse, rural, and windy
 Centralized Nuclear for dense and urban
 Centralized Nat Gas, w/CCS, for urban and rural
 Small Modular Reactors (Nuclear and Nat Gas)
 Geothermal and Hydro, where available
 Coal w/CCS and Coal Phase Out
 EVs (battery impact) and ride sharing for urban
 ICE, CNG, LNG, and Fuel Cells for rural
 Centralized Solar and Biofuels as boutique only
 Continued drive towards Efficiency
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Environment

Economy Energy

Radical 
Middle
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Thanks!

Join the Switch Energy Alliance
SwitchOn.org

Inspire an Energy Educated Future

Photo Credit: Scott W. Tinker
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Thanks!

Join the Switch Energy Alliance
SwitchOn.org

Inspire an Energy Educated Future

For financial interests of Scott Tinker see

http://www.beg.utexas.edu/people/scott-tinker 
Photo Credit: Scott W. Tinker
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