
  

Why Renewables Can't Save The Planet
The role of renewable energy in helping to solve the 

climate crisis while we develop better alternatives.
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My experience with renewable energy...
-DIY solar kits
-smart thermostats 
-changing lightbulbs
-cooking with solar

https://drawdown.org/solutions/smart-thermostats
https://drawdown.org/solutions/led-lighting



  

Cooking With Solar!
GoSun Solar Stoves

-cook meals, even under
 cloud cover

-boil water and more!



  

Global Energy Challenges 

Global Power Plant Fleet by Technology 



  

Still proportionately much the same 10 years later... The US, Canada,
Central Europe, Japan, Russia and Australia use the most energy per
person. In recent years, China, India and South American countries
like Brazil have greatly increased emissions as well.



  



  

Fossil Fuels



  

Coal
Cost – cheap in the shorterm with many consequences

Benefits – Accessible for Developing Nations

Issues – Air and Water Pollution + Mining Operations



  
Mountaintop removal for coal mining in the
Appalachian Mountains.



  Acidic mine drainage in the Sunday Creek, OH 



  

Air pollution created by burning coal, oil
refineries, general industry, traffic and
more. And, although some eastern nations
use more coal, western nations on average
still use more resources per capita.
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Despite new coal power plants constructed in
industrial nations, there is a consistent downward
trend in the health affects of air pollution. 

Household air pollution deaths by region
Annual number of premature deaths attributed to household air pollution from the use of solid fuels for cooking and 
heating. Solid fuels includes the use of crop wastes, dung, charcoal and coal for indoor cooking.
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Petroleum
Cost – rising cost... need Carbon Tax

Benefits – meets current transportation needs

Issues – air and water pollution + drilling operations



  

Resulting from mismanagement and faulty equipment, oil
spills are inevitable from pipelines, ships and offshore
drilling rigs. The ecological devastation is unfathomable.



  

1. The Persian Gulf War Oil Spill (1991) ~ 400m gal

2. BP’s Deepwater Horizon Oil Spill (2010)  ~ 200m gal

3. The Ixtoc 1 Oil Spill (1979)  ~ 130m gal

4. The Atlantic Empress Oil Spill (1979) ~ 90m gal



  



  Have we reached peak oil?



  

In 1956 M. King Hubbert, a geologist for Shell Oil, predicted the peaking of US Oil production
would occur in the late 1960s.  He was the first to assert that oil discovery, and therefore
production, would follow a bell shaped curve over its life. After his success in forecasting the
US peak, this analysis became known as the Hubbert's Peak.  The amount of oil discovered in
the US has dropped since the late 1930s.  

40 years later, US oil production had peaked, and has fallen ever since



  



  

Natural Gas
Cost – one of the economic options 

Benefits – widely available 

Issues – water pollution + earthquakes



  

Hydraulic Fracking



  
In many states, fracking operations have compromised freshwater aquifers, contaminating
drinking water with chemicals like arsenic, mercury and more... Some residents in West
Virginia, US have even claimed that water from their faucet can catch on fire if held to a flame.



  

Most nations around the world source at least 30% of their
power from non-fossil fuels. However, in order to meet 2030
deadlines set by the IPCC, Project Drawdown and others, 
57% of global power needs should be met by renewables 
and nuclear to keep Global Warming well below 2°C. 



  

Sustainability: Energy
The cost of wind and solar has dropped but the hidden
costs of these methods compel us to explore more
viable alternatives to fully replace oil, gas and coal.



  High variability on actual and projected costs of energy sources, dependent
upon new technological developments, location and market demand. 



  

Hydroelectric
Cost – costly for regional governments  

Benefits – Convert / Upgrade Existing Dams 

Issues – Water Quality, Flooding, Algae + Migration



  

Completed in 2003,
the Three Gorges
Dam Project in China
is a controversial
project. The dam
provides power for
many, reducing
dependence on coal,
but the
environmental
impacts have to be
considered:

Higher levels of
sediments and
nutrients inside the
reservoir, causing
eutrophication,
leading to the
presence of extra
algae. Dams also
affect fish migrations.



  

Battery Technology

As the energy density of batteries increases, the cost per kWh decreases.

https://drawdown.org/solutions/distributed-energy-storage



  

Lithium Pools for processing the metal to be used in
batteries. Battery technology has improved storage
and charging dramatically but the refining process is
still rather damaging for the environment.



  

Lithium mine for batteries. Much like coal,
renewables like solar and wind require battery
storage due to their intermittent availability. 



  



  

Wind
Cost – high upfront cost, longterm payback 

Benefits – massive potential 

Issues – intermittent availability 



  

Potential of wind energy...



  
Increased capacity per country 1981-2017. 
The Global Wind Energy Council (GWEC) 



  

Residential Wind

https://drawdown.org/solutions/micro-wind-turbines



  



  

Solar
Cost – now very affordable, yet costly to replace 

Benefits – easily scalable, massive potential

Issues – intermittent, mining operations + habitat loss



  

Solar Power: How It Works



  



  Rare earth minerals extracted for building solar panels.
https://spectrum.ieee.org/green-tech/solar/solar-energy-isnt-always-as-green-as-you-think



  

https://drawdown.org/solutions/utility-scale-solar-photovoltaics



  



  

Residential Solar

Although large-scale solar applications are not environmentally
friendly, residential solar utilizes the existing footprint of a home.

https://drawdown.org/solutions/microgrids



  

Parking Lot Solar
...Uses existing footprint, reduces heat-island effect and

more direct requiring less grid infrastructure. 



  *Generator or other power still needed 



  

Even with increased battery density, solar and
wind are too intermittent to be reliable enough
to handle the base power load of the grid.



  

Geothermal
Cost – most affordable renewable energy 

Benefits – Direct, Massive Potential + Consistent

Issues – Possible Earthquakes



  



  

How Geothermal Works

https://drawdown.org/solutions/geothermal-power



  2012*



  2016



  

Nuclear
Cost – most afforable yet high upfront cost

Benefits – Massive Potential, Efficiency + Consistency

Issues – Storage + Safety Regulations (in some countries)



  



  

Storage of nuclear byproducts IS safe if resources
are properly allocated to maintaining facilities. 



  

Nuclear produces four times less carbon
pollution than solar farms...

https://drawdown.org/solutions/nuclear-power



  

Germany, for example, has invested in solar more than any other country
per capita. In 2016, Germany installed 4% more solar panels but
generated 3% less electricity from solar.  Again, solar and wind are very
dependent on weather conditions and would still need a base power load
provided by natural gas, geothermal or nuclear.



  

Theoretical Energy Sources
Fusion and the Potential for Unlimited Energy 



  

Fusion Reactor
Different
approaches to
splitting an atom
to produce heat
for generating
steam, driving
turbines which
generates
electricity.
http://news.mit.edu/2018/n
as-report-right-path-fusion-
energy-1221



  

Nikola Tesla
Could we have had free energy for the entire world?

Tesla dreamed of providing the technology to give the
world free, wireless electricity. 

His efforts were thwarted by the greed of
Edison and other corporate interests, but
could this dream still become reality?



  

https://www.eia.gov/international/analysis/world



  

In summation, the world is continuing to invest heavily into
cleaner energy alternatives.  Biofuel and Fusion have yet
to be proven truly viable... The path forward will likely
involve a combination of many sources, with solar and
wind providing much of our residential power and with
geothermal and nuclear providing the base power load. 



  

Assignment Calculate how many kWh of
electricity your home uses and how many solar
panels you would need to power your home!


