
BATTERIES NOT INCLUDED:  
THE CHALLENGES OF A LOW-CARBON FUTURE

WATCH VIDEO ONLINE

[SCRIPT]

The year is 2050. After decades of work, America has now arrived 
at net zero carbon emissions.

Where does the power come from? Abundant wind and solar energy.

How do we get around? 
On highways filled with 
electric cars.

When most people think 
of a zero-carbon future, 
this is what they’re 
envisioning. It’s also 
the scenario around which 
our elected officials are 
planning.

And it’s got one 
significant hitch: which 
is that we have no idea 
how to do it.

[OPENING SEQUENCE]

Ok, here’s the scenario: 
You’re worried about carbon 
emissions and what the consequences might be for 
the planet. So, what do you do?

https://www.kiteandkeymedia.com/videos/batteries-needed-for-renewable-energy-sources-wind-solar-carbon-battery-technology
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The federal government’s current plans call for the U.S. to get 
to net zero carbon emissions by the year 2050.i And, though the 
timeframes vary, more than 70 countries around the world have set 
themselves the same goal.ii

But … notice anything weird here? If the planet is hanging in the 
balance … why would we wait nearly 30 years to fix it? After all, 
Americans aren’t exactly known for our patience. I mean, this 
is a country where 96 percent of people will burn their mouths 
rather than wait for their food to cool down.iii

Piping hot food isn’t just annoying — it’s also potentially 
bad for your health. The Cleveland Clinic reports that 
the repeated consumption of overheated food or 
beverages increases the risk of esophageal cancer, 
because “when you eat or drink something that’s too 
hot it can cause a thermal injury in the lining of 
the throat or esophagus.” Those injuries, especially if 
suffered repeatedly, “can lead to chronic inflammation 
and the formation of cancer cells.”

(Those are actual numbers. Guys, we gotta take it easy, ok?)

Now, you might think that the reason a clean energy transition takes 
this long is because we have to give the economy time to adjust — 
and that’s true — but there’s a bigger issue too, which is that … we 
don’t really know how to get the technology from here to there. 

Here’s what we mean: When you hear about this zero-carbon 
future you’re usually hearing about wind power, solar power, and 
electric cars. But a lack of emissions isn’t the only thing those 
technologies have in common. It’s also the case that none of them 
can power our modern society without the assistance … of batteries. 

And we’re not talking about these. We’re talking about these. 

https://health.clevelandclinic.org/prefer-piping-hot-tea-heres-why-you-might-want-to-let-it-cool-down-first/#:~:text=%E2%80%9CIt's%20the%20temperature%20that%20is,the%20formation%20of%20cancer%20cells.
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Now, we all intuitively grasp the need for batteries in electric 
cars. It’s where you store your power. But why do we need it for 
wind and solar? Well, for the same reason. 

Wind and solar may be renewable forms of energy but they’re also 
intermittent sources of energy, meaning they only give you power 
when the weather’s cooperating. No wind, no sun, no juice. 

So, the idea is that we capture the excess energy generated by 
wind and solar when the weather’s cooperating so that we can 
store it and use it when the weather’s not cooperating. Then 
you’ve got a sufficient supply of clean energy and you can safely 
kiss fossil fuels goodbye.

All of which seems pretty straightforward. And is, in reality, 
not at all straightforward. In fact, it’s incredibly difficult. 
And maybe even impossible. At least at the scale we need.

Here’s where the problem starts. Not only 
would you need to build a lot more wind 
and solar — which, despite all our massive 
investments,iv only provided 12 percent 
of the country’s electricity in 2021v — 
you’d also have to deal with the fact 
that it would rarely be working at full 
power. Because, as these statistics 
from the Department of Energy show, 
wind only operates at its full 
capacity about 1/3 of the time — and 
solar only about 1/4 of the time 
— the lowest of all our energy 
sources.vi Which means … we’re 
going to need a lot of batteries.

And there are at least three big complications with that.

One of the most widespread misperceptions 
about carbon-free energy is that wind and solar 
are the dominant technologies in the field. In 
reality, nuclear power provides more of America’s 
electricity than wind and solar combined. 
Hydropower is also often overlooked, despite the 
fact that it produces more than double as much 
electricity as solar.
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https://www.eia.gov/tools/faqs/faq.php?id=427&t=3
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First, there’s the question of where we’re going to get them. Remember 
what it was like to be dependent on Middle Eastern oil? Well, we may 
soon be in the exact same position with Chinese batteries. 

Currently China produces 76 percent of the world’s lithium-ion 
batteries … compared to eight percent for the U.S.vii And there 
are limits to our abilities to catch up. Because most of the 
minerals required for batteries aren’t mined here. And 40 percent 
of the world’s copper, 59 percent of its lithium, 68 percent of 
its nickel, and 73 percent of its cobalt … is refined in China.viii 

How could battery power get more expensive at scale? 
According to analysis presented in the MIT Technology 
Review, the issue is that wind and solar power are highly 
seasonal in California. That means the state would have 
to build far more wind and solar than it would otherwise 
need in order to store up energy for periods of low 
supply. And those extra solar panels and wind turbines 
would, in turn, require vastly more batteries for storage.

U.S. oil imports have fallen by approximately 33% since their 
peak in 2006 (a trend driven by fracking’s increase to the 
domestic oil supply as well as decreased demand). Of the 
country’s remaining oil imports, far more now come from 
Canada than from OPEC countries or the Persian Gulf. In 
fact, as of 2021, the U.S. imports more oil from Canada 
than from all other countries in the world combined.

This shortage owes in part to the natural distribution of 
minerals around the world and in part to regulations that 
make it costly and time-consuming to start new mining 
operations in the U.S. As the demand for critical minerals 
skyrockets, a new frontier for mineral extraction is opening 
up: the ocean floor. One area between Hawaii and Mexico is 
estimated to hold more copper, cobalt, nickel, and manganese 
than all of the world’s known land deposits combined.

Second, there’s the cost. Not only is battery storage not cheap, 
it actually gets more expensive the more renewable energy you 
use. In fact, one analysis of California estimated that jumping 
from 50 percent renewable energy to 100 percent … would make 
electricity in the state nearly 33 times as expensive.ix And that 
was the number using the assumption that battery prices will 
actually decrease by 2/3.
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https://www.technologyreview.com/2018/07/27/141282/the-25-trillion-reason-we-cant-rely-on-batteries-to-clean-up-the-grid/
https://www.eia.gov/energyexplained/oil-and-petroleum-products/imports-and-exports.php
https://www.cfr.org/timeline/oil-dependence-and-us-foreign-policy
https://www.visualcapitalist.com/rare-earth-elements-where-in-the-world-are-they/
https://www.commerce.gov/sites/default/files/2020-01/Critical_Minerals_Strategy_Final.pdf
https://www.politico.com/news/2022/07/26/us-sidelined-critical-minerals-push-00047799
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But that doesn’t mean that there’s no hope. There are more efficient 
carbon-free energy sources like nuclear or geothermal power. There 
are ways to reduce our carbon emissions even if we don’t entirely 
eliminate them, like switching to lower-emitting fuel sources 
like natural gas. And yes, there could still be a technology down 
the line that presents a solution. But if there isn’t, betting 
everything on batteries could leave us stuck with more expensive, 
less reliable energy — without solving the carbon problem.

Which means in the meantime we’ve got to make meaningful changes 
where we can, invest in the next generation of scientific 
breakthroughs, and maybe even practice a little patience…

…not that that’s something we Americans are great at.

But even putting those issues aside, the biggest problem will 
likely be just how many batteries we need. The amount of minerals 
required to produce the number of batteries it would take to 
entirely decarbonize the economy is enormous. A report sponsored 
by the Dutch government called it impossible with current 
technology.x Another, from Finland’s government, suggested that 
the amount of minerals it would require may be more than the 
proven reserves on Earth.xi

The Finns said that. And when the people who warded off the 
Soviet army on skis tell you something’s impossible … it’s 
probably impossible.
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Fought from November 1939 to March 1940, the Winter 
War — in which Finland resisted an invasion by Joseph 
Stalin’s Soviet Union — is considered one of the most 
vivid modern examples of a small nation successfully 
resisting a much larger power. While the conflict’s 
end saw Finland make large territorial concessions to 
Moscow, the Finns maintained their independence by 
inflicting severe costs on the Soviet army. While Finland 
is estimated to have lost 25,000 troops in the fighting, 
Russian casualties were pegged at around 200,000.
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