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Al COULD HELP WITH
CLIMATE MITIGATION

While increased uptake of Al could generate more emissions (See Insight: Al could delay
the green transition), it could also create new opportunities to support climate adaptation
and mitigation. These include making agriculture more resilient, optimizing energy use,
accelerating scientific discovery, and improving weather forecasts.

PRESENT

Al is being applied to climate-related challenges in
agriculture. As the climate becomes less predictable,
Al models are advising farmers on the best times to
plant crops. Al can develop more climate-resistant crop
varieties up to five times more quickly than traditional
breeding.! Combined with advances in sensing,
automation and robotics (see Insight: Robotics), Al is
helping to minimize use of inputs including energy, water,
and chemicals, as well as tackling shortages of human
labour. In 2021, 87% of businesses in the US agriculture
industry used Al in some form.2




Al is being used to optimize energy use and rationalize grids. Al-
enabled smart meters are helping to make grids more efficient by
providing real-time data on energy consumption. This enables dynamic
pricing, which incentivizes customers to shift their use of energy to
times when demand is low or renewable power is plentiful due to sunny
or windy weather.3,*5 Al-enabled home devices can optimize electricity
consumption — for example, smart thermostats that auto-adjust based
on occupancy or weather can reduce bills by up to 22%.° Integrating

loT devices into the grid can improve the efficiency, reliability and
sustainability of power generation, transmission, and distribution. Smart
meters and smart grids create new risks, however, in areas

such as equity, security and privacy.” Al itself also uses an increasing
amount of energy (see Insights: Al could delay the green transition;
Al everywhere).

Al is being used to decarbonize industries. Materials such as cement,
steel and glass account for over 20% of global emissions,® and
demand for them is increasing as societies urbanize and build more
infrastructure.® Al is optimizing energy use in these and other sectors,
including by improving quality control and predictive maintenance of
machinery.® For example, one platform promises to cut emissions at
cement plants by over 50 kilotonnes per plant per year — the equivalent
of taking 11,000 cars off the road — by creating a digital model of

the plant to optimize processes. Al is also being used to discover
alternative, more sustainable materials. For example, a UK-based
company is creating a database of bio-based materials to replace
plastics.? Google has used deep learning to discover millions of new
crystals that could be used to develop greener technologies, though
the extent of their potential to replace current materials is disputed.®*
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Al is supporting resilience to pollution and extreme weather events
by improving monitoring and forecasting. In 2023, Google’s Al

model GraphCast accurately predicted Hurricane Lee’s landfall in

Nova Scotia nine days in advance, three days earlier than standard
models® GraphCast is estimated to be about 1,000 times more energy-
efficient than traditional forecasting methods® The Philippines is

using an Al-powered weather forecasting system to improve disaster
preparedness.” A team led by McGill University has developed the first
real-time Al technology to detect microplastics in water, which could
help manage plastic pollution.™®
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Al could accelerate scientific discoveries that support
decarbonization. Al could speed up the discovery process
by generating better hypotheses and identifying areas that
have been overlooked.® It could help develop new materials
for applications such as construction and packaging. It could
improve the efficiency of mining elements that are critical
for clean energy technologies — such as copper, lithium, and
cobalt — by speeding up exploration, improving processes,
and reducing risks for investors through better planning and
maintenance.?°

Al could become more important in weather forecasting.
Weather predictions currently depend on supercomputers that
model the workings of the atmosphere using real-time inputs
from a network of sensors, and human experts to interpret their
results.?’ As this infrastructure is expensive, most forecasts

are made by government agencies. Differences in access

to infrastructure and data means that weather forecasts are
more accurate in high-income countries than in low-income
ones.?? In the future, Al could make weather forecasting more
accessible to a wider variety of actors and help to foster greater
“forecast equity” between nations.??* However, the drawbacks
of Al compared to current methods — it relies on past data, its
workings are not transparent, and it is less able to account for
probability — could mean it is more difficult to audit for erorrs and
less likely to anticipate unusual weather events.25,26

As climate change accelerates, Al might find it harder to
analyze. Because Al models rely on historical data, it can be
hard for them to anticipate events that have not commonly
happened in the past.?” The more the climate changes, the more
common unusual events are likely to become. It could be difficult
to collect enough data for Al models to make sense of complex
ecosystems.



& Al could enhance preparedness for extreme

weather events. If their accuracy continues to
improve, Al forecasting models could give more
time for evacuations and preparations that save
lives and property.

Al could improve private alternatives to
government-run weather forecasting
infrastructure and reduce global inequality
in access to weather forecasts.

Breakthroughs in environmental and climate
science could accelerate, as Al generates
stronger hypotheses, increases the speed of
research, and lowers its costs.?®

Al could help propel transitions toward materials
that are more sustainable and less polluting.

The positive climate impacts of Al may be
cancelled out as its use generates more e-waste,
increases energy demand, and leads to higher
levels of production and consumption across
the economy.

The integration of Al coupled with more efficient
and sustainable strategies for energy generation
could lead to an increase in negative electricity
prices in some jurisdictions.?° This could
increase demand, or it could lead to more
efficient energy use by shifting consumption
patterns. It could also lead to increased
investments in new kinds of battery storage.

IMPLICATIONS

’ Dynamic energy pricing could harm vulnerable
groups, for example by leading to unaffordable
price hikes for cooling during heat waves or
heating during extremely cold weather.

’ Al-enabled loT devices, meters, and smart grids
could improve efficiency but increase privacy
and security risks.

>

Insecure Al-enabled devices could
create more opportunities for cyber
criminals to access personal data, or
allow energy consumption readings
to be manipulated.3®

A coordinated attack targeting smart
grids could manipulate energy flows,
cause cascading failures, disrupt power
to critical infrastructure, and damage
grid infrastructure.”
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