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The increasing carbon footprint of AI is a

challenge. Here is what we can do about

it

ARTIFICIAL INTELLIGENCE SUSTAINABILITY TECHNOLOGY DATA

CLIMATE

AI Smart AI solutions have plenty of advantages, but they do not come free of

cost for the environment. According to Assistant Professor Raghavendra Selvan,

the usefulness of technology and its environmental cost cannot be disentangled.

It is possible to adjust the resource consumption of AI methods and make them

more climate-friendly, he says.

Assistant Professor Raghavendra Selvan is one of the speakers at the Digital Tech Summit

2023 which this year has the theme "AI transforming business". Photo: Department of

Computer Science

In recent years, we have seen many examples of how AI technology has

enabled new discoveries and optimized results and workflows in different

areas, from monitoring nature and climate to improving breast cancer risk
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assessment, often referred to as “smart solutions”.

But there is a cost for being smart. It is estimated that the carbon

footprint of the Informations and Communications Technology sector is

already at least as much as the aviation sector, and with more and more

digitalization and energy-intensive AI solutions, CO2 emissions are

expected to grow considerably in the coming years.

According to Tenure-Track Assistant Professor Raghavendra Selvan, we

need to become conscious of the environmental cost of deploying AI. He

is not advocating for limiting the use of smart solutions, but for finding

ways to make them greener while reaping benefits across different

applications. 

- We often talk about how to use AI methods to advance the United

Nations Sustainable Development goals, but we rarely talk about the fact

that AI itself has a large underlying resource footprint, including high

energy consumption. Even when a technology is used for a green

application, it should not prevent us from asking if the technology itself is

green or not, says Raghavendra Selvan. 

High energy cost = high carbon footprint 

In his research, Assistant Professor Raghavendra Selvan investigates ways

to lower the carbon footprint of machine learning and create awareness

on data costs, which he calls Climate-Aware AI. 

- At a microlevel, we can make the algorithms faster and more efficient

which would reduce their resource usage. For example, you could look at

how to reduce the number of bits used to do the computations, and how

to reduce computations that are redundant, says Raghavendra Selvan. 

He continues: 

- Also, we should continuously assess whether we need all the data that

we have stored. The notion of “dark data” refers to the data that is

generated but never looked at again. Some estimates suggest that more

than half the data stored on data centers is “dark data”. Such data idling

on data centers consume energy, and that is redundant.  

At a macrolevel, we can look at where and when the computations are

done. Choosing non-peak hours, which in Denmark are often powered by

wind, for training of AI systems not only reduces the carbon footprint of
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the training sessions, but it could also reduce the monetary costs,

Raghavendra Selvan explains: 

- Many computations related to AI system development such as model

training are not time critical, which means you can offset these

computations by a couple of hours. This can reduce the carbon footprint

of these computations as the carbon intensity of electricity can be three

times more during peak hours compared to non-peak hours. Further, the

monetary cost and the carbon footprint of electricity usually also go hand

in hand.  

It all starts with awareness 

Raghavendra Selvan expects that reporting environmental costs of

developing and deploying energy-intensive technology like AI will become

a reality in many industries soon. Especially for the data-intensive

industries where applying green technology could become an important

certification even mandated by laws. 

- Some data centres and cloud services are already advertising their

products to be greener. We are seeing that custumers who care about

their environmental impact choose to use them. But other data sectors

have not started doing this, first because the tools for measuring and

reporting are not quite mature enough, and second because there is a

lack of awareness, Raghavendra Selvan says.  

- We already have a lot of awareness of flying less, but when it comes to

data, it is not yet common knowledge. I’m hoping that the work my

colleagues and I are doing will help make researchers, the industry, and

the public conscious about this. It makes it much easier to act on

something if you are informed.  

Raghavendra Selvan will be speaking about Green ICT with Climate-Aware

AI at the Digital Tech Summit 2023 on 8-9 November. You can sign up for

free here. 

Why does AI have a high carbon footprint?

Training AI models, especially large ones, involves intensive computations,

often running on powerful GPUs or TPUs. This consumes substantial

energy, contributing to carbon emissions. Data centers, where AI tasks are
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