
There is no 
artificial 
intelligence on a 
dead planet.
– a version of saying by David 
Bower



Or how software 
is eating the 
Earth alive.
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Janne Kalliola, Chief Growth Officer and 
founder of Exove

Have been coding since 1983

Now focusing on growth of Exove

Working with green coding and 
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Chairman of Board of Code from 
Finland and initiator of Carbon 
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Defrustrating 
the Digital
Exove is a design and software 
development company that 
combines analytical and 
technological expertise with 
understanding of humans. 
We focus on creating digital 
solutions that fight against 
digital frustration.

Helsinki  +  Oulu  +  Tampere  +  Lahti  +  Jyväskylä  +  Tallinn



Climate crisis costs 
the world 12% in 
GDP for every 1°C 
temperature rise.1)
1) The Macroeconomic Impact of Climate Change: Global vs. Local Temperature



1) Ministry of Transport and Communications: Climate and environmental strategy for the ICT sector.

2) The real climate and transformative impact of ICT: A critique of estimates, trends, and regulations

The ICT sector accounts for 
4–10% of the world's energy 
consumption1) and 2.1–3.9% 
of greenhouse emissions2). 
The numbers are growing.



3.0% of global carbon 
emissions1) =
1,580,000,000 tons
Every year.
1) Global emissions 58.2Gt from UN Emissions Gap Report 2022



For the sake of 
perspective, this is 
about the mass of 
all land mammals 
and people.1)
1) https://energyeducation.ca/encyclopedia/Gigatonne



Also, 
do 

note 
this.1)

1) https://ourworldindata.org/wild-mammals-birds-biomass



And worst of all, 
these numbers are 
before the AI boom.



We need to 
do better!



The issue is how we 
see our software 
environment.



Cornucopian 
(horn of plenty) 
paradigm1)

1) Understanding and Mitigating the Effects of Device and Cloud Service Design Decisions 
on the Environmental Footprint of Digital Infrastructure,



1. The Moore’s law 
will be valid 
forever.



2. The cloud 
provides infinite 
scalability.



1) Understanding and Mitigating the Effects of Device and Cloud Service Design Decisions 
on the Environmental Footprint of Digital Infrastructure,



We must break free 
of this vicious cycle. 
Or it will suck our 
planet dry.



The Role of 
Artificial 
Intelligence



AI + Energy

The energy consumed by AI 
is huge, but nobody knows 
how huge.

Be awake when using AI.

Read more here: 
technologyreview.com/2025/
05/20/1116327/ai-energy-usag
e-climate-footprint-big-tech/ 





Energy Consumption of AI

Recent scientific articles have estimated AI energy consumption:

● GPT-3.5 prompt consumes around 3Wh (De Vries, 2023)
● ChatGPT prompt consumes approx. 0.3 Wh (Epoch.AI, 2025)
● Small prompt consumes between 1.83 Wh and 6.95 Wh 

(EcoLogits calculator)
● ChatGPT prompt consumes around 0.34 Wh (Altman, 2025)
● Mistral prompt emits ~1.14 gCO2e (Mistral AI, 2025)
● BLOOM prompt consumes ~4Wh (Luccioni et al., 2022)
● LLaMA-65B prompt consumes ~0.3Wh (Samsi et al., 2023)
● Gemini prompt consumes ~0.24Wh (Elsworth et al., 2025)



https://arxiv.org/pdf/2508.15734



Do Note!

That was only for the inference (i.e. using the AI). Training costs 
have not been estimated or measured.

Further, the methodologies and included scopes differ.

https://arxiv.org/pdf/2508.15734



Energy Consumption of AI Systems

Compiling training 
data

Training the AI AI Usage



Energy Consumption of AI Systems

Compiling training 
data

Training the AI AI Usage

Building the neural 
network using the 
training data and 
storing the data.

Retraining the system 
when there is new 
training data available.

Differences between 
different AI models.

Gathering and fetching 
the training material.

Cleaning up the material.

Material compilation and 
organising. Storing the 
data.

Refreshing the training 
data.

Using the trained 
neural network to 
provide answers based 
on the user queries.

Also loading the model 
to system memory 
when initialising the 
system.



Energy Consumption of AI

The ratio between different parts depends on the use case.
For example, single ChatGPT query is estimated to consume 0.34 Wh. Daily queries 
are estimated to be around 1B2), thus energy consumption is 340 MWh per day.

Training a large language model is estimated to use around 310 
GWh.3)

These are not insignificant numbers, especially when multiplied 
with the number of AI platforms and/or users.

1) https://blog.samaltman.com/the-gentle-singularity
2) https://www.demandsage.com/chatgpt-statistics/
3) https://epoch.ai/data-insights/grok-4-training-resources





Other formats

Do note that text generation is way lighter than generating 
images or video.

Single image generation is estimated to consume 10–290 Wh1).

There is no good data about energy consumption of video 
generation.

There are also ten-fold differences between generic and specific AI 
models.

1) mcengkuru.medium.com/the-hidden-cost-of-ai-images-how-generating-one-could-
power-your-fridge-for-hours-174c95c43db8



1) Sasha Luccioni, Yacine Jernite, Emma Strubell: Power Hungry Processing: Watts Driving 
the Cost of AI Deployment?, http://dx.doi.org/10.1145/3630106.3658542



Future Development

AI energy consumption per prompt or inference is decreasing.

Google reports1) 44x reduction in total emissions per Gemini text 
prompts from May 2024 to May 2025:

● 33x reduction in energy consumption
● 1.4x reduction through electricity carbon intensity

The reasons behind the changes are smarter architectures, more 
efficient algorithms, optimised inference, custom hardware, 
optimised idling, data center efficiency and clean energy 
procurement.
https://arxiv.org/pdf/2508.15734



On the Other Hand

theverge.com/24066646/ai-electricity-energy-watts-generative-consumption





Recommendations

1. Check whether AI is truly necessary.

2. Define how AI usage is constrained – maximise value, minimise 
environmental impact.

3. Find the most suitable AI model for the task. Procure it from a 
carbon-efficient source.

4. Define how the model is trained. Figure out good ways to collect and 
prepare the training data. Take energy consumption into account.

5. Define the model configuration. Measure the energy consumption.

6. Share experiences of using AI and have discussion with other parties.



Final Words



This is a journey.

Do not expect 
everything to be 
fixed immediately.



The most important 
thing in starting a 
journey is to take 
the first step.



Questions?
Comments?

exove.com/fi/vihrea-koodi

exove.com/green-code




