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Can anyone guess what is the figure on 
the right?
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Can anyone guess what is the figure on 
the right?

It is the future of an ideal energy system 
according to Dall.E (text-to-image 
models developed by OpenAI)



The role of AI in digitalization
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Data

IEA, 2024, Digitalization & Energy

Analytics Connectivity

Digitalization

Data Analytics:
help organizations extract value and insights from data, leading to
more informed decision-making and better outcomes



Different types of Data Analysis
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“What happened?”
• summarizes past 

data and present 
the findings to 
stakeholders

• e.g. Identifying the 
peak loadings

“Why did it happen?”
• takes the insights 

from descriptive 
analytics to dig 
deeper to find the 
cause of the outcome.

• e.g. seasonal changes 
is the reason for peak 
loadings

“What will happen 
next?”
• Leverages historical 

data and trends to 
predict future 
outcomes

• Not to say what will 
happen in the future, 
it's objective is to 
forecast what might
happen in the future

“What should be done 
about it?”
• Analyzes past 

decisions and events to 
suggest which course 
of actions are decided

• e.g. preparing back-up 
energy technologies

• Self-driving cars are a 
good example of 
Prescriptive Analytics. 



The Data Analysis Process
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1. Understanding of the problem and the desired outcome: Defining where you are and where you want to be

2. Setting a clear metric for evaluating outcomes: What will be measured and how it will be measured?

3. Gathering data: Identify data you require, the sources you need, and best tools

4. Cleaning data: Fixing quality issues in the data and standardizing data from sources

5. Analyzing, and mining data: Extracting, analyzing, and manipulating data from different perspectives to 
understand trends, and patterns

6. Interpreting results: Evaluating defendability of analysis and circumstances under which may not hold true

7. Communicating the findings: Presenting findings in clear, impactful, and convincing ways that impact 
decision-making.
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Primary AI Methods
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There are a wide variety of methods, and still is under development.

Regarding available data, complexity of the problem, computational computers, accuracy, simplicity, and etc 
the best method should be selected.



Types of AI Methods

10

Supervised Learning:
Definition: Supervised learning is a type of machine learning where the algorithm learns from labeled training data to make predictions or 
decisions without human intervention.
Training Data: It requires a labeled dataset, meaning the input data is paired with the correct output or target.
Objective: The primary objective is to learn a mapping function from inputs to outputs, enabling the algorithm to predict the correct output for 
new, unseen inputs.
Examples: Common applications include image classification, spam email detection, and regression tasks like predicting house prices.

Reinforcement Learning:
Definition: Reinforcement learning is a type of machine learning where an agent learns to make sequences of decisions by interacting with an 
environment to maximize a cumulative reward signal.
Training Data: Unlike supervised learning, reinforcement learning doesn't require labeled data. Instead, the agent learns from trial and error 
through interactions with the environment.
Objective: The primary objective is to find an optimal policy that defines the agent's actions in different states to maximize long-term rewards.
Examples: Reinforcement learning is used in autonomous robotics, game playing (e.g., AlphaGo), and recommendation systems.

Unsupervised Learning:
Definition: Unsupervised learning is a type of machine learning where the algorithm learns patterns and structures in data without explicit 
supervision. It aims to discover hidden patterns, group similar data, or reduce data dimensionality.
Training Data: Unsupervised learning uses unlabeled data, so there are no predefined target labels. It explores the inherent structure of the data.
Objective: The primary objectives include clustering data points into groups (clustering) or reducing the dimensionality of data (dimensionality 
reduction), making it easier to analyze.
Examples: Common applications include clustering customer segments for marketing, reducing the dimensionality of image data with 
techniques like Principal Component Analysis (PCA), and topic modeling in natural language processing.



Real-life example

11

A turnkey solution for Swedish buildings 
through integrated PV electricity and energy 
storage (PV-ESS)



Background
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Research Project in E2B2: Enhancing Solar Energy in Residential Areas

Objective: Increase solar energy availability in residential areas by developing sustainable business models for 
integrated solar (PV) and energy storage (ESS) systems.

Approach: Optimize the technical performance of solar cells and energy storage by installing a battery in a 
building with solar cells, developing digital twins and AI-based data driven forecasting models

Performers: Royal Institute of Technology

Co-financiers: The Swedish Energy Agency, Northvolt AB, Einar Mattson AB



Physical system
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• The project is carried out at KTH Live-In Lab in three 
buildings (305 apts) owned by Einar Mattsson. Solar panels 
from the roofs have been connected to the battery storage

• Energy Management System based on self sufficiency 
strategy reduces power peaks and purchased energy. 
Surpluscan be sold at spot.



Project description
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Physical system Digital Twin

Day ahead planning

AI module

Data Analytics

Connectivity



Method
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Forecasting results
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Optimization results

17



The future of AI and energy efficiency
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The future of AI and energy efficiency
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• AI is already changing how we live and work
• it has the potential to revolutionize industries and the world at large. 
• It is expected to produce trillions in value, doing everything from improving predictions 

of catastrophic weather events to speeding the discovery and delivery of lifesaving drugs. 
• Individuals are using it to serve as virtual assistants and copilots. 
• Companies and employees are deploying it to achieve efficiencies in several key areas, 

including customer service, finance and other areas.
• In May, a McKinsey report found that the number of organizations that use generative AI 

(gen AI) had almost doubled to 65% in just the past 10 months. 
• A recent IBM Institute for Business Value (IBV) study found that 77% of respondents felt 

that they needed to adopt gen AI quickly to keep up with customers. 



AI energy use creates a challenge
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• The rapid growth in AI adoption has also resulted in 
dramatic increases in energy use.

• Energy is needed both to build and train AI models 
and then to power the complex math that a model 
completes each time it is asked for information or 
to generate content.

• The International Energy Agency (IEA) has 
suggested that integrating AI into existing tools 
such as internet search engines might result in a 
tenfold increase in electricity demand. 

• By 2030, the IEA projects the share of global 
electricity that powers data centers will double.



Addressing AI’s energy consumption challenges
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Fortunately, numerous industry experts are working on a range of solutions. Those solutions 
include:

• Hardware improvements

• Smaller models

• Smarter model training

• Use of clean and renewable energy

• Open source and collaboration



Hardware improvements
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• Power-capping hardware has been shown to decrease energy consumption by up to 
15%, while only increasing the time it takes to return a result by a barely noticeable 3%.

• AI energy use can also be reduced by using carbon-efficient hardware, which “matches a 
model with the most carbon-efficient mix of hardware,” according to MIT. 

• New and improved chips are another solution for energy issues. IBM recently released 
architecture details for its upcoming IBM Telum® II Processor and IBM Spyre Accelerator, 
which are designed to reduce AI-based energy consumption and data center footprint 
when released in 2025.



Smaller models
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• In general, larger models—such as generalist large language models (LLMs) used by 
ChatGPT and Google Gemini—require more energy than smaller ones. 

• Such generalist models can be useful for wide-ranging consumer-facing needs, but for 
businesses with specific use cases, IBM and other companies recommend smaller, more 
efficient, more affordable and less energy-hungry models.



Smarter model training 
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• Existing methods of training models require significant energy because AI developers 
often use several previous models as a starting point to train new models. 

• Running all these models increases the power required.

• However, researchers are attempting to better predict which models are outperforming
and underperforming expectations, stopping the underperforming models early to save 
energy. 

• This is all part of the burgeoning “designing for sustainability” movement that defines 
workload parameters to better use energy efficiently.



Use of clean and renewable energy 
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• All companies should look to build or use data centers that are close to areas where 
renewable energy is in abundance. 

• Sourcing from green data centers, which use renewable and sustainable energy, is a great 
way to reduce environmental impact.



Open source and collaboration
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• Companies operating in the AI space should not let excessive competition stand in the 
way of sharing tips and tools that can help society reap the benefits of AI models with 
fewer energy demands.

• IBM has collaborated with Columbia University to produce meaningful solutions to the 
energy crisis, including modeling how AI behaves on different hardware, developing 
lower-power chips, eliminating software bloat and optimizing AI systems.



AI can be the solution
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• A recent IBM study found that 74% of companies surveyed in the energy and utility 
industry are embracing AI to tackle data-related challenges. 

• This could help them increase efficiency, lessening their impact on the environment.

• From grid maintenance to load forecasting, AI has the potential to have a huge impact 
on the energy industry, enabling energy to be delivered more efficiently to all other 
industries.



Key take away
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AI for Energy or Energy for AI, that is the question!

Inspired by William Shakespeare



Thanks for your attention
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Email: fargo@kth.se

Web: www.kth.se/profile/fargo 
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