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What do AI and sustainability have in common? 

More than you might think! There's some real 

common ground: both rely on technology and 

innovation to thrive. What if we apply the 

potential of AI to the urgent issues we need to 

address in sustainability? We arrive at the AI for 

good concept.

AI can help accelerate sustainability and the 

energy transition, especially in sectors such as 

agriculture, energy, transport or water usage, 

where it can bring positive disruption. As an 

enabler of big data analytics, AI could be a tool 

for managing risk and identifying investment 

opportunities that drive financial returns while 

optimizing environmental and social impact. 

SustAInability: 
doing good faster, better

Nevertheless, AI faces significant sustainability 

challenges. Current AI technology makes 

intensive use of power and other scarce 

resources such as water.

As the world enters the Intelligent Age- a term 

coined by the World Economic Forum for our era 

of rapid technological advancement- change and 

transformation can accelerate sustainable and 

social progress, but how fast and at what cost?

https://aiforgood.itu.int/about-us/
https://www.pwc.co.uk/sustainability-climate-change/assets/pdf/how-ai-can-enable-a-sustainable-future.pdf
https://thinkfide.com/en/ai-revolution-expanding-the-reach-and-impact-of-sustainable-investment-oxford-24-report/
https://thinkfide.com/en/ai-revolution-expanding-the-reach-and-impact-of-sustainable-investment-oxford-24-report/
https://www.technologyreview.com/2024/05/23/1092777/ai-is-an-energy-hog-this-is-what-it-means-for-climate-change/
https://www.forbes.com/sites/cindygordon/2024/02/25/ai-is-accelerating-the-loss-of-our-scarcest-natural-resource-water/#:~:text=AI%20server%20cooling%20consumes%20significant,per%20kWh%20of%20energy%20used.
https://www.weforum.org/stories/2024/09/the-intelligent-age-a-time-of-cooperation/
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The potential of AI lies in its ability to make use of data, optimize processes, foster innovation and build resilience. 

AI-based models are particularly good at capturing complex, non-linear relationships that make a difficult fit with 

traditional ones. 

1.2. Use cases of AI for environmental impact:
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impact

Enhance nature 

conservation

Improve the 

resilience of 

business models

Channel 

customers' 
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preferences

Facilitate the integration of 

sustainability risks and 

opportunities with portfolio 

management

https://www.weforum.org/stories/2023/11/ai-sustainable-development/
https://kpmg.com/ch/en/insights/esg-sustainability/sustainable-finance/artificial-intelligence-use.html
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Increased efficiency in resource consumption and environmental impactA

AI can help companies identify and implement sustainability improvements within operations and along the 

supply chain. Modelling the functioning of physical assets, factories, buildings, roads or electric grids using 

digital twins will better inform decision making and reduce consumption of materials, energy, and water.

How AI is used for optimizing

AI and machine learning are able to enhance 

data processing and analysis to suggest the 

most efficient use of resources (e.g. via smart 

batteries & grids).

How AI is used for predicting

AI leverages pattern identification and interactive 

learning to signal potential future-looking 

outcomes based on big data.

Use Case 

Siemens
Siemens uses AI to optimize wind 

turbine performance and has found 

it can improve efficiency by 10% and 

increase profitability by 20%.

20%

Enhance nature conservationB

AI-powered systems can monitor ecosystems, 

wildlife habitats and natural resources more 

efficiently than existing methods, enhancing 

conservation and preservation and sustainable 

resource management.

Use Case 

IBM’s Green Horizon
IBM’s Green Horizon project uses AI to 

predict air pollution levels. In pilot 

projects, cities using the platform have 

reported a 20% reduction in air pollution 

levels dure to better predicting and 

optimizing traffic flows and energy use.

20%

Fighting against wildfires, protecting natural 

ecosystems and preserving wildlife through 

bioacoustics (leveraging AI to process audio 

recordings of diverse species for wildlife population 

assessment) are other innovative opportunities.

Deforestation
it is estimated that 

32 million hectares 
of forest could be 

saved globally by 2030 …

…if governments 
maximize the use of AI, 
resulting in a reduction 
of 29 Gt CO2e of 
emissions

3

Source: Clarity

Source: PwC

https://www.weforum.org/stories/2024/06/digital-twins-and-industrial-clusters-are-about-to-change-the-face-of-manufacturing/
https://unu.edu/ehs/series/5-insights-ai-double-edged-sword-climate-action
https://www.latimes.com/business/story/2025-01-21/tech-wildfires-ai-la-fires-nvidia-lockheed-martin
https://www.microsoft.com/en-us/research/project/bioacoustics/
https://www.pwc.com/gx/en/news-room/press-releases/2019/ai-realise-gains-environment.html#:~:text=For%20example%2C%20using%20satellite%20data,hectares%20of%20forest%20by%202030.
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Improve the resilience of business modelsC

AI-powered tools are valuable instruments for analyzing vast datasets to identify climate risks (exposure of 

assets to climate events) and developing mitigation and transition plans for the most endangered assets. 

Early warning 
systems
based on predictive 
analytics enhancement, 
early warnings could help 
to respond more 
effectively to climate-
related disasters

Channel customers' sustainability preferencesD

AI can help customers make more informed purchasing decisions regarding the sustainability of products and 

services. For instance, an AI-driven recommendation engine that can match product suggestions with 

consumers´ sustainability preferences. 

Built a recommendation 

engine that tailored 

suggestions according 

to sustainability 

preferences 

20%
of interactions with 

the tool drive traffic 

to the company’s 

website

of those visits 

leading to 

transactions

5%

Of suppliers are 

embedding sustainability 

into what they sell

85%

Of customers say those 

effors are meeting all 

their needs

53%
But only

This could save over 

3,000 lives

resulting in 1.2m fewer 

homeless. mitigating 

$14m 
of economic damages 

by 2030

Selling sustainability in B2B

4

Source: Bain

Source: PwC

https://www.bain.com/insights/ai-and-sustainability-power-of-integration-ceo-sustainability-guide-2024/
https://www.pwc.co.uk/sustainability-climate-change/assets/pdf/how-ai-can-enable-a-sustainable-future.pdf
https://www.pwc.co.uk/sustainability-climate-change/assets/pdf/how-ai-can-enable-a-sustainable-future.pdf
https://www.who.int/emergencies/surveillance/early-warning-alert-and-response-system-ewars
https://www.who.int/emergencies/surveillance/early-warning-alert-and-response-system-ewars
https://www.cfainstitute.org/insights/articles/how-ai-combats-greenwashing
https://www.bain.com/insights/ai-and-sustainability-power-of-integration-ceo-sustainability-guide-2024/#:~:text=Home%20furnishings%20giant%20Ikea%2C%20for,those%20visits%20leading%20to%20transactions.
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Facilitate the integration of sustainability risks and opportunities with 
portfolio management

E

AI technologies enable in-depth analysis of large sets of unstructured data from many different sources, which 

helps in identifying parameters and hidden dynamics, trends, and patterns; gaps can be filled by sourcing 

alternative data. Moreover, AI can allow dynamic portfolio optimization for sustainability criteria and goals when 

connected to real time data.

Since 2019, the IFC  has been using  

MALENA, an NLP-based AI system able 

to  analyze vast amounts of data, to 

look at sustainability topics across 250k 

documents from over 10k companies in 

26 different sectors from 185 countries, 

shortening processes that took weeks 

to less than a day and reducing 

operational mistakes.

The level of granularity that AI allows 

has helped to build both a financial and 

impact track record on asset classes 

such as microfinance and SME financing 

in emerging markets, improving the 

accuracy of risk assessments and 

facilitating the mobilization of capital 

from the private sector to create decent 

jobs and improve the living conditions 

of underserved or vulnerable 

populations in those countries.

5

https://thinkfide.com/en/ai-revolution-expanding-the-reach-and-impact-of-sustainable-investment-oxford-24-report/
https://malena.ifc.org/#/
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And what about social areas?

The use of AI can contribute to the energy transition and support adaptation and resilience in the following sectors:

1.2. SustAInability by sectors. Who can benefit the most?

Utilities and renewables
Improve the prediction of weather conditions to 

manage supply and demand and optimize energy 

storage. For instance, hyperlocal weather modelling is 

used to monitor and adjust the positioning of solar 

panels and wind turbines to maximize power 

generation. In addition, AI tools can mitigate negative 

impacts from renewable infrastructure. In India, AI has 

been used to spot the most suitable areas to build solar 

energy developments to maximize energy efficiency 

while avoiding tradeoffs with agricultural land that 

might result in food price inflation. Regarding energy 

storage, predicting peak demand allows energy storage 

systems to optimize charging and discharging, ensuring 

energy is available when it’s needed most.

Agriculture
Precision agriculture can help ensure food security by 

optimizing crop yields through enhanced pest 

management, soil health monitoring, and water usage, 

boosting agricultural production.

Healthcare and Genetics
Personalized medicine and genomics enabling tailored 

treatments could produce better health outcomes at 

lower cost for  more people. Faster research could boost 

drug discovery and design. Retinopathy, the primary 

cause for blindness globally, affects close to 22% of 

people with diabetes worldwide. AI has allowed early 

detection of this condition through images with the 

precision of a trained professional. 

Transport and smart cities
Along with autonomous transport including trucking, 

more accurate traffic prediction and smarter urban 

planning can lead to more sustainable living 

environments, reducing carbon footprints and 

improving quality of life

6

https://www.pwc.co.uk/sustainability-climate-change/assets/pdf/how-ai-can-enable-a-sustainable-future.pdf
https://news.microsoft.com/en-ca/2024/10/07/transforming-the-energy-industry-with-the-power-of-ai/
https://blog.isa.org/embracing-the-future-of-energy-storage-with-ai-driven-technologies
https://blog.isa.org/embracing-the-future-of-energy-storage-with-ai-driven-technologies
https://www.pwc.co.uk/sustainability-climate-change/assets/pdf/how-ai-can-enable-a-sustainable-future.pdf
https://unu.edu/article/artificial-intelligence-can-transform-global-food-security-and-climate-action
https://www.theguardian.com/commentisfree/2023/jun/26/ai-personalise-medicine-patient-lab-health-diagnosis-cambridge
https://pmc.ncbi.nlm.nih.gov/articles/PMC10856672/
https://www.cnbc.com/2020/11/30/deepmind-solves-protein-folding-grand-challenge-with-alphafold-ai.html
https://news.microsoft.com/apac/features/ai-and-preventative-healthcare-diagnosis-in-the-blink-of-an-eye/
https://www.iapb.org/learn/vision-atlas/causes-of-vision-loss/diabetic-retinopathy/#:~:text=103%20million%20people%20have%20some%20form%20of%20diabetic,blindness%20associated%20with%20diabetes%20is%20diabetic%20retinopathy%20%28DR%29.
https://www.pwc.co.uk/sustainability-climate-change/assets/pdf/how-ai-can-enable-a-sustainable-future.pdf
https://parametric-architecture.com/best-ai-tools-for-urban-planning/?srsltid=AfmBOoo6LBkJ6BBUtyeAK3KOWTOcifh3_Ri9Ydy2qMkdmhMfLVJXC_9B
https://parametric-architecture.com/best-ai-tools-for-urban-planning/?srsltid=AfmBOoo6LBkJ6BBUtyeAK3KOWTOcifh3_Ri9Ydy2qMkdmhMfLVJXC_9B
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Using AI for environmental applications could:

02

The expected 
impact in numbers

i. Reduce global greenhouse gas emissions (GHG) 

according to BCG, AI could help mitigate 5% to 10% of 

GHG emissions by 2030. According to PwC, AI applied to 

agriculture, water, energy and transport sectors could 

reduce GHG by 1.4% to 5% by 2030.

ii. Create jobs on a net basis

The WEF estimates that AI could generate 7% net 

growth in global jobs in 5 years, of which 18.4 – 38.2 

million could be related to sustainability (including 

wider complementary technology and infrastructure 

developments to AI).

iii. Boost global GDP by 3.1 – 4.4% (up to USD 5.2tr) 

mainly in Europe, East Asia and North America, as these 

regions have large skilled workforces that are able to 

utilize AI technologies, as well as strong technological 

capabilities. Thanks to enhanced efficiency, output in 

sectors like agriculture, water, energy and transport 

could also see significant improvements of up to 3.2 –

7.4%. Countries investing significantly in the 

development of AI technologies are also expected to 

reap the benefits. As an example, China is filing the 

highest number of generative artificial intelligence 

(GenAI) patents, far outpacing the next top five countries, 

including the US. 

iv. Boosting the social economy, where AI could add 

between $182 - $308 billion in value annually to this 

sector, which represents 7% of global GDP.

Summary of regional GDP an GHG impacts relative to the baseline by 2030 
in the “expansion” scenario

North America

+4.2% 
-6.1% 

GDP GHGs

Europe

+5.4% 
-4.9% 

Middle East and 
North Africa

+2.9% 
-1.7% 

Sub-Saharan Africa

+1.3% 
-0.2% 

Central and South 
America

+2.2% 
-0.9% 

East Asia

+5.1% 
-4.8% 

Indo-Pacific

+3.4% 
-2.4% 

Source: PwC

https://www.bcg.com/publications/2023/how-ai-can-speedup-climate-action#:~:text=1.,related%20adaptation%20and%20resilience%20initiatives.
https://www.pwc.co.uk/sustainability-climate-change/assets/pdf/how-ai-can-enable-a-sustainable-future.pdf
https://english.elpais.com/economy-and-business/2025-01-14/in-five-years-170-million-jobs-will-be-created-worldwide-by-artificial-intelligence.html
https://www.pwc.co.uk/sustainability-climate-change/assets/pdf/how-ai-can-enable-a-sustainable-future.pdf
https://www.scmp.com/tech/big-tech/article/3295513/tech-war-china-creates-us82-billion-ai-investment-fund-amid-tightened-us-trade-controls
https://www.weforum.org/stories/2024/01/chinas-data-and-ai-approach-is-changing-heres-what-that-means/
https://www.wipo.int/pressroom/en/articles/2024/article_0009.html
https://www.weforum.org/videos/25808-people-over-profit-does-it-really-work/
https://www.weforum.org/publications/ai-for-impact-artificial-intelligence-in-social-innovation/
https://www.weforum.org/publications/ai-for-impact-artificial-intelligence-in-social-innovation/
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03

Challenges

3.1. Resource intensity
It's hard to predict how much power usage AI 

technology will require, or the volume of emissions it 

will generate.  As technology evolves, we expect an 

increase in the efficiency of processes and 

components. This will reduce AI power intensity, as 

happened with the rise of power demand from 

expansion of data centers earlier in the century, which 

was later offset by the use of cloud services. 

Additionally, some data centres are reusing the waste 

heat on innovative solutions ranging from 

greenhouses to aquaculture.

The same goes for water demand forecasts. Training 

models in state-of-the-art U.S. data centers can 

directly evaporate 700,000 liters of clean fresh water, 

but that figure can drop significantly for less power-

intensive technologies. We think making electricity 

and water demand forecasts from the use of AI is a 

futile exercise until technologies reach a more mature 

stage. For instance, ChatGPT requires around c.8-10x 

the energy of a Google search. Recent technologies 

such as DeepSeek are yet to prove if they can be more 

energy efficient. 

3.2. Data availability
The main hurdle to train AI models to drive sustainability outcomes is data. 

Public data, open for 

analysis by anyone, 

requires cleaning and 

anonymization to remove 

confidential information

Data quality, which 

involves meeting industry 

or government 

regulations, is also 

fundamental for analysis

Data and model validation 

via Sandbox for 

experimental setups is also 

needed, particularly for 

catastrophic events, for 

which data is unavailable 

or at best very rare

https://about.bnef.com/blog/liebreich-generative-ai-the-power-and-the-glory/
https://businessnorway.com/articles/mature-norwegian-data-centre-industry-supports-ai-explosion
https://businessnorway.com/articles/mature-norwegian-data-centre-industry-supports-ai-explosion
https://arxiv.org/pdf/2304.03271
https://www.technologyreview.com/2025/01/31/1110776/deepseek-might-not-be-such-good-news-for-energy-after-all/
https://www.itu.int/dms_pub/itu-t/opb/ai4g/T-AI4G-AI4GOOD-2024-2-PDF-E.pdf
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-35%

-86%

-25%

-8%

-70%
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-63%
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-20% -25%
-33%

-50%

-70%

-27%

-11%
-20%

-30% -33%

By analogy to the Just transition in sustainability, AI 

should ensure fair adoption, leaving no one behind. This 

would require upskilling and reskilling of workers, 

particularly in low-income countries and vulnerable 

populations. 

3.3. Ensure a “fair AI for all”

AI needs to be supported by the necessary regulatory 

insight and oversight to avoid significant gaps in 

transparency, safety, and ethical standards.

Ideally, governments should take an agile approach to 

targeted regulation and policy support for data access, 

R&D, digital infrastructure and skills investment. 

3.4. Regulation and collaboration

Additionally, AI may face bias risks, as poorly trained 

models could drive discriminatory decisions in critical 

areas due to  gender or racial stereotypes.

Collaborative efforts among private sector actors, 

academia and government can help speed up the 

development of these tools.

On a net basis, according to Nature, AI can contribute to 

meeting 134 targets (79%) derived from the 17 UN 

sustainable development goals.

Impacts of AI on the SDGs

79%
100%

75% 69%

100%

56%

100% 100% 100%

58%

92% 100% 90%
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26%

80%
90% 100%
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Society 82% Economy 70% Environment 93%

Society 38% Economy 33% Environment 30%

9

https://www.un.org/development/desa/dpad/wp-content/uploads/sites/45/CDP-excerpt-2023-1.pdf
https://www.iais.org/2024/11/public-consultation-on-draft-application-paper-on-the-supervision-of-artificial-intelligence/
https://www3.weforum.org/docs/WEF_Responsible_AI_Playbook_for_Investors_2024.pdf
https://www.pwc.co.uk/sustainability-climate-change/assets/pdf/how-ai-can-enable-a-sustainable-future.pdf
https://www.thetimes.com/static/ai-bias-job-hunting-ibm-recruitment-sexism-discrimination/?id=19640197564&gad_source=1
https://mitsloanedtech.mit.edu/ai/basics/addressing-ai-hallucinations-and-bias/
https://www3.weforum.org/docs/WEF_Responsible_AI_Playbook_for_Investors_2024.pdf
https://www.nature.com/articles/s41467-019-14108-y
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04

And what about 
social areas?

Education Technology 

(EdTech)
AI-driven solutions can 

personalize learning experiences, 

making education more 

accessible and effective. 

Mental Health and 

Wellbeing
AI applications such as chatbots 

for therapy or platforms that 

analyze user data for better 

mental health management can 

help address the growing mental 

health crisis.

Disability Inclusion
AI tools that enhance 

accessibility can create more 

inclusive environments. 

Access to clean water / 

sanitation / healthcare
AI can play a critical role in 

disease prevention, health 

monitoring, and crisis 

management, particularly in 

low-income regions.

Social Entrepreneurship
the use of AI to tackle social 

issues, such as poverty 

alleviation, gender equality, and 

community development, can 

have a lasting impact.

Support for refugees and 

migrants and 

humanitarian aid
AI-driven platforms can help 

refugees and migrants access 

resources, information, and 

services more effectively.

https://blogs.lse.ac.uk/lsereviewofbooks/2024/06/24/book-revie-brave-new-words-how-ai-will-revolutionize-education-salman-khan/
https://blogs.lse.ac.uk/lsereviewofbooks/2024/06/24/book-revie-brave-new-words-how-ai-will-revolutionize-education-salman-khan/
https://www.sciencedirect.com/science/article/pii/S2949916X24000525
https://www.sciencedirect.com/science/article/pii/S2949916X24000525
https://www.undp.org/uzbekistan/blog/ai-revolution-it-game-changer-disability-inclusion
https://pmc.ncbi.nlm.nih.gov/articles/PMC10749683/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10749683/
https://www.aboutamazon.eu/news/aws/meet-five-organisations-using-ai-for-social-good
https://ai4good.org/eureka/#:~:text=Eureka%20is%20an%20integrated%20multilingual,needs%20throughout%20the%20integration%20process.
https://ai4good.org/eureka/#:~:text=Eureka%20is%20an%20integrated%20multilingual,needs%20throughout%20the%20integration%20process.
https://ai4good.org/eureka/#:~:text=Eureka%20is%20an%20integrated%20multilingual,needs%20throughout%20the%20integration%20process.
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05

Conclusions

AI has the potential to become a 

net creator of jobs and an 

economic booster. It may also 

contribute to tackle challenges 

related to climate change and 

nature-based risks, helping to 

reduce GHG emissions and 

propelling solutions for social 

challenges that otherwise could 

take decades to solve.

AI can offer many possibilities 

for governments and 

companies and highly beneficial 

applications for sustainability 

and social projects where it can 

be disruptive, unfolding 

attractive investing 

opportunities. Companies using 

AI to analyze data from drones, 

remote sensing for habitat 

protection, advance AI modelling 

for climate risks or applying 

efficiency improvement from 

digital twins analysis may just be 

some of the examples. 

Moreover, sectors such as 

infrastructure, water 

management or agritech could 

be some of the themes that may 

be less exposed to policy 

changes towards sustainability.

At present, AI still faces 

significant challenges, such as 

resource consumption, data 

requirements, biases and the 

need for regulation, which could 

have negative environmental 

and social effects. However, at 

this stage it is too early to make 

any predictions about negative 

effects, as the technology is still 

evolving towards improved 

efficiency. 
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Important Legal Information

This document has been prepared by Banco Santander, S.A. ("Santander") for information purposes only and is not intended to be, and should

not be construed as, investment advice, a prospectus or other similar information material. The distribution or provision of this material to a

client or any third party should not be construed as the provision or offering of any investment advisory services.

This material contains information compiled from a variety of sources, including business, statistical, marketing, economic and other sources.

The information in this material may also have been compiled from third parties and may not have been corroborated by Santander; Santander

accepts no liability for such information. Any third-party materials (including logos and trademarks), whether textual (articles / studies / reports /

etc. or excerpts thereof) or graphic (photos / graphics / drawings / etc.), contained in this report / publication are copyright their respective

owners and are reproduced only in accordance with industrial or commercial fair use.

Any opinion expressed in this document may differ from or contradict opinions expressed by other members of Santander. The information

contained in this material is of a general nature and is provided for illustrative purposes only. It does not relate to any specific jurisdiction and is

in no way applicable to specific situations or individuals. The information contained in this document is not an exhaustive and formal analysis of

the issues discussed and does not establish an interpretative or value judgement as to their scope, application or feasibility. Although the

information contained in this document has been obtained from sources that Santander believes to be reliable, its accuracy or completeness is

not guaranteed. Santander assumes no responsibility for the use made of the information contained herein.

This document does not constitute a recommendation, offer or solicitation to buy or sell any assets, services, banking or other contracts, or any

other investment products (collectively, "Financial Assets"), and should not be relied upon as the sole basis for evaluating or valuing Financial

Assets. Santander does not guarantee the forecasts or opinions expressed in this report about the markets or the Financial Assets, including in

relation to their current and future performance. Any reference to past or current performance should not be construed as an indication of the

future performance of such markets or Financial Assets. The Financial Assets described in this report may not be suitable for distribution or sale

and Santander makes no representation that they are suitable or available in any particular jurisdiction or to certain categories or types of

investors.

Furthermore, this report may not be reproduced in whole or in part, distributed, published or delivered, under any circumstances, to any person

other than the person to whom it is addressed.
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