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“What are the main challenges to achieve a social an inclusive 
digital transformation? (with special attention to the ethical 

application of AI)”



Outline

• Leveraging digital technologies for sustainable development 

• The digital nature of climate and sustainability science

• Technology and society

• The rise of AI ethics

• Doing the work that it takes to integrate socio-ecological and technical 
systems

• We matter more than we think



Leveraging digital technologies for 
sustainable development 



We cannot leverage digitalization to address sustainability challenges without 
putting social and human factors at the centre! 



Source: Sustainability in the Digital Age | A Future Earth Initiative (sustainabilitydigitalage.org)

https://sustainabilitydigitalage.org/


Digital nature of climate and 
sustainability science



Climate sciences & computational capabilites 

Source: Francisco Doblas-Reyes 



A complete and consistent, four-dimensional reconstruction of desert dust in a recent 
decade (2007-2016) by assimilating satellite observations in the BSC MONARCH model

The reanalysis data set is freely and publicly available (Di Tomaso et al., ESSDD 2021)

High-resolution regional reanalysis of desert dust aerosol  

✔Unprecedented high resolution (0.1º x 0.1º, 3h)

✔Specific constraint from satellite dust 

observations

✔Uncertainty estimates in the reanalysis output

✔Link to specific air quality and climate services

Dust Climatology 

550 nm



Sentinel-2 Prediction Groundtruth

Computer vision for improving emission models

● Wastewater treatment plants (WWTPs) 
are a source responsible for ~20% of 
the CH4 emissions

● We develop a methodology for the 
localization and characterization of 
WWTPs using a U-NET-based semantic 
segmentation algorithm 

● The model is trained on Sentinel-2 10m 
images over the Iberian peninsula 

● This methodology could help improving 
the spatial proxies for distributing CH4 
emissions in atmospheric emission 
models

Preliminary research design, please do not cite and contact 
carlos.Gomez@bsc.es marc.Guevara@bsc.es
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Data … too much data, whose data, data for what 



Technology and 
society 



Source: Technology Outlook 2030 - DNV

https://www.dnv.com/to2030


The trilemma



The rise of AI ethics
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Multidimensional 

nature of trust 

Sprawling AI Ethics 

Guidelines

#responsibleAI 

Major drive to 

regulate AI impacts 

on society 

Trust and ethics 

Ethical issues often 

not related to 

technology 

Trustworthy AI guidelines (+AIA)



A misguided understanding of ethics ?
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Ethics and trust cannot be an afterthought

Ethics in design: 

• Anticipating consequences

Ethics for Design(ers): 

• Integrity of all actors in 

research and 

implementation processes
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Ethics by design:

• Behaviour of AI systems

Source: Dignum, V. 2019. Responsible artificial intelligence: How to develop and use AI in a responsible way. Springer.



Doing the work that it takes 



REVITALIZING URBAN WATERWAYS WITH AUTONOMOUS MOBILITY

Assuring Trustworthy, Safe and Sustainable 
Transport for All - TRUSST



Investigate social dimensions of intelligent technologies  

Credits: Leander Spyridon Pantelatos leander.s.pantelatos@ntnu.no

mailto:leander.s.pantelatos@ntnu.no
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Humans 
outside 
the 
loop 



No technological advance will solve the 
failure to understand and value the 
social and human dimensions of 
technological innovation, of global 
environmental change, or of artificial 
intelligence

This failure leads to a pervasive 
misrepresentation of the role of human 
beings in creating and solving issues, in 
imagining and hoping

And in doing so create the quantum
leaps we need
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The 
footprint 

of the 
world on 

us

Our
footprint 

of the 
world
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Our 
relations to 
each other 

Near by 
and far 
away

Today and 
tomorrow 



Thank you

asun.lerastclair@bsc.es – asun.lera.st.clair@dnv.com
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