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o The Sustainable Development Goals (SDGs)
b
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* 2030 Agenda for Sustainable Development adopted by all
United Nations Member States in 2015

e Shared blueprint for peace and prosperity for people and the
planet

* Recognize that ending poverty and other deprivations must go
hand-in-hand with strategies that improve health and education,
reduce inequality, and spur economic growth — all while tackling
climate change and working to preserve our oceans and forests

« 17 different Sustainable Development Goals (SDGs); 169 targets
LW
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o Motivation
&

= We want to answer the question: “Is there
published evidence of Al acting as an enabler
or an inhibitor for each of the SDG targets?”

I'LQ‘\I.\I' Vinuesa et al., Nature Communications 11, 233 (2020)
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= We want to answer the question: “Is there
published evidence of Al acting as an enabler
or an inhibitor for each of the SDG targets?”

= We needed to assemble a multi-disciplinary
team spanning the wide range of required areas
of knowledge.

FLQ“N Vinuesa et al., Nature Communications 11, 233 (2020)
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MDividing the 17 SDGs into 3 main pillars
&

- We divided the 17 SDGs into 3 main categories (Stockholm Resilience Center,
2017; United Nations, 2019): Society, Economy, and Environment.
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Pl Consensus-based expert-elicitation process
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w9 I[mpact of Al on each of 169 targets
%

- We divided the 17 SDGs into 3 main categories (Stockholm Resilience Center, 2017; United
Nations (2019): Society, Economy, and Environment.
- Percentage of targets where positive (79%) or negative (35%) impact of Al is documented:

Targets inhibited by Al [ Targets enabled by Al

Environment 93%

eonomy
>ocley

I'LQ‘\N Vinuesa et al., Nature Communications 11, 233 (2020)
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= References using sophisticated tools and data to
refer to this particular issue and with the
possibility to be generalized are of type (A). 1

= Studies based on data to refer to this particular
Issue, but with limited generalizability, are of type
(B). 0.75

= Anecdotal qualitative studies and methods are of
type (C). 0.5

= Purely theoretical or speculative references are
of type (D). 0.25

FLOYY Vinuesa et al., Nature Communications 11, 233 (2020)
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P Types of evidence
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o Some key results
b

0 POSITIVE: Al-enabled technology which may

POVERTY

M’ﬁ"ﬁ' help overcome current barriers (satellite data to
! track poverty, SDG1).

10 2 Uneven opportunities to access Al

INEQUALITIES

A resources may end up increasing inequalities

=&  (SDG 10).

rLOYY Vinuesa et al., Nature Communications 11, 233 (2020)
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Political polarization, biased
LB election outcomes, hatred for minorities and
(=) increased nationalism. If Al is developed in the
M absence of ethical scrutiny, it can further

polarize societies.

Regulatory oversight should be preceded by
regulatory insight, where policymakers have

16 PEAGE, JUSTICE

HOSTROG sufficient understanding of Al challenges to be able

1 to formulate sound policy. Developing such insight

—a IS even more urgent than oversight, since policy
formulated without understanding is likely to be

Ineffective at best and counterproductive at worst

FLQ“N Vinuesa et al., Nature Communications 11, 233 (2020)
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However, at the same

Pl Some key results i, e s e
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8 A socio-technical framework for digital contact tracing:
Sl A COVID-19 example of data-driven method

- Digital contact tracing has implications on SDGs 3 (on health) and 10 (inequalities).
- Avoid centralized data gathering and Al-based predictions - DP-3T protocol.

- Three apps under study, including the EDPB guidelines, low scores in governance (sunset
clause, dual-use policy, right to contest).

a) Stopp Corona [8] (76% compliance). b) NHS COVID-19 [9] (42% compliance). ¢) TraceTogether [10] (66% compliance). d) EDPB guidelines [4] (71% compliance).

FLOYY Vinuesaet al., Results in Engineering 8, 100163 (2020).
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Il Interaction of Al with society:
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= POSITIVE: Positive impact of Al on all 10
targets within SDG 11 on sustainable cities. In
particular, Al will be able to help us build more
accurate and robust technology to measure air
pollution in cities, which causes 800,000
deaths each year in Europe alone.

FLOYY Vinuesa et al., Nature Communications 11, 233 (2020)
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Non-intrusive sensing in urban flows

= Using highly detalled simulations, we can
reproduce the flow in complex urban
environments.

= Use Al to improve pollution measurement.

Neural
networks

Sparse measurements Reconstructed flow

rLow
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=M Non-intrusive sensing in urban flows
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I'I- "w Torres, Le Clainche and Vinuesa, Energies 14, 1310 (2021)
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B Summary and Conclusions

1. AIIS ALREADY AFFECTING EVERYONE'S LIVES
« Positively: e.g. smart grids and cities, e-health
« Negadtively: 'big nudging’, citizens scores

2. AND THAT WILL ONLY INCREASE, POTENTIALLY ENABLING AN AI-FUELED SUSTAINABLE

DEVELOPMENT BUT
« Technology evolves faster than citizens and govenements

« Large research gaps to manage the transition
«  Vulnerability of infrastructures

3. SUBSTANTIAL WORK IS NEEDED FOR OVERCOMING Al GAPS IN TRANSPARENCY, SAFETY
AND ETHICAL STANDARDS
Thank you for your attention!

el E————
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% Al-based technology
b

* Perception (e.g. face recognition)
* Decision-making (e.g. medical diagnosis; conservation planning)
* Prediction (e.g. weather forecast)

* Automatic knowledge extraction and pattern recognition
from data (e.g. discovery of fake news circles in social media)

 Interactive communication (e.g. social robots or chat bots)

* Logical, semantic reasoning

I'LQ‘\I.\I' Vinuesa et al., Nature Communications 11, 233 (2020)
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