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Why do we need sustainable Al systems?

What part of the Al-Universe do we refer to?
*  Machine Learning & Deep Learning

Al based-systems are used in wide range of fields (finance, health, industry,
jurisdiction, e-commerce) and have impacts on society, our planet, the way we
work and on how we make sense of the world

develop, implement, and use Al in a way that minimizes negative social,
ecological and economic impacts (Rohde et al. 2021)

consider the entire lifecycle of Al (design, training, development, validation, re-
tuning, implementation and use of Al) (van Wynsberghe 2021)
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Definition of Sustainability

Social Environmental Economic

sustainability sustainability sustainability

Ensure basic needs and inter- Ensure operation within  ....work in progress....

and intra-generational equity the planetary

(Vallance et al. 2011) boundaries, the Overarching definition

environmental limits

social cohesion, working and within which humanity =~ Economic activities that

living conditions, institutions, can safely operate ensure the satifactions of

social infrastructures (Littig (Rockstrom et al. 2009, needs of current

and Griel3ler, 2005) Steffen et al. 2015) generations without

compromising the ability
cultural aspects and societal for future generations to

norms and values... satisfy their needs



Systematisation of the impacts

Application Level

Al-System
—

é

Societal/Systemic Level




Preliminary set of sustainability criteria

Social
criteria

Environmental
criteria

Economic
criteria

Transparency &
Traceability

Fairness & Justice
Harm avoidance
Non-discrimination
Respect for Human
Autonomy & Freedom
Human Oversight

Participatory/inclusive
design

Energy consumption

CO2 and greenhouse
gas emissions

Resource consumption,

waste and recycling

Ecological impact of
changing production
and consumption

Market power/market
concentration

Labor market effects &
working conditions
Exploiting innovation
potential

Distribution effect in
targeted markets



Criteria sheets

= Literature review / taking stock of current
discourses and approaches

= Criteria sheets for a common definition
= Entail a description of Al-specificity

= Current & possible assessment
approaches and/or indicators and
possible operationalization methods
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| exemplary criterion: Non-Discrimination © -
possible assessment criteria Maturity Level Assessment
= Diversity of the developer-team Level 1:
* |mplementation of pre-testing Sustainable

= Systematic assessment of discrimination risk (per
application context)
= Systematic monitoring of discrimination cases

The developing and/or applying organisation has taken
systematic measures on its own initiative to minimise the
potential for discrimination in advance.

These measures include at least: ....

Level 2: Proactive
sustainability

efforts ‘ ‘

Developing and/or applying organisation has responded to
cases of discrimination and developed measures

Level 3: Reactive
sustainability
efforts ‘

No indications of measures, preliminary tests or similar.

Level 4: No
sustainability
efforts
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| exemplary criterion: CO,-Emissions © —
possible assessment criteria Maturity Level Assessment
* |ndirect emissions (Scope 2 and Scope 3, i.e. including Level 1:
embodied emissions) are measured and actively Sustainable

reduced.
= Remaining direct and indirect emissions are offset.

Direct emissions (Scope 1) are reduced through actively
optimizing energy efficiency and using fully carbon neutral
energy resources in model development, training and
inference.

Level 2: Proactive
sustainability

efforts ‘ ‘

Direct emissions (Scope 1) from model development,

Level 3: Reactive

training and inference are measured and offset. sustainability O
efforts
No measures have been taken to measure, avoid or offset  Level 4: No

measures emissions.

sustainability
efforts
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Energy Consumption in Machine
Learning Model Life-Cycle

Trainin “
S L U

AN

Research and 5 @ Inference
Development

Energy
Consumption per
iteration of Phase




Energy Consumption in Machine
Learning Model Life-Cycle

Trainin
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Research and 5 @ Inference
Development

\//

0||
I

Practical
Cumulative
Energy
Consumption
per Phase
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Outlook

Exemplary assessment and validation
through Case Studies

Sustainability-index (qualitative and quantitative analysis)

Sustainable Al Reports
@
é—
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V \’ . Online-Shopping

 Sustainability Index for Artificial Intelligence (Dashboard/App)
* Policy Recommendations

» Developer Guidelines for Sustainable Al
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Thank you for your attention!

friederike.rohde@ioew.de

marcus.voss@dai-labor.de

ALGORITHM
WATCH

||||| DAI-Labor

TU Berlin


mailto:friederike.rohde@ioew.de
mailto:marcus.voss@dai-labor.de

