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Practical implications
i. Structural challenges of embedding QT within society
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Mission AI: The New System Technology 
The Netherlands Scientific Council for Government Policy

“Embedding system technologies within society involves 
five structural challenges.” (WRR, 2021)



Practical implications
i. Structural challenges of embedding QT within society

Quantum technology is a ‘system technology in the making’ (de Jong, 2022)

By anticipating five challenges, we can prepare society for quantum technology
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Perception → Demystification (what are we talking about?)

→ Contextualisation (how will this work in practice?)

→ Engagement (who should be involved?)

→ Regulation (what frameworks do we need?)

→ Positioning (how do we relate to others?)

Socio-technical context

Societal context

Rules

International context



19/10/2024 Eline de Jong, UvA | Practical and ethical implications of quantum technology | OQIxGiga: Quantum for Connectivity 6

Each challenge can be translated into questions for individual organisations

Practical implications
i. Structural challenges of embedding QT within society

Exploratory Quantum Technology Assessment (QDNL, 2022)
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Practical implications
i. Structural challenges of embedding QT within society
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How do we 

define 

success?



Ethical 
implications
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ii. Responsible QT iii. Understanding iv. Keeping it real



Ethical implications
ii. A call for responsible quantum technology

A call for responsible quantum technology,
ensuring it “benefits humanity and the planet.” 
(Gasser, Kop & de Jong, 2024)
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potential

threats benefits

…contributing to the UN Sustainable 
Development Goals

Given the vast potential of quantum technologies, the stakes are high

…undermining cybersecurity (Q computing)
…facilitating criminal networks (Q comm.)
…compromising privacy (Q sensing)

Given these high stakes, we share a responsibility to ensure ethical development 
and deployment of quantum technologies

Ethical implications
ii. A call for responsible quantum technology
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With great technology

comes great responsibility
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Responsible quantum innovation, guided by three objectives:

1. Safeguarding society: proactively identifying and mitigating risks

2. Advancing society: leveraging new capabilities for societal goals

3. Engaging society: involving society in development, implementation, evaluation

… sure, but how?

How can we enable a meaningful and inclusive discussion about the ethical implications of 
quantum technologies?

Ethical implications
ii. A call for responsible quantum technology
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Sufficient understanding of quantum technology is a key condition for a meaningful 
debate about its ethical implications.

Ethical implications
iii. The necessity of understanding quantum technology
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Sufficient understanding of quantum technology is a key condition for a meaningful 
debate about its ethical implications.

What kind of understanding is required to consider the societal and 
ethical aspects of quantum technology?

Ethical implications
iii. The necessity of understanding quantum technology
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Technological understanding (de Jong & De Haro, forthcoming)

= the ability to realise a practical aim (e.g. solving a problem, meeting a need) by 
using a technology

Design context Operation context Innovation context

Ethical implications
iii. The necessity of understanding quantum technology

This requires some degree of insight into how the technology works

Required depth of insight varies per context



Design context

19/10/2024 Eline de Jong, UvA | Practical and ethical implications of quantum technology | OQIxGiga: Quantum for Connectivity 18



Operation context
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Innovation context
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What it means to have (enough) techn. understanding, depends on the context:

1. Design: understanding at level of inner workings

2. Operation: understanding at level of direct consequences

3. Innovation: understanding at level of functional capabilities

Ethical implications
iii. The necessity of understanding quantum technology

Introductions to quantum technology often focus on explaining inner workings

→
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What it means to have (enough) techn. understanding, depends on the context

1. Design: understanding at level of inner workings

2. Operation: understanding at level of direct consequences

3. Innovation: understanding at level of functional capabilities

Ethical implications
iii. The necessity of understanding quantum technology

For considering the societal and ethical implications of QT, we first and foremost need 
an understanding of their functional capabilities

Introductions to quantum technology often focus on explaining inner workings

→
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New and emerging technologies like quantum, raise the dilemma between 
early-stage uncertainty and late-stage entrenchment

Ethical implications
iv. Keeping it real

knowledge 
problem

versus power problem
knowledge 

problem
Quantum technology
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Speculative ethics (“if-then”) can distract attention from more urgent issues

Ethical implications
iv. Keeping it real

A low Technology Readiness Level = a low Ethics Readiness Level

“downstream ethics” (focused on specific outcomes)

“upstream stage of technology development”
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The risk of “thinking ahead too much” also applies to quantum technology

It is important to foster ethical discussions that are grounded in the present

(Shelley-Egan & de Jong, forthcoming)

Ethical implications
iv. Keeping it real

We need to find the right mode of doing “upstream ethics”
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Possible strategy: Shifting the focus from consequences to visions

VisionsWhat do visions communicate?
(“why”)

Whose visions are they?
(”by whom”, “for whom”)

Ethical implications
iv. Keeping it real
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