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Policy advice for safe and sustainable innovation -
technology assessment to support innovation

1. Emerging risks – IRGC's approach

2. Emerging technologies

3. Policy and regulatory issues

4. Advanced materials

5. Particular challenges for ensuring the environmental sustainability 
of emerging technology outcomes
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1. Emerging risks

New risks or familiar risks that become apparent in new or unfamiliar conditions
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IRGC's emerging risk governance 
guidelines
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2. Emerging technology

• New technologies or advancements in existing technologies that 
dramatically improve the performance of the technology. Some can be 
disruptive of existing industrial processes, or contribute to fundamental 
changes in the economy and society. 

• Five attributes (Rotolo 2015)
(1) radical novelty
(2) relatively fast growth
(3) coherence
(4) prominent impact
(5) uncertainty and ambiguity 

• Pose unique challenges to risk assessors and managers: 
• there is generally a lack of procedures and tools to assess potential impacts 
• and a lack of data on which to build evidence. 
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Emerging technology: future outcome, impact and consequences

• Exploring possible futures
• possible outcome or new (emerging) technologies
• possible application context in which they would deploy
• possible outcome of various policy decisions

• Visioning, visualising and backcasting
• Foresight: scenarios of possible futures
• Backcasting

• Do we like the future outcome?
• If yes, how can we reach it?
• If not, how can we avoid its materialisation?

• Governing collaboration to reach the desired future
vs. not achieve undesirable futures
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3. Policy and regulatory issues
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The "pacing problem"
• The problem is not 

the gap between
S&T, regulation
and society

• The problem is
when the gap is
increasing

• Can adaptive 
governance serve 
to "reset the clock" 
when and as 
needed?
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Planned Adaptive Regulation / Governance 

9

1. Planning for future review and 
revision of the governance 
arrangements

2. Funding of targeted research
3. Monitoring of performance and 

impact of existing arrangements
4. Review and revision

5. Vision of what the adaptability
will enable to reach (goal)

6. Ability to respond to rapid
changes

7. Trustworthiness between the 
actors that want to adapt the 
governance rules, together

Planned adaptive regulation is an approach in which a regulation is designed from 
its initiation to learn from experience and update over time.
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Guiding principles

1. Regulate / govern applications: actors, products & specific domains
• Do not regulate technology per se
• Do not regulate research, beyond scientific integrity / research ethics

2. Establish principles, but regulate on the basis of risk
• Focus on risk (of what, to whom, as a result of what), 
• Start with impact and risk assessment, produce risk-informed analytical outcome relevant to 

policy and industry

3. Try to be as operational as possible
• Produce hard and soft laws that make sense to a wide range of stakeholders, are acceptable, 

and established according to a legitimate process

4. When scientific evidence is low (uncertainty), substantive legitimacy of risk 
evaluation may be weak. Strive for procedural legitimacy of decisions.
• Engage with stakeholders
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4. Advanced 
materials
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Is it realistic to assume that sustainability can be 
established 'by design'?

• Sustainability is defined as the ability to meet today’s needs without 
compromising long-term needs related to the environment, society 
and the economy. 
Challenges related to biodiversity, ecosystems and the services they provide, 

the use of natural resources and climate, which can be adversely affected by 
chemical technologies

Damage would manifest in the medium to long term (i.e., not immediately), 
and are different from that affect short term human and environmental 
safety.

• Sustainability cannot be ‘fixed’ or ‘controlled’ in the same way as 
safety can.
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Future-proof Approaches for Risk Governance
Horizon 2020 NMBP-13 projects

The three NMBP-13 projects have received funding from 
the European Union’s Horizon 2020 Research and 
Innovation Programme under Grant Agreement No. 
814401, 814530, and 814425.

Conference, 24/25-31 January 2023
Organised in collaboration with the 
OECD’s Working Party on Manufactured 
Nanomaterials (WPMN).
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Priorities for better governance of nanomaterials 
in the future

• Priority #1: more connectivity and broader engagement with key 
stakeholders 
• to collect opinions, concerns, and critical expertise that may not be captured 

in technical hazard and risk assessment alone, and need to be well 
understood to ensure effective risk management.

• Priority #2: access to multi-disciplinary knowledge and expertise, 
• in particular for more systematically integrating social sciences in assessment 

and decisions.

• Priority #3: better quality data and easier access to data sets 
• along with appropriate tools for risk assessment.
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5. Ensuring the environmental 
sustainability of emerging 
technology outcomes (ESET)

• Can we ensure that 
outcomes of 
emerging 
technologies be 
environmentally 
sustainable?

• Guidance to various 
stakeholders
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ESET
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Anticipatory life cycle assessment for  
environmental innovation
• Modeling a future product in a future environment

• In contrast to conventional (ISO type) and ex-ante LCAs, anticipatory LCA could overcome the 
difficulty of gaining environmental insight into problems before they manifest at scale.

• Ex-ante LCA aims to compare the assessment of pre-market technologies to determine 
expected or projected environmental gains relative to an incumbent. 
It is suitable for stage-gate / TRL innovation models.

• Anticipatory LCA aims to identify uncertainties most critical to the environment. 
It is developed to match lean / agile innovation models that emphasize recursion and 
flexibility. It starts from an idea of how to solve a given problem or benefit from a market 
opportunity. The goal of anticipatory LCA is to rank-order environmental uncertainties for 
technology developers.
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Guidance to various stakeholders

Lawmakers 
and regulators

1.Establish the 
necessary legal 
basis for 
sustainability

2.Consider 
precautionary 
approaches

3.Mandate the 
use of specific 
risk and impact 
assessment 
tools

4.Implement 
principles of 
planned 
adaptive 
regulation

Technology 
developers

1.Emphasize the 
benefits of 
adopting a long 
term view on 
benefits and risk 
of technological 
innovation

2.Build upon 
personal 
commitment to 
do good

3.Consider 
guidelines for RRI

4.Implement 
sustainability by 
design
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Research 
funding 
organisations

1. Require the legal 
basis for mandating 
attention to ES in 
grant applications

2. Establish criteria to 
evaluate the 
attention of 
researchers to ES

3. Steer the thinking 
of researchers 
towards ES

4. Fund applied 
research on tools to 
identify, assess and 
manage risks to ES 
(inc. forward-
looking LCA)

Technology 
investors

1. Request the provision 
of prospective LCA 
outcome, application 
of SSbD, etc.

2. Accelerate the design 
and implementation 
of ESG investing and, 
particularly, double 
materiality

3. Acknowledge and 
support the trend 
towards 
environmental 
sustainability

4. Reduce greenwashing 
and overcoming 
critics to ESG rating 
and investing

Industry

1. Select 
technologies with 
dual benefits: to 
business and to 
the environment

2. Implement 
business models 
that reward 
sustainability

3. Work with the 
future value 
chain operators

4. Share data with 
regulators

Standard-
setting 
organisations

1. Steer practices 
that prioritise the 
long term

2. Encourage the 
formal adoption 
of methods for 
decision under 
certainty and 
high stakes

3. Intensify efforts 
to develop 
standards for 
forward-looking 
LCA

4. Develop 
principles or 
standards for 
emerging 
technologies risk 
governance



For further information

marie-valentine.florin@epfl.ch
& marie.florin@irgc.org

EPFL: 
https://irgc.epfl.ch

IRGC Foundation: 
https://irgc.org
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