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https://www.mercatus.org/bridge/commentary/pacing-problem-and-future-technology-regulation



• The problem is
not the gap 
between
technology 
regulation and 
society

• The problem is
when the gap 
is increasing

• Can adaptive 
governance
serve to "reset 
the clock" 
when and as 
needed?

The "pacing problem"
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Interest for 
Planned Adaptive Regulation 
is increasing

Google scholar



IRGC's work on Planned Adaptive Governance (PAG) / Regulation (PAR)
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1. Principles of PAR

2. PAR is rarely used

3. Examples

4. Main criticisms and oppositions

5. WHEN? When is it appropriate to consider PAR?

6. WHAT? Planning adaptability of what & to what?

7. HOW? How to plan adaptability / what is adaptive?

9. Conclusion



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

• In the face of uncertain 
evidence that was used to 
underpin a rule, regulators 
plan both for 
• scheduled adaptation of the 

rule, and for the 
• production of decision-relevant 

knowledge that further 
characterises or reduces the 
uncertainties pertaining to the 
risk regulated.

1. PAR principles
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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



• It is rare to see a purposeful combination of planning for future 
reviews and revisions (e.g., periodic review) and funding targeted
research.

• And yet, it is often included in administrative law. For example:
• EU Directives mandating further evidence gathering for e.g., environmental

impact assessment, and involvement of stakeholders.

• US Administrative Procedure Act 1946 and Executive Orders calling agencies
to review existing rules. However, it is difficult to mobilise agencies to 
collect data on regulatory performance and to conduct and report their
retrospective reviews.

2. PAR is rarely used outside of the environmental field
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• Dutch Delta Commission: Adaptation to sea level rise
https://www.government.nl/topics/delta-programme/delta-programme-flood-safety-freshwater-and-spatial-adaptation

• US air quality regulation: US Clean Air Act and US National Ambient Air Quality
Standards (NAAQS – review every 5 years)
https://www.epa.gov/criteria-air-pollutants/process-reviewing-national-ambient-air-quality-standards

• European Medicine Authority (EMA): Adaptive licencing of new 
pharmaceutical drugs
https://www.ema.europa.eu/en/human-regulatory/research-development/adaptive-pathways
Hans-Georg Eichler et al. (2015): “From Adaptive Licensing to Adaptive Pathways: Delivering a Flexible Life-Span Approach to Bring New Drugs to Patients”, in Clinical
Pharmacology and Therapeutics, Vol 97 No 3, March 2015, available from: 
http://www.ema.europa.eu/ema/index.jsp?curl=pages/news_and_events/news/2014/12/news_detail_002234.jsp&mid=WC0b01ac058004d5c1

• Adaptive regulation in synthetic biology
https://link.springer.com/article/10.1007/s11077-019-09356-0

• Lautenberg Chemical Safety Act (LCSA, 2016)
https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/frank-r-lautenberg-chemical-safety-21st-century-act-law

• And also: 
• Automated driving
• Swiss debt brake

3. Examples
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https://www.government.nl/topics/delta-programme/delta-programme-flood-safety-freshwater-and-spatial-adaptation
https://www.epa.gov/criteria-air-pollutants/process-reviewing-national-ambient-air-quality-standards
https://www.ema.europa.eu/en/human-regulatory/research-development/adaptive-pathways
http://www.ema.europa.eu/ema/index.jsp?curl=pages/news_and_events/news/2014/12/news_detail_002234.jsp&mid=WC0b01ac058004d5c1
https://link.springer.com/article/10.1007/s11077-019-09356-0
https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/frank-r-lautenberg-chemical-safety-21st-century-act-law


Automated driving
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Steps to reach the goal

https://unece.org/press/unece-paves-way-automated-driving-updating-un-international-convention 
https://unece.org/sites/default/files/2022-01/Brochure%20Automated%20Vehicles.pdf

https://unece.org/press/unece-paves-way-automated-driving-updating-un-international-convention
https://unece.org/sites/default/files/2022-01/Brochure%20Automated%20Vehicles.pdf


• The debt brake is designed to avert (chronic) structural 
imbalances in federal government finances and 
thereby prevent federal debt from soaring.

• It ensures a countercyclical fiscal policy by permitting 
limited cyclical deficits during downturn phases of the 
economic cycle and requiring surpluses when the 
economy is booming. 

• The debt brake, therefore, addresses two classical 
objectives of fiscal policy: ensuring the sustainability of 
public finances and smoothing economic cycle and 
growth fluctuations.

• A simple rule: expenditure may not exceed receipts 
over an economic cycle. The annual expenditure 
ceiling is linked to the amount of receipts, which are 
adjusted using a factor that takes the economic 
environment into account (cyclical factor).

• If the total expenditure in the state financial 
statements exceeds the ceiling, compensation for this 
additional expenditure must be made in subsequent 
years. 

• In the medium term, i.e., over an economic cycle, the 
federal budget is balanced with the debt brake: 
surpluses must be generated during a boom to offset 
the deficits of the subsequent recession. 

Swiss Debt Brake System
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https://www.efv.admin.ch/dam/efv/en/dokumente/publikationen/schuldenbremse.pdf.d
ownload.pdf/Schuldenbremse_2017_e_web.pdf

The Swiss Constitution establishes the process
that enables the country to reach the goal

https://www.efv.admin.ch/dam/efv/en/dokumente/publikationen/schuldenbremse.pdf.download.pdf/Schuldenbremse_2017_e_web.pdf


• If the warming effect of climate change reaches a dangerous 
level, there is a way to cool the planet quickly. Intentionally
and purposely injecting SO2 into the stratosphere can 
increase the albedo. SRM introduces a ‘mask’ to the climate 
change problem – by seeking to reflect sunlight into space to 
reduce temperature increase. 

• The eruption of Mount Pinatubo in the Philippines in 1991 
produced global scale cooling of about 0.5°C by lofting 
millions of tons of SO2 gas and ash high into the stratosphere. 
SO2 is converted into fine sulphate particles that reflect 
sunlight before it has a chance to penetrate deeper into the 
atmosphere and get absorbed.

• SRM could be efficient, cheap and fast, but the mechanism is
imperfect and deploying it could have catastrophic
consequences.

• A framework for the governance of SRM research should plan 
adaptability in relation to outcome.

A tentative application case: Solar Radiation Management (SRM) 
Timeline and a proposed decision tree for research
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Priority = avoid irreversible adverse consequences
→ formal process to opt out of if needed

https://www.epfl.ch/research/domains/irgc/wp-
content/uploads/2023/04/IRGC-2009-Cooling-the-Earth-Through-
Solar-Radiation-Management-The-Need-for-Research-and-an-
Approach-to-its-Governance.-Opinion-piece.pdf

https://www.epfl.ch/research/domains/irgc/wp-content/uploads/2023/04/IRGC-2009-Cooling-the-Earth-Through-Solar-Radiation-Management-The-Need-for-Research-and-an-Approach-to-its-Governance.-Opinion-piece.pdf


• Industry: lack of clarity about the rule, uncertainty

• Regulators: expensive and complicated
• Public bureaucracies prefer status quo
• Conducting reviews can be costly and time-consuming
• Regulatory agencies are busy with new policies
• Budgets for data collection, analysis and writing are already stretched

• More importantly: 
• Need for regulations to be enforceable and credible to those who must comply

with them. The anticipation of revisions may undermine the credibility of the 
initial rule.

• Some regulated actors may favour maintaining the current regulation, especially
if it serves as a barrier to entry for newcomers (technology lock-in and vested
interests).

4. Criticism and opposition to PAR
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Planned-
adaptive 

regulation
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Need to prepare for, rebound from, recover and 
adapt to shocks and disruptions → Resilience

Key enabling / promising technologies 
→ Need to balance precaution and innovation

Need to avoid the irreversibility of adverse 
consequences of a risk or decision about that risk

Cost-benefit analyses → 'risk-based decisions' are 
not supported by sufficient evidence

Decisions under uncertainty
→ 'precaution-based decisions' may be needed

5. PAR: WHEN?  
When is it appropriate to consider PAR?



• Adapting a regulation to a technological advance?

• Adapting a regulation to societal change?

• Adapting
vs. Not adapting to preserve fundamental values that new technologies 
may put in danger?

• Adapting to reach a desirable vision of future society? 
vs. To prevent the realisation of a dystopian society?

→ need a vision of where society wants
to go or be in the future (explorative scenarios)
and then develop backcasting steps to reach this vision

6. PAR: TO WHAT? 
Planning adaptability of what to what?
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Adopting an adaptive approach to governing
developments in human gene editing to: 
(1) make gene editing possible to benefit from scientific
advancements and improve health outcome
and
(2) prevent undesirable outcomes



• PAR does not have to involve radical policy change. Regulation can often be
updated within pre-defined limits or objectives:
• Introduce performance-based management
• Coordinate experimentation in different jurisdictions
• PAR can be a mechanism for policy learning: from regulatory variation across countries 

and ongoing accumulation of knowledge over time to improve regulatory designs and 
outcomes.

• Governance is adaptive to: 
• Allow innovations from outside the core of the system that force adaptation 
• Handle the case of complex adaptive systems
• Example: outcome-based payment for personalised therapies, such as gene therapies

https://link.springer.com/article/10.1007/s10198-018-0989-8

• Adaptive regulation can require the adaptability of regulated entities
• Example: regulation of connected medical devices to prevent cybersecurity risk

https://www.fda.gov/medical-devices/digital-health-center-excellence/cybersecurity

7. PAR: HOW? 
How to plan adaptability? What is adaptive?
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https://link.springer.com/article/10.1007/s10198-018-0989-8
https://www.fda.gov/medical-devices/digital-health-center-excellence/cybersecurity


US FDA medical devices
2017-2018
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https://www.fda.gov/MedicalDevices/DigitalHealth/ucm373213

Need to deal with
cybersecurity risk

involved in 
connected medical

devices

Adaptive approach
to assess the 

capacity of the 
manufacturers to 

pro-actively address
cybersecurity risks
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"Resilience" involves both NORMATIVE 
and  PROCEDURAL resilience governance tools:
- Adaptive management
- Mandatory Periodic Review Requirements
- Sunset Provisions
- Mandatory Adaption Planning
- Post-Market Monitoring
- Adaptive Product Approvals
- Polycentricity
- Emergency Authority

PAR

https://blogs.asucollegeoflaw.com/lsi/2017/11/17/new-model-governance-emerging-technologies/
https://lawreview.law.ucdavis.edu/issues/51/1/Symposium/51-1_Marchant_Stevens.pdf

https://blogs.asucollegeoflaw.com/lsi/2017/11/17/new-model-governance-emerging-technologies/
https://lawreview.law.ucdavis.edu/issues/51/1/Symposium/51-1_Marchant_Stevens.pdf


Planned-
adaptive 

regulation

Once it is determined that PAR is appropriate…
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Determine and agree upon a societal –desirable- goal 
that a new type PAG/PAR should enable to reach 

Negotiate and establish an agreement about the conditions of 
adaptability of the rules when evidence changes, 
and the conditions and extent of possible revisions

(funding research, monitoring, feedback, etc)

Plan the framework, boundary and operating conditions for adaptability

Establish processes for governance
(multi-stakeholder, institutions, rules & processes)

Determine when rules must be put into regulation, 
and in what forms (public, private, etc.)



The initial principles of PAR (conditions and success factors, slide 7) are 
complemented by three other principles

8. Conclusion
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First set of principles:
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

Need also:
5. Vision of what the adaptability will

enable to reach (goal)
6. Ability to respond to rapid changes
7. Adaptive governance is possible 

only if there is trustworthiness. 
Actors must collaborate to adapt
the rules.
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