
POLYTRoPOS
Policy uses of the POLYTRoPOS framework

Matthijs Janssen (UU) / Michal Miedzinski (JRC B7)



• Policy uses of POLYTRoPOS

• Desk-research based approaches for policy scenario development 

• Illustrations of how to apply the desk-research based approaches

• Participatory modelling and capacity building

• Some conclusions

Content



Policy needs from an evaluation perspective (ex durante / ex post):

• System additionality (Haddad et al., 2020)

• Acknowledging configurational, conjunctural and sequential 

causality (Geels, 2020)

• Pinpointing the role of policy in complex causal web of transition 

dynamics, policy and non-policy (Meelen et al., 2025)

→ Combinations and sequences of instruments in POLYTRoPOS

Policy uses of POLYTRoPOS: Ex post



Policy needs from a policy planning perspective (ex ante):

• Understanding direct and indirect effects of policies (causality)

• Understanding immediate and ultimate effects of policies (time)

• Understanding combined effects of policies

• …

• Comparative impact assessment: scenarios (types, magnitudes, 

combinations, timing, etc.)

Policy uses of POLYTRoPOS: Ex ante



1. Archetypical scenarios (scenario features), e.g.:

• Development vs. phasing out / disinvestment

• Push (technology) vs. Pull (challenge-led)

2. Research-based scenarios: theoretical & empirical literature

• Literature on net-zero transitions

3. Real-life scenarios: revealed & stated policies

• Historical cases: most details on e.g. policy types, scope and budgets

• Plans, e.g. National Climate and Energy Plans, Net-Zero strategies

• Visions/Scenarios: possibly plural

Policy scenario development: Approaches



Policy scenario development: Approaches
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Scenarios = Policies * Model variables

Mix? Single Single Single Single Single Combo Combo

Level EU EU Country Country Region Country Country

Field Field A Field B Field A Field B Field A Field A Field A

Policy P1 P2 P3 P4 P5 P1*P4 P1*P5

Generic V1

Generic V2

Generic V3

Generic V4

Specific V5

Specific V6

Archetypical 

scenarios (features)

Research-based 

scenarios

Real-life 

scenarios

MODEL



Scenario creation process
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Illustrations of the 3 scenario approaches

• Archetypical policy scenarios

• Literature-based policy scenarios

• Real-life policy scenarios



Archetypical scenarios

• Focus on adoption vs focus on capability development. 

• Full import vs full autarky (doing everything with resources in the system). 

Also relevant in current debates on OSA.

• Fragmented vs coordinated investments. To show the difference between 

'every country/sector by itself' vs a more holistic approach

• Small vs big investments. What is the elasticity; which investments 

generate disproportionate returns?

• Time-concentrated vs spread investments: does it pay off to move slow / 

wait, or rather to face the pain early?

• …



Archetypical scenarios

Instrument interactions and relationships in policy mixes_ Achieving complementarity in building 

energy efficiency policies in New York, Sydney and Tokyo



Literature based scenario: Possible examples

Nieddu et al (2024) Energy Policy. Evaluating policy mix strategies for the energy transition 

using an agent-based macroeconomic model - ScienceDirect

https://www.sciencedirect.com/science/article/pii/S0301421524002969#fig2
https://www.sciencedirect.com/science/article/pii/S0301421524002969#fig2


Literature based scenario: Possible examples

Greco et al. (2022) Technovation. Policy mix or policy mess? Effects of cross-instrumental 

policy mix on eco-innovation in German firms - ScienceDirect

https://www.sciencedirect.com/science/article/pii/S0166497220300663?casa_token=FSn13uWDAesAAAAA:kax2MvwF40Kluarrr-GqDPFVoPjRDFPrSeRyZ8llRVjH-lS0E4WkewJz81I_SvBdsHIqcc0#abs0015
https://www.sciencedirect.com/science/article/pii/S0166497220300663?casa_token=FSn13uWDAesAAAAA:kax2MvwF40Kluarrr-GqDPFVoPjRDFPrSeRyZ8llRVjH-lS0E4WkewJz81I_SvBdsHIqcc0#abs0015


Real-life scenario: Possible examples

• OECD reports

• Net Zero+: The OECD Horizontal Project on Climate and Economic 

Resilience | OECD

• Mission-Oriented Innovation Policies for Net Zero | OECD

• IEA documentation on net-zero strategies,

• https://www.iea.org/reports/net-zero-by-2050

https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.com%2Fv3%2F__https%3A%2Fwww.oecd.org%2Fen%2Fabout%2Fprogrammes%2Fnet-zero-building-climate-and-economic-resilience.html__%3B!!DOxrgLBm!FsJHKnec3JSNUS1OJ7voB03vf9b3s7zsbpdStnrNcq-UgFl5sRsgYfAST4uwnaBBh-p3hgWiybjeOpPZml66Z9GL5Ximh4fR%24&data=05%7C02%7CM.J.Janssen%40uu.nl%7C2acc065f1df94a6a8e6808dd62fecfdb%7Cd72758a0a4464e0fa0aa4bf95a4a10e7%7C0%7C0%7C638775569059870777%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=RFIYefxR5OKw6JTqQ%2BtFyLx0GD4wfIipGQYNppZZvNM%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.com%2Fv3%2F__https%3A%2Fwww.oecd.org%2Fen%2Fabout%2Fprogrammes%2Fnet-zero-building-climate-and-economic-resilience.html__%3B!!DOxrgLBm!FsJHKnec3JSNUS1OJ7voB03vf9b3s7zsbpdStnrNcq-UgFl5sRsgYfAST4uwnaBBh-p3hgWiybjeOpPZml66Z9GL5Ximh4fR%24&data=05%7C02%7CM.J.Janssen%40uu.nl%7C2acc065f1df94a6a8e6808dd62fecfdb%7Cd72758a0a4464e0fa0aa4bf95a4a10e7%7C0%7C0%7C638775569059870777%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=RFIYefxR5OKw6JTqQ%2BtFyLx0GD4wfIipGQYNppZZvNM%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Furldefense.com%2Fv3%2F__https%3A%2Fwww.oecd.org%2Fen%2Fpublications%2Fmission-oriented-innovation-policies-for-net-zero_5efdbc5c-en.html__%3B!!DOxrgLBm!FsJHKnec3JSNUS1OJ7voB03vf9b3s7zsbpdStnrNcq-UgFl5sRsgYfAST4uwnaBBh-p3hgWiybjeOpPZml66Z9GL5V2eZfri%24&data=05%7C02%7CM.J.Janssen%40uu.nl%7C2acc065f1df94a6a8e6808dd62fecfdb%7Cd72758a0a4464e0fa0aa4bf95a4a10e7%7C0%7C0%7C638775569059884615%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=u007LdAAUw9H%2BB9P1sjIvzUTCOlHedNkQ5wLOUBj%2BMw%3D&reserved=0
https://www.iea.org/reports/net-zero-by-2050


Real-life scenario: Possible examples

• EU Green Deal Industrial Plan

• EU Net-Zero Industry Act (NZIA)

• (policy from other pillars)

• EU National energy and climate plans 

• Sweden - Final updated NECP 2021-2030 (submitted in 2024) - European Commission

https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcommission.europa.eu%2Fenergy-climate-change-environment%2Fimplementation-eu-countries%2Fenergy-and-climate-governance-and-reporting%2Fnational-energy-and-climate-plans_en&data=05%7C02%7CM.J.Janssen%40uu.nl%7C2acc065f1df94a6a8e6808dd62fecfdb%7Cd72758a0a4464e0fa0aa4bf95a4a10e7%7C0%7C0%7C638775569059850265%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=Unorf5Rd2sFKBEuF%2BJidE1QTDB23suq99C47w0MaRN0%3D&reserved=0
https://commission.europa.eu/publications/sweden-final-updated-necp-2021-2030-submitted-2024_en


Policy-based scenario: EU GD Industrial Plan

The Green Deal Industrial Plan - European Commission

https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/green-deal-industrial-plan_en#paragraph_33964


Policy-based scenario: EU NZIA

Net-Zero Industry Act - European Commission

https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/green-deal-industrial-plan/net-zero-industry-act_en


Policy-based scenario: EU NZIA pillars/actions

Net-Zero Industry Act - European Commission

https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/green-deal-industrial-plan/net-zero-industry-act_en


EU NZIA – Headline benchmarks (Targets)

• Overall: “by 2030, manufacturing capacity in the Union of the strategic net-zero technologies 

listed in the Annex approaches or reaches a benchmark of at least 40% of the Union’s annual 

deployment needs for the corresponding technologies necessary to achieve the Union’s 2030 

climate and energy targets”

• Solar PV: the European Solar PV Industry Alliance (supported by the EU’s Solar Energy 

Strategy) aims to reach at least 30 GW of operational solar PV manufacturing capacity by 

2030 across its supply chain, […]. This translates into a share of around 45% of the EU’s 

annual installation or deployment needs by 2030. → 24 GW / 53 GW installed capacity

• Batteries: The European Battery Alliance (EBA) has the political objective of making sure 

that European manufacturers produce 90% of the EU’s annual battery deployment needs 

in 2030. → from 75 GWh in 2022 to 885 GWh in 2030 (lithium-ion batteries)

• Electrolysers: 100% of EU’s deployment needs for this technology → installed 

electrolyser capacity of around 105-140 GW

• [Wind and heat pump technologies: 80% and 60% of deployment needs]



EU NZIA – Finance



EU NZIA – CO2 Injection Capacity



Policy-based scenario: NCEP Sweden



Participatory System Dynamics Modelling



• Increase resolution and improve policy relevance: Build place-based adaptations and 

extensions of our general (theory-based) model

• Construct a policy-user interface: Construct policy/decision layers at the national, regional 

and EU levels 

• Broadening the frame: engage with stakeholders within the broad system-level (or system 

of systems) boundaries of our model to change perspectives

• The model as a common language: Work with stakeholders to co-create original scenarios 

of bundles/sequences of policies /stakeholder actions that aim for system-level 

additionality and are currently very difficult to envisage by other means 

→ When our general model is ready, we should be able to even cost and evaluate the 

approximate impact of policy scenarios ex ante which allows further meaningful 

deliberations with stakeholders and quick policy scenario iteration.

32

Participatory System Dynamics Modelling



PSDM can be relevant to transformative innovation policy in many ways:

• Constructing a commonly understood ‘theory of change’

• Capacity building for system innovation

• Permitting policy making in interaction

• Continuous monitoring, formative evaluation and iterative adaptations of directionality

• Setting the basis for new interactions and better coordination

• Reflexive learning etc. 

33

Participatory System Dynamics Modelling



Combined framework could address need to modulate 

inter-alia: political ambition, material feasibility, policy 

implementation feasibility, stakeholder acceptance 

e.g. consider three possible situations

• Situation 1. High ambition, insufficient policies: Model simulations suggest that 

current policies will fail to meet current political ambition. → CHANGE: New/re-

designed policies (or new combinations/sequences). PSDM to ensure only feasible 

policies are proposed.

• Situation 2. Low ambition due to lack of belief in material feasibility: (e.g. resource 

constraints, capability constraints): Model simulations may identify combinations 

and sequences of policies that produce material impacts no-one thought possible. 

CHANGE: Political  ambition rises, policies are designed via PSDM, monitored and 

adjusted in real-time

• Situation 3. High material feasibility, low ambition due to powerful incumbent 

interests: PSDM-generated simulations can build legitimacy for outcomes that co-

opt incumbents, raise ambition
34

Combining PSDM with a rigorous quantitative 
model (POLYTRoPOS)

Political 

ambition

Material 

feasibility
Implementation 

feasibility

Stakeholder 
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From data to participation (and back): PRISM

Purpose of “PReliminary Innovation System Mapping” (PRISM):

A preliminary assessment tool regarding delineation/status of system and focus for system 

change. Useful to identify needs of further evidence gathering and analysis

Specifications: 

• Assessment: policy contributions within territorial boundaries (governance), systemic scope 

(space) and transformative change (time)

• Drawing on limited number of ‘situational’ metrics (same for all territories) and system 

stakeholder / expert consultations 

• Must be inexpensive to implement and produce preliminary assessments quickly 

• Preliminary assessment reports highly visual and preferably around 10-15 pages



The functional perspective on systems

• Hekkert et al., Bergek et al.: Suggest the use of functional 

perspective as an alternative to the actor-based perspective in 

evaluations of innovation systems 

• Barre et al (2013) - define macro-functions, but focused on 

research and innovation system

• Pontikakis et al (2020) – apply framework through the lens of 

system innovation and adapt four macro-functions 

Causal loop diagrams as evaluation tools

• CLDs: If reinforcing loop driving system closer to desired state= 

function OK; If balancing loop and far from desired state= 

function NOT OK, need policy intervention

• e.g. OECD (2022) Redesigning Ireland’s Transport for Net Zero

PRISM methodology:
 functions +CLDs



‘Episode’ under study: “System transformation in the 

nexus of energy, mobility and energy-intensive 

industries”. 

Partner: VINNOVA

Steps

• Desktop research (PRISM methodology: functional 

approach, AI document tagging, CLD-based 

preliminary evaluation)

• Interviews

• PSDM: Workshop (10/6/25, Stockholm)

• POLYTRoPOS-Sweden fork of model

• Follow up PSDM workshop(s) to develop more 

feasible, ambitious and resilient policy bundles

37

JRC case study: Sweden



Policy use in terms of policy scenario development / assessment:

• Different approaches possible, also in combination

• Doubts regarding whether to start from the model, or from policy literature / 

practice. → PRISM

• Challenging to link some policy types to model variables (e.g. regulatory 

sandbox): participatory methods might help to contextualize

• Participatory modelling: translating mental models to simulation model, 

and vice versa

Conclusions



Thank you
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Conceptual building blocks:

• Policy inputs & goals

• Policy mix concepts

• Policy mix figures

Appendix



• Policy inputs. Can be characterized on various dimensions, e.g.:

• Intervention types: carrots, sticks, sermons

• Instrument types: subsidies, taxation, regulation, infrastructure, …

• Policy goals / Performance indicators

• Economic growth (jobs; added value; GDP/capita), Competitiveness

• Sustainability (emissions, material use, …)

• (Independence / autonomy / sovereignty?)

Building blocks: Policy inputs & goals

Policy (mix) 

scenarios

Link with model 

variables
Simulations



• Policy mix components: strategies & instruments

• Policy mix dimensions: governance level; sector; territory

• Policy mix interactions: incl. complementarities & synergies

• Policy mix quality: comprehensiveness, coherence, consistency

• Policy mix delineation: top-down vs bottom-up

• Policy mix temporality: the order of interventions matters

• Policy feedback loops: responsive and coalescing policy 

→ policies can influence adjacent sectors

• Policy mix agency: influencing characteristics rather than elements

Building blocks: Policy mix - CONCEPTS



Building blocks: Policy mix - FIGURES

Rogge & Reichardt (2016) Research Policy. Policy mixes for sustainability transitions: An 
extended concept and framework for analysis - ScienceDirect

https://www.sciencedirect.com/science/article/pii/S0048733316300506
https://www.sciencedirect.com/science/article/pii/S0048733316300506


Building blocks: Policy mix - FIGURES

Flanagan et al. (2011) Research Policy. Reconceptualising the ‘policy mix’ for innovation - 
ScienceDirect

https://www.sciencedirect.com/science/article/abs/pii/S0048733311000345?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0048733311000345?via%3Dihub


Building blocks: Policy mix - FIGURES

Rogge & Schleich (2018). Research Policy. Do policy mix characteristics matter for low-carbon 

innovation? A survey-based exploration of renewable power generation technologies in Germany

https://www.sciencedirect.com/science/article/abs/pii/S0048733318301458?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0048733318301458?via%3Dihub


Building blocks: Policy mix - FIGURES

Ossenbrink et al. (2019) Research Policy. Delineating policy mixes: Contrasting top-down and 
bottom-up approaches to the case of energy-storage policy in California - ScienceDirect

https://www.sciencedirect.com/science/article/pii/S0048733318300957?casa_token=Cy0rljzff5kAAAAA:Z01wkFzwiMFoUov9Ae630Amy_IVCykXz0tHUNazBZg6Ea81L6USMaSTz6Kbejp3Jmmoc6wTC7w
https://www.sciencedirect.com/science/article/pii/S0048733318300957?casa_token=Cy0rljzff5kAAAAA:Z01wkFzwiMFoUov9Ae630Amy_IVCykXz0tHUNazBZg6Ea81L6USMaSTz6Kbejp3Jmmoc6wTC7w


Building blocks: Policy mix - FIGURES

•olicy mix for the sustainable protein transition in Austria - Addressing repercussions of -
regime shifts as a prerequisite for acceleration - ScienceDirect

https://www.sciencedirect.com/science/article/pii/S2210422424000108
https://www.sciencedirect.com/science/article/pii/S2210422424000108


Building blocks: Policy mix - FIGURES

Zepa & Hoffmann (2023) EIST. Policy mixes across vertical levels of governance in the EU: 
The case of the sustainable energy transition in Latvia - ScienceDirect

https://www.sciencedirect.com/science/article/pii/S2210422423000096
https://www.sciencedirect.com/science/article/pii/S2210422423000096


Building blocks: Policy mix - FIGURES

Transition processTransition process

Transition process Transition process Transition process

Policy 

intervention

Policy 

intervention

Transition processTransition process

Transition process Transition process Transition process

Policy 

intervention

Policy 

intervention

Transition process

Transition process
Transition process Policy 

intervention

Innovation 

motor 2

Innovation 

motor 1

Innovation 

motor 3

Kallenbach, Meelen & Janssen. Evaluating the role of policy in accelerating transitions: 
The success case of the electric bus in the Netherlands. Working paper. 
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