
Renewable energy
in the systems perspective



Case study: Policy sequencing
• Synergies?

(positive feedback)
• RE enables actors to 

decrease ETS costs
• Enlarged coalitions 

(eventually)

• Conflicts?
(negative feedback)
• RE increases certificates 

surplus
• Both communities initially 

skeptical

Source: Leipprand et al. 2020

https://www.sciencedirect.com/science/article/pii/S2210422420301106?via=ihub


Systems perspective

What is a system?



Systems perspective

System components Understanding a system Acting upon a system

Function or purpose System levers System levers

System boundaries Unintended consequences

Parts

Interactions



Unintended effects

Source: Agora EW

https://static.agora-energiewende.de/fileadmin2/Projekte/2014/integrationskosten-wind-pv/Agora_Integration_Cost_Wind_PV_web.pdf


Defining system boundaries (costs perspective)

Source: Agora EW

https://static.agora-energiewende.de/fileadmin2/Projekte/2014/integrationskosten-wind-pv/Agora_Integration_Cost_Wind_PV_web.pdf


Defining system boundaries (costs perspective)

Source: Agora EW

https://static.agora-energiewende.de/fileadmin2/Projekte/2014/integrationskosten-wind-pv/Agora_Integration_Cost_Wind_PV_web.pdf


Defining system boundaries (costs perspective)

Source: Agora EW

https://static.agora-energiewende.de/fileadmin2/Projekte/2014/integrationskosten-wind-pv/Agora_Integration_Cost_Wind_PV_web.pdf


System levers

= system characteristics

= points of intervention to a systém

• Numbers and events

• Stocks and flows

• Feedback loops

• Rules

• Goal(s)

• Mindset





Stocks and flows, delays

New capacity (USA, GW, 2020) New capacity (USA, GW, 2024)



Feedback loops

Reinforcing (positive)

A => A >>> B => B >>> A => A >>> B => B

Balancing (negative)

A => A >>> B => B >>> A => A >>> B => B



Feedback loops

What are the feedback loops associated with renewable energy 
deployment?

Which are positive and which negative?



Where next? The transition feedback loops

Sources: Carbon Brief, RethinkX

file:///C:/Users/Jan%20Osicka/Downloads/Spiralling_Disruption_Aug21-1.pdf
https://static1.squarespace.com/static/585c3439be65942f022bbf9b/t/5fa57fc9d228a73c73ec4669/1604681700368/Rethinking+Energy+2020-2030.pdf


The volume-cost loop

Source: Carbon Brief

file:///C:/Users/Jan%20Osicka/Downloads/Spiralling_Disruption_Aug21-1.pdf


The technology loop

Source: Carbon Brief

file:///C:/Users/Jan%20Osicka/Downloads/Spiralling_Disruption_Aug21-1.pdf


The expectations loop

Source: Carbon Brief

file:///C:/Users/Jan%20Osicka/Downloads/Spiralling_Disruption_Aug21-1.pdf


The finance loop

Source: Carbon Brief

file:///C:/Users/Jan%20Osicka/Downloads/Spiralling_Disruption_Aug21-1.pdf


The politics loop

Source: Carbon Brief

file:///C:/Users/Jan%20Osicka/Downloads/Spiralling_Disruption_Aug21-1.pdf


Rules

Which rules govern our energy system?



Goals

Which goals does the design of our energy system pursue?



Mindset

„The shared idea in the minds of society, the great big unstated
assumptions — unstated because unnecessary to state; everyone
already knows them — constitute that society’s paradigm, or deepest
set of beliefs about how the world works“

D. Meadows: Leverage Points: Places to Intervene in a System

https://donellameadows.org/archives/leverage-points-places-to-intervene-in-a-system/


System levers = system characteristics

• Numbers and events
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