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Introduction 

As transitions in more and more systems start to accelerate (Markard et al., 2020; Rogge & 
Goedeking, 2024), they are increasingly characterized by dynamics that span across multiple 
systems. For example, achieving net-zero emissions by midcentury is a goal that forces a strategic 
shift of attention from decarbonizing one system at the time, to understanding and advancing 
parallel interacting transitions in several systems. Moreover, transitions in heating, industry, and 
transport to a large extent rely on low-carbon electricity and the transition of the electricity system 
itself (Andersen et al., 2023; Rosenbloom, 2020). Meanwhile, as new multi-purpose technologies 
such as hydrogen technologies, battery, or carbon capture innovations are deployed, multiple 
socio-technical systems get affected and new interdependencies emerge (Finstad & Dahl 
Andersen, 2023; Löhr & Chlebna, 2023). Fundamentally, multi-system dynamics are increasingly 
pervasive phenomena in contemporary sustainability transitions and there is growing recognition 
in transitions studies that a response to the sustainability crisis requires interconnected shifts in 
multiple systems.  

In this special issue, we tentatively define multi-system dynamics as transition processes that 
involve interactions among actors, technologies and institutions across two or more socio-technical 
systems. Consequently, multi-system transitions can be understood as transition processes taking 
place interdependently and shaping each other in multiple systems. 

State of the art 

Research on multi-system dynamics has a long history in the transitions field. Beginning from the 
study on the emergence of rock’n’roll as the interaction of radio and recording regimes (Geels, 
2007), an early wave of transitions studies engaged with multi-system interactions in various ways. 
This included introducing the notions of structural and functional couplings between systems 
(Konrad et al., 2008), a typology of multi-regime interactions, e.g. competition, symbiosis, 
integration, spill-over (Raven & Verbong, 2009), and a typology of system interactions in 



transitions (Papachristos et al., 2013). Despite such key insights, the field largely came to focus on 
single system transitions in the 2010s. Work on multi-system interactions remained comparatively 
scarce (e.g. Sutherland et al., 2015). Furthermore, early studies typically attempted to extend the 
conceptual frameworks developed for single system transitions such as the multi-level perspective 
to multi-system dynamics. While the relevance of phenomena that do not easily fit the single-
system frame, e.g. long waves, were occasionally recognized in the literature (Köhler, 2012), 
empirical and conceptual work in these lines remained scarce. 

Driven by the growing empirical manifestations and importance of multi-system dynamics in real-
world transitions, there has been a resurgence of research on the topic in recent years. In particular, 
there has been a broadening of the scope of multi-system interactions from the study of connections 
between single system transitions towards multi-system transitions (Nykamp et al., 2023) and the 
macro-level outcomes of these processes, e.g. work on deep transitions, ‘meta-regimes’ and 
industrial modernity (Kanger & Schot, 2019; Kemp et al., 2022; Schot & Kanger, 2018). Studies 
have also shed a light on more processual understanding of the creation of couplings between 
systems (Andersen & Geels, 2023) and broadened attention from “horizontal” connections to also 
considering “vertical” ones, i.e. technology value chains (Gong & Andersen, 2024; Mäkitie et al., 
2022; Stephan et al., 2017). Increasing attention has been put on the empirical study of multi-
system innovations and multi-purpose technologies, such as vehicle-to-grid technology (e.g. 
Bakhuis et al., 2024), hydrogen technologies (Ohlendorf et al. 2023; Löhr et al. 2024), carbon 
capture (e.g. Finstad & Dahl Andersen, 2023) and general-purpose technologies as AI (John et al., 
2022). Researchers have analyzed the role of actors of multi-system dynamics, such as system 
entanglers connecting different systems (Löhr & Chlebna, 2023), actors diversifying across 
systems (e.g. Mäkitie et al., 2018), and the role of policy and governance in multi-system settings 
(e.g. Löhr et al., 2024; Rogge & Goedeking, 2024).  

Topics and contributions of interest in this special issue 

These recent studies reflect the breadth of issues associated with multi-system dynamics (Gong & 
Andersen, 2024). While there is therefore a growing consensus around the importance of multi-
system dynamics, recent studies have also generated many new questions and led to a rather 
fragmented field of research without much conceptual consolidation and critical reflection on 
underlying assumptions. Against this background, the goal of this special issue is to advance and 
consolidate the knowledge base on multi-system dynamics in transitions studies by revisiting and 
taking stock of central approaches and concepts as well as exploring new emerging questions. 
Therefore, the guest editors invite (but do not limit this SI to) contributions that engage with the 
following topics: 

1. System types, scope, and boundaries. Existing studies look at different types and constellations
of systems, such as sociotechnical systems, complexes of systems, sectors, or value chains. This
variety implies different criteria for and ways to draw the system boundaries, e.g., according to
societal function, organizational fields, or intensity of interactions between system elements. We



also note that existing research mainly looks at interactions between two systems, leaving us with 
less knowledge about more expansive multi-system dynamics. Questions of interest therefore 
include: 

- How do we set criteria for when a phenomenon is multi-system in nature?
- (How) should we rethink and revisit criteria for system delimitation and explore implications

for multi-system analysis? What role should spatial system delineation play?
- Overall, what is, if any, the conceptual and methodological core to these studies?

2. Theoretical (dis)continuity. We need to critically reflect on the frameworks needed to grasp
the particularities of multi-system dynamics. Key questions include:

- What phenomena can be analyzed through the conceptual extension of existing frameworks
such as the Multi-level Perspective or Technological Innovation Systems? When and why do
we need entirely new conceptual approaches?

- When should studies zoom in, e.g., on interactions mechanisms and causal processes, or zoom
out, e.g., in observing the general patterns and the macro-level outcomes of multi-system
transitions? What are the pros and cons of these choices for our analyses? How could they be
integrated?

3. System co-evolution and destabilization. We still lack insights into how systems co-evolve
over longer time periods including how actor reorientation or institutional change in one system
can cause changes in other systems giving rise to cross-system positive feedback loops and
tipping cascades of reactive sequences. Likewise, while there has been a lot of attention to
increasing interactions and new couplings across systems, still little is known about multi-system
dynamics in the context of system decline and destabilization, including system decoupling.
Important questions comprise:

- How do systems co-evolve over longer time periods?
- How do systems decouple, decline, or destabilize? And how does it affect system interaction?

4. Policymaking in multi-system contexts. Few studies address the new challenges and
opportunities that multi-system contexts pose to actors engaging in policymaking across system
boundaries, ranging from power struggles to policy integration or the formation of consistent and
coherent policy mixes. The following questions may be considered:

- How do actors integrate different (policy) systems or align competing interests across (policy)
systems?

- How to explain policy formation across systems?

Timeline 

- Journal submission open – Early March, 2025
- Journal submission closes – 31 August 2025



- 1st round peer review completed – 30 October 2025
- Revisions and resubmissions - 15 December 2025
- 2nd round peer review completed – 31 January 2026
- Full special issue publication – 15 March 2026
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