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What is transformative system change?

What is transformative system 
change?

Our societies are built upon a number of core pillars that fulfil our daily 
needs and provide the comforts of modern life. These pillars are what we 
call systems, such as the energy, food, healthcare or mobility system. Today, 
many of these systems are based on unsustainable practises as they heavily 
rely on fossil fuels, mass consumption and excessive waste production.

Systemic change describes a fundamental shift in the way those systems operate,how our 
needs are met and related services provided to us. Systems tend to be stable and configured 
to  fulfil  certain functions. Think of the electricity system for a community or nation, a set of 
interconnected infrastructures, technologies, regulations, markets, and actors, that we only 
notice when it fails, however, it is fundamental to sustain our modern way of living.

We use a specific definition that refers to systems of provision as socio-technical systems. This 
definition emphasises that technologies enable and constrain social practises, and vice-versa, 
in a process of mutual shaping and co-evolution. Socio-technical refers to the interrelation of 
technical elements (e.g. technological innovations and infrastructures) and socio-institutional 
elements (e.g. networks, laws, regulations, values and behaviours).  This means that the sheer 
deployment of technological innovations will not bring about transformation unless policies and 
peoples’ behaviours change as well. And conversely, once regulations and values are altered, 
technical infrastructures are needed to support the transformation. Hence, in order to achieve 
a lasting transformation towards sustainability, so-called socio-technical system change needs 
to occur, in which social and technical configurations are altered.

In this context, system innovation can be understood as the transition from one configuration 
of a socio-technical system to a new one, in which the system remains able to deliver its key 
functions but in a different way. Think of, for example, the shift from a carbon based energy 
system to a renewable energy based system. Both systems provide reliable energy to users but 
their technologies, norms, regulations and ways in which these are organised have important 
differences.

Cities, organisations, finance, ecosystems and human societies change dynamically in  response 
to different interventions. Transformative system change is a process in which  actors 

Socio-technical systems combine social and technical 
configurations by complementing and shaping each other through 
interactions within social structures and technical infrastructures. 
The creation of new technologies contributes to shifts  in social 
processes and vice-versa.

and institutions within a system are able to learn through this dynamic change process by 
collectively experimenting with technical and social innovations. Through this process of 
learning-by-doing, new pathways for change can be articulated, resulting in new business 
models, social innovations or institutional configurations that in the long run, unlock changes in 
the system.
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Processes of change in socio-technical systems are complex. They 
involve many aspects such as the emergence of new ideas, actors and 
technologies, the creation and destruction of linkages between these 
elements which, as an effect, change the system in often unpredictable and 
non-linear ways. How can we then make sense of these complex, nonlinear 
and unpredictable processes? 

Researchers in the sustainability transitions field have developed a framework to help us 
understand socio-technical systems, grasp key aspects of change processes and  design 
interventions that lead to the desired outcomes. We call this framework the multi-level 
perspective (MLP), as originally developed by Rip and Kemp (1998). The MLP is an analytical 
framework which illustrates that socio-technical change occurs across three levels: the 
landscape, the regime, and the niche (Figure 1).

The Multi-Level Perspective 
(MLP) as a framework to 
understand systems change
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Figure 1: The multi-level perspective (MLP) on socio-technical transitions. Innovations at the niche level (green arrows) develop 
and grow to interact with the regime (purple circle) which evolves into a new socio-technical regime (green circle) by adopting 
some or many of the features of the niche. The landscape (blue arrows) adds pressure to the way in which the niche and 
regime interact that help to give shape to the new emergent regime. Source: Based on Geels (2002); Geels and Schot (2007).
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becomes dominant and a new and more sustainable regime establishes. Other pathways of 
socio-technical transformation are described by Geels and Schot (2007).

If we want to contribute to socio-technical system change, understanding the dynamics of the 
system we want to transform is crucial. Therefore, the MLP offers a framework for recognising 
and understanding change processes and its underlying mechanisms, drivers and influences. 
This increased awareness for transitions is helpful in making sense of the environment we are 
in, and thus facilitates the development of feasible and impactful innovation initiatives.

1. The landscape (in blue) describes overarching processes, trends and externalities that
actors cannot substantively or directly influence, which is why it changes slowly. For
example, climate change or the Covid-19 pandemic, but also cultural transformations,
macroeconomic cycles or geopolitical developments are landscape processes. They may
exert pressure on or create opportunities for local changes to emerge. For instance, climate
change creates opportunities for experiments with new clean technologies (niche level)
while exerting pressure on carbon-intensive practises (regime level).

2. The regime (in purple) describes incumbent actors (people and organisations), rules (or
preferences) used by these actors to guide their behaviour as well as the systems these
actors build. The regime reflects the way in which established firms, consumers or regulators
act, how they think about the future and why they choose certain solutions over others.
Dominant practises are facilitated by the regime so that innovations may occur but tend
to comply with framework conditions already in place. For example, we can see the rise
of electric cars as an incremental innovation taking place in the mobility regime. However,
that does not fundamentally change how the system operates. In contrast, a socio-technical
transition would be to alter peoples’ desire to own a car in the first place and thus
transforming the mobility regime at its roots.

3. Niches (in green) are protected spaces where new technologies, organisations and
behaviours can emerge. They are alternative ways of organising society and addressing
societal needs which, if nurtured and grown, can challenge the regime and ultimately
become the new norm. Whether a niche turns into an emerging regime also depends on
landscape events which can either accelerate (e.g. through shocks such as the Covid-19
pandemic that make people commute and travel less) or hinder (e.g. through the outbreak
of an economic recession when people tend to worry more about jobs than about the
environment) its development. An example of a niche is mobility as a service (Maas) which
promotes the use of different modes of transportation such as shared bicycles, public
transit and ride-sharing services that are integrated through digital technologies and thus
represent a shift away from the use of individually owned cars.

Considering these three analytical levels, how does the MLP explain socio-technical change? 
As a systems theory,  MLP regards changes as happening simultaneously in multiple 
dimensions (cultural, economic, political, technological, social, scientific, ecological etc.), 
across various levels (landscape, regime, niche) and with different timings, creating feedback 
mechanisms and cumulative processes. Within these complex mechanisms, there are different 
potential transition “pathways”. One of these transition pathways is caused by  landscape 
developments (such as climate change) that exert considerable pressure on the regime level 
(e.g.  through creating discontent and concern about carbon based technologies). Hence, 
mainstream actors attempt to incrementally innovate (e.g. by improving their technology) 
while opening up an opportunity for niche actors to radically innovate. If niches are properly 
protected from regime actors, who might resist radical changes, and able to scale up they may 
end up transforming the regime, so that a new configuration between technologies and actors 




