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A Deeper Dive into Deep 
Transitions Theory

This outline introduces the core philosophy 
behind Deep Transitions theory. In doing so, 
it introduces the theory of socio-technical 
system change, also known as sustainability 
transitions. Additionally, it offers an overview of 
the processes, mechanisms, phases, and stages 
of Deep Transitions, as proposed in the two 
foundational papers. 

This document is a companion, rather than a 
substitute, for the foundational Deep Transitions 
theory papers. It also incorporates research 
advances from the Deep Transitions History 
project, the precursor to our current project. 

The aim of this outline is to provide knowledge, 
motivation, and a common foundation for the 
Global Investors Panel, the facilitation team, 
and the research team involved in the project to 
engage with Deep Transition Futures.

1. Introduction

It is often said that we live in a rapidly changing 
world. In attempting to explain why, many people 
point to the speed of technological change, 
particularly that of technological innovations, 
in how we produce and consume in modern 
societies. These innovations do not come out 
of the blue (or from the blue skies of scientific 
research): they emerge from economic and social 
processes. Their success or failure is ultimately 
dependent on people’s preferences, willingness, 
and capacities to adopt innovations and to 
make accommodations for them in the economy 
and society. It is therefore naïve to believe 
that technological fixes alone will alter society.  
Technological innovations are closely intertwined 
with their social contexts that shape and dictate 
which innovations will succeed, and which ones 
will fail. The many interdependencies between 
how technologies are produced, employed, and 
used suggests the idea of “socio-technical 
systems” denoting the systemic co-evolution 
of society and technology. These systems exist 
in many areas to fulfil basic needs, for example 

in food, mobility, energy, communication, water, 
healthcare, security, and education. In these 
areas, basic needs are not assumed to be given 
at any standard level but become articulated, 
specified, and fulfilled in a particular way by a 
socio-technical system. 

1.1 Understanding socio-technical 
systems – the example of mobility

We can use the socio-technical system of mobility 
as an example. Mobility is achieved in a variety of 
ways e.g. walking, bicycling, cars, trains, airplanes, 
and ships. These modalities (or artefacts) are 
signifiers of the entire socio-technical system 
of which they are a part. In many societies, the 
car is a dominant modality of mobility (Figure 1). 
For a car to function, it needs roads, fuel and 
maintenance infrastructure that prioritises cars 
over other modes, a set of regulations (e.g. 
registration, insurance policies, traffic system), 
a market of users who have integrated the car 
in their lifestyles (how they commute to work, 
spend leisure time, etc.), a culture that embraces 
cars (e.g. a collective aspiration of owning cars 
as status symbols even though they cause 
many injuries and fatalities) and an industry to 
produce cars. Cars are not just designed and 
manufactured but represent values, missions, 
visions, and strategies for the organisation that 
produces and sells them. Each of these aspects 
around a mobility mode, such as the car, make 
the car something more complex than just a 
technology that can ‘fix’ the transportation 
problem in society. All these aspects constitute 
a “socio-technical system” of car-based mobility 
where society and the technologies shape each 
other along with evolution of science, cultures, 
politics, and ideologies.
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Figure 1. The component parts of the socio-technical system for mobility and transport.
Source(s): Produced by the Transformative Innovation Policy consortium (TIPC) and the Deep 
Transitions History Research Project.

At the heart of all socio-technical systems is 
the matter of collective choice of individual 
stakeholders who comprise society. The socio-
technical system of car-based mobility did not 
exist when the car was invented for the first 
time. Systems were built over time through 
interactions and negotiations between many 
social actors, for example, scientists, regulators, 
road engineers, representatives of car 
manufacturing companies, customers, activists 
protesting car use in the city. In most modern 
societies, car-based mobility is the dominant 
feature in the mobility socio-technical system. 
This means actors’ choices contributed to the 
success of the car system despite the presence 
of other choices and preferences. This is what 
we mean by the ‘formation of a regime’ e.g. the 
dominant system despite the presence of many 
‘niches’ or alternative choices. In the case of the 

car, many choices had to be made before the car 
could grow out of its niche of a race-car, a car 
for touring, and for showing gendered technical 
skills. It had to be redesigned and redeveloped 
several times to out-compete alternatives. This 
was never an easy process, and happened with 
much political strife and conflict.

On the other hand, the regime that becomes 
dominant and prevails for a long time has major 
socio-economic, political and cultural impacts. 
The fact that the car remained dominant in 
the mobility system in western societies for 
decades contributed to industrialisation, led to 
changes in land use patterns, reduced access 
to mobility for those unable to afford a car, and 
changed access to other goods and services 
e.g. housing and healthcare. These changes had 
consequences for inequality in distribution and 
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for capacities to appropriate value by different 
communities. Cars, with their associated fuel 
infrastructure and road use patterns, have also 
led to air pollution and significantly contributed to 
the climate crisis, as well as causing other urban 
problems such as congestion, gentrification, and 
immobility. In automobile-dominated societies, 
the natural world is traversed by roads where 
humans ride in metal containers at speeds that 
are lethal to interloping wildlife, and are insulated 
by wind screens and air conditioning from that 
natural world. We could say that the dominance 
of the car has contributed to a global cultural 
trend towards individualisation e.g. a preference 
for private space and comfort while travelling, 
even though it is at the cost of disconnection 
with other humans and destruction of natural 
world. The fact that we, as a global society, are 
“locked-in” to car-based mobility has shaped 
ongoing trends of urbanisation, capitalism, 
and industrialisation, continuing to change the 
natural world, as well as our own identity.  

1.2 Socio-technical system change and 
the ‘matter of choice’

The preceding narrative demonstrates the 
long-lasting impacts and consequences of the 
choices that make a regime dominant in a socio-
technical system. What led to the dominance of 
some choices and marginalisation of others is a 
fundamental question for transitions scholars. 
To understand how a regime becomes dominant 
in a socio-technical system, it is important 
to understand the history and trajectories of 
innovations that are shaped by many human 
choices along the way - both social and 
technological. In other words, comprehending 
the possibilities for future socio-technical 
system change is based on an understanding 
of the historical processes and choices that 
produced the world as it is today. Arguing along 
these lines, in his 2016 Leonardo da Vinci medal 
address, Johan Schot proposed that we need 
to use our ‘historical imagination’ as a lens for 
understanding the present and future change 
processes. He argues that looking at the history 
of both technology and society “shapes who 
we are today, roads not taken, and hidden 
alternatives, which still might have a future...” 
(Schot, 2016: 446)1.

1 Schot, J. (2016) ‘Confronting the Second Deep Transition through the historical imagination’. Technology and Culture, vol. 57(2), pp.445-56.

The real value of historical imagination lies in the 
fact that it allows us to spot hidden alternatives 
that were not chosen to be the dominant 
system in the past and understanding why this 
happened. Doing so helps us imagine how the 
course of future development might lead to more 
sustainable directions. Mobilising these existing 
alternatives as well as creating new ones is a 
pre-requisite for changing present-day socio-
technical systems. This is the process that we 
call socio-technical transitions – also known as a 
sustainability transitions – the latter emphasising 
that our choice of the dominant socio-technical 
system today has sustainability implications for 
tomorrow.

1.3 Socio-technical transitions as a 
theory of change

Transitions theory addresses the origins, 
deployment, and consequences of socio-
technical system change. As explained above, 
the notion of ‘socio-technical’ is a useful way of 
indicating the entangled nature of technology and 
society. A sustainability transition is effectively 
a “theory of change” that offers a method of 
understanding and uncovering the process in 
which some regimes come to dominate our lives, 
others appear and disappear, and how we, the 
actors, interact with and alter the structures 
and directionalities of this change process. 
A core tenet of this theory of change is that 
in order to move to a sustainable future, the 
existing regimes in many socio-technical systems 
can and should be replaced or reconfigured. 
These regimes are intrinsically connected to 
major global challenges, such as the climate, 
biodiversity, resources, and inequality crises. 
To address these challenges, and indeed all of 
the United Nations’ 17 Sustainable Development 
Goals, we need a transformation of a wide range 
of systems for the provision of energy, food, 
mobility, healthcare, and water, for example. Given 
the socio-technical nature of these systems, this 

Niches as spaces
of innovation
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is a transformation of the governance, policy, 
markets (user preferences, lifestyles), industry 
strategies and worldviews, cultural perceptions 
and symbols, as well as technologies and 
infrastructures. System transformation does not 
happen at once; it is a process that can take 
decades. For it to happen, alternatives to existing 
regimes must be nurtured in niches. Niches are 
local spaces that are protected from direct 
market competition or other hostile pressures 
from the current dominant regime. Niches are 
spaces in which alternative practices can flourish 
and become competitors for dominant systems. 
The protection, or ‘shielding’, can come from 
funding, but also from a group of users willing 
and able to experiment with the alternative 
practices and from policies providing benefits 
to these solutions. System change may require 
several niches that are initially unconnected but 
link up during the change process. This is also a 
process in which local niches often become more 
global, connecting more spaces. For example, 
the electric vehicle niche emerged because 
several cities experimented with prototypes and 
fleets, providing good conditions such as parking 
and tax benefits to users, alongside (and after) 
the emergence of a range of these city niches. 
In a new phase, Tesla developed a new global 
market niche built on the willingness of wealthy 
lead users to express their social preferences 
by purchasing expensive electric cars, as well 
as national governments implementing new 
stimulating policy measures. Niches can also 
be nurtured through the creation of science 
labs experimenting with new technologies or 
social innovation labs2 where people gather 
to articulate societal problems and shape 
alternative visions of a socio-technical system. 
Niches provide the opportunity to experiment 
with new visions, create networks, and develop 

and learn about new alternative components of 
a system through, for example, new technologies, 
policies, business models, markets, and cultural 
preferences that may challenge the current 

Niche development

dominant regime in any socio-technical system. 
Choosing what alternatives to nurture in the 
niche and identifying what historical imagination 
offers as solutions depends on the societal and 
environmental problem that the dominant regime 
is unable to fix or cope with. This brings us to the 
question of why niches emerge. 

In any society, there are always people who 
want to do things differently. In a sustainability 
transition theory of change, we assume 
that a variety of alternatives exist but these 
varieties often do not make it – they are out-
competed or suppressed. Therefore, actions to 
achieve sustainability transitions often focus 
on modifying the selection process to allow 
niches to develop, recognising that doing things 
differently is difficult. To be successful, niches 
need to accumulate learning (learning about the 
technology, but also the policies needed, the user 
requirements, the cultural perceptions) and also 
need to build networks of suppliers, users, and 
advocates with a shared vision. If this happens, 
niches may grow, stabilise, and generate a larger 
and scalable market. It is important to recognise 
that each variety (or niche) can either be used 
to optimise the dominant system or transform it. 
There is a continuum between optimisation and 
transformation, with many niche innovations at 
an intermediate point. For example, the electric 
vehicle can be seen as system optimising because 
it actually confirms a car-based mobility system. 
It is a substitute for the current petrol-fueled 
automobile, and although cleaner, it does not 
solve many other problems of widespread car use. 
If the entire world shifted to electric vehicles, our 
cities would still be congested, land use patterns 
would remain unchanged, and the production 
of so many cars with batteries would lead to 
resource and waste problems. If electric vehicles 
are employed to deliver mobility as a service, 
their use may be shared and other ownership 
options might be developed leading to a more 
transformative outcome. One can think of the 
electric vehicle not only as a substitute for the 
current fossil-fueled car but also as a stepping 
stone to changing the regime of automobility. 
Transitions (or transformations) often involve a 
cascade of niche developments.

2 See, for example: NESTA’s “Public and social innovation labs (https://www.nesta.org.uk/feature/innovation-methods/public-and-social-labs/, 
accessed 06/05/21); empirical case studies in Avelino et al., 2019 (Avelino, F., Wittmayer, J.M., Pel, B., Weaver, P., Dumitru, A., Haxeltine, A., Kemp, R., 
Jorgensen, M.S., Bauler, T., Ruijsink, S., O’Riordan, T. (2019) ‘Transformative social innovation and (dis)empowerment’, Technological Forecasting 
and Social Change, vol. 145, pp.195-206.
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Niches emerge because of shocks and trends that 
may appear globally or locally and that comprise 
the socio-technical ‘landscape’. Niches provide 
a fresh response to these landscape trends and 
shocks. The impact of trends and shocks can be 
very different across the globe - it is spatially 
uneven. This may also explain why niches usually 
first emerge in certain places. These shocks and 
trends often put pressures on dominant systems 
to change but they can also sustain or strengthen 
them. Trends and shocks can reinforce each 
other; they can also go in different directions. 
For long periods, the landscape will sustain the 
dominant regime. Periodically, however, the 
landscape may become a trigger for change 
because the dominant regime is no longer aligned 
with, or able to respond to, major shocks and 
trends. As well as shocks and emerging trends, 
the landscape includes the features of the 
natural, social, and infrastructural, environment. 
Examples of mega-trends are urbanisation, 
individualisation, population growth, growing 
inequalities, digitalisation, biodiversity loss, and 
climate change. Shocks are often caused by 
accelerations in trends; for example, in the case 
of climate change shocks can be caused by 
other events such as pandemics, war, or steep 
changes in the price of oil. For example, building 
alternatives to the dominant car-based mobility 
system is stimulated by landscape pressures 
such as the consequence of petroleum use for 
climate change or the emergence of new and 
strong narratives on the need for community 
well-being, including green, shared spaces and 
wildlife conservation.

Before we delve deeper into the process of 
change, one more concept - perhaps the most 
important one - needs to be understood. We 
have spoken of regimes as being dominant 
within a socio-technical system. Regimes are a 
manifestation of a semi-coherent set of rules 
which mutually align with one another to give 
the regime features and characteristics. All the 
constituents of the car regime mentioned above 
(section 1.1) are in fact rooted in particular ways 

Niche emergence

Regime rules

of doing things - how to produce a car, how to 
maintain it, what side of the road to drive on, 
for example. Besides, this is a particular set of 
values, beliefs, and norms that the actors follow 
in the system - what counts as comfortable 
travel; what is considered a socially acceptable 
standard; assuming driving is akin to freedom and 
a pleasurable activity for example. Therefore, a 
regime represents the deep underlying genetic 
material (genotype) of what is manifested in 
the behaviours, choices and actions taken in 
the system (phenotype). The concept of regime 
as a set of rules is an important one, because 
it means that actors (people, organisations, 
all of us) should not be considered as rational 
voluntary agents, but as agents constrained 
and enabled by explicit and implicit regime rules 
(standards, beliefs, norms, assumptions, biases, 
rule of the thumb) that lead to a predictable 
pattern of behaviour and practice. Rules in a 
dominant regime specify what should be done, 
believed, and valued in the dominant socio-
technical system.

Two further points about rules: 1) Regime rules 
are shared across larger groups of actors. They 
are collectively held and embedded in the various 
system manifestations or dimensions: in industry 
structure, markets, cultures, policies and in 
science and technology; 2) Given that there can 
be multiple rules in each of the system dimensions 
– together constituting a single regime, the 
alignment and degree of coherence between 
those rules is what makes the system ‘stable’. An 
example of a rule in the socio-technical system 
of food is the distribution of packaged food with 
the possibility of alternative rules e.g. recycling 
of packaging instead of burning or landfilling 
used packaging or more radically, distribution of 
unpackaged food. In order for it to constitute 
a stable regime, a rule needs to be aligned with 
other rules such as specific ways of recycling, 
preferences, and cultural perceptions around 
recycling or packaging.
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Transition pathways

Transition actors

Equipped with the knowledge about the concept 
of niches, regimes, and landscape, we can define 
a socio-technical transition as a specific theory 
of change concerning the dynamic interplay 
between these three ‘levels’ - niches, regimes, 
and landscape pressures. This theoretical 
framework is called the ‘multilevel perspective 
(MLP).’ The MLP proposes that socio-technical 
systems change over time as regimes are 
destabilised or reconfigured in the presence of 
alternative socio-technical innovations emerging 
from niches and under pressures exerted by the 
landscape. 

There can be multiple pathways for system 
change – depending on the maturity of the 
niches, the stability of the regime, and the nature 
and extent of landscape pressures. Socio-
technical transitions are therefore complex 
processes that go beyond just introducing new 
technologies in a society. Transitions involve 
deeper change in values, norms, and preferences 
that guide choices and actions of people in the 
system. Key to this theory of change is that the 
dominant regime ‘opens up’ to alternatives, while 
alternatives are ‘nurtured and mainstreamed’ 
from niche spaces.3

A key question is therefore, what can we, as 
actors, do to enable the structural and historic 
change process of socio-technical transitions? 
For this, it is first important to distinguish between 
the roles played by an individual as a niche actor 
and as a regime actor. A key role of niche actors 
is to break out of the rule-sets embedded in the 
dominant socio-technical systems, experiment 
with and innovate new, alternative rules. Such 

3 For a detailed understanding of opening up, nurturing, and mainstreaming, see Ghosh et al., 2020 (Ghosh, B., Kivimaa, P., Ramirez, M., Schot, 
J., Torrens, J. (2020) ‘Transformative Outcomes: Assessing and Reorienting Experimentation with Transformative Innovation Policy’, TIPC Working 
Paper, TIPC WP 2020-02).
4 For interesting research studies on the role of intermediaries in transitions see, for example: Kivimaa et al., 2019 (Kivimaa, P., Boon, W., Hyysalo, 
intermediaries in sustainability transitions’, Environmental Innovation and Societal Transitions, vol. 36, pp.449-465).
5 Details on the role of Climate KIC for transformative change can be found in this brief insight (Brodnik, C., Alvial-Palavicino, C., Giachi, S., Ghosh, 
B., Romero-Goyeneche, O., Schot, J., Weber, M., Mollas-Gallart, M. ‘The role of intermediary actors in transformative change’, Climate Innovation 
Insights, series 5, insight 5.4).

actors can deviate from rules, since they are 
knowledgeable, competent, and can assess the 
usefulness of the regime rules. This is a necessary 
step in many early phases of a transition. These 
actors go through a second order learning 
(or double loop learning) process in which they 
question their own assumptions as they gain 
experience. These actors often operate in 
niches, and therefore we call them niche actors. 
They build networks, articulate visions, and show 
courage to stand up against the mainstream. For 
this reason, sustainability transitions are deeply 
political processes that invite conflict, debate, 
and negotiations. As a regime actor, on the other 
hand, it is important to recognise the social and 
environmental challenges faced by the system, 
unlearn some of the existing beliefs, and try to 
reorient strategies in response to landscape 
pressures. For example, the incumbent fossil fuel 
industry may invest in renewables in response 
to the pressures of climate change and begin 
unlearning their dominant practice of relying on 
resource extraction. Niche and regime actors can 
be active in one organisation. Another important 
role is played by intermediary actors who 
situate themselves ‘in-between’ the niche and 
the regime, connecting the divergent actions, 
orchestrating synergies, and resolving conflicts 
to facilitate transitions in specific directions.4

The European Institute of Technology’s Climate 
Knowledge and Innovation Community (EIT Climate 
KIC) is an example of a systemic intermediary 
actor organisation, which plays important roles 
in orchestrating transitions in different regions 
and at diverse scales.5
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Figure 2. Multi-level perspective of the socio-technical transition framework.
Source(s): Adapted from Geels, F.W. (2002) ‘Technological transitions as evolutionary 
reconfiguration processes: a multi-level perspective and a case-study’, Research Policy, vol. 
31(8-9), pp.1257-1274; and Geels, F.W., Schot, J. (2007) ‘Typology of sociotechnical transition 
pathways’, Research Policy, vol. 36(3), pp.399-417.

2. From Socio-technical 
Transitions to Deep Transitions

2.1 Similarities

Deep Transitions 
niches & landscape

Deep Transitions theory builds on socio-technical 
transitions theory, advancing a systemic 
understanding of the society as a whole, the 
collection of all socio-technical systems. The 
important additional question addressed by 

Deep Transitions theory is how might these 
socio-technical systems move together in a new 
direction or trajectory?  

Deep Transitions theory begins with the same 
theory of change as in MLP, building on the 
dynamic interplay between niches, regimes, 
and landscape. It emphasises that socio-
technical innovations are radical alternatives 
that are created and nurtured in niches. Niche 
formation – as a fundamental prerequisite for 
systemic change – is driven by niche actors’ 
visions and expectations about the future. These 
expectations are what drives private and public 
investments in favour of certain socio-technical 
innovations, for instance, increase in investment 
in renewable energy technologies in the past 
decade.6 Or the UK government’s national 

6 Jaganmohan, M. (2021) ‘Worldwide investment in clean energy 2004-2019’, Statistica, available at https://www.statista.com/statistics/186807/
worldwide-investment-in-sustainable-energy-since-2004, accessed 06/05/21.
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strategy in 2018 for the growth of bioeconomy 
by 2030.7 These indicate specific expectations 
around sustainable future scenarios for food, 
agriculture, energy and mobility socio-technical 
systems. Historic events such as World War I and 
II acted as ‘landscape pressures’ for the rise of 
the “age of oil” which fueled food, energy, and 
mobility systems for decades to come.8

7 HM Government. (2018) ‘Growing the Bioeconomy: Improving lives and strengthening our economy: A national bioeconomy strategy to 
2030’, Industrial Strategy series, available at https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/
file/761856/181205_BEIS_Growing_the_Bioeconomy__Web_SP_.pdf, accessed 06/05/21.
8 Johnstone, P. and McLeish, C. (2020) ‘World wars and the age of oil: Exploring directionality in deep energy transitions’, Energy Research & Social 
Science, vol. 69.
9 Kern, F., Sharp, H., Hachmann, S. (2020) ‘Governing the second deep transition towards a circular economy: How rules emerge, align and diffuse’, 
Environmental Innovation and Societal Transitions, vol. 37, pp.171-186.
10 The spatial dynamics of Deep Transitions were recently explored by Kanger et al. in a paper currently under review in Research Policy (Kanger, L. 
(2021) ‘The Spatial Dynamics of Deep Transitions’, Working Paper).

Changing rules for 
Deep Transitions

Deep Transitions 
as systems theory

Deep Transitions theory also builds on the 
fundamental proposition of socio-technical 
transitions that historic, long-lasting changes 
happen at the level of rules (genotype) within 
systems. Through Deep Transitions theory, we 
further advance the idea that transitions towards 
sustainable futures need to be facilitated by 
replacing existing unsustainable set of rules such 
as production of non-recyclable waste (so called 
linear production), or the unequal distribution 
of food and energy. The existing regimes are 
a legacy of the coevolution of technology and 
society over many years and are very difficult to 
change. Changing them will require emergence 
of niches for developing new norms, such as 

localised production, repair and recycling, across 
multiple socio-technical systems. The roles of 
niche, regime and intermediary actors remains 
crucial in Deep Transitions – as scholars have 
explored through analysing the role of European 
Union (EU) in developing and diffusing the rules 
of circular economy in Europe and globally.9 How 
rules emerge and travel across the geographical 
spaces through actor interventions as well as 
spatial qualities is an area of ongoing research. 

Following insights from the geography of socio-
technical transitions literature, Deep Transitions 
theory proposes that existing unsustainable 
regimes need more urgent displacement in 
‘regions dominated by energy and material-
intensive socio-technical systems’. While 
sustainability is a global challenge, there are 
regional disparities and interconnections of 
systems across different geographical scales 
(e.g. local, regional, national and international) 
and this makes Deep Transitions a spatially 
sensitive process.10

From one to multiple 
systems change

2.2 Where Deep Transitions theory goes 
beyond socio-technical transitions 
theory

The key departure point of the Deep Transitions 
theory is that it goes beyond individual socio-
technical systems. In understanding Deep 
Transitions, we are interested in the change over 
time of multiple socio-technical systems. The 
implication of this shift in focus from one socio-
technical system to many is that Deep Transitions 
theorists are interested in the interconnections, 
complementaries, and couplings between 
co-existing socio-technical systems. More 
specifically, the historical research for the past 
250 years that informed Deep Transitions theory 
examines how multiple socio-technical systems 
such as energy, food, and mobility have been 
closely intertwined with each other, either due 
to interdependencies called vertical couplings 
- e.g. the global food system is dependent on 
logistics and freight transport system, and on 
the availability of cheap energy. The food system 
also involves complementaries or horizontal 
couplings with other socio-technical systems 
involving a specific infrastructure – e.g. the food 
system and the mobility system share a road 
infrastructure. This means that regime actors 
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in either socio-technical system may lobby for 
investment in road and highway maintenance. 
Socio-technical systems are also linked through 
narrative couplings: larger narratives about a 
good society that integrate food and mobility 
systems in a specific way, for example, a narrative 
about having smooth and easy access to the 
global diversity of food products for consumption 
anywhere in the world. The key proposition is 
that societies and economies are constituted 
by multiple co-existing socio-technical systems, 
which means that tackling the sustainability 
challenges will require deeper changes that 
not only cut across these co-evolving systems 
of basic needs provision, but also across the 
regimes and rules that drive them.

From rules to 
meta-rules

A second, yet related point of departure is 
therefore that instead of focusing on rule-
sets that constitute a regime in a single socio-
technical system, Deep Transitions theorists 
are interested in meta-rules that coordinate 
change across multiple socio-technical systems. 
Meta-rules are rules that exist and guide 
multiple socio-technical systems. The rule of 
plastic recycling is a good example – it applies 
in systems such as food packaging, energy, 
and mobility parts. Another example of a meta-
rule is maximising economic efficiency and 
reducing costs of production, which applies to 
all systems as a fundamental economic principle 
of mass-production. Mass-production therefore 
constitutes a set of meta-rules, for instance 
-- efficiency, interchangeability of parts, labour 
saving, capital intensity, global value chains. 
These meta-rules have dominated the operation 
of the food, energy, and mobility systems over the 
past 100 years. In Deep Transitions terminology, 
mass-production is therefore a meta-regime – a 
set of rules that encompasses multiple socio-
technical systems which arose from an historical 
‘surge of development.’ Following the emphasis 
on multiple, co-evolving socio-technical systems, 
as well as on the availability of competing sets of 

meta-rules and niches, Deep Transitions theory 
also pays explicit attention to the directionality 
of transitions. The notion of directionality is 
grounded in the observation that our socio-
technical systems evolve in specific ways, despite 
the presence of other potential trajectories. This 
is connected to the matter of choice, discussed 
above. It rests on how niche actors innovate, which 
of their expectations guide their innovations and 
how regime actors react, unlearn and change 
their perceptions together to determine the 
directionalities of socio-technical transitions. For 
Deep Transitions in interconnected systems, the 
issue of directionality is vitally important because 
of the inertia in the current systems.  Deep 
Transitions theorists have shown that industrial 
modernity in western societies is the result of 
the accumulation of progress along a set of 
meta-rules that are propelling developments 
in a specific direction. These meta-rules, which 
have become increasingly dominant, include: 
industrial and individual mass-production; 
mass-consumption; linear production; fossil 
fuels-based economy; globalised production 
and consumption. This directionality has 
marginalised alternative models for instance, 
small scale and localised production consumed 
locally or carbon neutral energy production. 
Unlike in single systems, where niche, regime and 
landscape dynamics shape directionalities, the 
directionality of Deep Transitions (Figure 3 below) 
are the result of historic surges of development 
which have created a continuity between surges 
and a stability in the landscape. 

Directionality 
problem of the First 
Deep Transition

11 The academic definition of a Deep Transition is ‘a series of connected individual transitions in a wide range of socio-technical systems.’ The First 
Deep Transition began as the Industrial Revolution, which has led to modern societies as we know it today. A more extensive definition is provided 
in the glossary at the end of this document. 

The First Deep Transition11 established the 
dominant directionality, as the way of doing things 
that is perceived by the majority as “normal” while 
other ways of doing things remained marginal or 
exceptional. Some technologies, such as fossil 
fuel-based electricity and associated practises, 
beliefs, values continued to dominate our lives 
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even as the source of that fossil fuel shifted 
from coal to petroleum to natural gas, while 
others have retreated from view or have gained 
the reputation of being ‘inferior’, for example, 
handicrafts, non-monetary transactions, living 
in harmony with nature. However, the First 
Deep Transition has come to a point where its 
dominant directionality; its chosen path, is no 
longer sustainable because it is the root cause 
of many of our global problems today. The First 
Deep Transition underlines the fact that science, 
technology and innovation are not always 
positive, and often have negative societal and 
environmental consequences. Unfortunately, in 

the push for industrialisation and modernisation, 
societies overlooked these consequences and 
often do not hold innovation accountable. The 
solution is therefore in articulating visions, future 
expectations and innovations that would help 
drive the directionality of this transition that is 
directly linked to sustainability issues. For Deep 
Transitions Futures, sustainable investments 
can determine the directionalities (plural here 
because there can be multiple co-existing choices 
and paths) of change in the interconnected 
socio-technical systems through initiating or 
supporting sustainability oriented meta-rules 
and meta-regimes.

Figure 3. Directionality and surges of development in the First Deep Transition.
Source: Kanger, L., Schot, J. (2019) ‘Deep Transitions: Theorising the long-term patterns of socio-
technical change’, Environmental Innovation and Societal Transitions, vol. 32, pp.7-21.
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In a nutshell, the term “Deep” encompasses three cornerstones 
of Deep Transitions as a theory of change:

1. Simultaneous change in multiple socio-technical systems 
2. Formation of and change in existing meta-rules that guide multiple 

socio-technical systems
3. Continuity of surges of development, shaping directionality of 

innovation.

2.3 What are the processes and 
mechanisms of Deep Transitions?

Deep Transitions are built through successive 
Great Surges of Development. The surges 
concept was introduced by Professor Carlota 
Perez, who defined a “Great Surge” as a 40-60 
year cycle of technological revolution12, primarily 
driven by public and private investments. Each 
of the technological revolutions are constituted 
by not just the new technology itself but 
also by the emergence and establishment of 
infrastructures associated with it, including 
organisational and institutional structures as 
well as innovation principles, which together 
create a “techno-economic paradigm”. For 
example, the ongoing surge of Information and 
Communication Technology (ICT) was triggered 
by investment-driven technological innovations 
in electronics applied to computation and 
telecommunication, leading to further 
innovations around infrastructure that created 
the internet. These innovations followed the 
principles of global connectivity and rise of 
information-driven society and economy. In the 
past 250 years, we have witnessed five great 
surges of revolutionary development: 1) Industrial 
Revolution; 2) Age of Steam and Railways; 3) Age 
of Steel, Electricity and Heavy Engineering; 4) 
Age of Oil, the Automobile and Mass Production; 

12 Perez, C. (2002) ‘Technological revolutions and financial capital: the dynamics of bubbles and golden ages’ Cheltenham, UK; Northampton, MA, 
USA: E. Elgar Pub.
13 Ibid. (2002)
14 Perez, C. (2013) ‘Unleashing a golden age after the financial collapse: Drawing lessons from history’, Environmental Innovation and Societal 
Transitions, vol. 6, pp.9-23.

5) Age of Information and Telecommunications. 
Together, these five surges comprise what we 
call the First Deep Transition that began at the 
Industrial Revolution and continues up until now. 

For moving from one surge to another, Perez 
proposed that a paradigm shift in technologies, 
as well as economic and institutional structures, 
is required.13 The emergence of each new surge 
overlaps with the decline of the dominant one. 
The decline is marked by diminishing returns to 
the technologies and business models that 
incentivise agents of financial capital, prompting 
them to explore techno-economic alternatives. 
As they do find alternatives, a period of 
installation emerges. This stage can further be 
divided into irruption and frenzy phases, marking 
the onset of a new surge that overlaps with the 
exhaustion of the old one. Installation is followed 
by a deployment period which is further divided 
into synergy and maturity phases. These two 
periods, per surge, are separated by a turning 
point (Figure 4 below). Perez (2013)14 contends 
that we are now at the turning point of the fifth 
surge of ICT, which will be fully deployed when 
information and communication technologies 
are combined with green growth.
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Figure 4. The dynamics of a Great Surge of Development
Source(s): Redrawn from Perez (2002). In: Schot, J., Kanger, L. (2018) ‘Deep Transitions: Emergence, 
Acceleration, Stabilization and Directionality’, Research Policy, vol. 47, pp.1045-1059. 

Deep Transitions theory combines socio-
technical systems thinking with the theory of 
great surges of development. In Deep Transitions 
theory, three adjustments are made to these 
processes and mechanisms of emergence and 
decline of great surges of development. First, a 
gestation phase is added before the installation 
of each surge - to acknowledge the emergence 
of a variety of innovations in niches, prior to the 
irruption phase. Second, unlike the theory of 
techno-economic paradigm, Deep Transitions 
theory incorporates the role of a multitude of 

actors and drivers of system change. For Deep 
Transitions, neither technology nor finance are 
the sole driver, but each has an important role in 
a multi-actor led change process. Third, the four 
phases of a great surge are mapped together 
with a gestation phase, giving a total of five 
phases: gestation, emergence, acceleration, 
stabilisation, and directionality. The table below 
summarises this progression of a Deep Transition 
with detailed characterisation of each phase of 
a surge and the fourth stage of Deep Transitions.



14

Table 1. Phases of a Great Surge of Development mapped to Stages of a Deep transition.

Phase of a surge Dynamics of Deep Transitions Characteristics/dependencies Stage of Deep 
Transitions

Gestation phase
Parallel emergence in several niches of 
potential new regimes within individual socio-
technical systems operating with different 
rules and without much coordination.

• Existence of a variety of niche alternatives
• Presence of multiple actors
• Transnational co-operations

Emergence

Irruption phase
Emerging and incumbent rules 
compete against each other in 
individual systems, resulting in conflict 
between niche and regime actors.

• A mix of anticipated and unexpected 
interactions occur between niches and 
regimes and across multiple niches

• Pervasive uncertainty about directionality

Frenzy phase

Different emerging rules of various niches 
become connected and gradually begin to 
be consolidated into emerging meta-rules 
and subsequently produce coordination 
across the boundaries of new rule-sets 
and create new links between systems

• Existence of a mix of old and new meta-rules, 
some of which may be aligned with each other

• These meta-rules are promoted by different 
stakeholders who have different interests and 
power resources to influence the debate

• Functional and structural couplings as well 
as rhetorical or narrative couplings are 
produced between emerging niches and 
among dominant actors with the possibility of 
coordination between a wide range of actors

• The aggregation and intermediation work 
of national and international organisations 
may further extend the reach of some 
meta-rules although alternatives remain in 
active play and may be endorsed by other 
national or international organisations. 

Acceleration and 
Directionality

Turning point

Different emerging rules of various niches 
become connected and gradually begin to 
be consolidated into emerging meta-rules 
and subsequently produce coordination 
across the boundaries of new rule-sets 
and create new links between systems

• Combined pressure of endogenous and exogenous 
crises. e.g. the bursting of a speculative bubble 
around new technologies and nascent industries 
(endogenous pressure), an exogenous shock 
or crisis in the larger society (landscape) – tips 
the contest of the frenzy phase towards the 
dominance of one or more meta-regimes 

• Alternative meta-regimes either remain 
dominant in one specific socio-techncial 
system or revert to niche remaining, in 
principle, available as future opportunities.

• The newly dominant meta-regime drives 
directionality across many socio-technical 
systems and serves as a selection 
mechanism for further developments

Directionality

Synergy phase
The increasingly dominant meta-regime 
acts as a selection mechanism for niche 
rules compatible with its overall logic as 
well as shaping broader landscape trends

• Continued acceptance of the new meta-
regimes from one system to another, resulting 
in stronger couplings between systems and/
or stronger alignment of meta-rules.

• Acceptance of compatible technologies 
and rejecting the non-compatible ones – 
creating a technological trajectory/path

• Manifestations of the surge have becomes 
firmly embedded in the socio-material fabric 
of society in a process of sedimentation

Directionality and 
stabilisation

Source: adapted from Schot, J., Kanger, L. (2018) ‘Deep transitions: Emergence, acceleration, stabilization and 
directionality’, Research Policy, vol. 47(6), pp.1045-1059.
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2.4 How can the Second Deep Transition 
be different from the First Deep 
Transition?

The First Deep Transition is at the heart of modern 
civilisation having emerged over the past 200-
250 years, predominantly in western societies. 
Industrial modernity has been defined by the 
great surges of development and a “portfolio of 
directionality” - a collection of trajectories along 
which further developments are expected to 
occur. These surges, taken together, have fed the 
double challenge of environmental degradation 
and social inequality. The internal dynamics 

of the regimes and socio-political landscape 
inherited from the First Deep Transition may fail 
to overcome this challenge on their own, raising 
questions about how industrial modernity may 
be revised. Therefore, the hypothesis is that we 
may be experiencing the emergence of a Second 
Deep Transition, begun in response to the 
challenges created by the First Deep Transition 
(Figure 5 below).

Figure 5. Deep Transitions framework.
Source: Kanger, L., Schot, J. (2019) ‘Deep transitions: Theorizing the long-term patterns of socio-
technical change’, Environmental Innovation and Societal Transitions, vol. 32, pp.7-21.
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A key feature that potentially distinguishes 
the Second Deep Transition from the First is 
early signs of rupture in the tenets of industrial 
modernity - limitless material growth; no 
planetary boundaries; and negligible effects on 
the natural world. A Second Deep Transition will 
involve a specific critique of the modernisation 
process in which the role of innovation will extend 
beyond correcting market or governance failures. 
Instead, radical innovation, nurtured in niches for 
multiple socio-technical systems, will be directly 
mobilised for addressing multi-faceted problems 
such as those outlined in the 17 UN Sustainable 
Development Goals (SDGs). A crucial emphasis 
will be on connecting socio-technical innovations 
to their consequences or impacts.

We argue that a Second Deep Transition 
may require a transformation of the socio-
technical systems that sustain current forms 
of capitalism. This might mean alternative food, 
mobility, energy, water management, housing, 
healthcare, communication, and security 
practices that fundamentally challenge the 
dominant business models, production, and 
consumption patterns of industrial societies. The 
emergence of environmental social movements 
and their discourses entering mainstream 
politics as well as international cooperation for 

tackling climate change and the SDGs (where 
the principle of ‘leaving no one behind’ as an 
alternative development model is emphasised) 
are positive signals of landscape developments 
that will shape the directionality of a Second 
Deep Transition future. We would argue that, at 
the moment, we are living at the frenzy phase 
of the first surge of the Second Deep Transition 
with renewable energy at the core. 

A Second Deep Transition will involve “learning 
from the past to shape the future”.15 It is likely 
to involve transnational social movements that 
aim to address global sustainability challenges 
with ideas such as “just transitions” and 
“Transformative Innovation Policy” (TIP). Working 
with the principles of Deep Transitions as a theory 
of change, we need to unleash our “historical 
imagination” and develop a new investment 
philosophy that can be shared by both public and 
private investors. In a multi-actor driven Second 
Deep Transition, finance may not be the sole 
driver of change, but may itself be transformed 
to avoid the consequences of its role in the First 
Deep Transition. This is why a “transformative 
investment philosophy” is required. The Deep 
Transitions Futures Global Investors Panel is a 
space to create such a philosophy. 

15 Schot, J., Kanger, L. (2016) ‘Deep Transitions: Emergence, Acceleration, Stabilization and Directionality’, SWPS 2016-15, available at https://
papers.ssrn.com/sol3/papers.cfm?abstract_id=2834854, accessed 06/05/21.



Glossary of terms

1) Core concepts and definitions 
in socio-technical transitions

Socio-technical systems
A configuration of actors (their knowledge, 
skills), technologies (products, infrastructures), 
and institutions (regulations, cultural symbols, 
markets) for fulfilling a certain societal function 
for example, supply of mobility; energy; food etc. It 
encompasses both production and consumption, 
social and technological and multiple domains of 
society (i.e. economics, public policy, industry, 
culture, knowledge, environment) that interact 
for sustaining life.

Rules 
Rules are defined as constraints and enablers 
that structure human action, leading to regular 
patterns of practice that support and curate 
socio-technical systems. There are many types of 
rules, varying from explicit standards (regulative 
rules) to implicit values (cognitive rules). Rules 
can also be thought of as heuristics (design 
rules, search rules). In practical terms, rules often 
underlie policy, user and cultural routines including 
the framings and assumptions associated with 
these routines. Examples of formal ones include 
published standards; examples of informal ones 
are rule of thumbs or norms that people follow 
consciously or unconsciously. 
In systems, these rules are often tacit, and 
collectively held or shared across many actors. 
From an evolutionary perspective, rules are a 
retention mechanism (genotype) for selected 
traits and socio-technical systems operate 
with rules that may come in many variants 
(phenotypes). Rules are also the mechanism 
through which the different domains of a 
system such as policy, market, science, and 
culture intersect. In other words, a system only 
exists due to intersections and overlaps of rules 
across these domains. Sets of rules, somewhat 
coherently aligned with one another across 
various domains, are the backbone of a socio-
technical regime. 

Socio-technical regime 
Regimes exist when there is a relatively stable 
and relatively coherent alignment between rules 

directing the behaviour of a set of actors along 
a trajectory advanced through incremental 
innovation. 

Landscape
Regimes are embedded in the fabric of societies, 
economies, and natural world. This fabric can 
be described in terms of a series of long-term 
changes or mega-trends such as population 
growth, urbanisation, digitalisation, rise of new 
superpowers such as China, growth of the 
middle class, individualisation, rise of a new 
sensity towards nature, climate change, and loss 
of biodiversity. These trends can lead to or are 
implicated in shocks, such as a depression, a 
famine and/or warfare. The product of trends and 
shocks is a landscape through which actors are 
moving. It is the context within which actors act. 
While actors are not in the position to change these 
trends and shocks in the short-term, they have 
to adapt and respond. In evolutionary terms, the 
landscape forms a macro-selection environment 
for system change and niche development. 
Actors act based on the landscape, referring to 
specific current and future developments within 
it to select or rationalise choices. The landscape 
shapes their expectations about the future, and 
these expectations influence their behaviour. 
Hence the perception of landscape trends and 
shocks and resulting expectations are crucially 
important for Deep Transitions dynamics because 
they will shape niche-regime interactions. For 
example, when climate change (a landscape 
trend) became a more widely perceived threat 
to humanity and became labelled as a climate 
crisis, more investment began to flow to niches 
that help combat the climate crisis. Moreover, 
regime actors (e.g. those active in the fossil 
fuel industry, as well as banks and investors 
supporting the industry) began to accept that 
coal-fired plants should be abandoned. 

Niche
Niches are spaces for radical innovation that 
are insulated from the selection pressures 



of the dominant regime. For example, direct 
consumer agreements with farmers open up 
a space for innovation in the production and 
distribution of agricultural products. Actors 
search for alternatives to fight and alter 
dominant regime practices and rules in this 
space, e.g. the dominance of processed foods 
and supermarkets. The space could begin with a 
shared, collective opportunity to think, do and act 
differently, yet to become a niche the opportunity 
needs to be translated into practical application 
and practice. Experience accumulates in niches 
through networking and learning happens in this 
space, as well as a development of shared and 
more specific expectations that guide further 
investments. 

Innovation
The transitions literature is focused on a 
specific type of innovation - radical or disruptive 
innovation – that involves new rules that are not 
aligned with the existing regime and therefore 
challenge existing practices. Most often, radical 
or disruptive innovation occurs in niches. Such 
niche-innovations may include the re-invention or 
re-use of older ideas and processes in new ways 
or contexts. 

Transition
The change from one socio-technical system to 
another (which thus implies a change of regime 
rules and possibly actors). The term is usually 
built on the premise that existing socio-technical 
systems are not socially or environmentally 
sustainable and there is a social and/or economic 
need for a new directionality or trajectory that is 
discovered and developed in niches.

2) Core concepts and definitions 
in Deep Transitions:

Deep Transitions
A series of connected and sustained transitions 
in a wide range of socio-technical systems 
towards a similar direction. It is a process by 
which some fundamental rules across science, 
business, policy, market, and culture emerge, 
come to be aligned to each other and form 
regimes, and diffuse to various systems, thereby 
obtaining differing degrees of scope and 
durability. In historical terms, it is a long-term 

path dependency that aggregates through 
many “great surges of development” and results 
in a “portfolio of directionality”.

The First Deep Transition
The First Deep Transition involved the inter-
linked exploitation of coal as an energy source 
and mechanical technology to create globalised 
mass and linear production and consumption. 
Both the source of energy and the nature of 
mechanisation were subsequently developed in 
periodic surges. The First Deep Transition set in 
motion the creation of a modernising world and 
culture in which certain underlying assumptions 
and rules, embedded in a wide range of socio-
technical systems, became the modern 
industrial way of organising the production, 
distribution, and consumption of goods and 
services, therefore satisfying societal needs 
for the past 250 years. The resulting industrial 
modernity includes the economic growth-based 
development model that underlies the macro-
level selection environment for most societies 
– the landscape that influences science, 
technology, and innovation. The co-evolution 
of niches and regimes across five great surges 
of development and their consolidation into 
meta-regimes form the structure of industrial 
modernity. Industrial modernity follows a portfolio 
of directionalities that has persisted since the 
Industrial Revolution.

The Second Deep Transition
It is some scholars’ belief that we are currently 
in  the Second Deep Transition, which addresses 
the double challenge of industrial modernity: 
environmental degradation and social inequality. 
A key feature that distinguishes the Second 
Deep Transition from the First are the early 
signs of rupture in the tenets of present-day 
society: limitless material growth; no planetary 
boundaries; and negligible effects on the natural 
world. A Second Deep Transition will require a 
transformation of the socio-technical systems 
that sustain current forms of capitalism. This 
might mean alternative food, mobility, energy, 
water management, housing, healthcare, 
communication, and security practices that 
fundamentally challenge the dominant business 
models, production, and consumption patterns 
of industrial societies. A Second Deep Transition 



will furthermore involve “learning from the past 
to shape the future” and is likely to involve 
transnational social movements that aim to 
address global sustainability challenges with ideas 
such as “just transitions” and “Transformative 
Innovation Policy” (TIP).

Directionality
The directionality of a transition is the particular 
paths, routes, and trajectories that systemic 
change follows. The process of change can follow 
a range of patterns.16 Two major patterns are: (1) 
substitution, competition between directions 
leading to total or almost near-total replacement; 
and (2) hybridisation (or reconfiguration), where 
several directions are combined, so elements of 
the old regime persist. Changing the directionality 
involves the abandonment or destruction of an 
older direction.

Directionality of innovation is the idea that all 
innovations, whether systemic or technological, 
have a direction - a cumulative or potential path 
of evolution. Innovation is transformative when a 
new direction is established and a new process 
of accumulation thus begun. It often requires 
radical or disruptive innovations pioneered in 
niches. 

The portfolio of directionality is a set of meta-
regimes guiding towards similar directions, e.g. 
mechanised mass production coupled with 
individual mass consumption; increasing energy-
and-resource-intensity (linear production) 
coupled with distinctive ecological and social 
consequences.

Great Surges of Development
Deep Transitions incorporates Perez’s concept 
of Surges of Development. Each surge goes 
through specific phases and dynamics and leads 
to the development of new meta-regimes. The 
First Deep Transition (or Industrial Revolution) has 
had 5 great surges.

Meta-rules
A rule – sanction, law, belief or norm - that is 
manifested in multiple socio-technical systems, 
e.g. the practice of using fossil fuels in energy, 
agriculture, and mobility systems.

16 Geels, F.W., Schot, J. (2007) ‘Typology of sociotechnical transition pathways’, Research Policy, vol. 36(3), pp.399-417.

Meta-regime
A set of mutually aligned meta-rules embedded 
in multiple systems. The key aspect is that a set 
of meta-rules – present across multiple systems 
– coordinate in their development towards 
forming a regime of their own and subsequently 
set a directionality shared across socio-
technical systems. For example, mass production 
is a meta-regime that combines several meta-
rules including centralised production, global 
value chains, capital intensive manufacturing 
processes, economies of scale, externalising 
the environmental cost of production, transport 
of mass-produced goods, and reliance on 
increasingly sophisticated infrastructure and 
technical skills. These rules operate across 
energy, food, and automobility systems.

Coupling
Coupling is a mechanism through which two 
or more socio-technical regimes become 
connected to one another. This is possible when 
two or more regimes share similar rules or when 
the socio-technical systems complement each 
other through their respective socio-technical 
configuration. There can be many reasons for 
coupling: 1) when an output from one regime 
is an input to another (known as functional 
coupling, for example, the output of the energy 
regime is utilised in the mobility regime); 2) when 
a common element is used by multiple regimes, 
known as structural coupling, for example, road 
infrastructure and service standard regulation 
used by multiple passenger mobility regimes; 
3) when a single narrative or discourse drives 
change in multiple regimes - rhetorical or narrative 
couplings, e.g. mass production techniques or 
“generalised Fordism” adopted in automobility 
as well as textile regimes.

Investment Philosophy
A set of beliefs and principles that guide an 
investor’s decision-making process. It is therefore 
an ontology or worldview that informs investing 
strategies and behaviours.

Sources for further reading

https://deeptransitions.net/

https://www.tipconsortium.net/wp-
content/uploads/2018/05/4123_TIPC_


